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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

DISCLAIMER 
This  Red l ine version  i s  not an  official  IEC  Standard  and  i s  in tended  on ly to  provide  
the user wi th  an  i nd ication  of what changes  have been  made to  the  previous  version .  
On ly the  current  version  of the  standard  is  to  be  considered  the official  document.  

Th is  Redl ine version  provides  you  wi th  a  qu ick and  easy way to  compare al l  the  
changes  between  th is  standard  and  i ts  previous  ed i tion .  A vertical  bar appears  in  the  
marg in  wherever a  change has  been  made.  Addi tions  are  i n  green  text,  deletions  are  i n  
strikethrough  red  text.  
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I n ternational  Standard  I EC  62320-2  has  been  prepared  by I EC  techn ica l  committee  80:  
Mari time navigation  and  rad iocommunication  equ ipment and  systems.  

Th is  second  ed i tion  cancels  and  replaces  the  fi rst  ed i tion ,  publ ished  i n  2008,  and  consti tu tes  
a  techn ical  revis ion .  

Th is  ed i tion  includes  the  fol l owing  s i gn i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

•  add i ti onal  cyber securi ty measures;  

•  updated  description  of configuration  via  VDL;  

•  updated  VDL access  scheme requ irements;  

•  new PI  sen tences  and  VDL message structures  wi th  added  description  for optional  TAG  
b locks;  

•  added  requ i rement for at  l east one  standard  method  for configuration  us ing  Standard  PI  
sen tences;  

•  updated  test methods  and  updated  Annexes.  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

80/81 7/FDIS  80/822/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC  62320  series,  publ ished  under the  general  ti tle  Maritime 
navigation and radiocommunication equipment and systems – Automatic identification system 
(AIS) ,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp : //webstore. iec.ch"  in  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  l ogo on  the  cover page of th is  publ ication  i nd icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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MARITIME NAVIGATION  AND RADIOCOMMUNICATION  EQUIPMENT  
AND SYSTEMS – AUTOMATIC  IDENTIFICATION  SYSTEM (AIS)  –  

 
Part 2:  AIS  AtoN  Stations  – Operational  and  performance   
requirements,  methods  of testing  and  required  test results  

 
 
 

1  Scope 

This  part of I EC  62320  speci fies  the  operational  and  performance  requ i rements,  methods  of 
testing  and  requ i red  test resu l ts  for AI S  AtoN  Stations  compatib le  wi th  the  performance  
standards  adopted  by IMO Resolu tion  MSC.74(69),  Annex 3 ,  Un iversal  AI S.  I t  i ncorporates  
the  techn ical  characteristics  of non-sh ipborne  AIS  AtoN  equ ipment,  i ncluded  i n  
Recommendation  I TU-R M . 1 371  and  I ALA Recommendation  A-1 26.  Where  appl icable,  i t  a lso  
takes  i n to  account the  I TU  Rad io  Regu lations.  Th is  standard  takes  i n to  account other 
associated  I EC  I n ternational  Standards  and  existing  national  s tandards,  as  appl icable.  

Th is  document i s  appl icable  for au tomatic i den ti fi cation  system  (AIS)  i nsta l lations  on  a i ds  to  
navigation  (AtoN ).   

2  Normative references  

The fol l owing  referenced  documents  are  i nd ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For undated  references,  the  l atest ed i ti on  
of the  referenced  document ( i nclud ing  any amendments)  appl i es.  

I EC 60945,  Maritime navigation and radiocommunication equipment and systems – General  
requirements – Methods of testing and required test results  

I EC 61 1 08  (a l l  parts) ,  Maritime navigation and radiocommunication equipment and systems – 
Global navigation satellite systems (GNSS)  

I EC 61 1 08-1 ,  Maritime navigation and radiocommunication  equipment and systems – Global 
navigation satellite systems (GNSS)  – Part 1 :  Global positioning system (GPS)  – Receiver 
equipment – Performance standards,  methods of testing and required test results 

I EC 61 1 08-2,  Maritime navigation and radiocommunication  equipment and systems – Global 
navigation satellite systems (GNSS)  – Part 2: Global navigation satellite system (GLONASS)  
– Receiver equipment – Performance standards,  methods of testing and required test results 

I EC 61 1 08-4,  Maritime navigation and radiocommunication  equipment and systems – Global 
navigation  satellite  systems (GNSS)  – Part 4:  Shipborne DGPS and DGLONASS maritime 
radio beacon receiver equipment – Performance requirements,  methods of testing and 
required results 

I EC 61 1 62-1 ,  Maritime navigation and radiocommunication equipment and systems – Digital 
interfaces – Part 1 :  Single talker and multiple listeners 

I EC 62287-1 ,  Maritime navigation and radiocommunication equipment and systems – Class B 
shipborne equipment of the automatic identification system (AIS)  – Part 1 :  Carrier-sense time 
division multiple access (CSTDMA)  techniques 
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IEC 62320-3: 201 5,  Maritime navigation and radiocommunication  equipment and systems – 
Automatic identification systems (AIS)  – Part 3:  Repeater station – Minimum operational and 
performance requirements – Methods of test and required test results  

I TU  Rad io  Regu lations,  Append ix 1 8 ,  Table of transmitting frequencies in  the VHF maritime 
mobile  band 

I TU-R Recommendation  M . 1 371 -5: 201 4,  Technical characteristics for an automatic 
identification system using time division multiple  access in  the VHF maritime mobile band 

I TU-T Recommendation  O. 1 53,  Basic parameters for the measurement of error performance 
at bit rates below the primary rate  

IALA Recommendation  A-1 26,  The Use of Automatic Identification System (AIS)  in  Marine 
Aids to Navigation 

3 Terms,  defin i tions  and  abbreviations  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i tions  and  abbreviations  
appl y.  

3. 1 . 1   
aids  to  navigation  
AtoN  
device  or system  external  to  vessels  that i s  des igned  and  operated  to  enhance the  safe  and  
efficient  navigation  of vessels  and /or vessel  traffi c 

3. 1 .2   
Message  21  
AtoN  report transm itted  on  the  VHF  data  l i nk by an  AI S  s tation  

3. 1 .3   
real  AIS  AtoN  
AIS  AtoN  station  wh ich  i s  phys ical l y l ocated  on  the  a i d  to  navigation  

Note  1  to  en try:  I MO MSC. 1 /Ci rc. 1 473  states  that  phys ical  AI S  AtoN  i s  an  AI S  Message  21  representi ng  an  a i d  to  
navigati on  that  physical l y exi sts .  

3. 1 .4   
synthetic AIS  AtoN  
Message  21  transm itted  from  an  AIS  station  l ocated  remotel y from  the  a i d  to  navigation  

Note  1  to  en try:  I MO MSC. 1 /Ci rc. 1 473  states  that  physical  AI S  AtoN  i s  an  AI S  Message  21  representi ng  an  a i d  to  
navigati on  that  physical l y exi sts .  

3. 1 .5   
vi rtual  AIS  AtoN  
Message 21  transm i tted  from  an  AIS  station  for an  a id  to  navigation  wh ich  does  not phys ica l l y 
exist  

3.2   Abbreviated  terms  

AES  Advanced  Encryption  Standard  

AI S  au tomatic  i denti fication  system  

BI IT   bu i l t- i n  i n tegri ty tests  

BT  bandwid th-time product  
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CSTDMA carrier sense  time d ivis ion  mu l tip le  access  

DGNSS  d i fferentia l  g lobal  navigation  satel l i te  system  

EPFS  e lectron ic pos i ti on  fixi ng  system  

EUT equ ipment under test  

FATDMA fixed  access  time d i vis ion  mu l tip le  access  

GNSS  g lobal  navigation  satel l i te  system  

IMO  I n ternational  Mari time Organ ization  

MAC Med ium  Access  Control  

MMSI  Mari time Mobi l e  Service  I den ti ty 

NRZI  non-return  to  zero  inverted  

PER  packet error rate  

PI   presentation  i n terface  

RAIM  receiver au tonomous  i n tegri ty mon i toring  

RATDMA random  access  time d i vis ion  mu l ti p le  access  

RF   rad io  frequency 

Rx  receive  

SBAS  satel l i te-based  augmentation  system  

SOTDMA sel f-organ izing  time d i vis ion  mu l ti p le  access  

TDMA time  d ivis ion  mu l ti ple  access  

Tx  transm i t  

UTC Coord inated  Un iversal  Time Co-ord inated  

VDL VHF  data  l i nk 

VHF  very h igh  frequency 

VSWR vol tage  stand ing  wave ratio  

NOTE  Abbreviations  related  to  I EC 61 1 62  seri es  are  not  i ncl uded  i n  the  above  l i s t.  For the i r mean i ng  refer to  that  
I n ternational  Standard .  

4 Description  

4.1  Types  of AIS  AtoN  stations  

There  are  three  types  of AI S  AtoN  stations  as  defined  i n  Table  1 .  The  AIS  AtoN  stations  may 
optional l y i nclude  add i ti onal  capabi l i ties  as  defined  i n  the  “Al ternatives”  comments  column.  
Table  2  describes  the  use  of the  messages.  

  



 – 1 4  – I EC 62320-2: 201 6  RLV © I EC  201 6  

Table  1  – Description  of AIS  AtoN  Stations   

Requ irements  
Type  1  AIS  
AtoN  station  

Type 2  AIS  
AtoN  station  

Type 3  AIS  
AtoN  station  

Al ternatives  Comments  

VDL receiver No  recei ver 

Recei ver for 
query,  

confi gu rati on ,  or 
con trol  

functions  on ly  

Two recei ving  
processes  for 
au tonomous  

mode  
(RATDMA)  

When  RATDMA i s  not  used ,  on l y 
one  recei ving  process  i s  requ i red  
for au tonomous  mode.  

Transm i tted  
messages  

21  

21  p l us  one  or more  of 6 ,  8 ,  1 2 ,  
1 4 ,  25  and  other appropriate  
messages  (Types  1 ,  2  and  3)  

p l us  7 ,  1 3  (Type  3  on l y)  

See  Tab le  2 .  

Access  mode  for 
Message  21  

FATDMA FATDMA 
FATDMA &  
RATDMA 

FATDMA and  RATDMA (Type  3  
on l y)  

Access  Mode  for 
messages  other 
than  21 ,  i f 
implemented  

FATDMA FATDMA 
FATDMA &  
RATDMA 

FATDMA (Types  1  and  2 )  

One  or more  of FATDMA,  
RATDMA or  

CSTDMA (Type  3)  

Confi gu ration  /  
commun ication   
method  

Standard  sentences  of Table  1 4  

 Physical  i n terface  defi ned  by manufacturer 

Defi ned  by the  manufacturer wi th  
standard  sentences  and  optional l y 
us i ng  TAG  B locks.  

Phys ical  
commun ication  
i n terface   

None  

At l east  one  sha l l  be  provi ded  by the  manufacturer for 
test.  Not  requ i red  for operati on .  

The  e l ectri cal  and  physical  
characteri sti cs  shal l  be  defi ned  by 
the  manufacturer.  
(Types  1 ,  2  and  3)  

Transm i t  power Nom inal  1 2 , 5  W   
As  defi ned  by the  manufactu rer 
(Types  1 ,  2  and  3)  

Transm i tter 
capabi l i ty  

Dual  channel  Frequency ag i l e  
S i ng le  channel  frequency  
(Types  1 ,  2  and  3)  

Syntheti c  and  
Vi rtual  AtoN  

Not requ i red   Yes  (Types  1 ,  2  and  3 )  

Posi ti on i ng  
device  

EPFS  and  surveyed  pos i ti on  
Surveyed  posi ti on  on l y (no  EPFS)  
(Types  1 ,  2  and  3)   

UTC 
synchron isati on  

UTC D i rect  on l y  
UTC D i rect,  i n d i rect  or semaphore  
(Type  3)  

Ass ignment  Shal l  n ot  respond  to  ass ignment  Messages  1 6  and  23    

I n terrogation  
Shal l  n ot  respond  to  i n terrogati on  wi th  the  Message  1 5  

21  of the  Real  AI S  AtoN  MMSI  on l y.  
 

Defau l t  ( i n i ti a l  
factory setti ng )  

MMSI  =  000000000  

No  schedu le  confi gu red  

No  vi rtual  AtoN  confi gured  

Rad i o  parameters  confi gu red  per Table  6  

No  surveyed  pos i ti on  

Encryption  key =  a l l  zeros  

AtoN  status  b i ts  =  a l l  zeros  
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Table  2  – Use  of VDL  messages  

Msg.  
No.  

Name of message  M . 1 371 -5  

Ref.  

R/P  

Type  2  

R/P  

Type  3  

P I  

Output  

T  

Type  1 &2  

T  

Type 3  

Remark 

0  Undefined  None  No  No  No  No  No  Reserved  for fu tu re  
use  

1  Posi ti on  report  
(schedu led )  

A8-3. 1  No  Yes  Yes   No  Opt  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

On ly implemented  to  
repeat acti ve  AIS-
SART messages  

2  Posi ti on  report  
(ass igned )  

A8-3. 1  No  Yes  Yes   No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

3  Posi ti on  report  
(when  
i n terrogated)  

A8-3. 1  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

4  Base  s tation  report  A8-3. 2  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

5  Stati c  and  voyage  
re l ated  data  

A8-3. 3  No  No  Yes  No  No   

6  Addressed  b i nary 
message  

A8-3. 4  Opt Opt  Yes  Opt  Opt  On ly i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

7  B i nary 
acknowledge  

A8-3. 5  Opt Opt  Opt No  Opt   

8  B i nary broadcast 
message  

A8-3. 6  No  No  Yes  Opt  Opt   

9  Standard  SAR 
ai rcraft  posi ti on  
report  

A8-3. 7  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

1 0  UTC and  date  
i nqu i ry 

A8-3. 8  No  No  Opt No  No   

1 1  UTC/ date  
response  

A8-3. 9  No  No  Opt No  No   

1 2  Addressed  safety 
re l ated  message  

A8-3. 1 0  No  Opt  Yes  Opt  Opt  On ly i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

1 3  Safety re lated  
acknowledge  

A8-3. 1 1  No  Opt  Opt No  Opt   

1 4  Safety re lated  
broadcast  message  

A8-3. 1 2  No  Opt  Yes  Opt  Opt   

1 5  I n terrogation  A8-3. 1 3  Opt Opt  Opt No  No  Shal l  respond  wi th  
the  Message  21  of 
the  Real  AI S  AtoN  
MMSI  on l y  

1 6  Assigned  mode  
command  

A8-3. 1 4  

 

No  No  Opt No  No   

1 7  DGNSS   A8-3. 1 5  No  Opt  Opt No  No   

1 8  Standard  Class  B  
equ i pment posi ti on  
report  

A8-3. 1 6  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  
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Msg.  
No.  

Name of message  M . 1 371 -5  

Ref.  

R/P  

Type  2  

R/P  

Type  3  

P I  

Output  

T  

Type  1 &2  

T  

Type 3  

Remark 

1 9  Extended  Class  B  
equ i pment posi ti on  
report  

A8-3. 1 7  No  No  Opt No  No   

20  Data  l i nk 
management  
message  

A8-3. 1 8  No  No  Opt No  No   

21  Aids-to-Navigation  
report  

A8-3. 1 9  No  No  Yes  Yes  Yes   

22  Channel  
management  
message  

A8-3. 20  No  No  Opt No  No   

23  Group  assi gnment  
command  

A8-3. 21  No  No  Opt No  No   

24  Stati c  data  report  

(s i ng l e  s l ot,  two  
parts)  

A8-3. 22  No  No  Yes  No  No   

25  S ing le  s l ot  b i nary 
message  

A8-3. 23  Opt Opt  Yes  Yes  Yes  On ly i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

26  Mu l ti pl e  s l ot  b i nary 
message  

A8-3. 24  Opt Yes  Yes  Yes  Yes  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

On ly i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

27  Long-range  AIS  
broadcast  message  

A8-3. 25  No  No  Opt No  No   

28  to  63  Undefined  None  No  No  No  No  No  Reserved  for fu tu re  
use  

Key:  

R/P:  Recei ve  and  process  i n ternal l y,  e . g .  prepare  for ou tpu t vi a  PI ,  act  upon  the  recei ved  i n formation ,  and  use  
the  received  i n formation  i n ternal l y.  

O:  Outpu t message  content  vi a  P I  us i ng  P I  VDM  messages  

T:  Transm ission  by own  station :  "Yes"  =  requ i red ;  "No"  =  shal l  n ot  be  transm i tted  

I NF:  VDL message  wi l l  be  ou tpu t vi a  P I  us i ng  a  P I  VDM  message  for i n formation  on ly.  Th i s  function  may be  
suppressed  by the  confi guration  setti ng .  

  

4.2  Type 1  AIS  AtoN  station  

4.2. 1  Type 1  AIS  AtoN  Station  Characteristics  

4.2. 1 . 1  General  

Type 1  AIS  AtoN  station  has  no  receiver.  I t  transm i ts  on  FATDMA s lots  g i ven  in  i ts  
configuration .  F igure  1  shows  the  functional  b lock d iagram  of a  Type  1  AIS  AtoN  station .   
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Figure 1  – Functional  block d iagram  of a  Type 1  AIS  AtoN  Station  

The characteristics  of the  type  1  AIS  AtoN  station  are:  

•  transm i ts  us ing  FATDMA;  

•  no  receive  capabi l i ty,  therefore:  

– cannot be  configured  via  the  VDL,  

– cannot synchron ise  to  other stations;  

•  configuration  i n terface  as  defined  by the  manufacturer;  

•  1 2 , 5  W  nom inal  transm itter power or as  defined  by the  manufacturer;  

•  dual  channel  transm ission .  

4.2. 1 .2  Control ler 

The con trol ler composes  Message 21  and  ensures  the  correct operation  of the  AI S  AtoN  
station  on  the  VDL.  

4.2. 1 .3  Timing  and  synchron isation  device  

This  device  provides  the  time and  synchron isation  for the  control ler.   

4.2. 1 .4  Power supply 

The power suppl y generates  the  i n ternal  vol tages.  

4.2. 1 .5  BI IT  

The bu i l t- in  in tegri ty tests  (B I IT)  shal l  provide  i n tegri ty mon i toring .  

4.2. 1 .6  EPFS  

Electron ic  posi tion  fixi ng  system  (EPFS)  provides  the  current  pos i tion  of the  AtoN .  

 

Control l er 

 

Power 
suppl y  

 

B I I T  

AIS  Tx 

Type  1  AI S  AtoN  station  

External  i n terface  

Tim ing  and  
sync device  

Confi gu ration   

EPFS 

IEC 
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4.2. 1 .7  Configuration   

The i n terface  used  to  configure  the  AIS  AtoN  station .  

4.2.2  Capabi l i ty  

Type  1  AIS  AtoN  station  i s  capable  of transm itti ng  Message  21  using  FATDMA.  

4.2.3  Type 1  AIS  AtoN  Station  – Al ternatives  

4.2.3. 1  Addi tional  control ler capabi l i ty 

I n  add i ti on  to  Message  21 ,  the  con trol l er sha l l  compose optional  ou tput messages  to  the  VDL 
us ing  FATDMA as  described  i n  Table  3.  No  other messages  are  a l l owed .   

NOTE  Also the  Type 1  AI S  AtoN  station  shou ld  not retransm it the  addressed  b inary message 
(Messages  6  and  1 2) .  The  number of retries  shou ld  be  set  to  0 .  

Table  3  – Summary of optional  Type 1  AIS  AtoN  Station  messages  

Msg.  ID  Message  name  Message  description  Appl ication  examples  

6  B inary add ressed  message  B inary data  for addressed  
commun ication   

Mon i tori ng  of AtoN  l an tern ,  power 
suppl y,  etc.  

8  B i nary broadcast message  B inary data  for broadcast  
commun ication   

Meteorolog ical  and  hydrolog ica l  
data  

1 2  Addressed  safety re l ated  
message  

Safety re lated  data  for addressed  
commun ication  

Warn  AtoN  mal function ing  

1 4  Broadcast  safety re lated  
message  

Safety re lated  data  for broadcast 
commun ication  

Warn  AtoN  mal function ing  

25  S ing le  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

S tatus  report  

 

4.2.3.2  Configuration  method  

The type  1  AI S  AtoN  station  may be  configured  us ing  s tandard  configuration  sen tences  
( IEC 61 1 62-1  and  as  described  i n  Annex A NMEA 1 083: J une  201 2).  

4.2.3.3  No EPFS  

When  a  surveyed  pos i tion  is  used ,  the  EPFS may not be  requ ired .  

4.2.3.4  TDMA transmitter (AIS  Tx)  

The TDMA transm i tter may operate  on  a  s ing le  channel .   

4.2.3.5  External  in terface  

The external  i n terface(s)  may be  used  for commun ication  wi th  external  devices  (for example  
AtoN  l an tern ,  AtoN  power supply,  h yd rolog ical  and  meteorolog ica l  i nstruments,  etc. ) .  

4.2.3.6  Synthetic  and  Virtual  AtoN  

The AIS  AtoN  station  may be  capable  of transm itti ng  Message 21  for syn thetic and  vi rtua l  AI S  
AtoN .   
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4.3  Type 2  AIS  AtoN  station  

4.3. 1  Type 2  AIS  AtoN  Station  Characteristics   

Type 2  AIS  AtoN  station  transm i ts  on  FATDMA s lots.   

Type  2  AI S  AtoN  station  has  a  con trol  receiver for messages  con tain ing  configuration  
sen tences  (see  Annex B  NMEA 01 83: J une  201 2) .  F igure  2  shows the  functional  b lock 
d iagram  of a  type  2  AIS  AtoN  station .   

 

Figure 2  – Functional  block d iagram  of a  type 2  AIS  AtoN  station  

The characteristics  of the  type  2  AI S  AtoN  station  are:  

•  transm its  us ing  FATDMA;  

•  l im i ted  receiver capabi l i ty,  therefore  cannot main tain  a  s l ot map and  cannot use  RATDMA 
access  scheme;  

•  configuration  i n terface  as  defined  by the  manufacturer;  

•  1 2 , 5  W  nom inal  transm itter power or as  defined  by the  manufacturer;  

•  dual  channel  transm ission .  

4.3.2  Capabi l i ty 

A type  2  AI S  AtoN  station  has  the  capabi l i ti es  of a  type  1  AIS  AtoN  station ,  wi th  the  add i tion  
of a  con trol  receiver.  

4.3.3  Control  receiver 

The type  2  AI S  AtoN  station  shal l  have  a  receiver operati ng  on  an  AIS  channel  for control  
functions  on l y.   

4.3.4  Type 2  AIS  AtoN  Station  – Al ternatives  

The type  2  AIS  AtoN  station  a l ternatives  i nclude  a l l  the  type  1  AI S  AtoN  station  a l ternatives  as  
described  in  Table  3 .   
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4.4  Type 3  AIS  AtoN  Station  

4.4. 1  Type 3  AIS  AtoN  Station  Characteristics  

Type 3  AIS  AtoN  station  has  AI S  receive  and  transm it capabi l i ties  i n  accordance wi th  
Recommendation  I TU -R M . 1 371 .  F i gure  3  shows the  functional  b l ock d iagram  of a  type  3  AIS  
AtoN  station .  

 

Figure 3  – Functional  block d iagram  of a  type  3  AIS  AtoN  station  

The characteristics  of the  Type  3  AIS  AtoN  station  are:  

•  receiving  reception  capabi l i ty on  both  AI S  channels,  

•  transm its  transm iss ion  us ing  FATDMA.  

4.4.2  Type 3  AIS  AtoN  Statio  Capabi l i ty 

A type  3  AI S  AtoN  station  has  the  capabi l i ty of a  type  1  AI S  AtoN  station ,  wi th  the  add i tion  of 
AI S  receivers.  

4.4.3  AIS  receiver (AIS  Rx)  

The type  3  AIS  AtoN  station  shal l  have  two AIS  (TDMA)  receiving  processes  to  produce and  
mainta in  a  s l ot  map for au tonomous  in teraction  wi th  the  VDL.   

4.4.4  Type 3  AIS  AtoN  Station  – Al ternatives  

4.4.4. 1  General  

The type  3  AIS  AtoN  station  a l ternatives  include  a l l  the  type  1  and  type  2  AIS  AtoN  station  
a l ternatives,  wi th  the  add i ti ons  of 4 . 4. 4. 2,  4 . 4. 4. 3  and  4 . 4 . 4. 4.  

4.4.4.2  Addi tional  control ler capabi l i ty 

I n  add i tion  to  Message  21 ,  the  con trol ler composes  optional  ou tpu t messages  to  the  VDL as  
described  i n  Table  4 .  No  other messages  are  a l l owed ,  except repeating  of SART messages,  
see  5. 4.  
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Table  4 – Summary of optional  Type 3  AIS  AtoN  Station  messages  

Msg.  ID  Message  name  Message  description  Appl ication  examples  

6  B inary add ressed  message  B inary data  for addressed  
commun ication   

Mon i tori ng  of AtoN  equ i pment 

7  B i nary acknowledge  message  Acknowledge  of add ressed  bi nary 
message  

 

8  B i nary broadcast message  B inary data  for broadcast  
commun ication   

Meteorolog ical  and  hydrolog ica l  
data  

1 2  Addressed  safety re l ated  
message  

Safety re lated  data  for addressed  
commun ication  

Warn  AtoN  mal function ing  

1 3  Safety related  acknowledge  
message  

Acknowledge  of add ressed  safety 
rel ated  message  

 

1 4  Broadcast  safety re lated  
message  

Safety re lated  data  for broadcast 
commun ication  

Warn  AtoN  mal function ing  

25  S ing le  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

S tatus  report  

26  Mu l ti pl e  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

Status  report  

 

4.4.4.3  Access  mode   

4.4.4.3.1  Message  21  

Transm i ts  us ing  FATDMA or RATDMA.  

4.4.4.3.2  Messages  other than  Message 21  

For each  message  other than  Message 21 ,  the  type  3  AIS  AtoN  station  may use  FATDMA,  
CSTDMA or RATDMA.  

4.4.4.4  Ind i rect and  semaphore  synchron isation  

A type  3  AIS  AtoN  station  may optional l y synchron ise  to  other AI S  stations  us ing  UTC i nd i rect 
synchron isation  or other AIS  stations  acting  as  semaphore.   

4.5  Optional  d i rect  configuration  via  VDL (types  2  and  3)  

An  AIS  AtoN  station  can  be  configured  via  the  VDL us ing  Messages  6  or 25  wi th  encrypted  
b inary data  as  defined  in  Annex A.   

The  AIS  AtoN  station  shal l  a ttempt to  decrypt the  b inary data,  and  check that i t  i s  the  i n tended  
recipient of the  message  before  process ing  the  message  any fu rther (see  Table  5) .  

AES  encryption  wi th  a  key l eng th  of 1 28  b i ts  i s  used  to  encrypt  the  configu ration  data  over the  
VDL.  The  manufactu rer may implement a  l onger key length .  Th is  shal l  be  mentioned  i n  the  
manual .  

4.6  Optional  configuration  via  VDL using  chain ing  of AIS  AtoN  Stations   
(Types  2  and  3)  

A chain  of AI S  AtoN  stations  a l l ows  for commun ication  from  an  configuring  AIS  Base  station  
to  AI S  AtoN  Stations  that are  remotel y l ocated  and  may be  unable  to  communicate  d i rectl y 
wi th  the  Base  configuring  AI S  s tation .  The  messages  are  passed  from  station  to  station  unti l  
the  i n tended  recipien t i s  reached ,  see  F igure  4 .  

The  concept requ i res  an  AIS  AtoN  station  to  have  knowledge  of other AIS  AtoN  stations  i n  the  
chain ,  namely i ts  paren t and  a l l  ch i ld ren  be low i t  i n  the  chain .  A “paren t s tation”  i s  a  station  
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that  i s  i n  the  d i rection  of the  Base  configuring  AIS  station .  A “ch i l d  station”  i s  a  station  that  i s  
d i rected  away from  a  Base  configuring  AI S  station .  I n  order to  preven t unnecessary 
retransm ission  of the  messages,  each  AIS  AtoN  station  i n  a  chain  may shal l  have  on l y one  
parent,  bu t  may have  mu l tip le  ch i l d ren  ( th is  i ncl udes  a l l  s yn thetic and  vi rtual  AIS  AtoN ).  

Messages  6  and  or 25  are  i s  used  for the  transfer of the  encrypted  b inary fi eld .  I t  i s  assumed  
that the  whole  chain  has  the  same encryption  key.  The  source  I D  and  “MMSI  of AtoN”  fie lds  of 
Message 6  or 25  are  i s  used  to  determ ine  whether the  received  message  i s  from  a  paren t or 
ch i l d  station .  I f not,  then  the  received  message  is  i gnored .  

When  Message 6  i s  used ,  the  desti nation  ID  shal l  be  own  station  MMSI  or zero.  I f the  
destination  i s  zero,  the  message shal l  not be  processed  un less  the  source  ID  is  the  parent.  

The  encrypted  binary data  fie l d  i s  decrypted  to  obtain  the  function  I D  and  “MMSI  of AtoN” .  I f 
the  source  I D  of the  message is  set to  the  paren t station  ID  and  the  function  ID  is  a  
configuration ,  query request  or function ,  and  the  MMSI  of the  AI S  AtoN  station  i s  i n  the  chain ,  
then  the  message  shal l  be  retransm i tted ,  wi th  the  source  I D  set to  i ts  own  MMSI .  I f the  source  
ID  of the  message i s  set to  the  station ’s  a  ch i l d  MMSI  and  the  function  ID  i s  a  query response,  
then  the  message shal l  be  retransm itted ,  wi th  the  ”MMSI  of AtoN”  destination  ID  set to  the  
parent MMSI .  Any other combination  of known  or unknown  MMSI  i s  i gnored  (see  Table  5) .  

The  chain ing  a lgori thm  may be  i gnored  by setti ng  the  source  I D  fie l d  to  “@@@@@”.  The  AIS  
AtoN  station  shal l  attempt to  decrypt the  b i nary data  fie l d ,  and  check that i t ,  or one  of i ts  
ch i l d ren ,  i s  the  i n tended  recip ien t of the  message,  before  process ing  the  message  any further.  
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Figure 4 – VDL configuration  decision  tree  
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Table  4 – Chain ing  of AIS  AtoN  Stations  

Source ID  Appl ication  
I denti fi er 

 MMSI  of AtoN  
from  Encrypted  
Binary Fi eld  

Action  by Own  Station  

Parent  Function  I D  =  
query response  

Respond i ng  AI S  
AtoN  Station  

I n  a l l  cases,  i f function  I D  =  query response,  then  i gnore  

Parent  Function  I D  =  
confi gu rati on  or 
query request or 
functional  

I n tended  
recipi ent   

I f function  I D  =  confi gu rati on  or query request  or functi onal ,  
then  veri fy i n tended  reci pient  i s  i n  the  chai n  and  re-
transm i t  message  wi th  source  I D  set  to  own  s tation  MMSI  

Parent  Function  I D  =  
confi gu rati on  or 
query request or 
functional  

Own  station  I f function  I D  =  confi gu rati on  or query request  or functi onal ,  
then  veri fy that  the  i n tended  recipien t  i s  own  station  and  
then  process  

Respond i ng  
ch i l d  

Function  I D  =  
query response  

Own  station  I n  a l l  cases,  i f function  I D  =  query response,  then  re-
transm i t  the  message  wi th  ”MMSI  of AtoN”  set  to  own  
s tation ’ s  paren t MMSI  

Ch i l d  Function  I D  =  
confi gu rati on  or 
query request or 
functional  

I n tended  
recipi ent  

I n  a l l  cases,  i f Function  I D  =  confi gu rati on  or query request 
or functi ona l ,  then  i gnore  

“@@@@@”  Own  station  Process  

“@@@@@”  Other I gnore  

Other  I gnore  I gnore  

 

Table  5  – Configuration  of AIS  AtoN  stations  via  VDL 

Source  ID  Type of Message  
accord ing  to  

function  ID  from  
Table  i n  A. 1  

“MMSI  of AtoN”  
from  encrypted  
binary fi eld  

Action  by own  station  

Parent Query response  Any I gnore  

Paren t Confi gu ration ,  
functi onal  or 
query request  

Not own  s tation  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
veri fy i n tended  reci pient  i s  a  ch i l d  and  re-transm i t  
message  wi th  source  I D  set  to  own  s tati on  MMSI .  

Paren t Confi gu ration  or 
functional  

Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
process  

Paren t Query request  Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
send  response  wi th  “MMSI  of AtoN”  =  own  station  

Ch i l d  Query response  Any Re-transm i t  message  to  the  parent  wi thout  chang ing  
the  “MMSI  of AtoN ”  

Ch i l d  Confi gu ration ,   
q uery request  or 
functional  

Any I gnore  

Other  a  Confi gu ration  or 
functional  

Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  b ,  then  
process  

Other  a  Query request  Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  b ,  then  send  
response  wi th  “MMSI  of AtoN ”  =  own  s tati on  

Other  a  Any Not own  s tation  I gnore  

a  
Other i s  any MMSI  that  i s  not  a  parent  or ch i l d  

b  
Only check when  Message  6  i s  used
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5 Requirements  for AIS  AtoN  stations  

5.1  Physical  l ayer requ irement  

5. 1 . 1  Transmitter requ irements  

5. 1 . 1 . 1  Channel  

The AIS  AtoN  station  shal l  operate  on  dual  channels ,  channel  1  and  channel  2 ,  i n  the  VHF  
mari time mobi l e  service  band ,  us ing  25  kHz bandwid th ,  accord ing  to  the  I TU  Rad io  
Regu lations,  Append ix 1 8.   

5.1 . 1 .2  Channel  al ternatives  

The type  1 ,  type  2  and  type  3  AI S  AtoN  stations  may transm i t on  a  s i ng le  channel  on l y,  e i ther 
channel  1  or channel  2 .   

5. 1 . 1 .3  Parameter settings  

Table  6  and  Table  8  are  derived  from  Recommendation  I TU -R M . 1 371  and  g ive  the  
parameters  requ i red  for an  AI S  AtoN  station .  For the  mean ing  of the  symbols  and  add i ti onal  
i n formation  (footnotes) ,  refer to  the  appropriate  section  of Recommendation  I TU -R M . 1 371 .  

Table  6  – Requi red  parameter settings  for an  AIS  AtoN  Station  

Symbol  Parameter name  Setting  (FATDMA,  RATDMA)  Setting  (CSTDMA)  

PH.RFR Reg i onal  frequencies  Two  channels  between  1 56, 025  MHz and  1 62, 025  MHz 

PH.AIS1  Channel  1  (defau l t  channe l  1 )  1 61 , 975  MHz 

PH.AIS2  Channel  2  (defau l t  channe l  2 )  1 62, 025  MHz 

PH.BR B i t  rate   9  600  bps  

PH.TS  Trai n i ng  sequence   24  b i ts  

PH .TST Transm i tter settl i n g  t ime  (transm i t  
power wi th i n  20  %  of fi nal  val ue.  
Frequency s tabl e  to  wi th i n  ±1 , 0  kHz 
of fi nal  va l ue).  Tested  at  
manufacturers  declared  transmi t  
power  

≤  1 , 0  ms  ≤  31 3  µs  

 Ramp down  time  ≤  832  µs  ≤  31 3  µs  

 Transm ission  du ration  ≤  80  ms  ≤  23   333  µs  

 Transm ission  del ay No  delay 2   083  µs  

 Transm i tter ou tpu t  power 1 2 , 5  W  or as  defi ned  by manufacturer 

 

I n  add i tion ,  the  constants  of the  phys ica l  l ayer of the  AIS  AtoN  station  shal l  comply wi th  the  
values  g i ven  in  Table  7  and  Table  8 .  

Table  7  – Required  settings  of physical  layer constants  

Symbol  Parameter name  Value  

PH.DE  Data  encod i ng  NRZI  

PH . FEC Forward  error correction  Not  used  

PH . I L  I n terl eaving  Not  used  

PH .BS  B i t  scrambl i ng  Not  used  

PH .MOD  Modu l ation  Bandwid th  adapted  GMSK 
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Table  8  – Modu lation  parameters  of the  physical  l ayer of the  AIS  AtoN  station  

Symbol  Name  Value   

PH.TXBT Transm i t  BT-product  0 , 4  

PH .RXBT Recei ve  BT-product  0 , 5  

PH .MI  Modu l ation  i ndex 0 , 5  

 

5.1 . 1 .4  Transmitter shutdown  

An  automatic transm itter shu tdown  shal l  be  provided  to  ensure  that transm ission  does  not  
con tinue  for more  than  2  s .  Th is  shutdown  shal l  be  i ndependent of the  operating  system  any 
software.  

5.1 . 1 .5  Transmitter requ irements  characteristics  

The techn ical  characteristics  as  speci fied  i n  Table  9  shou ld  apply to  the  TDMA transm itter.  

Table  9  – M in imum  requ ired  TDMA transmitter characteristics  

Transmi tter parameters  Requ i rements   

Carri er power error ±1 , 5  dB  (normal ) ,  ±3  dB  (extreme)  

Carri er frequency error ±500  Hz  (normal ) ,  ±1   000  Hz (extreme)  

S l otted  modu lati on  mask −25  dBc Δfc <  ±1 0  kHz  

−60  dBc ±25  kHz <  Δfc  <  ±62, 5  kHz  

Transm i tter test  sequence  
and  modu l ation  accuracy 

<  3   400  H z for b i t  0 ,  1  (normal  and  extreme)  

2   400  Hz ±  480  H z for b i ts  2 ,  3  (normal  and  extreme)  

2   400  Hz ±  240  Hz for b i ts  4 . . .  31  (normal ,  2   400  Hz ±  480  Hz extreme)  

For b i ts  32  … 1 99  

1   740  H z ±  1 75  Hz (normal ,  1   740  H z ±  350  H z extreme)  for a  b i t  pattern  of 01 01  

2   400  Hz ±  240  Hz (normal ,  2   400  H z ±  350  Hz extreme)  for a  b i t  pattern  of 00001 1 1 1  

Transm i tter ou tpu t power 
versus  t ime  

Power wi th i n  mask shown  i n  F i gure  5  and  tim ings  g i ven  i n  Table  1 2  

Spuri ous  em issions  –36  dBm  9  kHz. . .  1  GHz  

–30  dBm  1  GHz. . .  4  GHz 

 

5.1 .2  Receiver requ i rements  

The techn ical  characteristics  as  speci fied  i n  Table  1 0  shou ld  appl y to  the  TDMA receivers.  
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Table  1 0  – Requi red  receiver characteristics  

Receiver 
parameters  

Requ i red  
resu l t  

(Max PER 
or 

absolute  
l evel  i n  
dBm)  

Type 3  (TDMA receiver)  Type  2  (con trol  recei ver)  

Wanted  signal  
Unwanted  
s ignals  

Wanted  s ignals  
Unwanted  
signals  

Sensi ti vi ty  20%  

−1 07  dBm  normal  

−1 04  dBm  normal  

at  ±  500Hz offset  

−1 01  dBm  
extreme  

-  

−97  dBm  normal  

−94  dBm  normal  

at  ±500Hz 

offset  

−91  dBm  extreme  

-  

Error at  h i gh  
i nput  l evel s  

2%  

1 0%  

−77  dBm  

−7  dBm  

-  

-  

−77  dBm  

−7  dBm  

-  

-  

Co-channel  
re j ecti on  

20%  −1 01  dBm  

−1 1 1  dBm  

−1 1 1  dBm  at  

±1  000Hz offset  

−91  dBm  

−1 07  dBm  

−1 07  dBm  at  

±1  000  Hz offset  

Ad jacent channel  
selecti vi ty  

20%  −1 01  dBm  −31  dBm  −91  dBm  −31  dBm  

Spuri ous  
response  
re j ecti on  

20%  −1 01  dBm  −31  dBm  −91  dBm  −31  dBm  

I n termodu l ation  
response  
re j ecti on  

20%  −1 01  dBm  −36  dBm  −91  dBm  −36  dBm  

B locking  and  
desensi ti sati on  

20%  −1 01  dBm  

−23  dBm  

(<  5  MHz)  

−1 5  dBm  

(>  5  MHz)  

−91  dBm  

−33  dBm  

(<  5  MHz)  

−25  dBm  

(>  5  MHz)  

Spuri ous  
em issions  

−57  dBm  or 
l ess  

(9  kHz-
1  GHz)  

−47  dBm  or 
l ess  

(1  GHz-
4  GHz)  

-  -  -  -  

 

5. 1 . 3  Power consumption  

The manufacturer shal l  state  the  average  power consumed  by the  AI S  AtoN  station  under 
defined  test cond i tions.   

5.1 .4  Environmental  requ irements  

The AIS  AtoN  Station  shal l  meet the  envi ronmental  cond i tions  requ i rements  as  declared  by 
the  manufacturer.  These  envi ronmental  cond i tions  shal l  be  one  of 

•  I EC 60945 “Protected” ,   

•  I EC 60945 “Exposed” ,  or 

•  as  defined  by manufacturer.  
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The  manufacturer shal l  declare  the  category for durabi l i ty and  res istance  to  environmenta l  
cond i ti ons  (e . g .  durabi l i ty and  res istance  to  environment,  e lectromagnetic em issions,  and  
immun i ty to  e lectromagnetic  environment)  for the  EUT as  speci fi ed  i n  I EC  60945.  

5.2  Link layer requ irements  

5.2. 1  General  

The l i nk layer speci fies  how data  shal l  be  formatted  and  transm i tted  on  the  VDL.   

The  l i nk layer requ i rements  are  referenced  to  Recommendation  I TU -R M . 1 371 .  

5.2.2  AIS  Messages  

5.2.2 . 1  Message  21  format and  content  

5.2.2 . 1 . 1  AtoN  status  b i ts  

The AIS  AtoN  station  shal l  broadcast Message  21 ,  as  defined  in  Recommendation  I TU -R 
M . 1 371 .  I n  Message 21 ,  the  status  b i ts  (7  6  5  4  3  2  1  0 )  are  numbered  so  that  bi t  7  i s  the  
most s ign i fican t b i t,  and  b i t  0  i s  the  l east s ign i fican t b i t.  The  fi rst three  b i ts  ( i . e .  7 ,  6  and  5)  
sha l l  be  used  to  define  a  page  I D.  The  page  I D  can  range  from  0  to  7 ,  a l l owing  8  pages.  Page  
ID  0  shal l  not be  used  for the  reg ional /i n ternational  appl ication .  Page  IDs  1  to  6  are  reserved  
for fu ture  use.  

Page  ID  7  (b inary 1 1 1 )  shal l  be  as  defined  in  th is  standard  (see  Annex C) .  

I f the  reg ional  b i ts  are  not used ,  they shal l  be  set to  ‘0 ’ .  

Annex B  defines  AtoN  status  b i t  pages.   

5.2.2 . 1 .2  Vi rtual  and  Synthetic AIS  AtoN  message  

An  AIS  AtoN  station ,  when  broadcasting  Message 21  for vi rtual  and  syn thetic AtoN ,  sha l l  use  
the  MMSIs  a l l ocated  to  the  vi rtua l  and  syn thetic AtoN  as  issued  under the  same series  for real  
AI S  AtoN  stations.  For syn thetic AIS  AtoN  messages,  the  repeat i nd icator fie ld  shal l  be  set to  
1 ,  2  or 3  to  s i gn i fy that the  message i s  transm i tted  from  a  pos i ti on  other than  that provided  i n  
the  message.  Al l  parameters  of a l l  vi rtua l  and  syn thetic AI S  AtoN  messages  shal l  be  
configurable .  

5.2.2 .2  Addi tional  messages  

I n  add i ti on  to  Message  21 ,  the  AIS  AtoN  station  may transm it other messages,  i n  accordance  
wi th  Recommendation  I TU -R M . 1 371 .  These  are  summarised  in  Table  2 .  

5.2. 1 .2 .1  Types  1  and  2  

I n  add i ti on  to  Message 21 ,  a l l owed  messages  shal l  be  one  or more  of 6,  8 ,  1 2 ,  1 4,  25  and  
other appropriate  messages.  

5.2. 1 .2 .2  Type 3  

I n  add i tion  to  Message 21 ,  a l lowed  messages  shal l  be  one  or more  of 6 ,  7 ,  8 ,  1 2 ,  1 3 ,  1 4 ,  25  
and  other appropriate  messages.  
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5.2.3  Synchron isation  

5.2.3. 1  General  

Synchron isation  is  used  to  determ ine  the  TDMA frames  and  ind ividual  s lots  so  that the  
transm ission  of the  AIS  message  is  performed  wi th in  the  des ired  s lot.  The  synchron isation  for 
the  AtoN  AIS  station  shal l  be  UTC d i rect.   

I f UTC d i rect synchron isation  i s  l ost,  the  AIS  AtoN  station  shal l  cease  transm itting  or 
optional l y behave  as  declared  by the  manufacturer.   

5.2.3.2  Optional  ind irect synchron isation  

When  UTC synchron isation  has  fa i l ed ,  the  type  3  AIS  AtoN  station  may use  i nd i rect 
synchron isation  or synchron ise  to  a  s tation  acting  as  a  semaphore.   

5.2.3.3  Synchronisation  accuracy 

The transm iss ion  tim ing  error,  i ncl ud ing  j i tter,  of the  AtoN  AIS  shal l  be  wi th in  the  l im i ts  as  
defined  i n  Table  1 1 ,  referri ng  to  an  ideal  transm ission  as  defined  by Recommendation  I TU -R 
M. 1 371 .  

Table  1 1  – Maximum al lowed  time  error 

Synchron isation  mode  Maximum  al lowed  time  error 

UTC d i rect  synchron isati on  ±  1  b i t  (±  1 04  µs)   

UTC i nd i rect  synchron isation  ±  3  b i ts  (±  31 2  µs)   

Semaphore  synch ron isation  ±  3  b i ts  (±  31 2  µs)   

 

5.2.4  VDL access  schemes  

5.2.4. 1  General  

The AIS  AtoN  station  shal l  use  FATDMA (or RATDMA on l y for Type  3)  for the  transm iss ion  of 
Message  21 .   

The  AIS  AtoN  station  may optional l y transm i t Messages  6,  7 ,  8 ,  1 2 ,  1 3,  1 4,  25  and  26 .  The  
maximum  length  of Messages  6 ,  8,  1 2 ,  and  1 4  is  three  s lots  per message when  us ing  
FATDMA or RATDMA ( i f implemented) .  CSTDMA may be  used  for one-s lot  messages  on l y.  

To  ensure  a  cons istent s l ot range,  the  message transm iss ion  s lot i n terval  va l i d  range  is  375  to  
3   240   000  s lots .  The  i n terval  shal l  even ly d ivi de  a  m inute,  hour,  or day,  and  shal l  be  an  i n teger 
number of s lots.  Th is  resu l ts  i n  the  fol lowing  val i d  i n tervals :  

•  seconds:  1 0 , 1 2,  20 ,  30;  

•  minutes:  1 ,  2 ,  3 ,  4 ,  5 ,  6 , 1 0, 1 2, 1 5,  20,  30 ;  

•  hours:  1 ,  2 ,  3 ,  4 ,  6 ,  8 , 1 2 ,  24 .  

5.2.4.2  Type 3  AIS  AtoN  station  

The type  3  AIS  AtoN  station  shal l  use  FATDMA and  may use  RATDMA ( i f implemented)  for 
Message  21 .  The  type  3  AI S  AtoN  station  shal l  use  the  VDL access  scheme defined  by i ts  
configuration .  

S ing le  s l ot b i nary and  safety-related  messages  may be  transm i tted  us ing  FATDMA,  RATDMA 
or CSTDMA,  i f implemented .  I f an  acknowledgement procedure  is  implemented  the  
manufacturer shal l  s tate  under wh ich  cond i tions  the  4  s  requ i rements  are  met.  S ing le  s lot  
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When  enabled ,  acknowledgement Messages  7  and  1 3  shou ld  shal l  be  transm itted  wi th in  4  s  
of receiving  Messages  6  and  1 2  us ing  FATDMA,  CSTDMA or RATDMA.  When  
acknowledgement is  enabled ,  transm ission  of Messages  6  and  1 2  shal l  be  repeated  i f no  
acknowledgment is  received  wi th in  4  s  of each  transm ission  (up  to  3  t imes) .  

5.2.4.3  FATDMA VDL access  

Slot reservations  made  by Message 20  shal l  be  i gnored  when  schedu l i ng  an  FATDMA 
transm ission ,  s ince  the  base  station  may be  reserving  them  for use  by the  AI S  AtoN  s tation .   

5.2.4.4  RATDMA VDL Access  

RATDMA shal l  use  s lots  accord ing  to  Recommendation  I TU -R M . 1 371 .   

The  AtoN  shal l  mon i tor the  VDL for a  m in imum  of 1  m in  before  RATDMA transm iss ion .  

When  receivers  are  not  operati ng  continuousl y,  s lots  reserved  by a  received  Message  20  
shal l  be  observed  wi th  an  extended  time out of between  1 2  h  and  24  h .  Add i tional l y receivers  
shal l  be  turned  on  for 7  consecutive  m inutes  at  power on  and  at l east once  per 1 2  h  period  to  
a l l ow l atest FATDMA reservations  to  be  captured .  

The  start s l ot defi nes  the  fi rst s lot of the  RATDMA selection  i n terval .  I f the  start s l ot i s  not  
defined ,  then  i t  i s  random ly se lected ,  wh ich  is  the  defau l t  behaviou r when  schedu l i ng  
transm issions  us ing  RATDMA.  

5.2.4.5  FATDMA and  RATDMA VDL access  

5.2.4.5.1  Transmission  tim ing  

The transm i tter shal l  beg in  transm iss ion  by tu rn ing  on  the  RF  power after s l ot start (T0) .  The  
un i t shal l  and  reach  −3  dB  before  TB1  (see  F igure  5) .  

The  transm itter sha l l  be  turned  off after the  l ast  b i t  of the  transm iss ion  packet has  l eft  the  
transm itti ng  un i t;  nom inal  transm ission  end  i s  Te .   
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Figure 5  – Power versus  time mask 

The access  to  the  med ium  is  performed  as  shown  i n  F igure  5  and  Table  1 2 .  

Table  1 2  – Defin i tions  of timing  for F igure  5  

Reference  Bi ts  Time i n  ms  Defin i tion  

T
0
 0  0   Start  of transm ission  s l ot.  Power shal l  not  exceed  −50  dB  of P

ss  
before  T

0
 

T
A
 0 -6  0  – 0 , 624   Power exceeds  −50  dB  of P

ss
 

T
B
 T

B1
 6  0 , 624   Power shal l  be  wi th i n  +1 , 5  dB  or −3  dB  of P

ss
 

T
B2
 8  0, 832   4   Power shal l  be  wi th i n  + 1 , 5   dB  or −1  dB  of P

ss
 

T
E  
 1 04  – 748  1 0 , 833  – 77, 91 7  Power shal l  remain  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss  
du ring  the  

period  T
B2
 to  T

E
 

The  T
E
 can  vary depend ing  on  message  type,  d ata  content  and  

bi t  s tu ffi ng  b i ts  from  m in imum  1 04  b i ts  for the  shortest  possib le  
message  (Message  1 4  and  no  text  con ten t)  to  maximum  l eng th  
of 740  bi ts  for a  th ree-s lot  message.  

T
E
 sha l l  not  exceed ;  

•  236  b i ts  for a  one-s lot  message  

•  492  b i ts  for a  two-s lot  message  

•  748  b i ts  for a  th ree-s lot  message  

A station  may occupy at  maximum  th ree  consecu ti ve  s l ots  for 
one  con ti nuous  transm ission .  On ly a  s i ng l e  appl i cati on  of the  
overhead  (ramp up,  tra i n i ng  sequence,  fl ags ,  FCS,  bu fferi ng )  i s  
requ i red  for a  l ong  transm ission  packet.  The  l ength  of a  l ong  
transm ission  packet  shou l d  not  be  l onger than  necessary to  
transfer the  data;  i . e .  the  AIS  shou l d  not  add  fi l l er.  

T
F
 1 1 2  – 756   1 1 , 667  – 78, 787   Power shal l  be  −50  dB  of P

ss
 and  stay bel ow th i s  

T
G
 256,  51 2  

or 768  
26, 667  one  s l ot  TX 

53, 333  two s l ot  TX 

80, 000  th ree  s l ot  TX 

Start  of next  transm iss ion  t ime  period  

 

IEC  

TE  TF  TG  

End  

fl ag  
Start  

fl ag  Data  CRC  Training sequence  

T0  

TA  

TB1  TB2  

–50  dB  

–3  dB  

–1  dB  
Pss  

+1 , 5  dB  
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5.2.4.5.2  Link sub-layer 1 :  medium  access  control  (MAC)  

Refer to  Recommendation  I TU-R M . 1 371  and  5 . 2 . 3  for synchron isation .  

5.2.4.5.3  Link sub-layer 2:  data  l i nk service  (DLS)  

Refer to  Recommendation  I TU -R M . 1 371 .  

5.2.4.5.4  Link sub-layer 3:  l i nk management enti ty (LME)  

Refer to  Recommendation  I TU-R M . 1 371 .  

5.2.4.6  CSTDMA VDL access  mode  

The operation  of CSTDMA in  the  AI S  AtoN  station  shal l  be  i n  accordance wi th  
Recommendation  I TU -R M . 1 371  and  tested  accord ing  to  I EC  62287-1 ,  however the  AI S  AtoN  
station  i s  a l lowed  to  use  the  same transm i t power setti ng  for CSTDMA as  for RATDMA and  
FATDMA.  

Al l  CSTDMA transm issions  shal l  be  l im i ted  to  one  s lot.  

5.2.5  Autonomous  mode  

5.2.5. 1  General  

The AIS  AtoN  station  shal l  a lways  operate  au tonomousl y and  determ ine  i ts  own  schedu le  for 
transm ission  of i ts  messages  based  on  i ts  configuration .  The  s tation  shal l  au tomatical l y 
resolve  schedu l i ng  confl i cts  wi th  other stations  when  using  CSTDMA and  RATDMA.   

5.2.5.2  Message  21  reporting  in tervals  

I n  accordance wi th  I TU-R M . 1 371 ,  the  defau l t reporti ng  i n terval  for Message 21  sha l l  be  3  
m in .  Th is  shal l  be  configurable  to  other reporti ng  i n tervals .  

The  AIS  AtoN  station  shal l  be  configurable  to  decrease  the  reporti ng  i n terval  for Message  21  
when  the  AtoN  is  off-pos i ti on .   

5.2.5.3  Channel  operation   

The AIS  AtoN  Station  shal l  use  channels  as  i denti fied  i n  th is  subclause.   

5.2.5.3.1  Reporting  modes  for Message 21  

The AIS  AtoN  station  shal l  transm it Message 21  at the  configured  reporting  in terval .  As  
i nd icated  i n  F igure  6 ,  transm issions  shal l  be:   

•  Mode A operation :  Message 21  transm ission  a l ternates  between  channel  1  and  channel  2  
i n  a  subsequent frame that i s  nom inal l y one  reporting  i n terval  l ater.  Message 21  con tent i s  
updated  for each  message,  or 

•  Mode B  operation :  the  same Message  21  transm i tted  on  channel  1  and  channel  2  i n  qu ick 
(nom inal l y 4  s)  succession .  The  fi rst transm iss ion  of each  Message 21  may be  on  e i ther 
channel  1  or channel  2 .  The  second  transm iss ion  shal l  be  on  the  other channel ,  or  

•  Mode C  operation :  Message 21  transm i tted  on  a  s ing le  channel ,  e i ther channel  1  or 
channel  2 .  Message  21  con ten t updated  at  each  reporting  i n terval .   
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Figure 6  – Reporting  modes  for Message  21  

5. 2.5.3.2  Single  channel  operation  for Message 21  

The type  1  and  type  2  AIS  AtoN  stations  shal l  transm it on  the  designated  channel  us ing  
FATDMA s lots  of the  selected  frames  i n  the  UTC hour (as  per mode C,  F igure  6).  

5.2.6  Electron ic  posi tion  fix system  

5.2.6.1  Posi tion  source  

An  EPFS shal l  be  used  as  the  source  for AtoN  posi ti on  reporting  un less  a  surveyed  pos i ti on  i s  
used .   

I f the  i n ternal  EPFS  is  a  GNSS receiver,  i t  shal l  meet the  fol l owing  requ i rements  of the  
IEC 61 1 08  series :  posi ti on  accuracy,  acqu is i ti on ,  re-acqu is i ti on ,  receiver sens i ti vi ty,  RF  
dynam ic range,  i n terference susceptib i l i ty,  posi tion  update,  fai l u re  warn ings,  status  i nd ications  
and  i n tegri ty fl ag ,  provide  a  resolu tion  of one  ten- thousandth  of a  m inute  of arc and  use  WGS 
84  datum .  

I f another type  of EPFS i s  used ,  then  i t  shal l  meet the  requ irements  of the  appl icable  standard  
and  use  WGS 84  datum .  

5.2.6.2  Augmentation  systems  

The EPFS may be  capable  of be ing  corrected  using  any su i table  augmentation  system  (for 
example,  SBAS,  rad io  beacon  DGNSS,  evaluation  of Message 1 7,  etc. ) .  The  manufacturer 
shal l  declare  wh ich  augmentation  systems  can  be  used ,  and  that the  augmentation  system  
does  not  adversel y affect  Message 21  transm issions.  

The  manufacturer shal l  declare  i f the  EPFS is  not  capable  of being  corrected .  

5.2.6.3  Inval id  posi tion  

I f the  EPFS device  is  unable  to  provide  a  val id  pos i tion  fix,  then  the  reported  pos i ti on  shal l  be  
long i tude  =  1 81 °  =  not avai lable  =  defau l t and  l ati tude  =  91 °  =  not avai l able  =  defau l t  and  the  
time stamp fie ld  shal l  be  set to  a  va lue  of 63.  

IEC  

Mode A  

Ch  1   

Ch  2   

Mode B  

(*)  

Ch  1   

Ch  2   

Mode C  

Ch  1   

Ch  2   

Reporti ng  i n terva l  Reporti ng  i n terva l  

Each  represents  transm ission  of Message  21   

Time  

(*)  Mode  B  may start  
on  Ch  1  or Ch  2  

Reporti ng  i n terva l  

or  
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5.2.6.4  Off-position  moni toring  

I f the  fl oating  AtoN  i s  wi th in  i ts  on-pos i tion  l im i ts,  the  off-posi ti on  i nd icator shal l  be  set to  “0”  
i n  the  transm i tted  Message  21 .  

I f a  fl oating  AtoN  is  off-pos i ti on ,  the  AI S  AtoN  station  shal l  i denti fy th is  cond i tion  and  the  off-
posi tion  i nd icator shal l  be  set to  “1 ”  i n  the  transm i tted  Message  21 .  The  reporti ng  i n terval  
when  the  AIS  AtoN  station  i s  off-posi tion  shal l  be  determ ined  by i ts  configuration  (see  
5. 2. 5 . 2) .  

5.2.6.5  Posi tion  source  al ternatives  for types  1 ,  2  and  3  

I f a  surveyed  posi ti on  i s  used ,  an  EPFS is  not requ i red .   

When  a  surveyed  pos i ti on  is  used ,  the  lati tude  and  long i tude  fie l ds  of the  transm i tted  
Message  21  shal l  con tain  the  surveyed  posi tion ,  the  “ type  of el ectron ic posi tion  fixing  device”  
is  set to  “7”  (surveyed),  the  “RAIM-Flag”  fie ld  i s  set to  “0” ,  the  off-pos i ti on  i nd icator fi eld  i s  set  
to  “0”  and  the  “pos i ti on  accuracy”  fi e l d  i s  set i n  accordance wi th  the  accuracy of the  su rveyed  
pos i tion  ( i . e.  “1 ”  i f better than  1 0  m ,  otherwise  “0”) .  

5.2.7  Bu i l t-in  in tegri ty test  

The AIS  AtoN  station  shal l  have  a  bu i l t- i n  i n tegri ty test (B I IT)  process  wh ich  tests  for 
cond i ti ons  as  described  i n  Table  1 3.  I f s tandard  configuration  sen tences  are  used ,  the  
warn ing /noti fication  cond i ti ons  shal l  be  sen t via  sen tence ADS.  The  ADS sen tence shou ld  be  
ou tpu t as  defined  by The  manufacturer may optional l y ou tpu t an  ALR sen tence us ing  the  
a larm  I D  defined  i n  Table  1 3 .  

The  heal th  fl ag  in  the  AtoN  status  b i ts  defi ned  i n  Annex A shal l  be  set i f any of the  B I IT  
cond i ti ons  i n  Table  1 3  are  detected .  

Table  1 3  – AIS  AtoN  Station  reaction  to  B I IT  conditions  

Alarm  ID  Condi tion  

Al arm   
condi tion  
threshold  
exceeded  

Al arm  
condi tion  

not 
exceeded  

Reaction  of the  AIS  AtoN  station  

001  AIS :  Tx mal function  A V Stop  transm ission  

002  AIS :  an tenna  VSWR exceeds  l im i t  
(on ly i f external  i n terface  used )  

A V Conti nue  operation  

003  AIS :  Rx Channel  1  mal function  A V Stop  RATDMA and  CSTDMA 
transm issions  on  affected  channel  

004  AIS :  Rx Channel  2  mal function  A V Stop  RATDMA and  CSTDMA 
transm issions  on  affected  channel  

006  AIS :  general  fa i l u re   A V Stop  transm ission  

007  AIS :  d i rect  synchron isati on  fa i l u re  A V As  defi ned  by manufacturer 

026  AIS :  EPFS fa i l u re  A V Conti nue  operation   

037  AIS :  synchron isation  l ost  A V As  defi ned  by manufacturer 

038  AIS :  DGNSS  i npu t fa i l ed   A V Conti nue  operation  

A  a l arm .   

V  va l i d .  
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5.3  Requ irements  for the  Configuration  method  

5.3. 1  General  

The configuration  method  shal l  be  as  defined  by the  manufacturer and  held  i n  non-volati l e  
memory.  

Configuration  may use  standard  configuration  sen tences  ei ther d i rectl y or via  the  VDL.  Query 
for the  encryption  key is  not a l lowed .  The  configu ration  method  shal l :  

•  configure  the  con tent for Message  21 ;  

•  configure  transm iss ion  parameters  for Message  21  and  any other messages  supported  by 
the  manufacturer;  

•  configure  the  behaviour of the  AIS  AtoN  station  when  synchron isation  i s  l ost;  

•  configure  the  behaviour of the  AIS  AtoN  station  when  off pos i ti on .  

The  manufactu rer shal l  provide  a  means  to  veri fy configuration  and  vers ion  in formation  of the  
AI S  AtoN  station .  

5.3.2  Al ternative  for types  1 ,  2  and  3  

5.3.2 . 1  Standard  IEC  61 1 62  sentences  General  

The standard  configuration  sen tences  shal l  be  as  d efined  in  the  I EC 61 1 62  series .   

Standard  PI  sentences  Table  1 4  provides  an  overview of the  sentences  that may be  used  for 
configuration  of AIS  AtoN  appl ications.  I t  i ncl udes  existing  sentences  from  IEC 61 1 62-1  and  
AI S  AtoN  speci fic  sen tences  as  provided  i n  Annex A g i ven  i n  NMEA 01 83: J une  201 2 .  

These  standard  sentences  shal l  be  implemented  to  provide  at l east one  standard  method  for 
configuration .  Sentences  wh ich  support an  optional ,  not implemented ,  function  are  not  
requ ired .  

I t  i s  poss ible  to  implement these  sentences  us ing  a  separate  i n terface  un i t  that commun icates  
wi th  the  AtoN  un i t  wi th  a  proprietary communication  method .   
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Table  1 4  – Standard  sentences  

Sentence  
Formatter 

I nput  NAK 
requ i red  

wi th  
Inval id  
I nput  

Output  Description  /  Comments  

Type 1  
AIS  
AtoN  
Statio

n   

Type  2  
AIS  
AtoN  
Statio

n   

Type 3  
AIS  
AtoN  
Statio

n   

Type  1  
AIS  
AtoN  
Statio

n   

Type  2  
AIS  
AtoN  
Statio

n   

Type  3  
AIS  
AtoN  
Statio

n   

ABK*      X  X X Acknowledgement  message  

ABM*  X X X N     Addressed  b i nary message  

ACF  X X X Y Q  Q  Q  Genera l  AIS  AtoN  station  
confi gu rati on   

ACG  

(ACE)  c  

X  X X Y  Q  Q  Q  Extended  general  AIS  AtoN  
station  confi guration  

AFBa  X  X X Y     Force  broadcast  

AID  X X X Y  Q  Q  Q  Confi gu re  or change  MMSI  

BBM*  X X X N      B roadcast  b i nary message  

CBRa, b  

(AAR)c  

X  X X Y Q  Q  Q  Confi gu re  broadcast  rates  for 
AI S  AtoN  station  messages.   

CEK 

(AKE)  c  

 X  X Y   Q  Q  Defi ne  encryption  key 

COP  

(ARW)  c  

 X  X Y   Q  Q  Recei ver tu rn  on  t imes  

DCR 

(AFC)  c  

   Y   Q  Q  Q  AtoN  stati on  function  capabi l i ty  
(see  Table  1 5)  

FSR      X  X Optional  

MCR X X X  Q  Q  Q  Proprietary AtoN  con trol  

MEBa  

(MPR)  c  

X  X X Y     Message  payl oad  rebroadcast  

NAK     X  X X Ou tput  when  a  command  fai l s  to  
execu te  

SPO  X X Y   Q  Q  Optional  

TSP  X X X  Q  Q  Q  Confi gu re  proh ibi ted  s l ots  

VDM*  X X X   X  X VHF  data  l i nk message  

VDO*      X  X X VHF  data-l i nk own -vessel  
message  

VER    Y  Q  Q  Q  Version  

VSI       X  X Optional  

*  See  61 1 62-1 .  

X:  I nd icates  i npu t  to  or ou tpu t from  the  AIS  AtoN  station .   

Q:  I nd icates  that  the  sentence  may be  external l y requested  us ing  the  I EC 61 1 62-1  standard  query sentences  
method .  

a   For Message  I D  i ndex wi th i n  the  AFB,  CBR,  and  MEB  sen tences,  the  fol l owi ng  i n terpretation  appl i es:  for 
normal  schedu l es  a  Message  I d  I ndex of 1 . . .  7  shal l  be  used  and  0  shal l  be  used  for speci a l  cases  l i ke  s i ng l e  
messages.   

b   CBR uses  s l ots  for the  defi n i ti on  of the  RATDMA s lot  i n terval  i n  p l ace  of seconds.  

c  Sen tence  formatters  i n  paren thesis  are  l egacy sentences  wh ich  performed  a  s im i l ar function  bu t  shou l d  not  be  
used  for new des i gns  (See  NMEA 01 83: June  201 2).  
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Table  1 5  – DCR Capabi l i ties  

Bi t posi tion  Capabi l i ty 

0  Type  1  

1  Type  2  

2  Type  3  

3  FATDMA 

4  RATDMA 

5  CSTDMA 

6  D i rect  VDL confi guration  Message  6  

7  D i rect  VDL confi guration  Message  25  

8  Chai n ing  VDL confi guration  

9  UTC i nd i rect  

1 0  Message  6/7  

1 1  Message  8  

1 2  Message  1 2/1 3  

1 3  Message  1 4  

1 4  Message  25  

1 5  Message  26  

1 6  Dual  Channel  

1 7  Vi rtual  AtoN  

1 8  EPFS 

1 9  – 99  Reserved  for fu tu re  use  

1 00  – 1 27  Manufactu rer defi ned  

 

COP sen tence l im i tations  are  as  fo l l ows:   

•  Start time =  shal l  be  an  i n teger m inute  va lue .  

•  Time in terval  between  periods  =  sha l l  not be  g reater than  1  week (604  800  s),  sha l l  not be  
h igher resolu tion  than  1  m in ,  and  the  i n terval  sha l l  even l y d i vide  an  hour,  day or be  an  
i n teger number of days;  Th is  resu l ts  i n  the  fol lowing  val i d  i n tervals:  

– m inu tes:  1 ,  2 ,  3 ,  4 ,  5 ,  6 , 1 0, 1 2, 1 5,  20,  30 ;  

– hours:  1 ,  2 ,  3 ,  4 ,  6 ,  8 , 1 2,  24 ;  

–  day:  1 ,  2 ,  3 ,  4 ,  5,  6 ,  7 .  

•  Duration  of period  =  shal l  be  an  i n teger m inute  va lue  wi th  a  maximum  of 24  h .  

A NAK sentence using  reason  code  1 1  shal l  be  generated  i f a  non-conform ing  parameter is  
en tered  wi th  the  NAK descripti ve  text “ i nval i d  i n terval ” ,  and  the  COP shal l  be  i gnored .  

5.3.2 .2  Optional  TAG  block sentences  

I n  case  of i n troducing  an  AI S  AtoN  station  i n  a  shore-based  network,  the  TAG  b lock functions  
may be  used  to  support station  identi fication ,  rou ting  of sen tences,  add i tional  i n formation  and  
grouping  of sentences.   

The  sen tences  described  i n  Table  1 6  are  used  to  configure  the  TAG  b lock functions.   

I f the  TAG  b locks  are  implemented ,  a l l  functions  accord ing  to  Table  1 6  shal l  be  supported .   
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Table  1 6  – Optional  TAG  Block functions   

Sentence  Associated  parameter Requ i red  i nput function  Requ i red  outpu t function  

CPC “c”  =  Un i x t ime  parameter No  eval uati on  on  i npu t  
requ i red  

Ou tput  of time  tag  (cu rren t UTC 
time)  wi th  a l l  ou tpu t  sentences,  0  i f 
not  avai l abl e.  Requ i red  accuracy of 
±1  s .   

CPD  “d ”  =  desti nation-
i den ti fi cati on  

F i l teri ng  of i npu t  sen tences  
based  on  own  U I  (confi gu red  
by S ID  sen tence)  

Ou tput  of desti nati on -i denti fi cation  
tag  i n  a l l  responses.  

CPGa  “g ”  =  sentence  Grouping  No  eval uati on  requ i red  Groupi ng  of re lated  sentences,  
VDM  and  VDO wi th  a  VSI  sentence  
and  mu l ti -part  sen tences.  

CPN b  “n ”  =  l i ne  coun t  No  eval uati on  requ i red  Ou tput  of l i ne  coun t tag  wi th  a l l  
ou tpu t  sen tences.  

CPS  “s”  =  sou rce- i den ti fi cation  F i l teri ng  of i npu t  sen tences  
based  on  Sou rce-
i den ti fi cati ons  confi gu red  by 
TBS  sentence  

Ou tput  of Source-i denti fi cati on  tag  
wi th  own  U I  attached  to  NAK 
responses  or to  a l l  ou tpu t  
sentences.  

TBR TAG  block report  request  Response  wi th  at  l east  CPD,  
CPG,  CPS,  CPC,  CPN  

No  TBR ou tput.  

TBS  “s”  =  Sou rce- i denti fi cation  Confi gu ration  of at  l east  5  
d i fferent  Sou rce-i denti fi cations  
for i npu t  fi l teri ng  

Response  on  query for TBS.  

a  The  m in imum  requ i red :  g roup-code  i ncrement =  1 .  The  reset  even t =  0 .  I n i ti a l  g roup  code  =  1 .  Group  code  
l im i t  =  1  – 999  999  999.  

b  The  m in imum  requ i red :  coun t I ncrement  =  1 .  The  reset  event  =  0 .  I n i ti a l  l i ne-count  =  1 .  L i ne-count l im i t  =  1  –  
999  999  999.  

 

5.3.3  Chain ing  of AIS  AtoN  stations  

The  AIS  AtoN  station  may support chain ing  to  communicate  messages  to  other AIS  AtoN  
stations  (see  4. 6) .  

No  add i ti onal  I EC  61 1 62-1  sentences  are  requ i red  to  support th is  functional i ty.  

5.4  Repeat broadcast of active AIS-SART message  

A type  3  AtoN  may optional l y implement repeat functional i ty for acti ve  AI S-SART messages.  
When  implemented ,  i t  shal l  fo l l ow ru les  set forth  i n  4 . 4. 3  of I EC  62320-3: 201 5,  wh ich  provide  
for on l y one  message  from  the  acti ve  AIS-SART burst to  be  repeated .  

5.5  Other requ irements  

5.5. 1  Addi tional  features  

Add i ti onal  features  shal l  not adversel y affect  the  transm iss ion  of Message 21 .  

5.5.2  Manufacturer’s  information  

The i n formation  shal l  describe:  

•  factory defau l t  MMSI ;  

•  external  i n terfaces;  

•  configuration  of the  AIS  AtoN  station ;  

•  hardware  and  e lectrical  speci fications;  

•  average  power consumption ;  

•  implementation  method  for fi rmware  upgrades.  
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5.5.3  Marking  and  identi fication  

The AIS  AtoN  station  shal l  be  marked  wi th  the  fol lowing  in formation :  

•  i denti fication  of the  manu facturer;  

•  model  i den ti fication ;  

•  seria l  number of the  un i t;  and  

•  operating  vol tage.  

The  ti tle  and  version  of each  software  e lement i ncl uded  in  the  i nsta l l ed  software  system  shal l  
be  e i ther marked  on  the  equ ipment or d isp layed  on  command  output on  request us ing  the  
VER sen tence.  

5.5.4  Addi tional  connection  points  

5.5.4. 1  Protection  

The number of connection  poin ts  (USB  ports ,  d isc d ri ves,  wireless  connection ,  etc. )  shal l  be  
l im i ted  to  the  absolu te  m in imum  requ i red  speci fied  by the  manufacturer for operation ,  l i fetime  
maintenance  and  support.  Al l  superfl uous  other poin ts  shal l  be  blocked  e. g .  by software  or 
phys ica l l y d isabled .  

5.5.4.2  Executable  program  fi le  veri fication  

Execu tion  of any type  of fi l es  from  external  data  sources  shal l  on l y be  possible  after passing  
an  au thentication  process  as  defined  by the  manufacturer before  accessing  execu table  
con ten t.   

6 Tests  of AIS  AtoN  stations  – Method  of measurement and  required  resul ts  

6.1  General  

Physical  test parameters  and  testing  subj ect to  national  requ i rements  may override  
parameters  s tated  below.   

6.2  Test condi tions  

6.2. 1  Normal  test  cond itions  

6.2. 1 . 1  Temperature and  humid i ty 

Temperature  and  hum id i ty shal l  be  wi th in  fol l owing  ranges:  

Temperature   +1 5  °C  to  +35  °C  

Hum id i ty  20  %  to  75  %  

6.2. 1 .2  Power supply 

The normal  suppl y power used  for the  tests  shal l  be  i n  accordance  wi th  the  nom inal  power of 
the  EUT declared  by the  manufacturer and  taking  i n to  accoun t the  variations  set by l ocal  
safety regu lations  concern ing  power suppl ies,  for example  I EC  60950,  as  appl icable  i n  many 
coun tries .  

6.2.2  Extreme test  cond itions  

Extreme test cond i ti ons  are  as  speci fi ed  i n  I EC  60945.  Where  requ ired ,  tests  under extreme 
test cond i ti ons  shal l  be  a  combination  of:   

•  dry heat and  the  upper l im i t of suppl y vol tage  appl ied  s imu l taneously;  and   
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•  l ow temperature  and  the  l ower l im i t  of suppl y vol tage  appl ied  s imu l taneously.  

6.2.3  Standard  test envi ronment 

The EUT is  tested  i n  an  envi ronment us ing  test equ ipment to  measure  the  transm i tted  
messages.  The  EUT wi l l  be  configured  via  the  configuration  i n terface  prior to  the  tests.  
Operation  is  checked  on  channels  in  the  mari time mobi le  band .  Refer to  F igure  7.  

 

Figure 7  – Block d iagram  of AIS  AtoN  test setup   

6. 2.4  Test signals  

6.2.4.1  Standard  test s ignal  number 1  

A series  of 01 01 01  as  the  data  wi th in  an  AIS  message  frame,  wi th  header,  start flag ,  end  fl ag  
and  CRC.  NRZI  i s  not appl i ed  to  the  01 01 01  b i t  stream  or CRC ( i . e.  unal tered  "On  Ai r"  data).  
The  RF  shou ld  be  ramped  up  and  down  on  e i ther end  of the  AI S  message frame.  

6.2.4.2  Standard  test s ignal  number 2  

A series  of 00001 1 1 1  as  the  data  wi th in  an  AIS  message  frame,  wi th  header,  start  fl ag ,  end  
flag  and  CRC.  NRZI  i s  not appl i ed  to  the  00001 1 1 1  b i t  s tream  or CRC.  The  RF  shou ld  be  
ramped  up  and  down  on  e i ther end  of the  AIS  message  frame.  

NOTE  When  transm itters  may have  l im i tations  concern ing  their maximum  con tinuous  transm i t 
time and /or the ir transm ission  du ty cycle.  I t  i s  in tended  that,  such  l im i tations  are  shou ld  be  
respected  during  testi ng .  
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6.2.4.3  Standard  test s ignal  number 3  

A pseudo random  sequence (PRS)  as  speci fi ed  i n  Recommendation  I TU -T O. 1 53  as  the  data  
wi th in  an  AIS  message  frame wi th  header,  start fl ag ,  end  fl ag  and  CRC.  NRZI  i s  not appl ied  to  
the  PRS stream  or CRC.  The  RF  shou ld  be  ramped  up  and  down  on  e i ther end  of the  AI S  
message  frame.  

6.2.4.4  Standard  test s ignal  number 4  

Th is  test s ignal  cons ists  of 200  packets  grouped  i n to  cl usters  of 4  as  described  i n  F igure  8 .  
Each  cluster cons ists  of 2  consecutive  transm issions  of the  packets  described  i n  Table  1 7.  

NRZI  shal l  be  appl i ed  to  every packet.  After send ing  packets  1  and  2 ,  the  notional  i n i tia l  state  
of the  NRZI  process  shal l  be  i nverted  and  then  packets  1  and  2  repeated .   

Between  every transm i tted  packet,  there  shal l  be  at least 2  free  time periods.  The  RF  carrier 
shal l  be  swi tched  off between  packets  to  s imu late  normal  operation .  

 

Figure  8  – Format for repeating  four-packet cluster 

Table  1 7  – Content of fi rst two packets  

Packet  Parameter Bi ts  Contents  Comment 

1  Trai n i ng  22  01 01 . . . . 01 01  Preamble  reduced  by 2  b i ts  because  of ramp-up  overl ap  

Start  fl ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Tab le  1 8  

CRC 1 6  Calcu l ated   

End  fl ag  8  01 1 1 1 1 1 0   

2  Trai n i ng  22  1 01 0. . . . 1 01 0  Preamble  reduced  by 2  b i ts  because  of ramp-up  overl ap  

Start  fl ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Tab le  1 8  

CRC 1 6  Calcu l ated   

End  fl ag  8  01 1 1 1 1 1 0   

 

Table  1 8  – F ixed  PRS  data  derived  from  ITU-T O.1 53  

Address  Contents  (HEX)  

0-7  0x04  0xF6  0xD5  0x8E  0xFB  0x01  0x4C  0xC7  

0000. 01 00  1 1 1 1 . 01 1 0  1 1 01 . 01 01  1 000. 1 1 1 0  1 1 1 1 . 1 01 1  0000. 0001  01 00. 1 1 00  1 1 00. 01 1 1  

8-1 5  0x76  0x1 E  0xBC  0x5B  0xE5  0x92  0xA6  0x2F  

01 1 1 . 01 1 0  0001 . 1 1 1 0  1 01 1 . 1 1 00  01 01 . 1 01 1  1 1 1 0. 01 01  1 001 . 001 0  1 01 0. 01 1 0  001 0. 1 1 1 1  

1 6-20  0x53  0xF9  0xD6  0xE7  0xE0  21  bytes  =  1 68  bi ts   
(+  4  s tu ffed  b i ts) ,  CRC =  0x3B85  01 01 . 001 1  1 1 1 1 . 1 001  1 1 01 . 01 1 0  1 1 1 0. 01 1 1  1 1 1 0. 0000  

 

IEC  

Packet 1  Packet  2  Packet 1  Packet 2  

I nvert  i n i ti a l  NRZI  state  here  
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6.2.5  Arrangements  for test s ignals  appl ied  to  the  receiver input  

Sources  of test s ignals  for appl ication  to  the  receiver i npu t shal l  be  connected  in  such  a  way 
that  the  source  impedance  presented  to  the  receiver i npu t i s  50  Ω.  

Th is  requ irement shal l  be  met i rrespective  of whether one  or more  s ignals  us ing  a  combin ing  
network are  appl i ed  to  the  receiver s imu l taneously.  

The  l evels  of the  test s i gnals  at the  receiver i npu t  term inals  (RF  socket)  shal l  be  expressed  in  
terms  of dBm.  

The  effects  of any i n termodu lation  products  and  noise  produced  i n  the  test s i gnal  sou rces  
shal l  be  neg l i g ib le.  

6.2.6  Encoder for receiver measurements  

Whenever needed  and  i n  order to  faci l i tate  measurements  on  the  receiver,  an  encoder for the  
data  system  shal l  accompany the  EUT,  together wi th  detai ls  of the  normal  modu lation  
process.  The  encoder is  used  to  modu late  a  s i gnal  generator for use  as  a  test  s ignal  source.  

Complete  detai l s  of a l l  codes  and  code  format(s)  used  shal l  be  g i ven .  

6.2.7  Waiver for receivers  

I f the  EUT has  two TDMA receivers,  and  the  manufacturer declares  that both  TDMA receivers  
are  i dentical ,  the  test  sha l l  may be  l im i ted  to  one  receiver and  the  test for the  second  receiver 
shal l  may be  waived  apart  from  the  receiver sens i ti vi ty test  i n  7 . 2. 1 . 1 .  The  test report shal l  
mention  th is  con tain  any manufacturer declaration (s) .  

6.2.8  Impedance  

I n  th is  s tandard ,  the  term  "50  Ω" i s  used  for a  50  Ω non -reactive  impedance.  

6.2.9  Arti ficial  antenna (dummy load)  

Tests  shal l  be  carried  ou t using  an  arti ficia l  an tenna,  wh ich  shal l  be  a  non-reactive  non -
rad iati ng  l oad  of 50  Ω connected  to  the  antenna  connector.  

NOTE  Some of the  methods  of measurement described  i n  th i s  s tandard  for the  transm i tter(s ),  a l l ow for two  or 
more  d i fferen t test  set  ups  i n  order to  perform  those  measurements.  The  correspond ing  fi gures  i l l ustrate  therefore  
one  parti cu lar test  set  up,  and  are  g i ven  as  examples.  I n  many of those  fi gu res,  power attenuators  (provid i ng  a  

non -reacti ve  non-rad iati ng  l oad  of 50  Ω  to  the  an tenna  connector)  have  been  shown.  These  attenuators  are  not  
"arti fi cial  an tennas"  as  defi ned  i n   6 . 2 . 9.  The  method  of measurement  used  shou l d  be  stated  i n  the  test  report.  

6.2. 1 0  Faci l i ties  for access  

Al l  tests  shal l  be  performed  us ing  the  s tandard  port(s)  of the  EUT,  where  provided .  Where  
access  faci l i ti es  are  requ ired  to  enable  any speci fic test,  these  shal l  be  provided  by the  
manufacturer.  

6.2. 1 1  Modes  of operation  of the  transmitter 

For the  purposes  of the  measurements  accord ing  to  th is  standard ,  there  shal l  be  a  faci l i ty to  
operate  the  transm i tter unmodu lated .  

Al ternative l y,  the  method  of obtain ing  an  unmodu lated  carrier or specia l  types  of modu lation  
patterns  may a lso  be  decided  by agreement between  the  manufacturer and  the  test  
l aboratory.  I t  sha l l  be  described  in  the  test report.  I t  may i nvolve  su i table  temporary in ternal  
mod i fications  of the  equ ipment under test.   
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6.2. 1 2  Measurement uncertain ties  

Maximum  values  of absolu te  measurement uncertain ties  shal l  be  as  i nd icated  in  Table  1 9.  

Table  1 9  – Maximum values  of absolu te  measurement  uncertainties  

Parameter Maximum  value  

RF frequency ±1  ×  1 0−7  

RF  power ±0, 75  dB  

Ad jacent  channel  power ±5  dB  

Conducted  spurious  em iss ion  of transm i tter ±4  dB  

Conducted  spurious  em iss ion  of recei ver ±3  dB  

Two-s i gnal  measurement  ±4  dB  

Three-s i gna l  measurement  ±3  dB  

Rad i ated  em ission  of transm i tter ±6  dB  

Rad i ated  em ission  of recei ver ±6  dB  

Transm i tter attack time  ±20  %  

Transm i tter re lease  time  ±20  %  

Transm i tter transient  frequency (frequency d i fference)  ±250  Hz  

 

For the  test methods  accord ing  to  th is  standard ,  these  uncertain ty fi gures  are  val i d  to  a  
confidence  level  of 95  % .  

The  i n terpretation  of the  resu l ts  recorded  in  a  test report for the  measurements  described  i n  
th is  standard  shal l  be  as  fol l ows:  

a)  the  measured  value  re lated  to  the  correspond ing  l im i t  shal l  be  used  to  decide  whether an  
equ ipment meets  the  requ i rements  of th is  standard ;  

b)  the  actual  measurement uncertain ty of the  test l aboratory carrying  ou t the  measurements,  
for each  particu lar measurement,  sha l l  be  i ncluded  i n  the  test  report;  

c)  the  values  of the  actual  measurement uncertain ty shal l  be ,  for each  measurement,  equal  
to  or lower than  the  fi gures  g i ven  i n  th is  cl ause  (absolu te  measurement uncerta in ties).  

7 AIS  AtoN  Station  RF tests  

7. 1  RF  tests  (transmi tter and  receiver)  TDMA transmitter 

7. 1 . 1  General  

Un less  otherwise  s tated ,  a l l  transm itter tests  shal l  be  performed  at  the  h ighest power setting .  

7. 1 .2  Frequency error  

7. 1 . 2 . 1  Purpose  

The frequency error of the  transm itter i s  the  d i fference between  the  measured  carrier 
frequency i n  the  absence  of modu lation  and  i ts  requ i red  frequency.  
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7. 1 .2 .2  Method  of measurement  

 

Figure 9  – Measurement arrangement  for frequency error 

The measurement procedure  shal l  be  as  fol l ows:  

a)  the  equ ipment shal l  be  connected  as  i l l ustrated  i n  F igure  9;  

b)  the  carrier frequency shal l  be  measured  in  the  absence  of modu lation ;  

c)  the  measurement shal l  be  made under normal  test cond i ti ons  and  extreme test cond i tions;  

d )  the  test shal l  be  performed  on  the  lowest operati ng  frequency and  the  h i ghest operating  
frequency as  declared  by the  manufacturer.  

7. 1 .2 .3  Requi red  resu l ts    

The frequency error shal l  not  exceed  ±0 ,5  kHz,  under normal  test cond i ti ons  and  ±1  kHz 
under extreme test cond i ti ons.  

7. 1 .3  Carrier power 

7. 1 .3 .1  Purpose  

The  transm i tter carrier power conducted  (Pc)  i s  the  mean  power del i vered  to  a  nom inal  50  Ω 
l oad  during  a  rad io  frequency cycle.  The  rated  power shal l  be  nom inal l y 1 2 , 5  W  or as  declared  
by the  manufacturer.  The  carrier power accuracy shal l  be  tested  at the  nom inal  l evel  of 
1 2 , 5  W  or the  l evel  declared  by the  manufacturer.  

7. 1 .3.2  Method  of measurement 

The measurement procedure  shal l  be  as  fo l l ows:   

a)  the  equ ipment shal l  be  connected  as  i l l ustrated  i n  F igure  1 0;  

b)  the  carrier power shal l  be  measured  i n  the  absence  of modu lation ;   

c)  the  measurement shal l  be  made under normal  test cond i tions  and  extreme test cond i ti ons;  

d)  the  test sha l l  be  performed  at the  lowest and  h ighest operating  frequencies  as  declared  by 

the  manufacturer;   

e)  i f the  manufacturer optional l y declares  mu l tip le  power settings  then  the  carrier power test 
sha l l  be  repeated  at those  setti ngs  at  both  the  l owest and  h i ghest  operati ng  frequency of 
the  EUT.  

 

Figure 1 0  – Measurement arrangement  for carrier power 
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7. 1 .3.3  Requi red  resu l ts   

Pc shal l  be  wi th in  ±1 , 5  dB  of the  rated  nom inal  power under normal  cond i tions  and  wi th in   

±3  dB  of the  rated  nom inal  power under extreme cond i ti ons.  

7. 1 .4  Modulation  spectrum  s lotted  transmission   

7. 1 .4.1  Purpose   

Th is  test i s  to  ensure  that the  modu lation  and  transien t s i debands  produced  by the  transm itter 
under normal  operating  cond i ti ons  fa l l  wi th in  the  a l l owable  mask.   

7. 1 .4.2  Method  of measurement 

The measurement procedure  shal l  be  as  fol l ows:  

a)  the  test sha l l  use  test s ignal  number 3 ;  

b)  the  EUT shal l  be  connected  to  a  spectrum  analyser.  A resolu tion  bandwid th  of 1  kHz,  
vi deo bandwid th  of 3  kHz or g reater and  pos i ti ve  peak detection  (maximum  hold )  sha l l  be  
used  for th is  measurement.  A su fficient number of sweeps  shal l  be  used  and  sufficien t 
transm ission  packets  measured  to  ensure  that the  em iss ion  profi l e  i s  developed ;  

c)  tests  shal l  be  performed  on  the  l owest operati ng  frequency on  wh ich  the  EUT can  transm it  
accord ing  to  the  manufacturer’s  speci fication  and  channel  2  (1 62 ,025 MHz).  

7. 1 .4.3  Requi red  resu l ts  

The spectrum  for s lotted  transm ission  shal l  be  wi th in  the  em ission  mask as  fol l ows:  

•  i n  the  reg ion  between  the  carrier and  ±1 0  kHz removed  from  the  carrier,  the  modu lation  
and  trans ient  s idebands  shal l  be  below 0  dBc;  

•  at ±1 0  kHz removed  from  the  carrier,  the  modu lation  and  trans ien t s idebands  shal l  be  
below −25  dBc;  

•  at ±25 kHz to  ±62, 5  kHz removed  from  the  carrier,  the  modu lation  and  transien t s idebands  
shal l  be  be low the  l ower va lue  of −60  dBc or −30  dBm ;  

•  i n  the  reg ion  between  ±1 0  kHz and  ±25  kHz removed  from  the  carrier,  the  modu lation  and  
trans ien t s i debands  shal l  be  be low a  l i ne  speci fied  between  these  two  poin ts.   

The  reference l evel  for the  measurement shal l  be  the  carrier power (conducted)  recorded  for 
the  appropriate  test frequency i n  7. 1 . 1 . 2 .  

For i n formation ,  the  em ission  mask speci fied  above is  shown  i n  F igure  1 1 .   

 

Figure 1 1  – Emission  mask 
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7. 1 .5  Transmitter test  sequence  and  modulation  accuracy  

7. 1 .5.1  Purpose  

The test i s  to  veri fy that the  tra in ing  sequence starts  wi th  a  0  and  is  a  01 01  pattern  of 24  b i ts.   
The  peak frequency deviation  i s  derived  from  the  baseband  s ignal  to  veri fy modu lation  
accuracy.  

7. 1 .5.2  Method  of measurement 

 

Figure 1 2  – Measurement arrangement for modulation  accuracy 

The measurement procedure  shal l  be  as  fo l lows:  

a)  the  equ ipment shal l  be  connected  i n  e i ther configuration  A or configuration  B  as  shown  in  
F igu re  1 2.  The  tri gger device  is  optional  i f the  equ ipment i s  capable  of synchron is ing  to  
the  transm itted  bursts;  

b)  the  transm i tter shal l  be  tuned  to  channel  2  (1 62, 025  MHz);  

c)  the  transm itter shal l  be  modu lated  wi th  test s i gnal  number 1 ;  

d )  the  deviation  from  the  carrier frequency shal l  be  measured  as  a  function  of t ime;  

e)  the  transm itter shal l  be  modu lated  wi th  test s i gnal  number 2 ;  

f)  the  deviation  from  the  carrier frequency shal l  be  measured  as  a  function  of time;  

g )  measurements  shal l  be  repeated  at the  lowest frequency on  wh ich  the  EUT can  transm i t,  
accord ing  to  the  manufacturer's  speci fication ;  

h )  testing  shal l  be  repeated  under extreme test cond i tions.  

7. 1 .5.3  Required  resu l ts  

I n  each  case,  veri fy that  the  tra in ing  sequence  beg ins  wi th  ‘0 ’ .  

Peak frequency deviation  at various  poin ts  wi th in  the  data  frame shal l  comply wi th  Table  20 .  
These  l im i ts  appl y to  both  the  posi ti ve  and  negative  modu lation  peaks.  B i t  0  i s  defi ned  as  the  
fi rst b i t  of the  tra in ing  sequence.   
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Table  20  – Peak frequency deviation  versus  time  

Measurement period  from  
centre  to  cen tre  of each  bi t  

Test s ignal  1  Test s ignal  2  

Normal  Extreme  Normal  Extreme  

Bi t  0  to  b i t  1  <  3   400  H z  

B i t  2  to  b i t  3  2   400  Hz ±  480  Hz  

B i t  4  to  b i t  31  2   400  Hz  ±  240  Hz  2   400  Hz ±  
480  Hz  

2   400  Hz  ±  240  Hz  2   400  H z ±  
480  Hz  

B i t  32  to  b i t  1 99  1   740  Hz  ±  1 75  Hz  1   740  Hz  ±  
350  Hz  

2   400  H z  ±  240  Hz  2   400  H z ±  
480  Hz  

 

7. 1 .6  Transmitter output power versus  time function  (FATDMA and  RATDMA)  

7. 1 .6. 1  Defin i tion  

Transm i tter ou tpu t power versus  time function  is  a  combination  of the  transm itter de lay,  attack 
time,  release  time and  transm iss ion  duration  as  defined  i n  Table  21  where:  

a)  transm itter de lay time (TA  −  To)  i s  the  time between  the  start  of the  s lot and  the  moment 
when  the  transm it  power may exceed  −50  dB  of the  s teady-state  power (Pss) ;  

b)  transm itter attack time (TB2  −  TA)  i s  the  time between  the  transm i t power exceed ing  
−50  dBc and  the  moment when  the  transm i t power main tains  a  l evel  wi th in   dB  from  

Pss ;  

c)  transm i tter re lease  time (TF  −  TE)  i s  the  time between  the  end  fl ag  being  transm i tted  and  
the  moment when  the  transm i tter ou tput power has  reduced  to  a  level  50  dB  below Pss  and  
remains  below th is  l evel  thereafter.  

d )  transm ission  duration  (TF  −  TA)  i s  the  time from  when  power exceeds  −50  dBc to  when  the  
power returns  to  and  stays  be low −50  dBc.  

 

 

Figure 1 2  – Power versus  time  mask 
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Table  21  – Defin i tion  of timings  for Figure  1 2  

Reference  Bi ts  Time i n  ms  Defin i tion  

T
0
 0  0  S tart  of transm iss ion  s l ot.  Power shal l  not  exceed   

−50  dB  of P
ss  
before  T

o
 

T
0  
−T

A
 0 -6  0-0, 624   Power may exceed  −50  dB  of P

ss
a  

T
B
 T

B1
 6  0 , 624  Power shal l  be  wi th i n  + 1 , 5  dB  or −3  dB  of P

ss
 a  

T
B2
 8  0 , 8324  Power shal l  be  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss
 a  

T
E  
 ( i ncl udes  1  s tu ffi ng  b i t)  231  24, 024  Power shal l  remain  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss  
du ring  the  

period  T
B2  
to  T

E
 a  

T
F
 ( i ncl udes  1  s tu ffi ng  b i t)  239  26, 1 46  Power shal l  be  −50  dB  of P

ss
 and  stay bel ow th i s  

T
G
 256  26, 624  Start  of next  transm ission  t ime  period  

a   There  shal l  be  no  modu l ation  of the  RF  after the  term ination  of transm iss ion  (T
E
)  u n ti l  the  power has  reached  

zero  and  next s l ot  beg ins  (T
G
).  

 

7. 1 .6.2  Method  of measurement 

The measurement shal l  be  carried  ou t  by transm i tti ng  test s i gnal  number 1  (note  that th is  test 
s i gnal  generates  one  add i ti onal  stuffing  b i t  wi th in  i ts  CRC portion).   

Tests  shal l  be  performed  on  2  channels  ( l owest declared  frequency and  1 62, 025  MHz).   

The  EUT shal l  be  connected  to  a  spectrum  analyser.   

A resolu tion  bandwid th  of 1  MHz,  a  video bandwid th  of 1  MHz and  a  sample  detector shal l  be  
used  for th is  measurement.   

The  anal yser shal l  be  i n  zero-span  mode for th is  measurement.  The  spectrum  anal yser shal l  
be  synchron ised  to  the  nom inal  start time  of the  s l ot (T0) ,  wh ich  may be  provided  external l y,  

or from  the  EUT.  

7. 1 .6.3  Requi red  resu l ts  

The transm i tter power shal l  remain  wi th in  the  mask shown  in  F igure  5  and  associated  tim ings  
g iven  i n  Table  21 .  

7.2  TDMA receivers  (types  2  and  3)  

7. 2. 1  Sensi tivi ty  

7. 2. 1 . 1  Purpose  

The  maximum  usable  sens i ti vi ty (data  or messages,  conducted)  i s  the  m in imum  s ignal  l evel  at 
the  receiver i npu t,  produced  by a  carrier at the  speci fi ed  frequency of the  receiver,  modu lated  
wi th  the  speci fied  test s i gnal ,  wh ich  wi l l ,  wi thou t in terference,  produce a  data  s i gnal  wi th  a  
speci fied  packet error rate  (PER)  after demodu lation .   
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7.2. 1 .2  Method  of measurement  

 

Figure 1 3  – Measurement arrangement  for sensi tivi ty  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 3:  

a)  the  s ignal  generator shal l  be  at the  l owest frequency of the  receiver as  declared  by the  
manufacturer and  shal l  be  modu lated  to  generate  test s i gnal  number 4 ;  

b)  the  s i gnal  l evel  at the  i npu t of the  receiver shal l  be  set to  −1 07  dBm  for a  type  3  device  
and  −97  dBm  for a  type  2  device;  

c)  the  message measuring  test set sha l l  be  mon i tored  and  the  packet error rate  observed .  
The  PER shal l  be  derived  by the  fol lowing  formu la:  

 PER  =  (PTX  −  PRX) /PTX ×  1 00  (  %)  (1 )  

where  

PRX  i s  the  number of packets  received  wi thout  errors  

PTX  i s  the  number of transm itted  packets;  

d )  the  test sha l l  be  repeated  at a  +500  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

e)  the  test sha l l  be  repeated  at a  −500  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

f)  the  test shal l  be  at  the  h ighest frequency declared  by the  manufacturer;  

g )  the  test shal l  be  repeated  at a  +500  Hz offset from  the  h i ghest frequency declared  by the  
manufacturer;  

h )  the  test shal l  be  repeated  at a  −500  Hz offset from  the  h i ghest frequency declared  by the  
manufacturer;  

i )  repeat under extreme cond i tions,  at e i ther the  l owest or the  h i ghest declared  frequency.  
The s i gnal  generator shal l  be  ad justed  so  the  l evel  at the  i npu t to  the  receiver i s   
−1 01  dBm  for a  type  3  device  and  −91  dBm  for a  type  2  device.   

7.2. 1 .3  Requi red  resu l ts   

Maximum  PER of 20  %.  

7.2.2  Error behaviour at  h igh  input levels  

7. 2.2 .1  Purpose  

The  error behaviour (performance)  at h i gh  i npu t l evels  i s  defi ned  i n  the  same manner as  for 
the  measurement of the  maximum  usable  sens i ti vi ty when  the  l evel  of the  wanted  s ignal  i s  
1 00  dB  above  the  maximum  wanted  sensi ti vi ty.  
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7.2.2 .2  Method  of measurement  

 

Figure 1 4 – Measurement arrangement  for error behaviour 

The measurement procedure  shal l  be  as  fol l ows:   

a)  the  measurement configuration  shal l  be  as  shown  i n  F igure  1 4 ;  

b)  the  s ignal  generator shal l  be  modu lated  to  generate  test s ignal  number 4 .  The  test sha l l  
be  carried  ou t at the  l owest and  the  h ighest TDMA frequencies  declared  by the  
manufacturer.  The  message measuring  test set  shal l  be  mon i tored  and  the  packet error 
rate  observed ;  

c)  the  l evel  of the  i nput  s ignal  sha l l  be  ad justed  to  a  l evel  of −77  dBm ;  

d )  the  l evel  of the  i nput  s ignal  sha l l  be  ad justed  to  a  l evel  of −7  dBm ;  

e)  200  packets  shal l  be  transm i tted  and  the  PER shal l  be  ca lcu lated .  

7.2.2 .3  Requ ired  resu l ts   

The PER shal l  not  exceed  2  %  under c)  and  1 0  %  under d ) .  

7.2.3  Co-channel  rejection  

7.2.3.1  Purpose  

The co-channel  rej ection  i s  a  measure  of the  capabi l i ty of the  receiver to  receive  a  wanted  
modu lated  s ignal  wi thou t exceed ing  a  g iven  degradation  due  to  the  presence of an  unwanted  
modu lated  s ignal ,  both  s i gnals  being  at the  speci fi ed  frequency of the  receiver.  

7.2.3.2  Method  of measurement  

 

Figure 1 5  – Measurement arrangement for co-channel  rejection  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 5:  

a)  two generators  A and  B ,  sha l l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wanted  s i gnal ,  provided  by s i gnal  generator A,  shal l  be  at the  lowest declared  
frequency of the  receiver and  shal l  be  modu lated  to  generate  test s i gnal  number 4 ;  

c)  the  unwanted  s ignal ,  provided  by generator B,  sha l l  a lso  be  at the  l owest declared  
frequency of the  receiver.  Generator B  shal l  be  modu lated  to  generate  test  s ignal  number 
3 ,  e i ther conti nuous l y or i n  the  same time period  as  that used  by generator A for test 
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s i gnal  number 4 .  The  conten t of the  wanted  and  unwan ted  s i gnals  shal l  not  be  
synchron ised ;  

d )  the  l evel  of the  wanted  s ignal  from  generator A shal l  be  ad j usted  to  −1 01  dBm  for a  Type 3  
device  and  to  −1 01  dBm  for a  type  2  device;  

e)  the  level  of the  unwan ted  s ignal  from  generator B  shal l  be  ad justed  to  −1 1 1  dBm  for a  
Type  3  device  and  −1 1 7  dBm  for a  type  2  device;  

f)  the  message measuring  test set shal l  be  mon i tored  and  the  packet error rate  (PER)  
observed ;  

g )  the  test shal l  be  repeated  at +1  000  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

h )  the  test shal l  be  repeated  at −1  000  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

i )  the  test shal l  be  repeated  at the  h ighest declared  frequency of the  receiver;  

j )  the  test shal l  be  repeated  at +1  000  Hz offset from  the  h ighest frequency declared  by the  
manufacturer;  

k)  the  test shal l  be  repeated  at −1  000  Hz offset from  the  h ighest frequency declared  by the  
manufacturer.  

7.2.3.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .   

7.2.4  Ad jacent channel  selectivi ty  

7. 2.4.1  Purpose  

The ad jacent channel  se lecti vi ty i s  a  measure  of the  capabi l i ty of the  receiver to  receive  a  
wanted  modu lated  s i gnal  wi thou t exceed ing  a  g iven  degradation  due  to  the  presence  of an  
unwanted  s ignal  wh ich  d i ffers  in  frequency from  the  wanted  s i gnal  by an  amount equal  to  the  
ad j acen t channel  separation  for wh ich  the  equ ipment i s  i n tended .  

7.2.4.2  Method  of measurement  

 

Figure 1 6  – Measurement arrangement  wi th  messages  for ad jacent channel  selectivi ty  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 6 :  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wanted  s i gnal ,  provided  by s i gnal  generator A,  shal l  be  at the  lowest declared  
frequency of the  receiver and  shal l  be  modu lated  to  generate  test s i gnal  number 4 ;  

c)  the  unwan ted  s i gnal ,  provided  by generator B ,  sha l l  be  frequency modu lated  wi th  a  
400  Hz s ine  wave wi th  a  deviation  of ±3  kHz.  Generator B  shal l  be  at a  frequency 25  kHz 
above that of the  wanted  s ignal ;  
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d )  the  l evel  of the  wanted  s i gnal  from  generator A shal l  be  ad justed  to  a  l evel  of −1 01  dBm  
for a  type  3  device  and  to  −1 01  dBm  for a  type  2  device;  

e)  the  l evel  of the  unwanted  s i gnal  from  generator B  shal l  be  ad justed  to  −31  dBm  for a  type  
3  receiver and  −41  dBm  for a  type  2  receiver;  

f)  the  message  measuring  test  set shal l  be  mon i tored  and  the  packet error rate  observed ;  

g )  repeat the  above measurement wi th  the  unwanted  s i gnal  25  kHz below the  wanted  s i gnal ;  

h )  the  test shal l  be  repeated ,  s teps  b)  through  g ),  at the  h i ghest TDMA frequency declared  
by the  manufacturer.  

7.2.4.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .  

7.2.5  Spurious  response rejection  

7.2.5.1  Purpose  

The spurious  response rejection  is  a  measure  of the  capabi l i ty of the  receiver to  receive  a  
wanted  modu lated  s i gnal  wi thou t exceed ing  a  g iven  degradation  due  to  the  presence  of an  
unwanted  modu lated  s ignal  a t any other frequency,  at  wh ich  a  response is  obtained .  

7.2.5.2  Manufacturers’  declarations  

The  manufacturer shal l  declare  the  fol lowing  in  order to  ca lcu late  the  “ l im i ted  frequency 
range”  over wh ich  the  in i ti al  part of the  test wi l l  be  performed:  

a)  l i st  of i n termed iate  frequencies:  IF1 ,  IF2 , . . . IFN  i n  H z;  

b)  swi tch ing  range  of the  receiver:  sr;  

NOTE  Swi tch ing  range  corresponds  to  the  frequency range  over wh ich  the  recei ver can  be  tuned .  

c)  frequency of the  l ocal  osci l lator at  channel  2  and  at  the  l owest TDMA channel :  fLOH ,  fLOL .  

NOTE   Th i s  may be  a  Exampl es  of l ocal  osci l l ators  are  VCO,  crystal ,  sampl i ng  cl ock,  BFO,  numerical l y control l ed  
osci l l ator depend ing  on  the  design  of the  equ ipment.  

7.2.5.3  In troduction  to  the  method  of measurement  

The in i tia l  evaluation  of the  un i t  shal l  be  performed  over the  “ l im i ted  frequency range”  and  
shal l  then  be  performed  at the  frequencies  i den ti fied  from  th is  test and  at “speci fic frequencies  
of in terest”  (as  defined  below).  

To  determ ine  the  frequencies  at  wh ich  spurious  responses  can  occur the  fo l l owing  
calcu lations  shal l  be  made:  

a)  ca lcu lation  of the  " l im i ted  frequency range":  

the  l im i ts  of the  l im i ted  frequency range  (LFRHI  LFRLO)  are  determ ined  from  the  fol l owing  
ca lcu lations:  

 LFRHI  =  fLOH  +  (IF1 +  IF2  +…+IFN  +  sr/2)  (2)  

 LFRLO  =  fLOL  −  (IF1  +  IF2  +… +IFN  +  sr/2)  (3)  

b)  ca lcu lation  of speci fic  frequencies  of i n terest (SFI )  ou ts ide  the  l im i ted  frequency range:  

these  are  determ ined  by the  fol l owing  ca lcu lations:  

 SFI1  =  (K ×  fLOH )  +  IF1  (4)  
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 SFI2  =  (K ×  fLOL)  −  IF1  (5)  

where  K i s  an  in teger from  2  to  4 .  

7.2.5.4  Method  of measurement over the  l im ited  frequency range  

Two methods  are  avai lable  for the  measurements  over the  l im i ted  frequency range,  one  based  
on  S INAD measurements  and  the  other based  on  PER measurements.  E i ther method  may be  
used ,  bu t i n  each  case  shal l  be  fo l l owed  by the  method  of measurement at  i den ti fi ed  
frequencies.  

 

Figure 1 7  – PER/BER or SINAD measuring  equ ipment 

7.2.5.5  Method  of search  over the  " l imited  frequency range"  using  SINAD  
measurement  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 7:  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;   

b)  the  wanted  s i gnal ,  provided  by generator A,  shal l  be  at  1 61 , 975  MHz and  shal l  be  
modu lated  wi th  a  1  kHz s i ne  wave at  ±2 , 4  kHz deviation ;  

c)  the  unwan ted  s i gnal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  
400  Hz s ine  wave  g iving  a  deviation  of ±3  kHz;  

d )  i n i tia l l y,  generator B  (unwanted)  shal l  be  swi tched  off (main tain ing  the  ou tpu t impedance) ;  

e)  the  s ignal  l evel  from  generator A (wanted)  shal l  be  ad j usted  to  −1 01  dBm  for Type 3  or 
−91  dBm  for type  2  at  the  receiver;  

f)  the  S INAD value  shal l  be  noted  (and  shal l  be  greater than  1 4  dB) ;  

g )  signal  generator B  shal l  be  swi tched  on  and  ad j usted  to  −31  dBm  at the  receiver;  

h )  the  frequency of the  unwanted  s ignal  shal l  be  varied  i n  steps  of 5  kHz over the  l im i ted  
frequency range  (from  LFRLO to  LFRHI ) ;  

i )  the  frequency of any spurious  response  detected  (by a  decrease  i n  SI NAD of 3  dB  or 
more)  during  the  search  shal l  be  recorded  for use  i n  the  next measurement.  

NOTE  I f the  manufacturer’s  speci fied  receiver frequencies  do  not incl ude  1 61 , 975  MHz,  one  of 
the  manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  a l ternative.  

7.2.5.6  Method  of search  over the  " l imi ted  frequency range"  using  PER or BER 
measurement  

The measurement procedure  shal l  be  as  fol lows  wi th  reference  to  F igure  1 7:  

a)  two  generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wan ted  s ignal ,  provided  by generator A,  sha l l  be  at 1 61 , 975  MHz and  shal l  be  
modu lated  to  generate  test s ignal  number 3 ;  
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c)  the  unwan ted  s i gnal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  

400  Hz s i ne  wave  g iving  a  deviation  of ±3  kHz;  

d )  i n i tia l l y,  generator B  (unwanted)  sha l l  be  swi tched  off (main tain ing  the  ou tpu t impedance);  

e)  the  s i gnal  l evel  from  generator A (wanted)  shal l  be  ad justed  to  −1 01  dBm  for type  3  or  
−91  dBm  for type  2  at  the  receiver;  

f)  the  PER or BER shal l  be  noted ;  

g )  signal  generator B  shal l  be  swi tched  on  and  ad j usted  to  −31  dBm  at the  receiver;  

h )  the  frequency of the  unwanted  s ignal  sha l l  be  varied  i n  steps  of 5  kHz over the  l im i ted  
frequency range  (from  LFRLO to  LFRHI ) ;  

i )  the  frequency of any spurious  response detected  (by an  i ncrease  i n  e i ther PER or BER)  
during  the  search  shal l  be  recorded  for use  in  the  next measurements;  

j )  i n  the  case  where  operation  us ing  a  conti nuous  packet stream  is  not possible,  a  s im i l ar 
method  may be  used .  

NOTE  I f the  manufacturer’s  speci fied  receiver frequencies  do  not incl ude  1 61 , 975  MHz,  one  of 
the  manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  a l ternative.  

7.2.5.7  Method  of measurement (at  i denti fied  frequencies)  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 7 :  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;   

b)  the  wanted  s i gnal ,  provided  by generator A,  shal l  be  at 1 61 , 975  MHz and  shal l  be  
modu lated  to  generate  test s i gnal  number 3;  

c)  the  unwan ted  s i gnal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  

400  Hz s i ne  wave g iving  a  deviation  of ±3  kHz.  Generator B  shal l  be  at the  frequency of 
that  spurious  response  being  cons idered ;  

d )  i n i tia l l y,  s i gnal  generator B  (unwan ted)  shal l  be  swi tched  off (mainta in ing  the  ou tput  
impedance);  

e)  the  s ignal  l evel  from  generator A (wan ted)  sha l l  be  ad justed  to  −1 01  dBm  for type  3  or −91  
dBm  for type  2  at  the  receiver;  

f)  s ignal  generator B  shal l  be  swi tched  on ,  and  the  level  of the  unwanted  s i gnal  set to  
−31  dBm ;  

g )  for each  frequency noted  during  the  tests  over the  l im i ted  frequency range  and  the  
speci fic frequencies  of i n terest (SFI1  and  SFI2) ,  transm it 200  packets  to  the  EUT and  note  
the  PER.  

NOTE  I f the  manufacturer’ s  speci fi ed  receiver frequencies  do  not i ncl ude  1 61 , 975 MHz,  one  of 
the  manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  a l ternative.  

7.2.5.8  Requi red  resu l ts   

At any frequency separated  from  the  speci fi ed  frequency of the  receiver by 50  kHz or more,  
the  PER shal l  not exceed  20  %.  

7.2.6  In ter-modulation  response rejection  

7.2.6.1  Purpose  

The in ter-modu lation  response rejection  is  the  capabi l i ty of the  receiver to  receive  a  wanted  
modu lated  s i gnal ,  wi thou t exceed ing  a  g i ven  degradation  due  to  the  presence of two close-
spaced  unwanted  s ignals  wi th  a  speci fic frequency re lationsh ip  to  the  wanted  s ignal  
frequency.  
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7.2.6.2  Method  of test  

 

Figure 1 8  – Measurement arrangement for in ter-modulation  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 8 :  

a)  three  s i gnal  generators  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wan ted  s i gnal ,  provided  by s i gnal  generator A,  sha l l  be  at the  speci fied  frequency of 
the  receiver and  shal l  be  modu lated  to  generate  test s ignal  number 3 ;  

c)  the  unwanted  s ignal  from  generator B  shal l  be  unmodu lated ;  

d )  the  unwanted  s i gnal  from  generator C  shal l  be  frequency modu lated  wi th  a  400  Hz s ine  
wave  at a  deviation  of ±3  kHz;  

e)  the  s i gnal  l evel  from  generator A (wanted)  shal l  be  set for −1 01  dBm  for type  3  or   
−91  dBm  for type  2  at  the  receiver i nput;  

f)  the  s ignal  l evel  from  generators  B  and  C  shal l  be  set  for −36  dBm  at  the  receiver input;  

g )  the  frequencies  of generators  A,  B ,  C  shal l  be  set as  per test  number 1  of Table  22;  

h )  the  message measuring  test  set shal l  be  mon i tored  and  the  PER observed  over 200  
transm issions;  

i )  repeat the  measurement wi th  frequencies  set as  per test number 2  of Table  22 .  

Table  22  – Frequencies  for in ter-modu lation  test 

Test number Generator A 

Wanted  AI S  S ignal  

Generator B  

Unmodu l ated  
 (±500  kHz)  

Generator C  

Modu l ated  (±1   000  kHz)  

1  

(RATDMA rece iver)  

1 62, 025  MHz 1 61 , 525  MHz 1 61 , 025  MHz 

1  

(Non-RATDMA recei ver)  

H ighest  operati ng  
frequency on  wh ich  the  

EUT can  operate   

H i ghest operati ng  
frequency on  wh ich  the  

EUT can  operate   

−  500  kHz 

H ighest operati ng  
frequency on  wh ich  the  

EUT can  operate   

−  1  000  kHz 

2  

(both  RATDMA and  non -
RATDMA rece iver)  

Lowest operati ng  
frequency on  wh ich  the  

EUT can  operate   

Lowest operati ng  
frequency on  wh ich  the  

EUT can  operate   

+  500  kHz 

Lowest  operati ng  
frequency on  wh ich  the  

EUT can  operate   

+  1  000  kHz 

 

7.2.6.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .   
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7.2.7  Blocking  or desensitization  

7.2.7.1  Purpose  

Blocking  i s  a  measure  of the  capabi l i ty of the  receiver to  receive  a  wanted  modu lated  s ignal  
wi thout exceed ing  a  g i ven  degradation  due  to  the  presence of an  unwan ted  input s ignal  at  an y 
frequency other than  those  of the  spurious  responses  or the  ad j acent channels .  

 

Figure 1 9  – Measurement arrangement for blocking  or desensi ti sation  

7.2.7 .2  Method  of measurement 

The measurement procedure  shal l  be  as  fo l lows:  

a)  two  generators  A and  B,  sha l l  be  connected  to  the  receiver via  a  combin ing  network as  
shown  i n  F igure  1 9;  

b)  the  wanted  s ignal ,  provided  by s ignal  generator A,  shal l  be  at  the  l owest operati ng  
frequency on  wh ich  the  EUT can  transm it (or receive  for a  non-RATDMA receiver)  
accord ing  to  the  manufacturers  speci fication  and  be  modu lated  wi th  test s i gnal  number 3 ;  

c)  the  unwanted  s ignal  from  generator B  shal l  be  unmodu lated  and  shal l  be  at a  frequency 
0, 5  MHz to  1 0  MHz away from  the  l owest  declared  frequency of the  receiver.  
Measurements  shal l  be  carried  ou t at  frequencies  of the  unwanted  s ignal  at ±  500  kHz,   
±  1  MHz,  ±  2  MHz,  ±  5  MHz and  ±  1 0  MHz avoid ing  those  frequencies  where  spurious  
responses  cou ld  occur;  

d )  i n i tia l l y,  s ignal  generator B  (unwanted  s ignal )  shal l  be  swi tched  off (main tain ing  the  outpu t  
impedance).  The  level  of the  wanted  s i gnal  from  generator A shal l  be  ad j usted  to  
−1 01  dBm  for type  3  and  −91  dBm  for type  2  at  the  receiver i npu t;  

e)  the  RF  s ignal  l evel  for s i gnal  generator B  (unwan ted  s i gnal )  shal l  be  ad justed  to  −23  dBm  
when  the  frequency setti ng  i s  l ess  than  ±  5  MHz wi th  respect to  the  frequency setting  of 
RF  s i gnal  generator A.  For frequency setti ngs  of s ignal  generator B  that are  equal  to  or 
greater than  ±  5  MHz wi th  respect to  the  frequency setting  of generator A,  the  RF  s ignal  
l evel  sha l l  be  ad j usted  to  −1 5  dBm .  Th is  appl ies  to  type  3  receivers  on l y;  

f)  the  RF  s ignal  l evel  for s ignal  generator B  (unwanted  s i gnal )  sha l l  be  ad justed  to  −33  dBm  
when  the  frequency setti ng  i s  l ess  than  ±  5  MHz wi th  respect to  the  frequency setting  of 
RF  s i gnal  generator A.  For frequency settings  of s ignal  generator B  that  are  equal  to  or 
greater than  ±  5  MHz wi th  respect to  the  frequency setting  of generator A,  the  RF  s ignal  
l evel  shal l  be  ad j usted  to  −25 dBm.  Th is  appl ies  to  type  2  receivers  on l y;  

g )  200  packets  shal l  be  transm itted  and  the  PER recorded ;  

h )  repeat the  test steps  a)  to  f)  wi th  s i gnal  generator A tuned  to  the  h ighest operating  
frequency on  wh ich  the  EUT can  receive  as  declared  by the  manufacturer.  
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7.2.7.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .  

7.3  Conducted  spurious  emissions  at  the  antenna  

7.3. 1  Spurious  emissions  from  the  receiver 

7.3. 1 . 1  Purpose  

Conducted  spurious  em issions  to  the  antenna  are  any RF  em issions  generated  i n  the  receiver 
and  conveyed  to  the  an tenna  term inal .  

7.3. 1 .2  Method  of measurement 

Conducted  spurious  em iss ions  shal l  be  measured  as  the  power level  of any frequency 
component to  the  antenna  term inals  of the  receiver.  The  receiver antenna  term inals  are  
connected  to  a  spectrum  anal yser or se lecti ve  vol tmeter having  an  i npu t impedance  of 50  Ω 
and  the  receiver i s  swi tched  on .  

The  measurement shal l  extend  over the  frequency range  9  kHz to  4  GHz.  

7.3. 1 .3  Requ ired  resu l ts  

The power of any spurious  em ission  in  the  speci fi ed  range  at the  antenna  term inal  shal l  not  
exceed  −57  dBm  in  the  frequency range  9  kHz to  1  GHz and  −47  dBm  in  the  frequency range  
1  GHz to  4  GHz.  

7.3.2  Spurious  emissions  from  the  transmitter 

7.3.2 .1  Purpose  

Spurious  em issions  are  em iss ions  at  frequencies  other than  those  of the  carrier and  
si debands  associated  wi th  normal  modu lation .   

7.3.2 .2  Method  of measurement 

Conducted  spu rious  em issions  shal l  be  measured  wi th  the  unmodu lated  transm i tter connected  
to  the  arti ficia l  an tenna.  The  measurement shal l  be  made over a  frequency range  from  9  kHz 
to  4  GHz,  exclud ing  the  frequencies  wi th in  ±  62, 5  kHz of the  transm i tting  frequency.  

7.3.2 .3  Requi red  resu l ts  

The power of any spurious  em ission  outs ide  ±62, 5  kHz of the  transm itti ng  frequency shal l  not  
exceed  −36  dBm  in  the  frequency range  9  kHz to  1  GHz and  −30  dBm  in  the  frequency range  
1  GHz to  4  GHz.  
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8 Functional  tests  

8. 1  Tests  for Configuration  method  

8. 1 . 1  General  

For a l l  of the  functional  tests  the  setup  for the  method  of measurement shal l  be  as  defined  by 
the  manufacturer:  

•  using  s tandard  configuration  sen tences  via  d i rect connection  to  an  i n terface,  or 

•  using  s tandard  configuration  sen tences  via  VDL,  or 

•  using  the  manufacturer’s  proprietary method .  

8. 1 .2  Configure  test Configuration  for Message  21  

8. 1 . 2 . 1  Purpose  

The purpose  of th is  test  i s  to  ensure  that Message 21  parameters  can  be  entered  i n to  the  
EUT and  are  retained  after the  power off/on  cycle .  

8. 1 .2 .2  Method  of measurement 

Set up  the  standard  test envi ronment.  

a)  With  the  MMSI  of EUT set to  000000000,  configure  a  val i d  transm ission  schedu le  for 
Message  21 ,  us ing  the  CBR sentence wi th  MMSI  i n  the  fi rst fi e ld  set to  000000000  to  
match  the  MMSI  of EUT.  

b)  Configure  the  EUT wi th  the  fol lowing  parameters  for transm iss ion  of Message  21 :  

•  MMSI  number:  991 234567;  

•  type  of AtoN :  “20”  – card inal  mark north ;  

•  name of AtoN :  “TEST FLOATING  AIS  ATON  STATION”;  

•  posi tion  accuracy:  to  accuracy of EPFS;  

•  assigned  pos i tion  ( l ong i tude  and  lati tude) :  “wi th in  off-pos i tion  threshold  of curren t 
EPFS pos i ti on” ;  

•  d imension/reference  for posi tion :  “A=B=C=D=5” ;  

•  type  of EPFS:  Enter EUT’s  EPFS  type  (for example  “1 ”  for GPS);  

•  off-pos i ti on  threshold :  200  m ;  

•  set  power level ;  

•  channel  1  set  to  channel  2087;  i f receiver supported ,  set channel  1  receiver to  same;  

•  channel  2  set  to  channel  2088;  i f receiver supported ,  set channel  2  receiver to  same;  

•  Virtual  AtoN  fl ag  set to  0  =  defau l t  =  Real  AtoN  at i nd icated  posi tion ;  

•  set  AtoN  status  defau l t  (00000000);  

•  off-pos i ti on  behaviour set  to  “main tain  current  transm ission  schedu le” ;  

•  set  UTC l ost  behaviour as  per manufacturer’ s  declaration ;  

•  read  configuration  from  EUT.  

c)  Remove  power from  the  EUT for 5  m in .  Swi tch  on  the  EUT.  Read  configuration  from  EUT.  

NOTE  Standard  confi guration  sentences  via  confi guration  port:  the  Message  21  conten t i s  confi gu red  us ing  the  
AID,  ACF  and  ACE  ACG  sen tence  combination .  

Standard  confi guration  sentences  via  VDL:  the  Message  21  conten t i s  confi gu red  via  VDL us ing  Message  25  or 
Message  6  wi th  the  appropriate  appl i cation  i d en ti fi er/functi on  i denti fi er and  b i nary data.  
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8. 1 .2 .3  Requi red  resu l ts  

Veri fy that configuration  i s :  

a)  not accepted  by EUT and  the  EUT does  not s tart transm iss ion  of Message 21 ;  

b)  accepted  by EUT and  that the  parameters  have  been  correctl y set;  

c)  reta ined  after power cycle.  

8. 1 .3  Schedule  mode  A FATDMA Message  21  (s ing le  report,  al ternating  channel  
operation)  

8. 1 . 3. 1  Purpose  

Test that the  AIS  AtoN  Station  operates  i n  accordance wi th  the  configured  reporting  schedu le  
(see  5. 2. 5. 2) .  

8. 1 .3.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Configure  reporti ng  of Message 21  to  have  the  fo l l owing  parameters:  

•  start on  channel  2 ;  

•  start s l ot:  51 2 ;  

•  reporting  i n terval :  3  m in ;  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te:  1 ;  

•  start the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test over the  hour and  day boundary.   

I f syn thetic  and  vi rtual  AI S  AtoN  Message 21  reports  are  implemented  (see  5 . 2 . 2. 1 . 2):   

c)  Change  the  configuration  of the  EUT to  be  a  syn thetic  AI S  AtoN .  Repeat the  test.  

d )  Change the  configuration  of the  EUT to  be  a  vi rtual  AI S  AtoN .  Repeat the  test.  

e)  Repeat test a).  Appl y Message  20  on  channel  A and  B  reserving  the  s lots  ass igned  for 
FATDMA transm ission .   

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  schedu le  for Mode  A FATDMA transm ission  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi guration  sentences  via  VDL:  the  schedu le  for Mode  A FATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8. 1 .3.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm its  Test Message 21  i n  the  configured  s lots  on  both  channels.  EUT starts  
transm ission  i n  the  correct UTC frames  and  a l ternates  channels  at the  reporting  i n terval  
wi th in  one  reporti ng  i n terval  (3  m in  i n  th is  case) ,  and  shou ld  not wai t un ti l  UTC m inu te  1 .  
(The  channel  1  transm issions  shal l  occur i n  m inu tes  4,  1 0 ,  1 6,  22 ,  28,  34,  40 ,  46,  52  or 58  
wi th  an  i ncrement of 6  m in ;  the  channel  2  transm issions  shal l  occur i n  m inutes  1 ,  7 ,  1 3,  
etc.  wi th  an  i ncrement of 6  m in );  

b)  reporting  behaviour is  cons isten t through  the  hour and  day boundaries  and  transm itted  
data  is  correct;  

I f syn thetic  and  vi rtual  AI S  AtoN  Message 21  reports  are  implemented :  

c)  Message  21  repeat  i nd icator i s  3  1 ;  

d )  Message  21  vi rtual  fl ag  i s  set;  
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e)  EUT continues  transm iss ion  of Message  21  us ing  the  reserved  s lots.  

8. 1 .4  Schedule  mode  B  FATDMA Message  21  (dual  report,  dual  channel  operation)  

8. 1 .4. 1  Purpose  

Test that the  AI S  AtoN  station  operates  i n  accordance wi th  configured  reporti ng  schedu le  
5. 2. 5.3 . 1  and  transm i ts  correct data.  

8. 1 .4.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 2 .  

a)  Configure  reporti ng  of Message 21  to  have  the  fo l l owing  parameters:  

•  start channel  1 :  start  s lot  51 2;  

•  channel  2 :  s tart  s l ot:  61 2;  

•  reporting  i n terval :  3  m in ,  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te  2 ;  

•  start the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test  over the  hou r and  day boundary.  

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  schedu le  for Mode  B  FATDMA transm ission  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi guration  sentences  via  VDL:  the  schedu le  for Mode  B  FATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .4.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm its  Test Message 21  i n  the  configured  s lots  on  both  channels.  EUT starts  
transm ission  i n  the  correct UTC  frame and  conti nues  wi th  the  correct  i ncrement wi th in  one  
reporting  i n terval  and  shou ld  not  wai t  un ti l  UTC m inu te  2 ;  

b)  reporting  behaviour i s  consisten t th rough  the  hour and  day boundaries  and  transm i tted  
data  i s  correct.  

8. 1 .5  Schedule  mode  C  FATDMA Message  21  (s ing le  report,  s ing le  channel  
operation)  

8. 1 .5.1  Purpose  

The purpose  i s  to  test that the  AIS  AtoN  station  operates  i n  accordance wi th  the  configured  
reporting .  

8. 1 .5.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 2.  

a)  Configure  reporti ng  of Message  21  to  have  the  fo l l owing  parameters:  

•  transm it  channel :  A or B ;  

•  start s lot:  51 2 ;  

•  reporting  i n terval :  3  m in ;  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te:  1 ;  

•  start the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test over the  hou r and  day boundary.  
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NOTE  Standard  confi guration  sentences  vi a  confi guration  port:  the  schedu l e  for Mode  C  FATDMA transm ission  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  C  FATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .5.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm i ts  test Message 21  i n  the  configured  s lots  on  the  des ignated  transm i t 
channel ,  EUT starts  transm ission  i n  the  correct UTC frame on  the  des ignated  transm it 
channel  a t the  reporti ng  i n terval  wi th in  one  reporti ng  i n terval  and  shou ld  not wai t  un ti l  
UTC m inute  1 ;  

b)  reporting  behaviour is  consisten t through  the  hour and  day boundaries  and  transm itted  
data  i s  correct.  

8. 1 .6  Schedule  mode  A RATDMA Message  21  (Type  3)  (s ing le  report,  a l ternating  
channel  operation)  

8. 1 .6.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  be  configured  to  operate  i n  accordance 
wi th  5 . 2 . 4. 2,  ensuring  the  s lot se lection  i n terval  i s  random  wi th in  the  1  m in  i n terval  and  that 
the  s l ot  reuse  a lgori thm  i s  properl y implemented .  

8. 1 .6.2  Method  of measurement 

Set up  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 2  wi th  a  VDL 
l oad ing  of 1 0  %.   

a)  Configure  reporti ng  of Message 21  wi th  the  fol lowing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  UTC m inute  for CH2:  4 ;  

•  time  i n terval  CH1 :  360  (6  m in);  

•  time  i n terval  CH2:  360  (6  m in).  

b)  Appl y a  VDL l oad  that necessi tates  i n tentional  s l ot  reuse  and  repeat the  test;  

c)  Appl y i nval i d  RATDMA reporting  i n tervals  for transm ission  of Message  21 .  The  val i d  
i n tervals  are  defined  i n  5. 2. 3;  

d )  Configure  the  AtoN  wi th  the  h ighest possib le  reporting  rate.  Appl y Message  20  reserving  
50  %  of the  s lots  i nclud ing  the  RATDMA selection  i n terval .  Run  the  test for 1 2  hours;  

e)  Appl y an  SPO sentence  to  acti vate  a  VSI  and  FSR sentence.  Appl y some targets  to  the  
VDL.  

NOTE  Standard  confi gu rati on  sentences  via  confi gu ration  port:  the  schedu le  for Mode  A RATDMA transm iss ion  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  A RATDMA transm iss ions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .6.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm i ts  test  Message  21 :  

•  using  RATDMA so  that  the  s lot  se lection  i s  random  wi th in  the  correct frames,  and  
a l ternates  the  transm iss ion  channel  between  successive  reports;  

•  wi th  the  correct  reporti ng  i n tervals;  



 – 62  – I EC 62320-2: 201 6  RLV © I EC  201 6  

•  wi th  the  correct  data.  

EUT selects  i ts  s l ots  random ly;  

b)  EUT appl ies  the  s l ot  reuse  a lgori thm  as  defined  in  Recommendation  I TU -R M . 1 371 ;  

c)  i nval i d  reporting  i n tervals  are  not  accepted ;  

d )  s l ots  reserved  by Message  20  are  not used  for the  transm iss ion  of Message  21  for at l east 
1 2  h .  Us ing  means  declared  by the  manufacturer,  veri fy that the  receiver remains  on  for 
7  m in  at  l east once  every 1 2  h ;  

e)  Veri fy that the  in formation  provided  i n  the  VSI  and  FSR sentences  are  i n  accordance wi th  
the  manufacturer’s  documentation .  

8. 1 .7  Schedule  mode  B  RATDMA Message  21  (Type  3)  (dual  report,  dual  channel  
operation)  

8. 1 . 7. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  AI S  AtoN  station  can  be  configured  to  operate  i n  
accordance  wi th  5 . 2. 4. 2.  

8. 1 .7.2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 1  wi th  a  VDL 
l oad ing  of 1 0  %.  

Configure  reporti ng  of Message  21  wi th  the  fol l owing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  UTC m inute  for CH2:  4 ;  

•  time i n terval  CH1 :  1 80  (3  m in) ;  

•  time i n terval  CH2:  1 80  (3  m in).  

NOTE  Standard  confi gu rati on  sentences  via  confi gu ration  port:  the  schedu le  for Mode  B  RATDMA transm iss ion  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  B  RATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .7.3  Requi red  resu l ts  

Veri fy that the  EUT transm its  test  Message  21 :  

•  us ing  RATDMA so  that the  s lot se lection  is  random  wi th in  the  1  m in  i n terval ,  wi th  dual  
reports  on  both  channels ;  

•  send ing  in  correct i n tervals;  

•  wi th  correct  transm i tted  data.  

8. 1 .8  Schedule  mode  C  RATDMA Message  21  (type  3)  (s ing le  channel  operation)  

8. 1 . 8.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  AIS  AtoN  station  can  be  configured  to  operate  i n  
accordance  wi th  5 . 2 . 4. 2.  

8. 1 .8 .2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 1  wi th  a  VDL 
l oad ing  of 1 0  %.  
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Configure  reporti ng  of Message  21  wi th  the  fol l owing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  time i n terval  CH1 :  1 80  (3  m in).  

NOTE  Standard  confi gu ration  sen tences  vi a  confi gu rati on  port:  the  schedu le  for Mode  C  RATDMA transm iss ion  i s  
confi gu red  us ing  the  AAR CBR sen tence.  

Standard  confi guration  sentences  via  VDL:  the  schedu le  for Mode  C  RATDMA transm iss ions  via  VDL  i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d en ti fi er,  and  b i nary data.  

8. 1 .8.3  Requi red  resu l ts  

Veri fy that the  EUT transm i ts  test  Message  21 :  

•  using  RATDMA so  that the  s lot selection  is  random  wi th in  the  1  m in  in terval  wi th  s ing le  
reports  on  a  s i ng le  channel ;  

•  send ing  in  correct i n tervals;  

•  wi th  correct transm i tted  data.  

8. 1 .9  Addressed  b inary data  Scheduled  transmission  of Message 6  

8. 1 . 9 . 1  Purpose  

The purpose  of th is  test i s  to  veri fy the  Message 6  operation  of the  EUT using  the  
implemented  access  methods.  

8. 1 .9.2  Method  of measurement  

Setup  the  standard  test  environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8. 1 . 2  wi th  an  “ i n tended  recipien t”  MMSI .  
The  recipien t sha l l  acknowledge  the  message.   

a)  Configure  the  EUT as  defined  by manufacturer’s  documentation  for transm ission  of a  
schedu led  addressed  binary data  Message 6  wi th  test b inary data  cons isti ng  of the  b i t  
pattern  hex “7E  3B  3C 3E  7E”  or i n ternal l y generated  data  form ing  a  message by setting  
the  parameters  for the  fo l lowing  operation  modes,  where  implemented :  

•  FATDMA (see  8. 1 . 2  for mode A setup;  8 . 1 . 3  for mode B  setup;  8 . 1 . 4  for mode C  
setup);  

•  RATDMA (see  8. 1 . 5  for mode  A setup;  8 . 1 . 6  for mode  B  setup;  8. 1 . 7  for mode C  
setup);  

•  CSTDMA:  time (hour,  m inu te),  channel (s) ,  reporti ng  in terval .  

b)  Repeat the  test for a  type  3  AtoN  wi thout  an  acknowledgement from  the  i n tended  
recip ient.  

c)  I f poss ib le  to  use  external l y generated  data,  repeat the  test exceed ing  the  maximum  
l ength  of Message 6.  

d )  Repeat the  test for the  maximum  length  of Message  6  by repeating  the  b i t  pattern  hex “7E  
3B  3C  3E  7E”  sequence  i n  the  b i nary data  fie ld .  

8. 1 .9.3  Requi red  resu l ts  

Veri fy that the  EUT con ti nues  transm i tting  Message  21  i n  a l l  cases  and  that:  

a)  the  message sen t by the  EUT conforms  to  message con ten t,  access  method ,  channel ,  s lot 
number and  reporting  i n terval ;  

b)  the  EUT behaves  as  configured ;  

c)  the  message  i s  not sen t;  
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d )  the  message is  sen t wi th  the  correct con ten t.  

NOTE  CSTDMA access  of Message  6  shou ld  comply compl ies  wi th  I EC 62287-1  wi th  regard  of VDL access  and  
message  l eng th .  

8. 1 . 1 0  Test Schedu led  transmission  of Message  8  

8. 1 . 1 0. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that  Message  8  can  be  en tered  i n to  the  EUT.   

8. 1 . 1 0.2  Method  of measurement  

Set up  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 2 .  

a)  Configure  the  EUT as  defined  by the  manufacturer’s  documentation  for transm ission  of a  
schedu led  b i nary data  Message  8  wi th  test b inary data  cons isti ng  of the  b i t  pattern  hex 
“7E  3B  3C 3E  7E”  form ing  a  message by setting  the  parameters  for the  fol l owing  operation  
modes,  where  implemented :  

•  FATDMA (see  8. 1 . 2  for mode  A setup;  8 . 1 . 3  for mode B  setup;  8 . 1 . 4  for mode C  
setup);  

•  RATDMA (see  8. 1 . 5  for mode  A setup;  8 . 1 . 6  for mode  B  setup;  8. 1 . 7  for mode C  
setup);  

•  CSTDMA:  time (hour,  m inu te),  channel (s) ,  reporting  i n terval .  

b)  I f possib le,  use  external l y generated  data,  repeat the  test exceed ing  the  maximum  length  
of Message  8 .  

c)  Repeat the  test for the  maximum  leng th  of Message 8  by repeating  the  b i t  pattern  hex “7E  
3B  3C  3E  7E”  sequence  i n  the  b inary data  fi e l d .  

8. 1 . 1 0.3  Requ ired  resu l ts  

Veri fy that:  

a)  the  message sen t by the  EUT conforms to  message  con ten t,  access  method ,  channel ,  s lot 
number and  reporti ng  i n terval ;  

b)  message  is  not sen t;  

c)  message  is  sent wi th  the  correct content.  

I n  a l l  cases,  the  EUT shou ld  con ti nue  transm i tting  Message  21 .   

NOTE  CSTDMA access  of Message  6  shou ld  comply compl ies  wi th  I EC 62287-1  wi th  regard  to  VDL access  and  
message  l eng th .  

8. 1 . 1 1  AIS  AtoN  configuration  Scheduled  transmission  of Messages  1 2  

Repeat tests  8 . 1 . 8  and  8 . 1 . 9  for Message  1 2 .  

8. 1 . 1 2  AIS  AtoN  configurationSchedu led  transmission  of Messages  1 4  

Repeat tests  8 . 1 . 1 0  for Message 1 4.  

8. 1 . 1 3  Unscheduled  transmission  

8. 1 . 1 3. 1  Purpose  

Unschedu led  transm iss ions  are  those  transm issions  that are  not p lanned ,  and  the  competen t 
au thori ty wishes  the  AtoN  station  to  broadcast them  autonomousl y,  such  as  an  unexpected  
a larm  cond i ti on .  The  VDL access  method  for these  message types  i s  as  defined  by 
manufacturer RATDMA.  Th is  test wi l l  veri fy the  AtoN  operation  when  such  a  message is  i npu t.  
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Th is  test i s  on l y appl icable  for type  3  AtoN  stations.  

8. 1 . 1 3.2  Method  of measurement  

Set up  the  standard  test environment and  use  the  configuration  as  defined  i n  8 . 1 . 2  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 3  wi th  an  “ i n tended  recipient”  MMSI .  

a)  I n troduce  a  transm iss ion  of an  unschedu led  B inary Message  as  defined  by the  
manufacturer’s  documentation  using  the  access  modes  declared  by the  manufacturer.  

b)  For an  Addressed  Message repeat the  test,  bu t  wi thou t an  acknowledgment from  the  
i n tended  recip ien t.  

a)  Appl y a  BBM  sen tence wi th  Message  8 .  

b)  Appl y a  BBM  sen tence wi th  Message  1 4.  

c)  Configure  the  acknowledgement behaviour to  1  (acknowledgement expected).  Appl y an  
ABM  sen tence wi th  Message  6 .  Do  not appl y an  acknowledgement on  the  VDL.  

d )  Appl y an  ABM  sentence  wi th  Message 6.  Appl y an  acknowledgement Message 7  on  the  
VDL  wi th in  4  s  after the  transm iss ion  of Message 6.  

e)  Configure  the  acknowledgement behaviour to  0  (no  acknowledgement expected).  Appl y an  
ABM  sen tence wi th  Message  6 .  Do  not appl y an  acknowledgement on  the  VDL.  

f)  Appl y an  ABM  sentence  wi th  Message 1 2 .  Do  not appl y an  acknowledgement on  the  VDL.  

NOTE  Standard  I EC 61 1 62-1  sen tences:  an  unschedu l ed  message  us ing  s tandard  format wou l d  be  ABM,  ABK or 
BBM.  

8. 1 . 1 3.3  Requ ired  resu l ts  

Check that the  EUT con tinues  to  transm i t  Message 21  i n  a l l  cases.  

a)  Check the  message transm i tted  by the  EUT conforms to  message con ten t,  access  
method .  

b)  Check that the  EUT retransm its  as  configured .  

a)  Check that Message 8  i s  transm i tted  wi th in  4  s  using  RATDMA wi th  correct con tent.  
Check that there  is  an  ABK output  wi th  correct content and  status  3.  

b)  Check that Message 1 4  i s  transm i tted  wi th in  4  s  us ing  RATDMA wi th  correct content.  
Check that there  i s  an  ABK output wi th  correct content  and  s tatus  3.  

c)  Check that Message 6  i s  transm i tted  wi th in  4  s  using  RATDMA wi th  correct con ten t.  Check 
that  Message  6  i s  repeated  3  times,  4  to  8  s  after the  previous  transm ission .  Check that 
there  is  an  ABK output  wi th  correct conten t and  status  1 .  

d )  Check that Message 6  i s  transm i tted  wi th in  4  s .  Check that Message 6  i s  not repeated .  
Check that there  is  an  ABK output  wi th  correct content and  status  0.  

e)  Check that Message 6  i s  transm i tted  wi th in  4  s .  Check that Message 6  i s  not repeated .  
Check that there  is  an  ABK output  wi th  correct content and  s tatus  3.  

f)  Check that  Message 1 2  i s  transm i tted  wi th in  4  s .  Check that Message  1 2  i s  not repeated .  
Check that there  is  an  ABK output  wi th  correct content and  status  3.  

8.2  Synchron isation  accuracy 

8.2. 1  Implemented  synchronisation  modes  and  synchron isation  error 

8.2. 1 . 1  Purpose  

The purpose  i s  to  veri fy the  implemented  synchron isation  modes  and  measure  the  
synchron isation  error of the  EUT.  
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8.2. 1 .2  Method  of measurement 

Setup  the  standard  test envi ronment and  operate  EUT i n  normal  mode.  Set the  EUT reporting  
i n terval  to  1  m in  for Message  21  and  al l  other implemented  messages.  

Operate  the  EUT i n  a l l  implemented  synchron isation  modes:   

•  EUT us ing  UTC d i rect  synchron isation ;  

•  EUT us ing  UTC i nd i rect synchron isation ;  

•  EUT us ing  semaphore  synchron isation .  

Record  VDL  messages  and  measure  the  time between  the  nom inal  beg inn ing  of the  s l ot  
i n terval  and  the  i n i ti ation  of the  ‘ transm i tter on ’  function  by evaluati ng  the  start fl ag  and  
calcu lati ng  back to  To .   

8.2. 1 .3  Requ ired  resu l ts  

The synchron isation  error wi th  i ts  add i ti ve  j i tter shal l  not exceed :   

•  ±  1 04  µs  using  UTC d i rect synchron isation ;  

•  ±  31 2  µs  using  UTC ind i rect synchron isation ;  

•  ±  31 2  µs  referenced  to  the  semaphore’s  synchron isation .   

8.2.2  Synchronisation  test wi thout UTC  (types  2  and  3)  

8.2.2 . 1  Purpose  

The purpose  of th is  test i s  to  veri fy that  the  EUT can  synchron ise  wi thout  UTC.  

8 . 2.2 .2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8 . 1 . 2.  Choose  
test cond i ti ons  i n  a  way that the  EUT receives  messages  from  a  synchron isation  source  wi th  
the  fol l owing  synchron isation  s tates:  

a)  base  station  d i rect acting  as  a  semaphore  synchron isation  and  no  stations  wi th  d i rect or 
UTC ind i rect synchron isation ;  d isable  i n ternal  synchron isation  source;  

b)  mobi le  d i rect acting  as  a  semaphore  synchron isation  and  no  s tations  wi th  d i rect or UTC 
i nd i rect  synchron isation ;  d isable  i n ternal  synchron isation  source;  

c)  mobi le  station  i nd icati ng  UTC ind i rect synchron isation  and  receiving  no  stations  wi th  d i rect 
synchron isation  or base  stations  wi th  UTC ind i rect synchron isation ;  d isable  i n ternal  
synchron isation  source;  

d )  enable  i n ternal  synchron isation  source.  

Record  transm i tted  messages.  

8.2.2 .3  Requi red  resu l ts  

Veri fy that the  EUT transm its  accord ing  to  i ts  implemented  synchron isation  modes  in  each  
case.   

a)  Veri fy that the  EUT synchron ises  to  the  base  station  acting  as  semaphore.   

b)  Veri fy that the  EUT synchron ises  to  the  mobi le  s tation  acti ng  as  semaphore.  

c)  Veri fy that the  EUT does  not synchron ise  to  any station .  

d )  Veri fy that the  EUT returns  to  UTC  d i rect synchron isation .   
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8.3  Tests  for EPFS  

8.3. 1  Posi tion  source  

8.3. 1 . 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  posi ti on  source  correctl y popu la tes  the  fi el ds  i n  
Message  21 .  

8.3. 1 .2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 1 .  

a)  Using  the  transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2 ,  record  the  EUT 
transm issions.  

b)  Repeat the  test wi th  a  su rveyed  pos i ti on .  

8.3. 1 .3  Requi red  resu l ts  

Veri fy that:  

a)  the  pos i ti on  and  time stamp fie lds  are  val i d ;  

b)  the  EUT has  the  correct parameter settings  for “ type  of e l ectron ic posi tion  fixing  device”  
and  “RAIM-flag” .   

8.3.2  Inval id  posi tion  

8.3.2 .1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  EUT responds  correctl y when  the  EPFS ou tputs  
an  i nval id  pos i ti on .   

8.3.2 .2  Method  of measurement 

Setup  the  standard  test  envi ronment and  use  the  configuration  as  defined  in  8 . 1 . 2  and  
transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2 .  Preven t the  EPFS receiver from  
generati ng  pos i ti on  fixes.  

8.3.2 .3  Required  resu l ts  

I f the  EUT is  configured  to  conti nue  transm ission ,  veri fy that the  EUT transm its  Message  21  
wi th  the  parameters  lati tude  and  long i tude  set to  “not avai l able”  and  that the  time stamp is  set  
to  “63” .  

8.3.3  Off-position  monitor 

8.3.3.1  Purpose  

The purpose  of th is  test i s  to  veri fy that  the  EUT responds  correctl y when  i t  i s  off pos i ti on .   

8.3.3.2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 2 .   

a)  Set the  EUT EPFS an tenna  at i ts  ass igned  posi ti on  and  wi th  off-posi ti on  behaviour set to  
main tain  curren t broadcast schedu le.  

b)  After veri fication  of the  off-posi tion  i nd icator i n  Message 21 ,  the  EUT EPFS antenna  shal l  
be  moved  to  off-pos i ti on .  

c)  Move  the  EUT EPFS  antenna  to  be  on  pos i ti on .  
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d )  I f implemented ,  configure  the  EUT wi th  off-posi ti on  behaviour set to  a  new reporting  
i n terval  and  the  EUT EPFS  antenna  shal l  be  moved  to  off-posi tion .  

e)  After veri fication  of the  off-posi tion  i nd icator i n  Message 21 ,  the  EUT EPFS antenna  shal l  
be  moved  to  on-posi tion .  

8.3.3.3  Required  resu l ts  

Veri fy that:  

a)  Message  21  has  the  off-pos i ti on  ind icator fie l d  set  to  “0” ;  

b)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “1 ”  wi th in  a  time  period  stated  by the  
manufacturer and  that  the  orig ina l  reporting  schedu le  has  not  changed ;  

c)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “0”  wi th in  a  time period  stated  by the  
manufacturer;  

d )  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “1 ”  wi th in  a  time  period  stated  by the  
manufacturer and  that the  ori g inal  reporti ng  schedu le  has  changed  to  the  new reporting  
i n terval ;  

e)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “0”  wi th in  a  time  period  stated  by the  
manufacturer and  the  reporting  i n terval  returns  to  the  ori g ina l  reporti ng  schedu le.  

8.4  Addi tional  Receive  addressed  messages  (types  2  and  3)  

8.4. 1  Purpose  

The purpose  of th is  test  i s  to  veri fy that the  EUT correctl y receives  and ,  i f so  configured ,  
processes  an  addressed  message.  

8.4.2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 2 .  Record  received  messages  and  
frame structure.   

a)  Appl y an  addressed  b inary message  (Message  6 ;  EUT as  desti nation)  to  the  VDL.   

b)  Appl y an  addressed  b inary message  (Message  6 ;  other s tation  as  destination)  to  the  VDL.   

8.4.3  Requ ired  resu l ts  

Veri fy that:  

a)  EUT receives  and  processes  the  message i n  accordance  wi th  the  manufacturer’s  
speci fication ;  

b)  EUT does  not process  the  received  message.  

8.5  In terrogation  response (Type 3)  

8.5. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  EUT correctl y receives  and  processes  an  
i n terrogation  correctl y.  

8.5.2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8 . 1 . 2 .  Record  received  messages  and  
frame structure.  Configure  at  l east one  vi rtual  AtoN .  

a)  Appl y an  i n terrogation  message  for Message  21  of the  real  AtoN  to  the  VDL;  

b)  Appl y an  i n terrogation  message for Message  21  of the  vi rtua l  AtoN  to  the  VDL;  
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c)  Appl y an  i n terrogation  message for Message 21  of an  MMSI  not used  by the  EUT to  the  
VDL;  

d )  Appl y an  in terrogation  message  addressed  to  the  real  AtoN  for a  message other than  
Message  21  to  the  VDL.   

8.5.3  Required  resu l ts  

Veri fy that the:  

a)  EUT receives  and  processes  the  message and  responds  wi th  a  Message 21  that con tains  
the  MMSI  and  posi ti on  of the  real  AtoN ;  

b)  EUT receives  and  processes  the  message and  responds  wi th  a  Message 21  that con tains  
the  MMSI  and  posi ti on  of the  real  AtoN ;  

c)  EUT receives  and  processes  the  message and  does  not respond ;  

d )  EUT receives  and  processes  the  message and  does  not respond .  

8.6  Repeat AIS-SART messages  

8.6. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  acti ve  AIS-SART messages  are  repeated  i f th is  
option  i s  implemented .  

8.6.2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8 . 1 . 2 .  Record  received  messages  and  
frame structure.  Configure  at  l east one  vi rtual  AtoN .  

a)  Appl y an  acti ve  AI S-SART message  burst i nclud ing  Message 1  and  1 4  to  the  VDL;  

b)  Appl y an  AIS-SART test message  to  the  VDL.  

8.6.3  Required  resu l ts  

Veri fy that the:  

a)  EUT receives  and  processes  the  message  and  repeats  Message 1 4  and  on l y one  of the  
Message  1  active  AIS-SART messages,  and  i ncrements  the  repeat i nd icator;  

b)  EUT does  not repeat the  AIS-SART test messages.  

8.7  Addi tional  functional i ty as  implemented  by the  manufacturer 

Tests  for add i ti onal  functional i ty as  implemented  by the  manufacturer.  

8.7. 1  Test for configuration  of the  receiver turn-on  times  (types  2  and  3)  

8.7. 1 . 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  operational  time period  for the  receivers  can  be  
configured  us ing  the  configuration  port  of the  EUT or the  appropriate  VDL message.   

8.7. 1 .2  Method  of measurement  

Set up  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  

Configure  the  receiver tu rn-on  times  of the  EUT wi th  the  fol l owing  parameters:  

•  MMSI  of the  AtoN  station ,  

•  receiver on  or in terval  operational  mode,  

•  start t ime  of fi rst  tu rn  on  period ,  
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•  duration  of receiver wake up  period ,  

•  time i n terval  between  receiver acti vation  periods.  

Using  the  implemented  methods  (one  or both)  en ter the  appropriate  data  wi th  the  parameter 
“receiver on  or in terval  operational  mode”.   

a)  Configure  the  receiver to  be  on  a l l  the  time (operational  mode  =  1 ) .  

b)  En ter the  appropriate  data  wi th  a  defi n i tion  of a  turn  on  i n terval .  

c)  Query the  ARW COP configuration  of the  receiver tu rn-on  times  via  the  configuration  port 
us ing  the  query sentence  or other means  provided  by the  manufacturer.  

d )  Query the  ARW COP configuration  of the  receiver turn-on  times  via  the  VDL and  define  a  
FATDMA s lot  for the  VDL replay.  

e)  Repeat s tep  b)  wi th  an  inval i d  time in terval  between  periods  parameter.  

f)  Repeat s tep  c)  to  val i date  that the  schedu le  has  not changed .  

NOTE  Standard  confi guration  sentences  via  confi guration  port:  the  rece iver tu rn -on  times  are  confi gured  us ing  
the  ARW COP  sen tence.  

Standard  confi gurati on  sen tences  via  VDL:  the  recei ver tu rn -on  times  are  confi gured  via  the  VDL us ing  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7. 1 .3  Requi red  resu l ts  

Veri fy that:  

a)  the  EUT receiver is  tu rned  on  a l l  the  t ime;  

b)  the  EUT receiver is  tu rned  on  during  the  defined  time  period  and  i n terval ;  

c)  the  EUT returns  on  a  query wi th  the  appropriate  message con ten t via  PI  us ing  the  ARW 
COP sen tence;  

d )  the  EUT returns  on  a  query via  the  VDL wi th  the  appropriate  VDL message  on  the  
assigned  s lot and  channel  us ing  the  appropriate  appl ication  i denti fi er and  b inary data;   

e)  the  EUT returns  a  NAK us ing  reason  code  1 1  wi th  the  NAK descriptive  text  “ inval id  
i n terval ” ,  and  the  COP shal l  be  ignored ;  

f)  the  EUT returns  on  a  query wi th  the  appropriate  message content from  the  previous  
configuration  via  PI  us ing  the  COP sen tence.  

8.5.2  Test for configure  proprietary AtoN  control  

8.5.2 . 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  payload  of th is  sen tence is  used  to  control  the  
AtoN .  The  payload  can  be  en tered  i n to  the  EUT using  the  configuration  port of the  EUT or the  
appropriate  VDL message.   

8.5.2 .2  Method  of measurement  

Set up  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  

a)  Configure  the  proprietary AtoN  control  function  of the  EUT wi th  the  fo l lowing  parameters:  

•  MMSI  of the  AtoN  Station ,  

•  payload  for proprietary AtoN  con trol .  

Using  the  implemented  methods  (one  or both)  en ter the  appropriate  proprietary AtoN  
con trol  data.    

b)  Query the  proprietary AtoN  control  data  via  configuration  port  us ing  the  query sen tence or 
other means  provided  by the  manufacturer.   



I EC 62320-2: 201 6  RLV © I EC  201 6  – 71  –  

c)  Query the  proprietary AtoN  control  data  via  the  VDL and  define  a  FATDMA s lot for the  
VDL replay.   

NOTE   S tandard  confi gu rati on  sentences  via  confi guration  port:  the  propri etary AtoN  control  d ata  i s  confi gured  
us ing  the  MCR sentence.  

Standard  confi gu rati on  sentences  via  VDL:  the  propri etary AtoN  control  d ata  i s  confi gured  via  the  VDL us i ng  
Message  25  or Message  6  wi th  the  appropriate  app l i cation  i den ti fi er/function  i denti fi er,  and  b i nary data.   

8.5.2 .3  Requi red  resu l ts  

Veri fy that:  

a)  the  EUT acts  upon  the  received  proprietary AtoN  con trol  data;  

b)  the  EUT returns  on  a  query wi th  the  appropriate  message con ten t via  the  PI  us ing  the  
MCR PI  sentence;   

c)  the  EUT returns  on  a  query via  the  VDL wi th  the  appropriate  VDL message  on  the  
assigned  s lot and  channel  us ing  the  appropriate  appl ication  i denti fier and  b inary data.   

8.5.3  Test for configuration  of payload  re-broadcast  

8.5.3. 1  Purpose  

The purpose  of th is  test  i s  to  ensure  that the  EUT can  be  commanded  to  rebroadcast the  
payload  or to  defi ne  a  new message  for au tonomous,  con tinuous  transm ission .  The  payload  
or new message type  can  be  en tered  in to  the  EUT using  the  configuration  port of the  EUT or 
the  appropriate  VDL message.   

I f standard  sentences  are  used ,  the  AAR configuration  wi th  message type/id  for a  speci fic  
MPR must precede the  MPR to  i den ti fy i t  as  au tonomous  continuous  transm ission .  I f i t  i s  a  
s i ng le  transm iss ion ,  th is  payload  wi l l  be  broadcast using  the  s l ots  reserved  by the  AAR wi th  
message  id /type  =  0 ,  otherwise  i t  wi l l  use  the  schedu le  defined  by the  AAR for th is  message  
i d /type.   

8.5.3.2  Method  of measurement  

Set up  the  standard  test envi ronment and  operate  the  EUT in  normal  mode.  Configure  the  
payload  re-broadcast function  of the  EUT wi th  the  fol lowing  parameters:  

•  message  type;   

•  message  i denti fier;  

•  tota l  number of sentences;  

•  sequence  number;  

•  payload  (encapsu lated  data,  as  defined  by I EC  61 1 62-1 ).  

Using  the  implemented  methods  (one  or both) :   

•  enter the  appropriate  AAR data  to  configure  broadcast rates  for AtoN  Stati on  messages  
for the  fol lowing  payload  re-broadcast.   

•  enter the  appropriate  payload  re-broadcast data.   

NOTE   S tandard  confi gu rati on  sen tences  via  confi guration  port:  the  payload  re-broadcast data  i s  confi gured  
us ing  the  MPR sentence.  

Standard  confi gu rati on  sentences  via  VDL:  the  payl oad  re-broadcast  d ata  i s  confi gured  via  the  VDL us ing  Message  
25  or Message  6  wi th  the  appropriate  appl i cation  i den ti fi er/function  i d enti fi er,  and  b i nary data.  

8.5.3.3  Requi red  resu l ts  

Veri fy that the  EUT re-broadcasts  the  appropriate  VDL message wi th  the  correct  data  content.  
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8.7.2  Test for configuration  of payload  transmission  

8.7.2 . 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  be  commanded  to  transm i t  a  payload  
us ing  the  s lots  reserved  by a  preced ing  CBR wi th  message  I D  =  0  and  message  I D  i ndex =  0.  
The  payload  can  be  entered  i n to  the  EUT us ing  the  configuration  port of the  EUT or the  
appropriate  VDL configu ration  message.   

8.7.2 .2  Method  of measurement  

Set up  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  

Configure  an  FATDMA transm ission  schedu le  for message  ID  =  0 ,  message  I D  i ndex =  0,  s l ot  
i n terval  =  750  s lots  on  channel  A and  B,  s lot d istance  between  channel  A and  B  =  375  s lot.  

a)  Appl y an  MEB wi th  Message ID  =  6 ,  Message I D  i ndex =  0,  broadcast behaviour =  1  and  a  
va l i d  desti nation  MMSI .  

b)  Appl y an  MEB wi th  Message I D  =  1 2 ,  Message ID  index =  0 ,  broadcast behaviour =  1  and  
a  val id  desti nation  MMSI .  

c)  Appl y an  MEB  wi th  Message  I D  =  8 ,  Message ID  i ndex =  0,  broadcast behaviour =  1 .  

d )  Appl y an  MEB  wi th  Message  I D  =  1 4,  Message  I D  i ndex =  0 ,  broadcast behaviour =  1 .  

8.7.2 .3  Requi red  resu l ts  

Veri fy that:  

a)  a  s i ng le  Message 6  i s  transm itted  in  the  next avai l able  s lot,  defined  by the  CBR sentence,  
wi th  correct  content  accord ing  to  the  MEB  i npu t;  

b)  a  s i ng le  Message 1 2  i s  transm itted  i n  the  next avai lable  s lot,  defi ned  by the  CBR 
sen tence,  wi th  correct content accord ing  to  the  MEB i npu t;  

c)  a  s ing le  Message 8  i s  transm itted  in  the  next avai l able  s lot,  defined  by the  CBR sentence,   
wi th  correct  content  accord ing  to  the  MEB  i npu t;  

d )  a  s i ng le  Message 1 4  i s  transm itted  i n  the  next avai lable  s lot,  defi ned  by the  CBR 
sen tence,  wi th  correct content accord ing  to  the  MEB i npu t.  

8.7.3  Test for forced  broadcast  

8.7.3.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  be  forced  to  broadcast a  speci fi ed  VDL 
message  via  the  PI  or the  VDL.   

8.7.3.2  Method  of measurement  

Setup  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  En ter the  forced  
broadcast data  to  the  EUT wi th  the  fol lowing  parameters:  

•  message  type;  

•  message  i denti fier;  

•  VDL channel  for message transm iss ion ;  

•  time and  s lot message transm iss ion ;  

•  number of consecu tive  s lots  for message  transm ission .  

Using  the  implemented  methods  (one  or both)  en ter the  appropriate  forced  broadcast data  to  
the  EUT.   
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NOTE  Standard  confi guration  sen tences  vi a  confi gu ration  port:  the  forced  broadcast data  i s  confi gu red  us ing  the  
AFB  sen tence.  

Standard  confi guration  sen tences  via  VDL:  the  forced  broadcast data  i s  confi gured  vi a  the  VDL us ing  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7.3.3  Requi red  resu l ts  

Veri fy that the  EUT transm its  the  requested  VDL  message  at  the  defined  time and  s lot.  

8.7.4  Test for version  information  

8.7.4.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  provide  vers ion  i n formation .   

8.7.4.2  Method  of measurement  

Setup  the  standard  test environment and  operate  the  EUT i n  normal  mode.  Enter the  query for 
vers ion  i n formation  to  the  EUT us ing  the  manufacturer's  implemented  methods .  

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  vers ion  i n formation  i s  queried  us ing  the  QVER 
sen tence  and  the  response  i s  provi ded  us i ng  VER.  

Standard  confi gu ration  sentences  via  VDL:  the  vers i on  i n formation  i s  queried  via  VDL  us ing  Message  25  or 
Message  6  wi th  the  appropriate  appl i cation  i d enti fi er/functi on  i den ti fi er,  and  b i nary data  

8.7.4.3  Requi red  resu l ts  

Veri fy that the  EUT provides  wi th  the  requested  vers ion  i n formation .  

8.7.5  Test for AFC  DCR – AtoN  function  ID  capabi l i ty  

8.7.5. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  provide  a  l i st  of supported  functional i ty.   

8.7.5.2  Method  of measurement  

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  in  8 . 1 . 2.  Enter the  query for the  function  
supported .  

NOTE  Standard  confi gu ration  sen tences  vi a  confi gu rati on  port:  the  l i s t  of supported  functi ons  i s  q ueried  us i ng  the  
QAFC “Q,DCR”  sentence  and  the  response  i s  provi ded  us ing  AFC DCR.  

Standard  confi guration  sen tences  via  VDL:  the  l i s t  of supported  functions  i s  queri ed  via  the  VDL us i ng  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7.5.3  Requi red  resu l ts  

Veri fy that the  EUT provides  the  l i st  of functions  that are  supported  by the  AtoN  station .  

8.7.6  Test for assign ing  an  encryption  key for VDL configuration  

8.7.6.1  Purpose  

The purpose  of th is  test  i s  to  ensure  that the  encryption  key for VDL configuration  can  be  
en tered  i n to  the  EUT us ing  the  configuration  port  or the  appropriate  VDL message.   

I n  order to  reset th is  key via  the  PI ,  the  user must know the  curren t encryption  key.  The  i n i tia l  
encryption  key,  when  sh ipped  from  the  manufacturer,  wi l l  be  a l l  zeros.  
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8.7.6.2  Method  of measurement  

Setup  standard  test  envi ronment and  operate  the  EUT i n  normal  mode.  

a)  Configure  the  encryption  key of the  EUT wi th  the  fol lowing  parameters :  

•  MMSI  of the  AtoN  Station ;  

•  curren t AES  encryption  key;  

•  new AES  encryption  key.  

Using  the  implemented  methods  (one  or both)  enter the  appropriate  data  wi th  the  correct 
MMSI  and  the  correct cu rren t AES  encryption  key.   

b)  En ter the  appropriate  data  wi th  the  correct MMSI  and  fa lse  current  AES  encryption  key.   

c)  Query the  AES  encryption  key via  configuration  port  us ing  the  query sentence or other 
means  provided  by the  manufacturer.    

a)  Configure  the  EUT wi th  the  i n i tia l  factory defau l t  encryption  key of a l l  zeros.  

Send  a  configuration  message encrypted  wi th  the  i n i ti a l  factory defau l t  AES encryption  
key;  

b)  Configure  the  EUT wi th  a  d i fferen t AES  encryption  key.  

Send  a  configuration  message  encrypted  wi th  the  new AES encryption  key;  

c)  Send  a  configuration  message  encrypted  wi th  a  d i fferent  AES  encryption  key;  

NOTE    Query via  the  VDL for the  encryption  key i s  not  a l l owed .  

NOTE   Via  confi guration  port:  en ter the  encryption  key vi a  the  confi gurati on  port  us i ng  the  AKE  PI  CEK sen tence  
or any other means  provided  by the  manufacturer.  The  sentence  used  on  the  confi gu rati on  port  a l l ows  for the  en ti re  
1 28  bi t  an  encrypti on  key of up  to  256  b i ts  to  be  en tered  us ing  mu l ti p l e  sen tences.  

Via  VDL:  en ter the  encryption  key via  the  VDL us ing  Message  25  or Message  6  wi th  the  appropri ate  appl i cati on  
i denti fi er and  b i nary data.  The  VDL message  on l y a l l ows  the  l east  s i gn i fi cant  56  b i ts  en ti re  key of u p  to  256  bi ts  to  
be  mod i fi ed .  

8.7.6.3  Requi red  resu l ts  

Veri fy that:  

a)  the  new encryption  key i s  accepted  by chang ing  the  transm iss ion  behaviour of the  EUT 
us ing  an  encrypted  VDL configuration  message;  

b)  the  new encryption  key i s  not accepted  by chang ing  the  transm iss ion  behaviour of the  
EUT us ing  an  encrypted  VDL configuration  message;  

c)  the  EUT returns  on  a  query wi th  the  appropriate  message content via  the  PI  us ing  the  AKE  
sen tence.  

a)  the  EUT does  not accept the  new configuration ;  

b)  the  EUT accepts  the  new configuration ;  

c)  the  EUT does  not accept the  new configuration .  

8.7.7  Test for VDL  configuration  using  chain ing  (Types  2  and  3)  

8.7.7. 1  Purpose and  setup  

The purpose  of these  tests  is  to  veri fy that,  i f chain ing  i s  implemented ,  the  AtoN  station  
supports  receiving  i n formation  from  a  base  station  via  i n termed iate  AtoN  stations  and  then  
transm i ts  the  response  back through  the  i n termed iate  AtoN  stations  to  the  base  station .  

Perform  the  fo l lowing  tests  wi th  Message 25  i f no  other message is  speci fied .  Al l  i nvolved  
AtoN  stations  are  of the  EUT type.  The  manufacturer has  to  suppl y a  sufficien t number of 
un i ts  to  perform  the  test.  
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I n  the  fol lowing  test the  base  s tation  is  s imu lated  by the  test environment.  The  I D  values  of 
the  test setup  d iagrams are  on l y examples.  The  RF  connections  are  set  up  i n  a  way that a l l  
stations  can  receive  each  other.  Al l  EUTs  shal l  be  configu red  to  have  thei r receivers  
permanentl y enabled .  

8.7.7.2  Basic  chain ing  test wi th  2  AtoN  stations  

8.7.7.2 .1  Purpose  

The purpose  of th is  test section  is  to  veri fy the  bas ic chain ing  functions  i n  a  s imple  
environment wi th  two  AtoN  stations.  

8.7.7.2 .2  Method  of measurement 

Set up  the  standard  test environment and  use  the  configuration  as  defined  i n  8 . 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2.  I n troduce a  Base  Station  that wi l l  
be  i ssu ing  the  configuration  VDL sentences  and  at least two  other AtoN  Stations  transm itti ng  
Message  21 ,  one  of wh ich  i s  the  EUT.  

Using  the  implemented  method(s)  establ ish  a  chain  by configuring  each  AtoN  Station  wi th  the  
MMSI  numbers  for the  paren t and  a l l  ch i l d  AtoN  Stations.  (for example  the  fi rst AtoN  in  the  
chain  wou ld  have  the  Base  Station  as  i ts  “parent”  and  a l l  other AtoN  stations  i n  the  chain  
wou ld  be  “ch i l d ”  AtoN  stations,  the  next AtoN  i n  the  chain  wou ld  have  that fi rst AtoN  Station  
as  the  paren t and  a l l  other AtoN  Stations  i n  the  chain  wou ld  be  “ch i l d ”  AtoN  Stations,  and  so  
on) .  

Query the  AtoN  stations  to  veri fy the  chain  has  been  correctl y establ ished .  

I n troduce,  via  the  Base  Station ,  a  Message 25  wi th  configuration  i n formation  addressed  to  the  
l ast  AtoN  Station  in  the  chain .  

Query the  l ast  AtoN  Station  to  veri fy configuration .  

NOTE  Standard  confi guration  sentences  via  confi guration  port:  us i ng  the  AID  sentence,  a  chain  i s  establ i shed  by  
defi n i ng  the  parent  and  a l l  known  ch i l d ren  wi th i n  each  AtoN  s tation  i n  the  l i nk.  

Standard  confi gu rati on  sentences  via  VDL:  a  chain  i s  estab l i shed  by defi n i ng  the  paren t and  a l l  known  ch i l d ren  
wi th i n  each  AtoN  station  i n  the  l i nk vi a  VDL us ing  Message  25  or Message  6  wi th  the  appropriate  
appl i cation /function  i den ti fi er and  bi nary data.  

The test scenario  shown  i n  F igure  20  shal l  be  set up.  
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Figure 20  – Test scenario  for basic chain ing  test  

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  us ing  the  AID  sentence;  

b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent =  ID1 ,  real  AtoN  =  ID2  and  no  
ch i l d  us ing  the  AID  sen tence;  

c)  Send  a  configuration  message  from  the  base  s tation  to  AtoN  1 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D1 ;  

d )  Query the  configuration  of AtoN  1  and  AtoN  2  us ing  PI  port sentences;  

e)  Send  a  query message  for the  appl ied  configu ration  from  the  base  station  to  AtoN  1 ,  
source  I D  =  base  and  MMSI  of AtoN  =  I D1 ;  

f)  Send  a  configuration  message  from  the  base  s tation  to  AtoN  2 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D2;  

g )  Query the  configuration  of AtoN  1  and  AtoN  2  us ing  PI  port sen tences;  

h )  Send  a  query message  for the  appl ied  configu ration  from  the  base  station  to  AtoN  2,  
source  I D  =  base  and  MMSI  of AtoN  =  I D2.  

8.7.7.2 .3  Requi red  resu l ts  

Veri fy:  

a)  the  chain  i s  establ ished ;  

b)  the  EUT functions  correctl y wi th in  the  chain  and  at the  end  of the  chain ,  for transferring ,  
receiving  and  i n i ti ati ng  messages.   

a)  by query for the  AID  sentence  that the  configuration  of AtoN  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  2  i s  correctl y stored ;  

c)  that  AtoN  1  does  not  retransm i t  the  configuration  message;  

d )  that the  configuration  of AtoN  2  i s  not affected  and  that AtoN  1  has  accepted  and  s tored  
the  new configuration ;  

e)  that  AtoN  1  does  not retransm i t  the  query message.  Veri fy that AtoN  1  responds  wi th  the  
requested  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  I D1 .  Veri fy that AtoN  2  does  not 
retransm i t the  query and  the  response message;  
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f)  that AtoN  1  retransm i ts  the  configuration  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  
ID2;  

g )  that the  configurati on  of AtoN  1  i s  not affected  and  that AtoN  2  has  accepted  and  s tored  
the  new configuration ;  

h )  that AtoN  1  retransm i ts  the  query message,  sou rce  I D  =  I D1  and  MMSI  of AtoN  =  ID2.  
Veri fy that AtoN  2  responds  wi th  the  requested  message,  source  I D  =  I D2  and  MMSI  of 
AtoN  =  I D2.  Veri fy that AtoN  1  retransm i ts  the  response message,  source  I D  =  I D1  and  
MMSI  of AtoN  =  I D2.  

8.7.7.3  Configuration  by a  parent AtoN  

8.7.7.3.1  Purpose  

The purpose  of th is  test section  is  to  veri fy that the  EUT can  be  configured  and  queried  by the  
parent AtoN .  I n  the  previous  test the  EUT receives  the  message from  the  base  station  i n  
add i ti on  to  the  message from  AtoN  1 .  So  i t  i s  not sure  that i t  has  responded  on  the  message  
from  the  paren t AtoN .  Therefore  the  test i s  repeated  wi th  s imu lated  messages  from  the  paren t  
AtoN ,  wi thou t any messages  from  the  base  s tation .  

8.7.7.3.2  Method  of measurement 

The EUT is  on l y connected  to  the  test envi ronment wh ich  s imu lates  the  paren t AtoN  (AtoN  1 ) .  
AtoN  station  2  i s  configured  from  the  previous  test.  

a)  Send  a  message from  the  test envi ronment to  the  EUT wh ich  s imu lates  a  configuration  
message  from  AtoN  1  to  AtoN  2,  source  ID  =  AtoN  2  and  MMSI  of AtoN  =  I D2.  

b)  Query the  configuration  of AtoN  2  us ing  PI  port  sentences.  

c)  Send  a  message from  the  test  envi ronment to  the  EUT wh ich  s imu lates  a  query message 
for the  appl i ed  configuration  from  AtoN  1  to  AtoN  2,  source  I D  =  AtoN  1  and  MMSI  of AtoN  
=  ID2.  

8.7.7.3.3  Requi red  resu l ts  

Veri fy that:  

a)  the  EUT has  received  the  s imu lated  message;  

b)  AtoN  2  has  accepted  and  stored  the  new configuration ;  

c)  AtoN  2  responds  wi th  the  requested  message,  sou rce  ID  =  ID2  and  MMSI  of AtoN  =  ID2.  

8.7.7.4  Chain ing  test  wi th  3  AtoN  stations  

8.7.7.4.1  Purpose  

The purpose  of th is  test  i s  to  veri fy the  chain ing  functions  in  a  more  complex environment 
cons isting  of a  l i near row of th ree  AtoN  stations.  

8.7.7.4.2  Method  of measurement 

The test scenario  shown  i n  F igure  21  shal l  be  set up.   
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Figure 21  – Test scenario  for l inear chain ing  test  

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  and  I D3  using  the  AID  sentence.  

b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent =  I D1 ,  real  AtoN  =  ID2  and  
ch i l d  I D  3  us ing  the  AID  sen tence.   

c)  Configure  AtoN  station  3  wi th  appropriate  MMSIs  for parent =  I D2,  rea l  AtoN  =  ID3  and  no  
ch i l d  us ing  the  AID  sen tence.   

d )  Send  a  configuration  message  from  the  base  s tation  to  AtoN  3 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D3.  

e)  Query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences  

f)  Send  a  query message  for the  appl ied  configuration  from  the  base  station  to  AtoN  3,  
source  I D  =  base  and  MMSI  of AtoN  =  I D3.  

8.7.7.4.3  Requi red  resu l ts  

Veri fy:  

a)  by query for the  AID  sentence  that the  configuration  of AtoN  station  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  station  2  i s  correctl y stored ;  

c)  by query for the  AID  sentence  that the  configuration  of AtoN  station  3  i s  correctl y stored ;  

d )  that AtoN  1  retransm i ts  the  configuration  message,  source  ID  =  ID1  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  2  retransm i ts  the  configuration  message,  source  ID  =  I D2  and  MMSI  
of AtoN  =  ID3;  

e)  that the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  
and  stored  the  new configuration ;  
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f)  that AtoN  1  retransm its  the  query message,  source  ID  =  I D1  and  MMSI  of AtoN  =  ID3.  
Veri fy that AtoN  2  retransm i ts  the  query message,  source  ID  =  I D2  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  ID  =  ID3  and  MMSI  
of AtoN  =  ID3.  Veri fy that AtoN  2  retransm i ts  the  response  message,  source  ID  =  I D2  and  
MMSI  of AtoN  =  I D3.  Veri fy that AtoN  1  retransmi ts  the  response message,  source  I D  =  
ID1  and  MMSI  of AtoN  =  ID3.  Veri fy the  content  of the  response  message transm itted  by 
AtoN  1 .  

8.7.7.5  Chain ing  test  wi th  3  AtoN  stations  in  other configuration  

8.7.7.5.1  Purpose  

The purpose  of th is  test  i s  to  veri fy the  chain ing  functions  in  a  more  complex environment 
cons isting  of a  forked  l ayou t of three  AtoN  stations.  

8.7.7.5.2  Method  of measurement 

The test scenario  shown  i n  F igure  22  shal l  be  set up.   

 

Figure 22  – Test scenario  for forked  chain ing  test   

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  and  I D3  using  the  AID  sentence.  

b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent =  ID1 ,  real  AtoN  =  ID2  and  no  
ch i l d  us ing  the  AID  sen tence.   

c)  Configure  AtoN  station  3  wi th  appropriate  MMSIs  for parent  =  ID1 ,  rea l  AtoN  =  ID3  and  no  
ch i l d  us ing  the  AID  sen tence.   

d )  Send  a  configuration  message from  the  base  s tation  to  AtoN  3,  Source  I D  =  base  and  
MMSI  of AtoN  =  I D3.  

e)  Query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences.  

f)  Send  a  query message  for the  appl i ed  configuration  from  the  base  station  to  AtoN  3,  
Source  I D  =  base  and  MMSI  of AtoN  =  I D3.  
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8.7.7.5.3  Requi red  resu l ts  

Veri fy:  

a)  by query for the  AID  sentence  that the  configuration  of AtoN  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  2  i s  correctl y stored ;  

c)  by query for the  AID  sentence  that the  configuration  of AtoN  3  i s  correctl y stored ;  

d )  that AtoN  1  retransm i ts  the  configuration  message,  source  ID  =  ID1  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  2  does  not retransm it the  configuration  message;  

e)  that the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  
and  stored  the  new configuration ;  

f)  that AtoN  1  retransm its  the  query message,  source  ID  =  I D1  and  MMSI  of AtoN  =  ID3.  
Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  I D  =  I D3  and  MMSI  of 
AtoN  =  I D3.  Veri fy that AtoN  2  does  not respond  to  the  query message.  Veri fy that AtoN  2  
does  not retransm it the  response message.  Veri fy that  AtoN  1  retransm i ts  the  response 
message,  source  I D  =  I D1  and  MMSI  of AtoN  =  ID3.  Veri fy the  con tent of the  response  
message  transm i tted  by AtoN  1 .  

8.7.7.6  Chain ing  test  wi th  Message  6  

8.7.7.6.1  Purpose  

The purpose  of th is  test  i s  to  veri fy the  bas ic chain ing  functions  wi th  Message 6  i nstead  of 
Message 25.  The  test l ayou t of 8 . 7. 7. 5  shal l  be  u sed .  I t  i s  assumed  that the  un i ts  are  a l ready 
configured  accord ing  to  the  layou t  of 8 . 7 . 7 . 5.  

8.7.7.6.2  Method  of measurement 

The measurement procedure  shal l  be  as  fol l ows:  

a)  send  a  configuration  message from  the  base  station  to  AtoN  3  via  the  chain ,  source  ID  =  
base,  destination  ID  =  ID1  and  MMSI  of AtoN  =  ID3;  

b)  query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences;  

c)  send  a  query message  for the  appl i ed  configuration  from  the  base  station  to  AtoN  3  via  
the  chain ,  source  I D  =  base,  desti nation  I D  =  I D1  and  MMSI  of AtoN  =  ID3.  

8.7.7.6.3  Requi red  resu l ts  

Veri fy that:  

a)  AtoN  1  retransm i ts  the  configuration  message,  source  I D  =  I D1 ,  destination  I D  =  0  and  
MMSI  of AtoN  =  I D3.  Veri fy that  AtoN  2  does  not  retransm i t the  configuration  message;  

b)  the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  and  
stored  the  new configuration ;  

c)  AtoN  1  retransm its  the  query message,  source  I D  =  ID1 ,  desti nation  ID  =  0  and  MMSI  of 
AtoN  =  I D3.  Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  ID  =  ID3,  
destination  ID  =  I D1  and  MMSI  of AtoN  =  ID3.  Veri fy that AtoN  2  does  not respond  on  the  
query message.  Veri fy that AtoN  2  does  not retransm i t the  response message.  Veri fy that 
AtoN  1  retransm i ts  the  response message,  source  I D  =  I D1 ,  destination  ID  =  base  and  
MMSI  of AtoN  =  I D3.  Veri fy the  content  of the  response  message  transm i tted  by AtoN  1 .  

8.8  Test for BI IT  

8.8. 1  Purpose  

The purpose  of th is  test i s  to  prove  the  correct  response by the  EUT to  i ts  BI IT.  
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8.8.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  operate  the  EUT i n  normal  mode.  

a)  D isconnect the  an tenna  from  the  EUT.  

b)  Appl y fau l t  to  the  Channel  1  receiver.  

c)  Appl y fau l t to  the  Channel  2  receiver.  

b)  Check the  documentation  for Tx mal function  

c)  Check the  documentation  for a  fau l t of the  channel  1  receiver (not  appl icable  for type  1 ) .  

d )  Check the  documentation  for a  fau l t of the  channel  2  receiver (not appl icable  for type  1 ) .  

e)  D isable  the  augmentation  system ,  i f fi tted .  

8.8.3  Requ ired  resu l ts  

Veri fy that:  

a)  EUT shal l  cease  transm issions,  an  ADS sen tence is  ou tpu t wi th  the  a larm  status  =  A,  i f 
implemented  an  ALR sen tence wi th  a larm  ID  =  002  shal l  be  ou tput;  

b)  RATDMA and  CSTDMA transm iss ions  shal l  cease  on  Channel  1 ;  

c)  RATDMA and  CSTDMA transm issions  shal l  cease  on  Channel  2 ;  

d )  the  EUT shal l  con tinue  to  operate.  

b)  EUT shal l  cease  transm ission ,  an  ADS sen tence  is  ou tpu t wi th  the  a larm  status  =  A,  i f 
implemented  an  ALR sen tence wi th  a larm  ID  =  001  shal l  be  ou tpu t;  

c)  EUT shal l  cease  transm ission  on  channel  1 ,  the  AtoN  heal th  b i t  sha l l  be  set to  1 ,  an  ADS 
sen tence i s  ou tput wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence wi th  a larm  
ID  =  003  shal l  be  ou tpu t;  

d )  EUT shal l  cease  transm ission  on  channel  2 ,  the  AtoN  heal th  b i t  shal l  be  set  to  1 ,  an  ADS 
sen tence i s  ou tput wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence wi th  a larm  
ID  =  004  shal l  be  ou tpu t;  

e)  EUT shal l  conti nue  transm ission ,  the  AtoN  heal th  b i t  shal l  be  set to  1 ,  an  ADS sentence  i s  
ou tpu t wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence  wi th  a larm  ID  =  038  
shal l  be  ou tput.  

8.9  Transmitter shutdown  procedure  

8.9. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that  the  transm itter has  an  au tomatic shu tdown .   

8.9.2  Method  of measurement 

Review the  manufacturer’s  declaration .  

8.9.3  Requ ired  resu l ts  

The manufactu rer shal l  provide  a  declaration  i n  the  documentation  that states  the  EUT wi l l  
function  as  requ ired .  

8. 1 0  Tests  for Power supply 

8.8. 1  Average  power consumption  

8. 1 0. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  power consumption  of the  AIS  AtoN  station  is  as  
stated  i n  the  manufacturer’s  documentation .  



 – 82  – I EC 62320-2: 201 6  RLV © I EC  201 6  

8. 1 0.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  operate  the  EUT i n  normal  mode.  Configure  
reporting  of Message 21  to  have  the  fol l owing  parameters:  

•  transm i t  power level :  1 2 , 5  W,  or the  manufacturer’s  declared  l evel ;  

•  channel  1  s lots:  51 2  and  51 3;  

•  channel  2  s lots:  61 2  and  61 3;  

•  reporting  i n terval :  3  m in .  

The  test sha l l  be  run  for 30  m in  wi th  1 0  fu l l  du ty cycles  to  measure  the  average  power 
consumption .  

Optional l y,  repeat the  test for RATDMA for the  same transm i t power and  reporti ng  i n terval .  

8. 1 0.3  Requ ired  resu l ts  

Veri fy that for 1 0  fu l l  du ty cycles,  the  average  power consumption  of the  EUT does  not exceed  
1 1 0  %  of the  va lue  stated  i n  the  manufacturer’s  documentation .  

8. 1 1  Environmental  tests  

Tests  shal l  be  carried  ou t i n  accordance wi th  I EC  60945,  Durability and resistance to  
environmental conditions ,  protected  or exposed ,  or as  defined  by manufacturer.  

8. 1 2  External  removable  media   

8. 1 2. 1  Purpose  

To ensure  the  number of external  connection  poin ts  are  m in im ized  and  protected .  

8. 1 2.2  Method  of measurement 

Review manufacturer’s  documentation .  

8. 1 2.3  Required  resu l ts  

Refer to  the  device  manufacturer’s  documentation  and  confi rm  by inspection  of the  
documented  evidence that the  number of connection  poin ts  for REDS (USB ports ,  d isc d ri ves,  
etc. )  are  those  requ i red  by the  manufacturer for operation ,  l i fetime maintenance  and  support.  
Confi rm  by observation  that a l l  other connection  poin ts  are  blocked  or d isabled  i n  accordance  
wi th  the  i n formation  provided  by the  manufacturer.  

8. 1 3  Other tests  

8. 1 3. 1  Qual i ty assurance  

The manufacturer shal l  declare  the  qual i ty assurance standard  to  wh ich  the  EUT is  
manufactured .  

8. 1 3.2  Addi tional  features  

The manufacturer shal l  declare  any add i tional  features  of the  EUT.  These  features  are  not 
tested  in  accordance wi th  th is  standard .  The  manufacturer’s  declaration  shal l  confi rm  that 
add i ti onal  features,  i nclud ing  pos i tion  accuracy augmentation ,  do  not adversel y affect  
Message  21  transm issions.  
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8. 1 3.3  Manual  

The manual  shal l  i nclude  i n formation  concern ing :  

•  external  connectors,  i f appl icable;  

•  correct  i nsta l l ation  of the  un i t  and  an tennae;  

•  configuration ;  

•  power consumption ;  

•  fi rmware  upgrades,  i f appl icable;  

•  configuration  i n terface,  i nclud ing  hardware  and  e lectrical  deta i l s .  

8. 1 3.4  Marking  and  identi fication  

Veri fy that marking  and  i den ti fication  compl ies  wi th  5. 5 .3 .  

8. 1 4 Optional  TAG  block encapsulation  

8. 1 4. 1  Appl ication  

This  test wi l l  veri fy that the  AIS  AtoN  can  respond  to  TAG  b locks  and  generate  TAG  b locks  
properl y as  defined  i n  Table  1 6 .  

I n  most tests  a  query for a  VER sentence and  a  VER response  is  used .  Th is  can  be  replaced  
by other sentences  wh ich  i n i tiate  a  response  by the  EUT.  

On l y tests  of functions  wh ich  are  implemented  have  to  be  performed.  

8. 1 4.2  TAG  block capabi l i ties  

8. 1 4.2. 1  Purpose  

This  test veri fi es  that the  EUT responds  to  a  request from  a  TBR sentence wi th  ou tput  
sen tences  provid ing  the  correct capabi l i ty i n formation .  

8. 1 4.2.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  TBR (TAG  block report request)  sen tence to  the  EUT wi th  the  correct u n ique  
i denti fier (U I )  of the  EUT and  the  request flag  set to  “S”  requesting  a l l  supported  TAG  
block functions.  

b)  Appl y a  query for TBS.  

8. 1 4.2.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  the  sen tences  CPD,  CPG,  CPS,  CPC and  CPN  wi th  ta lker and  l i stener 
function  fi el d  set to  “V”  (supported  bu t d isabled).  The  l i s tener function  of CPC,  CPG  and  
CPC can  be  set to  “U ”  (unsupported)  depend ing  on  the  implementation ;  

b)  there  is  one  TBS  outpu t wi th  the  source-iden ti fication  fie l d  set  to  nu l l  fi e l d .  

8. 1 4.3  Activation  of source-identi fication  for output  

8. 1 4.3. 1  Purpose  

This  test veri fi es  that the  EUT provides  the  correct TAG  blocks  conta in ing  the  source-
identi fication  wi th  the  ou tpu t sentences,  depend ing  on  the  configuration .  
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8. 1 4.3.2  Method  of measurement 

Set-up  the  s tandard  test envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 2 .  

a)  Appl y a  CPS  sentence (configure  parameter code  for the  source  identi fication  parameters)  
to  the  EUT,  wi th  the  ta lker source- iden ti fication  function  set to  ”N ”  (enabled  for NAK repl y 
on l y)  and  the  l i s tener source- iden ti fication  function  set to  “V”  (d isabled) .  Appl y a  TBR 
sen tence.  

b)  Appl y a  sen tence to  the  EUT wh ich  causes  a  NAK response.  The  manufacturer shal l  
provide  i n formation  on  how to  get a  NAK response.  

c)  Appl y a  CPS sentence to  the  EUT,  wi th  the  ta lker source-identi fication  function  set to  “A”  
(enabled)  and  the  l i stener source- identi fication  function  set to  “V”  (d isabled).  Appl y a  TBR 
sen tence.  

d )  Appl y a  query for a  VER sen tence.  

8. 1 4.3.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  EUT outputs  a  CPS sen tence  wi th  the  correct settings  and  the  sen tence  status  fl ag  set  
to  “R”  (report) ;  confi rm  that  the  ou tpu t does  not i ncl ude  TAG  b locks;  

b)  the  EUT outpu ts  a  NAK sentence wi th  a  preced ing  correct TAG  block,  i nclud ing  the  
Source- iden ti fication  parameter set to  the  own  un ique  i den ti fier (appl ied  by SID  sentence) ;  

c)  the  EUT outputs  a  CPS sen tence wi th  the  correct settings,  wi th  a  TAG  block where  source  
i denti fication  =  own  U I ;  confi rm  that a l l  sentences  are  ou tpu t wi th  TAG  b locks  contain ing  a  
source  i denti fication ;  

d )  a  VER sen tence is  ou tput wi th  a  TAG  b lock where  source  i denti fication  =  own  U I .  

8. 1 4.4  Activation  of Destination-identi fication  

8. 1 4.4. 1  Purpose  

This  test veri fies  that the  EUT provides  the  correct destination  i denti fication  wi th  the  output  
sen tences  and  performs  the  correct fi l teri ng  of i npu t sen tences  wi th  TAG  b locks  conta in ing  a  
destination  i den ti fication  parameter.  

8. 1 4.4.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPD  sen tence  (configure  parameter code  for the  desti nation  i denti fication  
parameters)  wi thou t TAG  b lock to  the  EUT,  wi th  the  ta lker destination  i denti fication  
function  set to  ”A”  (enabled)  and  the  l i stener destination  i den ti fication  function  set to  “V”  
(d isabled) .  Appl y a  TBR sen tence.  

b)  Appl y a  query for VER,  wi thou t a  TAG  b lock.  

c)  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source  i den ti fication  and  the  correct  
destination  i den ti fication  (U I  of EUT).  

d )  Appl y a  query for VER,  wi th  a  TAG  b lock conta in ing  a  source  i den ti fication  and  a  
destination  i den ti fication  d i fferent to  the  U I  of EUT.  

e)  Appl y a  CPD  sen tence to  the  EUT,  wi th  the  ta lker desti nation  i den ti fication  function  set  
to  ”A”  (enabled)  and  the  l i stener destination  i denti fication  function  set to  “A”  (enabled) .  
Appl y a  TBR sen tence  wi th  the  correct  source  and  desti nation  identi fication .  

f)  Appl y a  query for VER,  wi thou t a  TAG  b locks.  

g )  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source  i den ti fication  and  the  correct  
destination  i den ti fication  (U I  of EUT).  

h )  Appl y a  query for VER,  wi th  a  TAG  b lock conta in ing  a  source  i den ti fication  and  a  
destination  i den ti fication  d i fferent to  the  U I  of EUT.  



I EC 62320-2: 201 6  RLV © I EC  201 6  – 85  –  

8. 1 4.4.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  a  CPD sen tence wi th  the  correct settings.  Confi rm  that the  ou tpu t 
sen tence is  preceded  by a  TAG  b lock wi th  source-iden ti fication  =  own  U I  and  no  
destination- identi fication .  Confi rm  that a l l  ou tput sen tences  wh ich  are  not  a  response on  
an  input  sen tence do  not i nclude  a  destination- identi fication  i n  the  TAG  b lock.  

b)  a  VER sentence is  ou tpu t wi th  a  TAG  b lock where  source- iden ti fication  =  own  U I  and  no  
destination- identi fication ;  

c)  a  VER sen tence i s  ou tpu t wi th  a  TAG  b lock where  source- iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source-identi fication  of the  query TAG  block;  

d )  a  VER sen tence i s  ou tpu t wi th  a  TAG  b lock where  source- iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source-identi fication  of the  query TAG  block;  

e)  the  EUT outputs  a  CPD sentence wi th  the  correct settings.  Confi rm  that the  ou tpu t 
sen tence is  preceded  by a  TAG  b lock where  source-iden ti fication  =  own  U I  and  
destination- identi fication  =  source- identi fication  of the  TAG  block of the  i nput TBR 
sen tence;  

f)  there  is  no  VER response;  

g )  a  VER sen tence i s  ou tpu t wi th  a  TAG  b lock where  source- iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source- identi fication  of the  query TAG  b lock;  

h )  there  is  no  VER response.  

8. 1 4.5  Activation  of Source-identi fication  for input  

8. 1 4.5. 1  Purpose  

8. 1 4.5. 1 . 1  General  

This  test veri fies  the  correct s torage  of source-identi fication  parameters  and  the  correct i npu t  
fi l teri ng  by source-iden ti fi cation  parameters  i n  i npu t TAG  b locks.  

8. 1 4.5. 1 . 2  Method  of measurement 

Set-up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  Activate  
destination- identi fication  for ou tpu t as  i n  8. 1 4. 4. 2  a).  

a)  Appl y a  TBS  sentence  to  the  EUT con tain ing  a  val i d  source- identi fication  S1 ,  the  action  
fie l d  set  to  1  =  add  the  provided  sou rce-iden ti fication  value.  Query for TBS.  

b)  Appl y a  query for VER,  wi th  a  TAG  block conta in ing  a  source-identi fication  d i fferent  to  the  
stored  source- iden ti fication  S1 .  

c)  Appl y a  CPS sentence  to  the  EUT,  wi th  the  ta lker source- identi fication  function  set to  “A”  
(enabled)  and  the  l i s tener source- identi fication  function  set to  “A”  (enabled).  Appl y a  TBR 
sen tence wi th  a  source- iden ti fication  S1 .  

d )  Appl y a  query for VER,  wi th  a  TAG  b lock not  contain ing  a  source-identi fication  parameter.  

e)  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source-iden ti fication  equal  to  the  
stored  source- iden ti fication  S1 .  

f)  Appl y a  query for VER,  wi th  a  TAG  block conta in ing  a  source-identi fication  d i fferent  to  the  
stored  source- iden ti fication  S1 .  

g )  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source-identi fication  
“DEFAULTSOURCE”.  

8. 1 4.5.2  Requ ired  resu l ts  

Confi rm  that:  
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a)  the  EUT ou tpu ts  a  TBS  sen tence  wi th  the  correct source- iden ti fication  S1 .  Confi rm  that  
there  is  no  TBS  ou tpu t sen tence  for the  source-iden ti fication  of “DEFAULTSOURCE”;  

b)  there  is  a  VER response;  

c)  the  EUT ou tpu ts  a  CPS sen tence wi th  the  correct acti vation  settings  ta lker =  A and  l i stener 
=  A;  

d )  there  is  no  VER response;  

e)  there  is  a  VER response  wi th  a  destination- identi fication  wh ich  is  i den tical  to  the  source-
identi fication  of the  query sentence;  

f)  there  is  no  VER response;  

g )  there  is  a  VER response  wi thout destination- identi fication .  

8. 1 4.6  Use  of multiple  source-identi fications  for i nput  

8. 1 4.6. 1  Purpose  

This  test veri fies  the  correct s torage  of mu l tip le  source-iden ti fications  and  the  correct i nput 
fi l teri ng  by source-iden ti fi cation  parameters  i n  i npu t TAG  b locks.  

8. 1 4.6.2  Method  of measurement 

Set-up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  Activate  
destination- identi fication  for ou tput as  i n  8. 1 4. 4. 2  a).  

a)  Appl y TBS  sentences  to  the  EUT contain ing  va l i d  source- iden ti fication  S2,  S3,  . . . ,  Sn  
accord ing  to  the  maximum  number of source- iden ti fications  provided  by the  manufacturer.  
The  CPS of setting  of S1  from  the  previous  test i s  sti l l  va l i d .  Query for TBS  us ing  a  val id  
source-iden ti fication  i n  the  TAG  b lock.  

b)  Appl y query sentences  for VER,  one  query for each  appl ied  source-iden ti fication  wi th  a  
TAG  b lock contain ing  the  appropriate  source- iden ti fication .  

c)  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source-iden ti fication  wh ich  is  not 
part of the  stored  source-identi fications.  

d )  Appl y one  more  TBS  sen tence wh ich  wou ld  exceed  the  maximum  number of source-
identi fications  wh ich  can  be  stored  by the  EUT.  Query for TBS.  

e)  Appl y a  TBS  sen tence to  the  EUT con tain ing  the  source-iden ti fication  S2  as  appl ied  i n  test 
a)  wi th  the  action  fi el d  set to  2  (remove  the  provided  source- identi fication) .  Query for TBS.  

f)  Appl y a  TBS  sentence to  the  EUT contain ing  no  source- iden ti fication  value,  wi th  the  
Action  fi e l d  set  to  3  (remove  al l  source-identi fications) .  Query for TBS.  

g )  Appl y a  query sen tence  for VER,  wi th  a  TAG  b lock conta in ing  the  source-identi fication  
value  “DEFAULTSOURCE”.  

8. 1 4.6.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  EUT outputs  a  TBS  sen tence wi th  the  correct source- iden ti fications  S1 ,  S2 ,  S3,… ,  Sn  
for each  appl ied  TBS  sen tence.  Confi rm  that at l east 5  Source- iden ti fi cations  can  be  
stored .  Confi rm  that there  is  no  TBS ou tpu t sentence for the  source- iden ti fication  of 
“DEFAULTSOURCE”;  

b)  there  i s  a  VER response for each  query,  wi th  desti nation- identi fication  =  source-
identi fication  of the  query TAG  b lock;  

c)  there  is  no  VER response;  

d )  there  i s  a  NAK response  on  the  TBS  sen tence  ind icati ng  that the  source-identi fication  
cannot be  stored .  Confi rm  that there  is  a  TBS sentence for source- identi fi cation  S1  and  for 
each  source-identi fication  s tored  under step  a) ;  
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e)  the  EUT ou tpu ts  a  TBS  sen tence  wi th  the  correct source- iden ti fication  S1 ,S3,  … ,  Sn  for 
each  stored  source-iden ti fication .  Confi rm  that there  is  no  TBS  ou tpu t sen tence for the  
source- iden ti fication  S2  wh ich  has  been  removed ;  

f)  there  is  one  TBS  ou tpu t wi th  the  source-iden ti fication  fie l d  set  to  nu l l  fi e l d ;   

g )  there  i s  a  VER response.  Th is  i nd icates  that the  defau l t source-identi fication  
“DEFAULTSOURCE”  has  not  been  deleted .  

8. 1 4.7  Test of g rouping  by TAG  blocks  for output  

8. 1 4.7. 1  Purpose  

This  test veri fies  the  grouping  of sen tences  us ing  TAG  block groupi ng  parameter “g : ”  for 
ou tpu t sentences.  

8. 1 4.7.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPS and  a  CPD sentence to  d isable  Source- iden ti fication  and  desti nation-
i denti fication  ( ta lker and  l i stener function  set to  “V”) .  Appl y a  TBR sen tence wi th  the  
request fl ag  set  to  “S”  requesting  a l l  supported  TAG  block functions.  

b)  I nput  an  SPO  sen tence to  activate  VSI  sentences  for VDM.  

c)  Appl y a  CPG  sentence to  acti vate  the  ta lker g rouping  function  ( talker function  set to  “A”  
and  l i s tener function  set to  “V”).  Set the  reset  event  to  “0”  =  use  the  group-code  l im i t.  Set  
the  i n i ti a l  g roup-code and  the  group-code  increment to  1  (defau l t) .  The  group-code  l im i t  i s  
set  to  a  smal l  i n teger value  (e. g . 1 0).  Appl y a  TBR sentence.  

The  fol l owing  tests  are  performed  on l y i f the  optional  functions  are  implemented .  

d )  Appl y a  CPG  sen tence wi th  ta lker function  set  to  “A”  and  l i stener function  set  to  “V” .  Set 
the  reset even t to  “0”  =  use  the  group-code l im i t.  Set the  i n i ti a l  g roup-code  to  1 00  and  the  
group-code i ncrement to  1 0 .  The  group-code  l im i t i s  set to  250.  Appl y a  TBR sen tence.  

e)  Appl y an  SPO  sen tence to  acti vate  VSI  sen tences  for VDM  and  VDO.  Appl y a  CPD  and  
CPS  sen tence  to  acti vate  destination- i den ti fication  and  source- iden ti fication  for ta lker.  
Appl y a  CPG  sentence to  acti vate  the  ta lker g rouping  function  ( talker function  set to  “A”  
and  l i stener function  set to  “V”) .  Set the  reset even t to  “3”  =  every m inute.  Set the  i n i tia l  
g roup-code to  200  and  the  group-code  i ncrement to  −5.  The  event offset value  i s  set to  
−1 0.  Apply a  TBR sentence.  

8. 1 4.7.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  the  sen tences  CPD,  CPG,  CPS,  CPN  and  CPC wi th  ta lker and  l i stener 
function  fie l d  set to  “V”  (supported  bu t d isabled) .   The  l i stener function  of CPC,  CPG  and  
CPC can  be  set to  “U ”  (unsupported)  depend ing  on  the  implementation ;  

b)  the  EUT ou tpu ts  VSI  sentences  together wi th  a l l  VDM  sentences.  Confi rm  that  no  TAG  
b locks  are  added ;  

c)  the  response on  TBR includes  a  CPG  sen tence wi th  the  i npu t parameters.  Confi rm  that 
s i ng le  l i ne  sentences  (e. g .  VDO)  are  ou tput wi thout TAG  b locks.  Confi rm  that a l l  VSI /VDM  
combinations  and  a l l  mu l ti -part VDM  and  VDO sentences  are  grouped  using  TAG  b locks.  
Confi rm  that the  x parameter i n  the  g :  stri ng  starts  wi th  1  and  is  i ncremented  by 1  for each  
sen tence i n  a  group.  Confi rm  that  the  y parameter i s  i den tical  for each  sen tence i n  a  
group and  i nd icates  the  tota l  number of sen tences  of th is  g roup.  Confi rm  that the  code  
parameter is  i den tical  for each  sen tence i n  a  group and  i s  i ncremented  by the  defined  
group-code increment parameter (=  1 )  for each  group.  Confi rm  that the  code  parameter is  
reset to  the  defined  I n i tia l  g roup  code  (=  1 )  when  i t  wou ld  exceed  the  defined  group-code  
l im i t (e . g .  =  1 0) ;  
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d )  the  TBR response i ncludes  a  CPG  sentence wi th  the  i npu t parameters.  Confi rm  that a l l  
VSI /VDM  combinations  and  mu l ti -part VDM  and  VDO messages  are  g rouped  using  TAG  
b locks  wi th  the  correct parameters.  Confi rm  that the  x parameter i n  the  g :  s tring  s tarts  
wi th  1  and  is  i ncremented  by 1  for each  sen tence  in  a  group.  Confi rm  that the  y parameter 
is  i dentical  for each  sentence in  a  g roup and  i nd icates  the  tota l  number of sentences  of 
th is  group.  Confi rm  that the  code  parameter is  i dentica l  for each  sen tence i n  a  group and  
is  i ncremented  by the  defined  group-code i ncrement parameter (=  1 0)  for each  group.  
Confi rm  that the  code  parameter i s  reset to  the  defined  I n i ti al  g roup  code  (=  1 00)  when  i t  
wou ld  exceed  the  defined  group-code  l im i t  (=  250);  

e)  the  TBR response i ncludes  a  CPG  sentence wi th  the  i npu t parameters.  Confi rm  that a l l  
VSI /VDM  and  VSI /VDO combinations  and  mu l ti -part VDM  and  VDO messages  are  grouped  
us ing  TAG  b locks  wi th  the  correct parameters .  Confi rm  that the  grouping  parameter is  
a lways  the  fi rst parameter i n  a  TAG  block.  Confi rm  that the  x  parameter i n  the  g :  s tring  
starts  wi th  1  and  is  i ncremented  by 1  for each  sen tence i n  a  group.  Confi rm  that the  y 
parameter i s  i den tical  for each  sen tence i n  a  group and  ind icates  the  tota l  number of 
sen tences  of th is  group.  Confi rm  that the  code  parameter i s  i den tica l  for each  sentence i n  
a  group and  is  decremented  by the  defined  g roup-code increment parameter (=  −5)  for 
each  group.  Confi rm  that the  code  parameter is  reset to  the  defined  I n i ti a l  g roup  code  
(=  200)  1 0  s  (Event offset parameter)  before  the  beg inn ing  of each  minute.  

8. 1 4.8  Test of UN IX time output 

8. 1 4.8. 1  Purpose  

This  test veri fi es  the  ou tput  of the  TAG  b lock parameter "c"  wi th  the  UN IX time value.  

8. 1 4.8.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPC sentence  (configure  parameter-code for UN IX time parameter)  wi th  the  ta lker 
UN IX time function  set to  "A"  (enabled)  and  the  l i stener UN IX time  function  set to  “V”  
(d isabled) .  The  time precis ion /format parameter shal l  be  set to  1  =  i n teger seconds.  Apply 
a  TBR sentence.  Acti vate  grouping  as  defined  i n  8 . 1 4 . 7. 2  c) .  

b)  Appl y a  CPC sentence wi th  the  ta lker UN IX time function  set to  "A"  (enabled)  and  the  time  
precis ion/format parameter set to  2  =  i n teger m i l l i seconds.   

8. 1 4.8.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  response of the  EUT i ncludes  the  CPC sen tences  wi th  the  parameters  set accord ing  to  
the  CPC input and  the  Sen tence status  flag  set to  “R” .  Confi rm  that each  ungrouped  
ou tpu t TAG  b lock con tains  the  c:  parameter wi th  the  correct UN IX time  i n  seconds.  
Confi rm  that i n  each  TAG  block group  at l east one  TAG  block con ta ins  the  c:  parameter 
wi th  the  correct  UN IX time i n  seconds;  

b)  a  NAK is  ou tpu t on  the  PI  as  a  response  to  the  CPC i nd icating  that the  EUT does  not 
support m i l l i second  resolu tion  for the  UN IX time.  I f no  NAK is  ou tpu t then  confi rm  that  
each  ungrouped  ou tput  TAG  b lock con ta ins  the  c:  parameter wi th  the  UN IX time i n  
m i l l i seconds.  Confi rm  that i n  each  TAG  block group at l east one  TAG  b lock contains  the  c:  
parameter wi th  the  UN IX time i n  m i l l i seconds.  Requ i red  accuracy shal l  be  ±1  s .  

8. 1 4.9  Test of l ine-count  ou tput 

8. 1 4.9. 1  Purpose  

This  test veri fi es  the  ou tput  of the  TAG  b lock parameter “n ”  wi th  the  correct l i ne  number.  

8. 1 4.9.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  
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a)  Enable  the  ta lker grouping  function  and  d isable  the  source-iden ti fication  and  destination–
identi fication .  I npu t an  SPO sen tence to  inacti vate  VSI  sen tences  for VDO.  Appl y a  CPN  
sen tence (configure  parameter-code for the  l i ne-count parameter)  wi th  the  ta lker l i ne-
count function  set to  "A"  (enabled)  and  the  l i stener l i ne-count function  set to  “V”  
(d isabled) .  The  other parameters  shal l  be  set to :  reset event =  0  (use  the  l i ne-count l im i t) ,  
i n i tia l  l i ne-coun t =  1 ,  coun t increment =  1 ,  l i ne-count l im i t =  20,  even t offset =  nu l l  fie l d .  
Appl y a  TBR sen tence.  

The  fol l owing  tests  are  performed  on l y i f the  optional  functions  are  implemented .  

b)  Appl y a  CPN  sentence  wi th  the  fol lowing  parameters:  ta lker l i ne-count function  enabled ,  
reset even t =  0  (use  the  l i ne-coun t l im i t) ,  i n i tia l  l i ne-count =  3  000,  count I ncrement =  
−1 00,  l i ne-coun t l im i t =  1  000,  even t offset =  nu l l  fi e ld .  

c)  Appl y a  CPN  sen tence wi th  the  fol l owing  parameters:  ta lker L i ne-coun t function  enabled  
reset event =  2  (hourl y) ,  i n i tia l  l i ne-count =  1 00,  coun t I ncrement =  1 0 ,  l i ne-count l im i t =  
nu l l  fi e ld ,  even t offset =  30.  

8. 1 4.9.3  Requ ired  resu l ts  

Confi rm  that:  

a)  the  response of the  EUT i ncludes  the  CPN  sentence wi th  the  parameters  set accord ing  to  
the  CPN  i npu t and  the  sen tence s tatus  fl ag  i s  set to  “R” .  Confi rm  that each  sen tence i s  
preceded  by a  TAG  b lock.  Confi rm  that each  TAG  block i nclud ing  each  TAG  b lock of a  
group conta ins  an  “n ”  -parameter.  Confi rm  that the  l i ne-count i s  i ncremented  for each  
occurrence by one.  Confi rm  that the  l ine-count i s  reset to  1  when  i t  wou ld  exceed  the  l i ne-
count l im i t;  

b)  each  sentence  i s  preceded  by a  TAG  b lock conta in ing  an  “n ”  parameter.  Confi rm  that the  
l ine-coun t starts  wi th  3  000.  Confi rm  that the  l i ne-count i s  decremented  for each  
occurrence by 1 00.  Confi rm  that the  l i ne-count i s  reset to  3  000  when  i t  wou ld  be  l ess  than  
the  l i ne-count  l im i t  of 1  000;  

c)  each  sentence  i s  preceded  by a  TAG  b lock contain ing  an  “n ”  parameter.  Confi rm  that the  
l ine-coun t starts  wi th  1 00.   Confi rm  that the  l ine-count i s  i ncremented  for each  occurrence  
by 1 0 .  Confi rm  that the  l i ne-coun t i s  reset to  1 00  th i rty seconds  after the  beg inn ing  of 
each  hour.  
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Annex A  
(informative)  

 
Proposed  addi tional  IEC 61 1 62  AIS  AtoN  Station  sentences  

A.1  Standard  IEC 61 1 62  sentences  

The standard  configuration  sen tences  shou ld  be  as  defined  in  the  I EC  61 1 62  series.  The  
e lectrical  characteristics  shou ld  be  as  speci fied  by the  manufacturer.   

Subclause  5 . 3 . 1 . 1  provides  an  overview of the  sentences  that shou ld  be  used  for data  
exchange and  for configuration  of AI S  AtoN  appl ications.  I t  i ncludes  existi ng  sen tences  from  
IEC 61 1 62-1  wi th  add i ti onal  AtoN  sen tences  as  provided  i n  th is  annex.  

Th is  annex defines  the  format of i npu t/outpu t sen tences  speci fica l l y defined  for AIS  AtoN  
Stations  i n  accordance  wi th  the  data  structures  of I EC  61 1 62.   

A.2  AAR – Configure broadcast rates  for AtoN  Station  message command  

A.2. 1  Description  

This  sentence  ass igns  the  schedu le  of s l ots  that  wi l l  be  used  to  broadcast Message  21  and  
other a l lowed  AIS  AtoN  Station  messages.  I t  provides  the  start s l ot and  i n terval  between  the  
s lots  used  for consecutive  transm issions  for the  message.  The  AIS  AtoN  Station  shou ld  apply 
the  i n formation  provided  by th is  sen tence  to  au tonomousl y and  con ti nuously transm it the  VDL 
messages  un ti l  revised  by a  new AAR sen tence.   

The  AIS  AtoN  Station ,  upon  receipt of an  AAR Query for th is  i n formation ,  wi l l  generate  
sen tences  for configured  messages  provid ing  the  curren t broadcast schedu le.  New AAR 
ass ignments  wi l l  overri de  existi ng  AAR ass ignmen ts.  

A.2.2  Configuration  via  the  configuration  port using  the  AAR sentence  

$--AAR,xxxxxxxxx,xx,xx,xx,xx,xxxx,x.x,x,xx,xx,xxxx,x.x,a*hh<CR><LF>  
                    │          │    │   │    │      │      │   │   │   │       │     │   └─── Sentence  Status  F lag  
                    │          │    │   │    │      │      │   │   │   │       │     │     (see  Note  7)  
                    │          │    │   │    │      │      │   │   │   │       │    └─────Slot  i n terval  Channel  2  
                    │          │    │   │    │      │      │   │   │   │       │      (see  Note  6)  
                    │          │    │   │    │      │      │   │   │   │      └──────Start s l ot  Channel  2  
                    │          │    │   │    │      │      │   │   │   │         (see  Note  5)  
                    │          │    │   │    │      │      │   │   │   └─────── UTC m inu te  for Channel  2   
                    │          │    │   │    │      │      │   │   └─────── UTC hour for Channel  2   
                    │          │    │   │    │      │      │   └────── FATDMA or RATDMA/CSTDMA setup  
                    │          │    │   │    │      │      │           (see  Note  4)  
                    │          │    │   │    │      │      └─────── S lot i n terval  Channel  1  (see  Note  6)  
                    │          │    │   │    │      └───────── Start  s l ot Channel  1  (see  Note  5)  
                    │          │    │   │    └─────────── UTC m inute  for Channel  1   
                    │          │    │   └──────────── UTC hour for Channel  1   

                    │          │    └───────────── Message  I D  I ndex  (see  Notes  3 ,  8)  

                    │          └───────────── Message  I D  (see  Notes  2 ,  8)  
                    └──────────────── MMSI  (see  Notes  1 ,  8)  

 

NOTE  1  The  MMSI  i s  defi ned  i n  the  AID  sentence.  Th i s  fi e l d  con tai ns  the  l i nkage  between  the  MMSI  d efi n i ti on  
(AID),  Message  21  confi guration  (ACF,  and  ACE)  and  schedu l i ng  (AAR)  of Message  21  transm issions.  

NOTE  2  Message  I D  i s  the  message  i denti fi cati on  of the  message  being  schedu led .  When  Message  I D  i s  0  th i s  
i nd icates  that  the  s l ots  be ing  defi ned  wi l l  be  used  for cha in i ng  messages.  These  s l ots  are  not  reserved  on  
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the  VDL via  a  Message  20  un ti l  the  competent  au thori ty requ i res  thei r use  and  wi l l  reserve  the  s l ots  at  that  
t ime  for the  proper d u ration .  These  s l ots  can  be  used  for chai n ing  or for MPR s i ng l e  transm ission .  

NOTE  3  Message  I D  I ndex i s  used  when  there  are  mu l ti pl e  vers i ons  of a  Message  I D.  Th i s  i n dex val ue  shou ld  s tart  
at  1 .  

NOTE  4  Used  to  sel ect  whether the  AAR i s  confi gu ri ng  an  FATDMA schedu le  or RATDMA/CSTDMA schedu l e  (0  
i nd icates  FATDMA,  1  i nd icates  RATDMA and  2  i nd icates  CSTDMA)  

NOTE  5  For a l l  messages  wh ich  need  to  be  transm i tted  i n  FATDMA mode,  s tarti ng  s l ot  rang i ng  from  −1  to  2249  
shou ld  be  used .  A val ue  of –1  d i scon ti nues  broadcasts  of the  message  when  the  AAR sen tence  i s  sen t  to  
the  AtoN  Station ,  and  i n d icates  that  no  message  has  been  broadcast i f the  AAR sen tence  i s  received  from  
the  AtoN  Stati on .  A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  start  s l ot  setti ng  when  sen t to  the  AtoN  
Station ,  and  i nd icates  that  the  start  s l ot  has  not  been  set,  i . e.  i s  unavai l able,  when  the  AAR sen tence  i s  
recei ved  from  the  AtoN  Station .  For an  RATDMA/CSTDMA transm ission  schedu l e,  th i s  fi e l d  wi l l  be  Nu l l .  

NOTE  6  For a l l  messages  wh ich  need  to  be  transm i tted ,  i n  FATDMA mode  s l ot  I n terval  rang ing  from  0  to  
(24*60*2250; once  per day)  and  i n  RATDMA/CSTDMA mode,  t ime  i n terval  ranges  from  0  to  (24*60*60)  s .  A 
nu l l  fi e l d  i nd icates  no  change  to  the  cu rren t s l ot  i n terva l  setti ng  when  sent  to  the  AtoN  Station ,  and  
i nd icates  that  the  s l ot  i n terval  has  not  been  set,  i . e.  i s  unavai l abl e,  when  the  AAR sen tence  i s  rece ived  
from  the  AtoN  Station .   

NOTE  7  Th i s  fi e l d  i s  used  to  i nd icate  a  sen tence  that  i s  a  s tatus  report  of cu rrent  setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sen tence  i s  a  query response  

“C”  =  sen tence  i s  a  confi gurati on  command  to  change  setti ngs.   

NOTE  8  The  MMSI /Message  I D/Message  I D  i ndex are  used  to  reference  a  table  of messages  l oaded  us ing  MPR,  
ACF/ACE;  th i s  sen tence  defi nes  the  broadcast schedu le  for each  message.  Each  message  i n  th i s  tab le  i s  
referenced  by the  combination  of MMSI ,  Message  I D,  and  Message  I D  i n dex.  

 

A.2.3  Query via  the  configuration  port for AAR 

To query th is  sentence,  use  the  s tandard  I EC  61 1 62-1  query structure.  The  query response  
wi l l  conti nue  un ti l  a l l  message  I Ds/payload  i den ti fication  /and  schedu les  have  been  
transferred .  

A.3  ACE – Extended  general  AtoN  Station  configuration  command  

A.3. 1  Description  

This  sen tence and  the  ACF  sen tence are  used  to  configure  the  AtoN  Station  parameters  when  
i t  i s  i n i ti al l y i nsta l led ,  and  l ater in  order to  make changes  to  the  way i t  operates.  Th is  sentence  
supports  system  adm in istration  of the  AIS  AtoN  Station  operation .  

A.3.2  Configuration  via  the  configuration  port using  the  ACE  sentence  

$--ACE,xxxxxxxxx,hh ,xxxx,x,x,x,c--c,xxxxxxxxxx,a, *hh<CR><LF>  
                     │        │       │    │  │  │    │                │      └── Sentence  status  fl ag  (see  Note  8)  
                     │        │       │    │  │  │    │                └──── D imensions  (see  Note  7)  

                     │        │       │    │  │  │    └────────── Name of AtoN  (see  Note  6)  
                     │        │       │    │  │  └─────────── Synch  l ost behaviour (see  Note  5)   
                     │        │       │    │  └──────────  Off-posi tion  behaviour (see  Note  4)  
                     │        │       │    └───────── Acknowledgment procedure  (see  Note  3)   
                     │        │       └────────── Off-pos i ti on  threshold  (see  Note  2)  
                     │        └──────────── AtoN  status  b i ts  (see  Note  1 )  
                     └────────────── MMSI  of the  AtoN  Station  

 
 
 

NOTE  1  AtoN  status  b i ts ,  i nd icati on  of the  AtoN  status,  defau l t  “00 h ex” :  for a  Vi rtual  AtoN ,  th i s  fi e l d  shou ld  be  
00h ex .  The  three  most  s i gn i fi cant  b i ts  represent  the  page  I D.  

NOTE  2  The  off-posi ti on  i n d icator i s  generated  when  th i s  th reshold  i s  exceeded  (d i stance  i n  metres).  

NOTE  3  Determ ines  the  behaviour of AtoN  for message  acknowl edgement (Message  7  and  1 3):   
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0  wi l l  provi de  acknowledgement as  defi ned  by manufacturer,   

1  wi l l  n ot  provide  acknowledgement.   

NOTE  4  Off-posi ti on  behavi ou r:  

0  – main tain  cu rren t transm iss ion  schedu le,  

1  – use  new reporti ng  i n terva l  confi gu red  by AAR us ing  message  I D  i ndex.  

NOTE  5  Synch  l ost  behavi ou r:  

0  – s i l en t,  

1  – con ti nue  as  before.  

NOTE  6  Name  of the  AtoN :  maximum  34  characters .  

NOTE  7  Reference  poi n t  of reported  posi ti on ;  shou l d  be  g i ven  as  d imension  (aaabbbccdd )  of the  buoy.  

NOTE  8  Th i s  fi e l d  i s  used  to  i nd icate  a  sen tence  that  i s  a  s tatus  report  of cu rrent  setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sen tence  i s  a  query response,  

“C”  =  sen tence  i s  a  confi gurati on  command  to  change  setti ngs.   

 

A.3.3  Query via  the  configuration  port for ACF  and  ACE  

To query these  sen tences  use  the  standard  I EC  61 1 62-1  query structure.   

A.4 ACF – General  AtoN  Station  configuration  command  

A.4. 1  Description   

This  sentence and  the  ACE sentence are  used  to  configure  Message 21  con ten t for the  AtoN  
Station  and  a l l  of the  Syn thetic/Vi rtual  AtoN  Stations  associated  wi th  the  AtoN  Station .  

A.4.2  Configuration  via  the  configuration  port using  the ACF  sentence  

$--ACF,xxxxxxxxx,x, l l l l . l l l l , a,yyyyy.yyyy,a,x,xxxx,xxxx,xxxx,xxxx,x,xx,x,a*hh<CR><LF>  
                     │        │     │      │          │         │  │     │       │       │        │    │   │   │ └ Sen tence  
                     │        │     │      │          │         │  │     │       │       │        │    │   │   │    Status  fl ag  
                     │        │     │      │          │         │  │     │       │       │        │    │   │   │    (see  Note  7)  
                     │        │     │      │          │         │  │     │       │       │        │    │   │   └─ Virtual  fl ag  
                     │        │     │      │          │         │  │     │       │       │        │    │   │         (see  Note  6)  
                     │        │     │      │          │         │  │     │       │       │        │    │   └─ Type of AtoN  
                     │        │     │      │          │         │  │     │       │       │        │    └─ Power level   
                     │        │     │      │          │         │  │     │       │       │        │        (see  Note  5)  
                     │        │     │      │          │         │  │     │       │       │        └── Tx Channel  2  
                     │        │     │      │          │         │  │     │       │       │                 (see  Note  4)  
                     │        │     │      │          │         │  │     │       │       └────Tx Channel  1  (see  Note  4)  

                     │        │     │      │          │         │  │     │       └────── Rx Channel  2  (see  Note  4)  

                     │        │     │      │          │         │  │     └──────── Rx Channel  1  (see  Note  4)  

                     │        │     │      │          │         │  └──────── Posi tion  accuracy  (see  Note  3)  

                     │        │     │      │          └───└───────── Long i tude  – E/W (see  Note  2)  
                     │        │     └──┴───────────────── Lati tude  – N /S  (see  Note  2)  
                     │        └────────────────────── Type  of EPFS  (see  Note  1 )  
                     └───────────────────────── MMSI  
 

NOTE  1   I denti fi es  the  source  of the  posi ti on ,  see  I TU -R M. 1 371  Message  21  parameter ( type  of e l ectron ic pos i ti on  
fi xi ng  device).  

NOTE  2   Nom inal  or charted  posi ti on .  
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NOTE  3  0  =  l ow >  1 0  m ,  

1  =  h i gh  <  1 0  m ;  d i fferen tia l  mode  of DGNSS.  

NOTE  4  VHF  channel  n umber,  see  I TU -R M . 1 084.  

NOTE  5  0  =  defau l t  manufactu rer power l evel  (nom inal l y 1 2 , 5  W),  

1  to  9  as  defi ned  by the  manufacturer.  

NOTE  6  Vi rtual  AtoN  fl ag  

0  =  Real  AtoN  at  i nd icated  posi ti on  (defau l t) ,  

1  =  Vi rtual  AtoN ,   

2  =  Syn theti c  AtoN  (fl ag  remains  0  i n  message  21  bu t  the  repeat i n d icator must be  >  than  0 ) .   

NOTE  7  Th i s  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sen tence  i s  a  query response,  

“C”  =  sentence  i s  a  confi gurati on  command  to  change  setti ngs.   

A.5 AFB – Forced  broadcast command  

A.5. 1  Description  

This  sen tence i s  used  to  force  a  transm ission  of the  i nd icated  VDL message,  th is  message i s  
a l ready known  to  the  AI S  AtoN  Station  through  AAR/MPR or ACE/ACF/AAR configuration  
commands.  

A.5.2  Function  via  the  configuration  port for AFB  

$--AFB,xxxxxxxxx,xx,xx,xx,xx,xxxx,x,a*hh<CR><LF>  
                       │           │    │    │     │      │     │  └── Sentence status flag  (see Note 2)  

                    │         │    │   │     │     │    └───Channel  1 /2  
                    │         │    │   │     │     └──── Start  s lot  (see  Note  1 )   
                    │         │    │   │     └────── UTC m inute  for s tart s l ot  
                    │         │    │   └──────── UTC hour for start s l ot  
                    │         │    └───────── Message  I D  i ndex 
                    │         └───────────Message  I D  

  
                    └────────────── MMSI  
 

NOTE  1  I f the  s tart  s l ot  i s  nu l l ,  the  AtoN  Station  wi l l  use  RATDMA for transm ission .  

NOTE  2  Th i s  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sentence  i s  a  query response  

“C”  =  sentence  i s  a  confi gurati on  command  to  change  setti ngs.  

A.6  AFC – AtoN  function  ID  capabi l i ty 

A.6. 1  Description  

This  sen tence is  used  to  provide  the  capabi l i ty i n formation  of implemented  function  I D  by the  
EUT.  Th is  sen tence is  i n i tiated  wi th  a  QAFC and  the  response  i s  the  AFC.   

A.6.2   Query response via  the  configuration  port  for AFC   

$--AFC,xxxxxxxxx,  hhhhhhhhhhhhhhhh*hh<CR><LF> 
                    │                        │   
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                    │                        └─ Status  of implementation  for each  function  ID  (see  Note  1 )  
                    │                      
                    └──────────────── MMSI   
NOTE  1  Each  bi t  corresponds  to  the  function  I D  number and  the  b i t  val ue  “0 ”  i nd icates  the  function  I D  number i s  
not  supported  and  “1 ”  i nd icates  supported .  The  most  s i gn i fi can t b i t  i s  function  I D  “0” .  

A.6.3   Query request via  the  configuration  port for AFC  

To query th is  sentence,  use  the  standard  I EC  61 1 62-1  query s tructure  

A.7  AID  – MMSI  configuration  for command  

A.7. 1  Decription  

This  sen tence is  used  to  load ,  for an  AtoN  Station ,  i ts  Real ,  Vi rtual  and  chained  MMSI (s).   
The  MMSI  from  the  factory shal l  be  as  defined  by the  manufacturer.  Each  AtoN  Station  wi l l  
main tain  a  table  of i ts  MMSI (s)  and  the  messages  associated  wi th  these  MMSI (s) .   

A.7.2  Configuration  via  the  configuration  port using  the AID  sentence  

$--AID,xxxxxxxxx,x,xxxxxxxxx,a,a*hh<CR><LF>  
                  │          │           │       │  │        

 

                  │          │           │       │  └─────────── Sentence  status  flag  (see  Note  5)  
                  │          │           │       └─────────── Virtual ,  Real ,  or chained  (see  Note  4)  
                  │          │           └────────────── MMSI  (see  Note  3)  
                  │          └────────────────── Create  or delete  MMSI  (see  Note  2)  
                  └─────────────────────  Curren t MMSI  of the  AtoN  Station  (see  Note  1 )  
 

NOTE  1  The  MMSI  of the  s tation  being  add ressed .  The  i n i ti a l  factory setti ng  shou l d  be  defi ned  by the  
manufacturer,  for example  000000000.  

NOTE  2  The  i n d icator to  defi ne  i f the  MMSI  i s  being  created /changed  (1 )  or del eted  (0).   I f own  station  MMSI  i s  
deleted  i t  shou ld  revert  to  the  factory setti ng .  I f a  Vi rtual  AtoN  i s  deleted ,  then  a l l  associated  messages  for 
that  Vi rtual  AtoN  are  a l so  deleted .   

NOTE  3  The  curren t MMSI  to  be  created/changed/or d eleted .  

NOTE  4  Real  AtoN ,  chai ned ,  or Vi rtual  AtoN  – Real  i s  own  stati on ,  chained  i nd icates  an  MMSI  that  th i s  s tation  i s  
respons ibl e  for re layi ng  messages  to  and  from ,  a  Vi rtual  AtoN  i n d icates  an  MMSI  that  th i s  s tation  i s  
respons ibl e  for generati ng  at  l east  a  Message  21 .  

“R”  – Real  AtoN ;  

“V”  =  Vi rtual /Syn theti c  AtoN ;  

“P”  =  parent  AtoN  i n  the  chain ;  

“C”  =  ch i l d  AtoN  i n  the  chai n .  

NOTE  5  Th i s  fi e l d  i s  used  to  i nd icate  a  sen tence  that  i s  a  s tatus  report  of cu rrent  setti ngs  or a  confi guration  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sen tence  i s  a  query response;  

“C”  =  sentence  i s  a  confi gurati on  command  to  change  setti ngs.   

A.7.3  Query via  the  configuration  port for AID  

To query th is  sentence,  use  the  s tandard  I EC  61 1 62-1  query structure.  The  query response  
wi l l  conti nue  un ti l  a l l  known  AtoN  MMSIs  and  types  have  been  transferred .  
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A.8  AKE – Configure encryption  key command  

A.8. 1  Description  

This  sentence assigns  the  encryption  key that  wi l l  be  used  by the  AES a lgori thm  to  
communicate  configuration  and  s tatus  i n formation  via  the  VDL.  Th is  sen tence  a l l ows  for the  
en ti re  1 28  b i t  encryption  key to  be  en tered ,  the  user must know the  curren t encryption  key.  
The  i n i tia l  encryption  key,  when  sh ipped  from  the  manufacturer,  wi l l  be  a l l  0 ’s .  

A.8.2  Configuration  via  the  configuration  port for AKE  

$--AKE,xxxxxxxxx,c--c,  c--c,a*hh<CR><LF>  
                     │          │       │    └─ Sentence status  flag  (see  Note)  
                        │            │        └─── New AES encryption  key  
                     │          └───── Current  AES  encryption  key  

                     └───────── MMSI  of the  AtoN  Station    
 

NOTE  Th is  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sentence  i s  a  query response,  

“C”  =  sentence  i s  a  confi gurati on  command  to  change  setti ngs.   

A.8.3  Query via  the  configuration  port for AKE  

To query th is  sentence  use  the  standard  I EC  61 1 62-1  query s tructure.   

A.9  ARW –Configure the receiver turn-on  times  command  

A.9. 1  Description  

This  sentence defines  the  operational  period  for the  receivers .  When  chain ing  the  duration  of 
receiver wake up  time must be  sufficien t to  a l l ow correct  operation  of a  chain .  

A.9.2  Configuration  via  the  configuration  port for ARW 

$--ARW,xxxxxxxxx,x,xx,xx,xxx,xxxx,a*hh<CR><LF>  
                      │        │   │   │     │      │    └── Sentence status  fl ag  (see  Note  4)  

                      │        │   │   │     │      └──── Duration  of receiver wake  up  (see  Note  3)   
                      │        │   │   │     └────── Receiver wake up  in terval  (see  Note  2)  

                      │        │   │   └──────── UTC minu te  
                      │        │   └───────── UTC hour 
                      │        └────────── Receiver on  or in terval  (see  Note  1 )  
                      └───────────── MMSI  of the  AtoN  Station   
 

NOTE  1  0  =  use  i n terval  setti ng  as  defi ned  below;   

 1  =  tu rn  rece iver on .  

NOTE  2  I n terval  between  rece iver acti vation :  

1  – 60  m in  i f UTC hou r i s  set  to  24;  

1  – 256  h  i f UTC hour i s  0 -  23;   

(Note:  1 68  h  i s  once  per week) .  

NOTE  3  Maximum  awake  time  (1  440  m in  i s  24  h ) .  

NOTE  4  Th i s  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sentence  i s  a  query response,  
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“C”  =  sen tence  i s  a  confi gurati on  command  to  change  setti ngs.   

A.9.3  Query via  the  configuration  port for ARW 

To query th is  sentence  use  the  standard  I EC  61 1 62-1  query s tructure.  

A.1 0  MCR – Configure proprietary AtoN  control  command  

A.1 0. 1  Description  

The payload  of th is  sen tence  wi l l  be  proprietary i n formation  used  to  control  the  AtoN  Station .  

A.1 0.2  Configuration  via  the  configuration  port for MCR 

$--MCR,xxxxxxxxx,c--c,a*hh<CR><LF>  
                   │             │   └─── Sen tence status  fl ag  (see  Note  1 )  

                   │             └──── Payload  up  to  the  80  character l ength  
                   └───────── MMSI  
 

NOTE  1  Th i s  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R’  =  sentence  i s  a  query response,  

“C”  =  sentence  i s  a  confi gurati on  command  to  change  setti ngs.  

A.1 0.3  Query via  the  configuration  port for MCR 

To query the  message,  use  the  I EC  61 1 61 -2  mechan ism .  

A.1 1  MPR – Message configuration  of payload  re-broadcast command  

A.1 1 . 1  Description  

This  message  wi l l  be  used  to  command  the  AIS  AtoN  Station  to  rebroadcast the  payload  or to  
define  a  new message  for au tonomous,  conti nuous  transm iss ion .  The  AAR configuration  wi th  
message ID/message  ID  index for a  speci fic MPR must precede the  MPR to  i den ti fy i t  as  
au tonomous  conti nuous  transm iss ion .  I f i t  i s  a  s ing le  transm ission ,  th is  payload  wi l l  be  
broadcast us ing  the  s lots  reserved  by the  AAR wi th  message  I D/message I D  I ndex =  0 ,  or i t  
wi l l  use  the  next avai lable  s lot.   

A.1 1 .2  Configuration  or function  via  the  configuration  port  for MPR 

$--MPR,xxxxxxxxx,xx,xx,x,xx,xx,c--c,a*hh<CR><LF>  
                      │        │   │    │  │    │      │   └──── Sentence  status  fl ag  (see  Note  3)  
                      │        │   │    │  │    │      └─────  Payload  

                      │        │   │    │  │    └─────── Sequence  number 
                      │        │   │    │  └──────── Tota l  number of sen tences  
                      │        │   │    └───────── Broadcast behaviour (see  Note  2)   
                      │        │   └────────── Message  ID  i ndex 
                      │        └─────────── Message  I D  (see  Note  1 )  
                      └────────────── MMSI  
 

NOTE  1  The  fo l l owing  messages  are  supported  by I TU -R M . 1 371  Messages  6 ,  8 ,  1 2 ,  1 4 ,  25,  26  and  other 
appropri ate  messages.   

NOTE  2   0  =  use  AAR defi n i ti on ,  

1  =  use  next ava i l able  s l ot.  

NOTE  3  Th i s  fi e l d  i s  used  to  i nd icate  a  sentence  that  i s  a  s tatus  report  of cu rren t setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   
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“R’  =  sentence  i s  a  query response,  

“C”  =  sen tence  i s  a  confi gurati on  command  to  change  setti ngs.  

A.1 1 .3   Query via  the  configuration  port for MPR 

To query th is  sentence,  use  the  standard  I EC  61 1 62-1  query structure.  

A.1 2  TSP – Transmit slot prohibi t  command  

A.1 2. 1  Description  

This  sentence i s  used  to  proh ib i t an  AIS  station  from  transm i tting  i n  the  speci fied  s l ots.  The  
AIS  Station  receiving  th i s  sentence shou ld  not use  the  next occurrence of the  i nd icated  s lots.  
Th is  sen tence is  des igned  to  be  used  to  protect in terrogation  responses  from  in terference  
from  Base  Station  transm issions  and  for use  wi th  AtoN  Stations.  For an  AtoN  Station  the 
Un ique  I den ti fier i s  the  AtoN  Station  Real  MMSI .  

A.1 2.2  Configuration  via  the  configuration  port using  the TSP sentence  

$--TSP,c--c,x.x,x,HHMMSS.SS,x.x,x.x,x.x,x.x,x.x,x.x,x.x,a,a*hh<CR><LF> 
               │     │   │                  │      │     │    │     │     │    │     │   │  └ Sentence status  flag  (see Note 9)  
               │     │   │                  │      │     │    │     │     │    │     │   └ Prohibi t duration  control  (see Note 8)  
               │     │   │                  │      │     │    │     │     │    │     └─ Consecutive time slots  in  th ird  block  
               │     │   │                  │      │     │    │     │     │    │             (see Note 7)  
               │     │   │                  │      │     │    │     │     │    └ Slot offset of th ird  block of consecutive time  
               │     │   │                  │      │     │    │     │     │                      (see Note 6)  
               │     │   │                  │      │     │    │     │     └─ Consecutive time slots  in  second  block  
               │     │   │                  │      │     │    │     │                             (see Note 7)  
               │     │   │                  │      │     │    │      └── Slot offset of second  block of consecutive time  
               │     │   │                  │      │     │    │       s lots (see Note 6)  
               │     │   │                  │      │     │    └──── Consecutive time slots in  fi rst block  (see Note  7)  
               │     │   │                  │      │     └───── Slot offset of fi rst block of consecutive time slots  
               │     │   │                  │      │       (see Note 6)  
               │     │   │                  │      └─────── Reference slot  (see Note 5)   
               │     │   │                  └─── UTC hour,  m inute,  and  second  of requested  blocking  of slot  
               │     │   │             use (see Note 4)  
               │     │   └────────── Channel  selection  (see Note 3)  
               │    └─────────── Sequential  identifier  (see Note 2)  
               └──────────── MMSI  (see Note 1 )  
 

NOTE  1  The  MMSI  i s  defi ned  i n  the  AID  sentence  and  i s  the  MMSI  of the  Real  AtoN .  

NOTE  2  The  sequenti al  i den ti fi er provi des  an  i den ti fi cation  number from  0  to  99  that  i s  sequenti a l l y  ass igned  an d  
i s  i ncremented  for each  new TSP  sentence.  The  count  resets  to  0  after 99  i s  used .  Th i s  sequentia l  
i den ti fi er i s  used  to  i den ti fy the  Base  Station ’ s  response  to  th i s  TSP-sentence  when  i t  repl i es  wi th  a  s l ot  
proh ibi t  s tatus  report  (see  TSR-sentence).  

NOTE  3  1  =  Channel  1 ,  

2  =  Channel  2 .  

NOTE  4  Th i s  i s  for record  keepi ng .  I t  con tains  the  hour,  m inu te,  and  second  of th i s  request.  

NOTE  5  Th i s  i s  the  s l ot  from  wh ich  the  fol l owing  s l ot  offsets  are  referenced .  

NOTE  6  S lot  offset  of the  fi rst  s l ot  i n  the  b l ock of s l ots  to  be  b l ocked  from  use  by the  Base  Station .   

0  i nd icates  no  proh ibi ted  s l ots .  

NOTE  7  Total  number of consecu ti ve  s l ots  to  be  b l ocked  from  use  by the  Base  Station .  The  fi rst  s l ot  of the  b l ock i s  
a l so  part  of the  count.  Therefore,  the  m in imum  value  i s  1 .  

1 -5  =  number of proh i bi ted  s l ots .   

NOTE  8  Th i s  fi e l d  i s  used  to  con trol  the  proh ibi ted  s l ots .  Th i s  fi e l d  shou ld  not  be  nu l l .  

C  =  immed iatel y restore  for use  a l l  s l ots  currentl y proh ibi ted  from  use,  

E  =  the  s l ot  proh i bi ti on  expi res  for the  s l ots  i d enti fi ed  i n  th i s  sen tence  after thei r next  occurrence,  
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P  =  proh ibi t  the  use  of s l ots  i d enti fi ed  i n  th i s  sen tence.  S lots  are  restored  for use  us ing  “C”  or “R” ,  

R =  restore  the  use  of s l ots  i d enti fi ed  i n  th i s  sen tence.  

NOTE  9  Th i s  fi e l d  i s  used  to  i nd icate  a  sen tence  that  i s  a  s tatus  report  of cu rrent  setti ngs  or a  confi gurati on  
command  chang i ng  setti ngs.  Th i s  fi e l d  shou ld  not  be  nu l l .   

“R”  =  sen tence  i s  a  query response,  

“C”  =  sen tence  i s  a  confi gurati on  command  to  change  setti ngs.   

 

A.1 2.3  Query via  the  configuration  for TSP  

To query th is  sentence,  use  the  standard  I EC  61 1 62-1  query structure.  

A.1 3  VER – Version  

A.1 3. 1  Description  

This  sentence is  used  to  provide  i denti fication  and  vers ion  i n formation  abou t a  ta lker device.  
Th is  sentence  i s  produced  e i ther as  a  repl y to  a  query sen tence.  The  con ten ts  of the  data  
fie l ds,  except for the  un ique  i denti fier,  shou ld  be  manufactured  in to  the  ta lker device.  The  
un ique  i denti fier i s  the  AtoN  Station  Real  MMSI .  I n  order to  meet the  79-character 
requ irement,  a  “mu l ti -sen tence  message”  may be  needed  to  convey a l l  the  data  fi e l ds.  

A.1 3.2  Configuration  via  the  configuration  port for VER 

$--VER,x,x,x,aa,c--c,c--c,c--c,c--c,c--c,c--c*hh<CR><LF>  
            │  │  │  │     │      │      │      │      │      │  
            │  │  │  │     │      │      │      │      │      └──── Hardware  revis ion  (see  Note  3)  
            │  │  │  │     │      │      │      │      └────── Software  revis ion  (see  Note  3)   
            │  │  │  │     │      │      │      └──────── Model  code  (product code)  (see  Note  3)   
            │  │  │  │     │      │      └────────── Manufacturer seria l  number (see  Note  3  and  4)   
            │  │  │  │     │      └──────────── Un ique  i den ti fier (see  Note  2 )      
            │  │  │  │     └────────────── Vendor ID  (see  Note  5)   
            │  │  │  └──────────────── Device  type  (see  Note  1 )   

            │  │  └───────────────── Sequentia l  message  i denti fier (see  Note  7)   

            │  └───────────────── Sentence number (see Note 6),  1  to  9  
            └───────────────── Total  number of sen tences  needed  (see  Note  6) ,  1  to  9  
 

NOTE  1  The  device  type  i s  used  to  i d enti fy the  manufactured  pu rpose  of the  device.  Choice  of the  device  type  
i den ti fi er i s  based  upon  the  des igned  purpose  of the  device.  I t  i s  set  i n to  the  equ i pment based  upon  the  
primary design  of the  device  and  remains  constan t  even  i f the  user defi ned  tal ker i d enti fi er feature  i s  used  
(see  BCF-sentence).  For AIS  device  types,  use  one  of the  fol l owing  ta l ker i d en ti fi er mnemon ics:  

AB:  i ndependent AI S  Base  Station ;   

AD:  dependent  AIS  Base  Stati on ;  

AI :  mobi l e  cl ass  A or B  (see  I EC 61 993-2  and  I EC  62287-1 )  AI S  station ;  

AL:  l im i ted  AIS  Base  Station ;  

AN :  AIS  a i ds  to  navigati on  stati on ;  

AR:  AIS  receivi ng  s tation ;  

AS:  AIS  physical  shore  stati on ;  

AT:  AI S  transm i tti ng  station ;  

AX:  AI S  s implex repeater stati on ;  

DU :  duplex repeater station ;   
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UP:  m icroprocessor control l er;  

U#:  (0  ≤  # ≤  9)  user confi gu red  tal ker i d enti fi er.    

NOTE  2  The  un i que  i d enti fi er i s  used  for system  l evel  i den ti fi cati on  of a  s tation ,  1 5  a l phanumeric character 
maximum .  For an  AtoN  Station ,  th i s  i s  the  Real  AtoN  MMSI  n umber.  

NOTE  3  The  data  fi e l d  l eng th  may be  32  characters  maximum .  The  l eng th  of 32  characters  i s  chosen  i n  order to  be  
consistent  wi th  s im i l ar d ata  fi e l d  l eng ths  i n  the  I EC 61 1 62  standard .  When  l arge  character l eng ths  are  
used  and  the  80  character sen tence  l im i t  wou ld  be  exceeded  for a  s i ng l e  sen tence,  a  seri es  of successive  
VER sen tences  shou l d  be  used  to  avoi d  the  prob lem  (us i ng  data  fi e l ds  1  and  2  to  ensure  the  mu l ti pl e  VER 
sen tences  are  properl y associ ated  by the  l i s tener).  N u l l  fi e l ds  can  be  used  for d ata  fi e l d s  con tained  i n  
other sentences  of the  series.  Every VER sentence  shal l  contain  the  un i que  i denti fi er.  

NOTE  4  The  manufacturer’ s  seria l  number for the  un i t.  Note,  th i s  “ i n ternal ”  manufactu rer’ s  seri al  n umber may or 
may not  match  the  physical  seria l  number of the  device.  

NOTE  5  Vendor i d en ti fi cati on .  

NOTE  6  Depend ing  on  the  number of characters  i n  each  data  fi e l d ,  i t  may be  necessary to  use  a  “mu l ti -sen tence  
message”  to  convey a  “VER repl y. ”   The  fi rst  data  fi e l d  speci fi es  the  total  number of sentences  needed ,  
m in imum  value  1 .  The  second  data  fi e l d  i d enti fi es  the  sentence  number,  m i n imum  value  1 .  

NOTE  7  The  th i rd  data  fi e l d  provides  the  sequenti al  message  i denti fi er.  The  sequentia l  message  i den ti fi er provi des  
a  message  i denti fi cation  number from  0  to  9  that  i s  sequential l y ass igned  and  i s  i ncremented  for each  
new mu l ti -sen tence  message.  The  coun t resets  to  0  after 9  i s  used .  For a  VER rep ly requ i ri ng  mu l ti p l e  
sen tences,  each  sentence  of the  message  contai ns  the  same  sequentia l  message  i den ti fi cation  number.  I t  
i s  used  to  i denti fy the  sentences  con tai n i ng  porti ons  of the  same VER repl y.  Th i s  a l l ows  for the  poss ibi l i ty  
that  other sentences  m ight  be  i n terl eaved  wi th  the  VER repl y that,  taken  col l ecti ve ly,  contai n  a  s i ng l e  VER 
rep ly.  Th i s  data  fi e l d  may be  a  nu l l  fi e l d  for VER repl i es  that  fi t  i n to  one  sentence.  
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Annex A 
(informative)  

 
AIS  AtoN  station  configuration  structures  

A.1  AIS  AtoN  station  configuration  structures  

This  annex defines  the  b inary data  fi e lds  of VDL Messages  6  and/or 25  used  by AIS  AtoN  
stations  to  establ ish  a  communication  protocol  that a l l ows  for secure  commun ication  between  
AIS  AtoN  stations  and  base  stations.  Th is  commun ication  can  establ ish  a  chain  of AI S  AtoN  
stations  a l lowing  for communication  wi th  AI S  AtoN  stations  that are  remote  and  unable  to  
communicate  d i rectl y wi th  the  base  s tation .  The  tab les  in  th is  annex on l y describe  the  b inary 
data  fi e lds.  The  choice  of Message 6  or 25  i s  l eft  to  the  competent au thori ty,  however query 
messages  shal l  be  responded  to  wi th  the  same message type  ( i . e.  6  for 6  and  25  for 25) .  

The  AIS  AtoN  station  uses  Message 25,  or Message  6 ,  wi th  an  AES encrypted  b inary data  
fie l d  for secure  commun ication .  Message 25  requ i res  one  s lot for the  1 28-bi t boundary 
requ ired  for AES  encrypted  data  i n  the  b inary data  fie l d .  Message 6  requ i res  two s lots  for the  
1 28-bi t boundary requ ired  for AES  encrypted  data  i n  the  bi nary data  fi el d .  The  8-bi t  AIS  
encryption  checksum  in  a l l  messages  is  ca lcu lated  accord ing  to  CRC-8-CCITT.  The  generator 
pol ynom ia l  i s  x8  +  x2  +  x1  +  1  as  defined  i n  I SO/I EC 1 3239: 2002.  

When  a  query speci fi es  a  start s l ot,  i t  shal l  be  used  for the  fi rst  response message.  Add i tional  
response messages  shal l  use  RATDMA.  A start s l ot va lue  of 2  250  ind icates  RATDMA is  to  be  
used  for a l l  responses.  

Tables  A. 1  and  A. 2  provide  the  parameter setti ngs  and  Table  A. 3  the  function  i denti fi ers .  

Table  A. 1  – Parameter setting  in  Message 25 for AIS  AtoN  Station  appl ications  

Parameter 
Number 
of bi ts  

Description  

Message  I D  6  I den ti fi er for Message  25;  a lways  25  

Repeat i n d icator 2  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  Stati ons  i n  a  chain )  

Source  I D  30  MMSI  of s tation  broadcasti ng  message  (must  be  changed  by i n termed iate  
AIS  AtoN  stations  i n  a  chai n )  

Desti nati on  i nd icator 1  Set  to  0  ( i s  not  changed  by i n termed iate  AI S  AtoN  stations  i n  a  chain )  

B i nary data  fl ag  1  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

B i nary data  1 28  AES  encrypted  bi nary data;  1 20  b i ts  of data  8  b i ts  AES  checksum  

Total  number of bi ts  1 68  Occupies  1  s l ot  

 

Table  A.2  – Parameter setting  in  Message 6  for AIS  AtoN  Station  appl ications  

Parameter Number 
of bi ts  

Description  

Message  I D  6  I den ti fi er for Message  6 ;  a lways  6  

Repeat i n d i cator 2  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

Source  I D  30  MMSI  of s tation  broadcasti ng  message  (must  be  changed  by i n termed iate  
AIS  AtoN  stations  i n  a  chai n )  

Sequence  number 2  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

Desti nati on  I D  30  Set  to  “@@@@@” ( i s  not  changed  by i n termed iate  AI S  AtoN  Stations  i n  a  
chain )  the  MMSI  of the  recei ver,  set  to  0  i f recei ver i s  not  known  

Retransm i t  fl ag  1  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  
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Spare  1  Not used .  Shou l d  be  zero.  Reserved  for fu tu re  use.  

B i nary data  1 44  Appl i cation  i d en ti fi er (1 6  b i ts)  

AES  encrypted  bi nary data  (1 28  b i ts)  

Total  number of bi ts  21 6  Occupies  2  s l ots   

 

Table  A.3  – Message 25  or 6  function  identi fier  
used  for configuration  and  query via  the  VDL  

For the  appl ication  i den ti fi er the  DAC is  a lways  990  for an  AIS  AtoN  station .  

Function  i den ti fi er Description  Type  

000000  (dec 0)  AID  -  change/create/del ete  AtoN  MMSI  MMSI  
i den ti fi cati on  confi gu rati on  (AID)  

Confi gu ration  

000001  (dec 1 )  AID  -  Query for AtoN  MMSI s  Query -  request  

00001 0  (dec 2)  AID  -  Query response  for AtoN  MMSI s  Query -  response  

00001 1  (dec 3)  Genera l  AtoN  confi gu ration   
(ACF/ACE  ACG)  part  1  

Confi gu ration  

0001 00  (dec 4)  Genera l  AtoN  confi gu ration   
(ACF/ ACE  ACG)  part  2  

Confi gu ration  

0001 01  (dec 5)  Genera l  AtoN  confi gu ration   
(ACF/ACE  ACG)  part  3  

Confi gu ration  

0001 1 0  (dec 6)  Genera l  AtoN  confi gu ration  ACF/ACE  (ACG)   
part  4  

F i rst  1 2  characters  of AtoN  name 

Confi gu ration  

0001 1 1  (dec 7)  Genera l  AtoN  confi gu ration  ACF/ACE  (ACG)  
part  5  

Second  1 2  characters  of AtoN  name  

Confi gu ration  

001 000  (dec 8)  Genera l  AtoN  confi gu ration  ACF/ACE   (ACG)   
part  6  

Th i rd  ( l ast)  1 0  characters  of AtoN  name  

Confi gu ration  

001 001  (dec 9)  ACF/ACE  con tent  Query for general  AtoN  
confi gu rati on  

Query -  request  

001 01 0  (dec 1 0)  ACF/ACE  con tent  Query response  general  AtoN  
confi gu rati on  part  1  

Query -  response  

001 01 1  (dec 1 1 )  ACF/ACE  con tent  Query response  general  AtoN  
Confi gu ration  part  2  

Query -  response  

001 1 00  (dec 1 2 )  AAR for FATDMA broadcast  rates  confi gu ration  
(CBR)  

Confi gu ration  

001 1 01  (dec 1 3)  AAR for RATDMA broadcast  rates  confi gu ration  
(CBR)  

Confi gu ration  

001 1 1 0  (dec 1 4)   AAR Query for AtoN  broadcast  rates  Query -  request  

001 1 1 1  (dec 1 5)  AAR Query response  AtoN  broadcast rates  Query -  response  

01 0000  (dec 1 6)  AKE  -  Configuration  encryption  key (CEK)  Confi gu ration  

01 0001  (dec 1 7)  Confi gu ration  recei ver tu rn  on  t imes  (ARW) 

Not  used  i n  ed i ti on  2 ,  replaced  by F I 35  

Confi gu ration  

01 001 0  (dec 1 8)  ARW Query for recei ver on  t imes  

Not  used  i n  ed i ti on  2 ,  replaced  by F I 34  

Query -  request  

01 001 1  (dec 1 9)  ARW Query response  recei ver on  times  

Not  used  i n  ed i ti on  2 ,  replaced  by F I 36  

Query -  response  

01 01 00  (dec 20)  Manufactu rer’ s  AtoN  con trol  (MCR)  

Not  used  i n  ed i ti on  2  

Functional  
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01 01 01  (dec 21 )  MCR -  Query for manufactu rer’ s  AtoN  control  

Not  used  i n  ed i ti on  2  

Query -  request 

01 01 1 0  (dec 22)  MCR -  Query response  manufacturer’ s  AtoN  
control  

Not  used  i n  ed i ti on  2  

Query -  response  

01 01 1 1  (dec 23)  Message  payl oad  for re-broadcast  (MPR)  

Not used  i n  ed i ti on  2 ,  replaced  by F I 37/38  

Functional  

01 1 000  (dec 24)  Force  a  broadcast  (AFB)  Functional  

01 1 001  (dec 25)  Query for vers i on  i n formation  (VER)  Query -  request 

01 1 01 0  (dec 26)  VER -  Query response  vers ion  i n formation  Query -  response  

01 1 01 1  (dec 27)  AFC -  Query for AtoN  functi on  I D  capabi l i ty  Query -  request 

01 1 1 00  (dec 28)  AFC -  Query response  AtoN  function  I D  capabi l i ty  Query -  response  

01 1 1 01  (dec 29)  AI S  AtoN  proh ibi ted  s l ots  (TSP)  

Not used  i n  ed i ti on  2  

Confi gu ration   

01 1 1 1 0  (dec 30)  TSP  -  Query for AIS  AtoN  proh ibi ted  s l ots  

Not used  i n  ed i ti on  2  

Query -  request 

01 1 1 1 1  (dec 31 )  TSP  -  Query response  AIS  AtoN  proh i bi ted  s l ots  

Not used  i n  ed i ti on  2  

Query -  response  

1 00000  (dec 32)  ACF/ACE  conten t  Query for Message  21  con ten t  

Not used  i n  ed i ti on  2  

Query -  request 

1 00001  (dec 33)  ACF/ACE  conten t  Query response  Message  21  
conten t  

Not used  i n  ed i ti on  2 ,  replaced  by F I  39-42  

Query -  response  

1 0001 0  (dec 34)  Genera l  query request  message  Query – request  

1 0001 1  (dec 35)  Confi gu ration  of recei ver operational  times  (COP)  Confi gu ration  

1 001 00  (dec 36)  Query response  recei ver operational  times  Query – response  

1 001 01  (dec 37)  Payload  contro l  confi guration  for broadcast  MEB  Confi gu ration  

1 001 1 0  (dec 38)  Payload  bi nary data  for broadcast MEB  Confi gu ration  

1 001 1 1  (dec 39)  Query response  Message  21  d ata  confi guration  Query – response  

1 01 000  (dec 40)  Query response  AtoN  name part  1  Query – response  

1 01 001  (dec 41 )  Query response  AtoN  name part  2  Query – response  

1 01 01 0  (dec 42)  Query response  AtoN  name part  3  Query – response  

NOTE  For the  appl i cation  i d enti fi er the  DAC i s  a lways  990  for an  AIS  AtoN  station .  

 

A.2  MMSI  Identi fication  configuration  for command  (AID)  

B.6. 1  Description  

This  structure  is  used  to  l oad ,  for an  AtoN  station ,  i ts  real ,  vi rtual  and  chained  MMSI (s) .  The  
MMSI  from  the  factory shal l  be  as  defined  by the  manufacturer.  Each  AtoN  station  wi l l  
main tain  a  table  of i ts  MMSI (s)  and  the  messages  associated  wi th  these  MMSI (s) .   

The  parameters  are  g i ven  i n  Tables  A. 4,  A. 5  and  A. 6 .  
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Table  A.4  – Configuration  via  the  VDL for AID  MMSI  identi fication  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6=  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  000000
2  
=  00

1 0
 

Function  i den ti fi er for chang ing  or creati ng  MMSI  numbers  

MMSI  of addressed   AtoN  30  
MMSI  of the  s tation  be ing  add ressed  the  i n i ti a l  factory setti ng  
shou ld  be  defi ned  by manufacturer.  Al l  real  AtoNs  must  shou l d  
recei ve  i n i ti a l  MMSI  confi gurati on  i n  a  l ab  not  over the  VDL.  

Create/delete  1  

Defi ne  i f the  MMSI  i s  being  created/changed  (1 )  or deleted  (0) .  I f 
own  stati on  MMSI  i s  deleted  i t  must  shou ld  revert  to  the  i n i ti a l  
factory setti ng .  I f a  vi rtual  AtoN  i s  deleted ,  then  a l l  associated  
messages  for that  vi rtua l  AtoN  are  a l so  deleted   

MMSI  of AtoN  30  MMSI  to  be  created/changed /or del eted  

Vi rtual ,  rea l  or chained  2  

00  own  station  ( rea l ) ,  0 1  vi rtua l  (syntheti c),  1 0  chained  parent,  1 1  
chained  ch i l d .  Real  i s  own  station ,  chai ned  i nd icates  to  an  MMSI  
that  th i s  s tation  i s  responsi ble  for relaying  messages  to  and  from ,  
a  vi rtual  AtoN  i n d icates  to  an  MMSI  that  th i s  s tation  i s  respons ible  
for generati ng  at  l east  a  Message  21 .  

Spare  41  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

Table  A.5  – Query via  the  VDL  for AID  MMSI  identi fication  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  B i ts  1 5-6   =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  000001
2
 =  01

1 0
 

Function  i den ti fi er to  query for a  l i s t  of a l l  AtoN  MMSI s  and  
types.  

MMSI  of AtoN  30  MMSI  of AtoN  

Channel  se lection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  query response  wi l l  on l y be  sen t on  a  s i ng l e  channel .  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  bi ts  needed  for 1 20  b i t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  b i ts  1 28   
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Table  A.6  – Query response via  the  VDL for AID  MMSI  identi fication  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  00001 0
2
 =  02

1 0
 

Function  i denti fi er answer to  query for AtoN  l i s ts  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN  

Number of MMSI ’ s  to  report  1 0  
The  tota l  number of MMSI  that  wi l l  be  reported  – cou l d  take  
mu l ti pl e  responses  to  report  a l l  known  AtoNs  – competent  
au thori ty responsi ble  for reserving  enough  s l ots .  

MMSI  30  MMSI  of AtoN .   

Vi rtual ,  rea l  or chained  2  
00  own  station  ( rea l ),  0 1  vi rtua l  (syntheti c),  1 0  chained  parent,  
1 1  chai ned  ch i l d  

MMSI  30  MMSI  of AtoN  

Vi rtual ,  rea l  or chained  2  
00  own  station  ( rea l ),  0 1  vi rtua l  (syntheti c),  1 0  chained  parent,  
1 1  chai ned  ch i l d .  

Spare  0  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.3  Extended/general  AtoN  station  configuration  command  (ACE/ACF/ACG)  

B.3. 1  Description  

The ACF and  the  ACE ACG  structures  are  used  to  configure  the  AtoN  station  parameters  
when  i t  i s  i n i ti a l l y i nsta l l ed ,  and  later i n  order to  make changes  to  the  way i t  operates.  Th is  
structu re  supports  the  system  adm in istration  of the  AIS  AtoN  s tation  operation .  

The  parameters  for configuration  are  g i ven  i n  Tables  A. 7  to  A. 1 2 .  

The  parameters  for a  query via  the  VDL for extended/general  AtoN  station  configuration  are  
g i ven  i n  Tables  A. 1 3  to  A. 1 5.  These  add i ti onal  functional  q ueries  are  to  be  used  to  obta in  
setup  i n formation  not con tained  wi th in  the  Message  21 .   

B.3.2  Configuration  via  the  VDL for ACE  and  ACF  
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Table  A.7  – Configuration  via  the  VDL  for ACE  and  ACF,  Part  1    

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  00001 1
2  
=  03

1 0
 

Function  i denti fi er for Message  21  con tent  (ACF/ACE  Part  1 )  

MMSI  of AtoN  30  MMSI  of AtoN  

Posi ti on  accuracy 1  1  =  h i gh ;  0  =  l ow =  d efau l t   

Lat  27  
Lati tude  i n  1 /1 0  000  m in  of a i d s-to-navigati on   
(±90  = ,  north  =  pos i ti ve,  sou th  =  negati ve,  
91  =  (341 21 40h)  =  not  avai l abl e  =  defau l t)  

Lon  28  

Long i tude  i n  1 /1 0  000  m in  of posi ti on  of a i ds-to-navigati on  

(±1 80  = ,  East  =  posi ti ve,  West =  negati ve.  
1 81 =  (6791 AC0h)  =  not  avai l ab le  =  defau l t)  

EPFS  type  4  As  defi ned  i n  I TU -R M . 1 371  

Off-posi ti on  th reshold  1 2  
Off-posi ti on  i n d icator i s  generated  when  th i s  threshold  i s  
exceeded  (d i stance  i n  metres)  

Acknowledgement 
procedu re   

1  

Determ ines  behaviou r for message  acknowledgement  

0  =  wi l l  provi de  acknowl edgement as  defi ned  by manufacturer  

1  =  wi l l  not  provid i ng  acknowl edgement  

Spare  1  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A.8  – Configuration  via  the  VDL for ACE  and  ACF,  Part  2  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 00
2
 =  04

1 0  

Functi on  i denti fi er for Message  21  con tent  (ACF  /ACE  part  2 )  

MMSI  of AtoN  30  MMSI  of AtoN   

Type  of AtoN  
5  0  =  not  ava i l abl e  =  d efau l t;  refer to  appropri ate  defi n i ti on  set  up  

i n  I TU-R M. 1 371  

D imensions  

30  Reference  poi n t  for reported  pos i ti on ;  a l so  i nd i cates  the  
d imension  of a i ds-to-navi gati on  (see  I TU-R M. 1 371 )  

shou ld  be  g i ven  as  aaabbbccdd  

AtoN  status  b i ts  8  I nd ication  of the  AtoN  status ,  defau l t  “00000000
2
”  

Vi rtual  AtoN  fl ag  2  

0  =  real  

1  =  vi rtua l  AtoN  

2  =  syn theti c  AtoN  (fl ag  remains  0  i n  Message  21  bu t  the  
repeat  i n d icator shou ld  be  >  0 )  

Spare  29  Spare  b i ts  needed  for 1 20-bi t  message  con tent  
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Parameter 
Number 
of bi ts  

Description  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A.9  – Configuration  via  the  VDL  for ACE  and  ACF,  Part  3   

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 01
2
 =  05

1 0  

Function  i den ti fi er for Message  21  con ten t  (ACF/ACE  Part  
3)  

MMSI  of AtoN  30  MMSI  of AtoN   

Recei ve  Channel  1  
1 2  25  kHz channel  number accord ing  to  Recommendation  

I TU-R M. 1 084  

Recei ve  Channel  2  
1 2  25  kHz channel  number accord ing  to  Recommendation  

I TU-R M. 1 084  

Transm i t  Channe l  1  
1 2  25  kHz channel  number accord ing  to  Recommendation  

I TU-R M. 1 084  

Transm i t  Channe l  2  
1 2  25  kHz channel  number accord ing  to  Recommendation  

I TU-R M. 1 084  

Power l evel   

 

4  0  =  defau l t  manufactu rer power l evel  (nom inal l y 1 2 , 5  W)  

1  to  9  as  defi ned  by the  manufacturer 

Off-pos i ti on  behavi ou r 1  0  – main tain  cu rrent  broadcast  schedu l e  

1  – use  New Reporti ng  Rate  

Synch  l ost  behavi ou r  1  0  – go  s i l en t  

1  – conti nue  as  before  

Spare  20  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  b i ts  1 28   

 

Table  A. 1 0  – Configuration  via  the  VDL for ACE  and  ACF,  Part 4   
(fi rst  1 2  characters  of AtoN  name)  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 1 0
2
 =  06

1 0  

Function  i den ti fi er for Message  21  con ten t  (ACF/ACE  Part  4 )   
F i rst  1 2  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name of AtoN  72  F i rst  1 2  characters  of 34  characters  for name  of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A. 1 1  – Configuration  via  the  VDL for ACE  and  ACF,  Part 5   
(second  1 2  characters  of AtoN  name)  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 1 1
2
 =  07

1 0  

Function  i den ti fi er for Message  21  con ten t  (ACF/ACE  part  5) ,  
second  1 2  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name of AtoN  72  Second  1 2  characters  of 34  characters  for name  of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A. 1 2  – Configuration  via  the  VDL for ACE  and  ACF,  Part 6  (th i rd  ( last)  1 0  
characters  of AtoN  name)  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 000
2
 =  08

1 0  

Function  i den ti fi er for Message  21  con ten t  (ACF/ACE  part  6) ,  
l ast  1 0  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name of AtoN  60  Last  1 0  characters  of 34  characters  for name of AtoN  

Spare  1 4  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A. 1 3  – Query request via  the  VDL for ACE/ACF  content   

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 001
2
 =  09

1 0  

Function  i den ti fi er for q uery for ACF/ACE  ACG  con ten t query 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  se lection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for s tart  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A. 1 4  – Query response  via  the  VDL  for ACE/ACF,  Part 1  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 01 0
2
 =  1 0

1 0
 

Function  i denti fi er for answer to  query for ACF  and  ACE  
ACG  part  1  provid i ng  the  fol l owing :  

Off-posi ti on  th reshold  

LAT 

LON  

I nval i d  posi ti on  behaviour 

UTC sync l oss  behavi ou r 

Channel  operation  

Power l evel  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Off-posi ti on  th reshold  
1 2  Off-pos i ti on  i n d icator i s  generated  when  th i s  th reshold  i s  

exceeded  (d i stance  i n  metres)  

LAT 

27  Lati tude  i n  1 /1 0   000  m in  of a i ds-to-navigation   
(±90  = ,  north  =  pos i ti ve,  sou th  =  negati ve,  
91  =  (341 21 40h)  =  not  avai l abl e  =  defau l t)  

LON  28  Long i tude  i n  1 /1 0  000  m in  of posi ti on  of a i ds-to-navigati on  

(±1 80  = ,  east  =  posi ti ve,  west  =  negati ve,  
1 81  =  (6791 AC0h)  =  not  avai l able  =  d efau l t)  

Behaviour for sync l oss  1  0  =   go  s i l en t  

1  =  conti nue  as  before  

Power l evel   4  0  =  defau l t  manufactu rer power l evel  (nom inal l y 1 2 , 5  W)  

1  to  9  as  defi ned  by the  manufacturer 

Spare  2  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A. 1 5  – Query response  via  the  VDL  for ACE/ACF,  Part 2  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2  
=  990

1 0  

Bi ts  5-0  =  001 01 1
2
 =  1 1

1 0  

Function  i denti fi er for answer to  query for ACF  and  ACE  
ACG  Part  2  provi d i ng  the  fol l owing :  

off-posi ti on  behavi ou r 

s l ot  i n terva l  when  off posi ti on  

recei ve  Channel  1  

recei ve  Channel  2  

transm i t  Channel  1  

transm i t  Channel  2  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Off-posi ti on  behavi ou r 1  
0  =  main tain  cu rren t broadcast schedu le  

1  =  use  new reporti ng  rate  

Recei ve  Channel  1  1 2  25  kHz channel  number accord ing  to  Recommendation  
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I TU-R M . 1 084  

Recei ve  Channel  2  1 2  
25  kHz channel  number accord ing  to  Recommendation  
I TU-R M . 1 084  

Transm i t  Channe l  1  1 2  
25  kHz channel  number accord ing  to  Recommendation  
I TU-R M . 1 084   

Transm i t  Channe l  2  1 2  
25  kHz channel  number accord ing  to  Recommendation  
I TU-R M . 1 084   

Spare  25  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.4 Configure broadcast rates  for AtoN  Station  message command  (CBR)  

B.2. 1  Description  

This  structure  assigns  the  schedu le  of s l ots  that wi l l  be  used  to  broadcast Message 21  and  
other a l lowed  AIS  AtoN  station  messages.  I t  provides  the  start s l ot and  i n terval  between  the  
s lots  used  for consecutive  transm issions  for the  message.  The  AIS  AtoN  station  shou ld  appl y 
the  in formation  provided  by th is  structure  to  au tonomousl y and  continuous ly transm it the  VDL 
messages  un ti l  revised  by a  new AAR CBR structure.   

The  AIS  AtoN  station ,  upon  receipt of an  AAR query for th is  i n formation ,  wi l l  generate  
structu res  for configured  messages  provid ing  the  curren t broadcast schedu le.  New AAR 
broadcast rage  ass ignments  wi l l  override  existi ng  AAR CBR ass ignments.  

The  parameters  are  g i ven  i n  Tables  A. 1 6  to  A. 1 9.  

Table  A. 1 6  – Configuration  via  the  VDL for FATDMA/CSTDMA 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 00
2
 =  1 2

1 0  

Functi on  i denti fi er AAR CBR structu re  – FATMDA/CSTDMA 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  1  Select  channel   

Ch  1  =  0  

Ch  2  =  1  

Enabl e/d i sable  1  Enabl e  or d i sabl e  s l ot  reservati on  

Enabl e  =  1   
D i sabl e  =  0  

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AIS  AtoN  stations.  

When  the  message  I D  i s  0  th i s  i nd icates  that  the  s l ots  be ing  
defi ned  wi l l  be  used  for chai n ing  messages.   These  s l ots  are  
not  reserved  on  the  VDL via  a  Message  20  un ti l  the  competen t 
au thori ty requ i res  thei r use  and  wi l l  reserve  the  s l ots  at  that  
time  for the  proper d uration  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on -speci fi c  messages  
per message  type  – for example  Message  8  may have  more  
than  one  use.   Th i s  i ndex shou l d  start  at  1  

FATDMA UTC hou r  5  0-23;  24  =  UTC hou r not  avai l able  =  d efau l t;  25-31  not  used  

FATDMA UTC m inu te   6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

FATDMA start  s l ot   1 2  For a l l  messages  wh ich  need  to  be  transm i tted  i n  FATDMA 
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mode,  s tarti ng  s l ot  rang i ng  from  0  to  2249  shou ld  be  used .  A 
val ue  of 4095  (FFF)  d i scon ti nues  broadcasts  of the  message  
when  the  AAR structu re  i s  sen t  to  the  AtoN  Station ,  and  
i nd icates  that  no  message  has  been  broadcast i f the  AAR 
structu re  i s  recei ved  from  the  AtoN  S tation .  A n u l l  fi e l d  
i nd icates  no  change  to  the  cu rren t start  s l ot  setti ng  when  sent  
to  the  AtoN  Stati on ,  and  i n d icates  that  the  start  s l ot  has  not  
been  set,  i . e .  i s  unavai l ab le,  when  the  AAR structu re  i s  
recei ved  from  the  AtoN  Station  

FATDMA s lot  i n terval   24  For a l l  messages  wh ich  need  to  be  transm i tted  i n  FATDMA 
mode,  s l ot  i n terval  rang i ng  from  0  to  (24x60x2250).   

A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  s l ot  i n terval  
setti ng  when  sen t to  the  AtoN  Station ,  and  i n d i cates  that  th e  
s l ot  i n terva l  has  not  been  set,  i . e.  i s  unavai l abl e,  when  the  AAR 
structu re  i s  recei ved  from  the  AtoN  Station   

Spare  1 6  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A. 1 7  – Configuration  via  the  VDL for AAR for RATDMA/CSTDMA 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 01
2
 =  1 3

1 0  

Functi on  i denti fi er for AAR – RATDMA/CSTDMA 

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AIS  AtoN  Stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per message  I D  – for i nstance  Message  8  may have  more  than  
one  use   

RATDMA or CSTDMA 1  0  – RATDMA;  1  -  CSTDMA 

RATDMA/CSTDMA UTC hour 
for start  s l ot  Channel  1  

5  0-23;  24  UTC hou r not  avai l abl e;  25-  31  not  used  

RATDMA/CSTDMA UTC 
m inu te  for Channel  1  

6  0-59;  60  UTC m inu te  not  avai l able;  61 -63  not  used  

RATDMA/CSTDMA UTC hour 
for start  s l ot  Channel  2  

5  0-23;  24  UTC hou r not  avai l abl e;  25-  31  not  used  

RATDMA/CSTDMA UTC 
m inu te  for Channel  2  

6  0-59;  60  UTC m inu te  not  avai l able;  61 -63  not  used  

RATDMA/CSTDMA Time  
i n terva l  for Channel  1  

1 7  RATDMA/CSTDMA time  i n terval  ranges  from  0  to  (24x60x60)  s .  

A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  time  i n terval  
setti ng  when  sen t to  the  AtoN  Station ,  and  i n d i cates  that  the  
time  i n terval  has  not  been  set,  i . e .  i s  unavai l abl e,  when  the  AAR 
structu re  i s  recei ved  from  the  AtoN  Station   

RATDMA/CSTDMA Time  
i n terva l  for Channel  2  

1 7  RATDMA/CSTDMA time  i n terval  ranges  from  0  to  (24x60x60)  s .  

A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  time  i n terval  
setti ng  when  sen t to  the  AtoN  Station ,  and  i n d i cates  that  the  
time  i n terval  has  not  been  set,  i . e .  i s  unavai l abl e,  when  the  AAR 
structu re  i s  recei ved  from  the  AtoN  Station   

Spare  8  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm   

Total  bi ts  1 28   
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Table  A. 1 8  – Query request via  the  VDL for AAR for AtoN  broadcast rates  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 1 0
2
 =  1 4

1 0  

Functi on  i denti fi er for a  query retri evi ng  a l l  message  types  and  
thei r broadcast schedu le  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA/CSTDMA i s  used  a l l  other FATDMA fi e l ds  
i gnored ;  25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

 

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A. 1 9  – Query response  via  the  VDL  for AAR with  AtoN  broadcast rates  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 1 1
2
 =  1 5

1 0  

Functi on  i denti fi er response  to  query retri eving  a l l  message  
types  and  thei r broadcast  schedu le  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Number of messages  to  
report  

6  Total  n umber of messages  bei ng  broadcast  by th i s  AtoN  – i f the  
total  exceeds  what wi l l  fi t  i n  the  number of s l ots  i n  the  q uery,  
then  i t  i s  the  competent  au thori ty’ s  responsibi l i ty to  query agai n  
wi th  the  correct  number of s l ot  a l l ocati ons   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  Stations  

Message  I denti fi er 
3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  

per message  I D  – for example  Message  8  may have  more  than  
one  use  

Channel  Selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

FATDMA UTC hou r  5  0-23;  24  RATDMA i s  used  a l l  o ther FATDMA fi e l ds  i gnored ;  25-
31  not  used  

FATDMA UTC m inu te   6  0-59;  60  UTC m inu te  not  avai l able   =  d efau l t;  61 -63  not  used  

FATDMA start  s l ot   1 2  For a l l  messages  to  be  transm i tted  i n  FATDMA mode,  s tarti ng  
s l ot  rang ing  from  0  to  2249  shou ld  be  used .  A val ue  of 4095  
(FFF)  d i sconti nues  broadcasts  of the  message  when  the  AAR 
structu re  i s  sen t  to  the  AtoN  Station ,  and  i nd icates  that  no  
message  has  been  broadcast  i f the  AAR structure  i s  recei ved  
from  the  AtoN  Station  i nd icates  no  broadcasts  of the  message.  
A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  start  s l ot  setti ng  
when  sent  to  the  AtoN  station ,  and  i nd i cates  that  the  start  s l ot  
has  not  been  set,  i . e.  i s  unavai l abl e,  when  the  AAR structu re  i s  
recei ved  from  the  AtoN  Station  

FATDMA s lot  i n terval   24  For a l l  messages  to  be  transm i tted  i n  FATDMA mode,  s l ot  
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i n terva l  rang i ng  from  0  to(24  ×  60  ×  2   250) .   

A nu l l  fi e l d  i nd icates  no  change  to  the  cu rrent  s l ot  i n terval  
setti ng  when  sen t to  the  AtoN  station ,  and  i n d icates  that  the  
s l ot  i n terva l  has  not  been  set,  i . e.  i s  unavai l abl e,  when  the  AAR 
structu re  i s  recei ved  from  the  AtoN  Station  

Enabl e/d i sable  1  Enabl e  or d i sabl e  s l ot  reservati on  

Enabl e  =  1   
 
D i sabl e  =  0  

Spare  1 0  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.5 AKE – Configuration  of encryption  key (CEK)  

B.7. 1  Description  

This  s tructure  assigns  the  encryption  key that wi l l  be  used  by the  AES a lgori thm  to  
communicate  configuration  and  status  i n formation  via  the  VDL.  The  structure  on l y al l ows  the  
l east s i gn i fican t 56  b i ts  to  be  mod i fied  defin ing  of 256  b i ts  i n  4  parts .  Th is  restriction  i s  
requ ired  in  order to  keep  the  VDL  function  to  a  s ing le  message.  The  i n i ti al  encryption  key,  
when  sh ipped  from  the  manufacturer,  wi l l  be  a l l  zeros.  

The  parameters  for configuration  are  g i ven  in  Table  A.20.  Query for the  encryption  key is  not  
a l l owed .  

Table  A.20  – Configuration  via  the  VDL for AKE  of encryption  key 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 0000
2
 =  1 6

1 0  

Functi on  i denti fi er setti ng  the  encryption  key 

MMSI  of AtoN  30  MMSI  of AtoN   

Encryption  key 56  64  LSB  64  b i ts  of a  new AES  encryption  key 

Part  of encryption  key 2  Part  0…3 for 256  bi ts ,  64  b i ts  i n  each  part  

Spare  1 8  8  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

B.7.3  Query via  the  VDL for AKE  

Query via  the  VDL for the  encryption  key i s  not a l l owed .  

A.6  Configure the receiver turn-on  times  command  (ARW)  

B.8. 1  Description  

This  structure  defines  the  operational  period  for the  receivers .  When  chain ing  the  duration  of 
the  receiver,  wake-up  time  must i s  requ i red  to  be  su fficien t to  a l l ow correct operation  of a  
chain .  

The  parameters  are  g i ven  i n  Tables  A. 21  to  A. 23.  
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Table  A.21  – Configuration  via  the  VDL for ARW receiver turn-on  times  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 0001
2
 =  1 7

1 0  

Functi on  i denti fi er setti ng  recei ver power on  

MMSI  of AtoN  30  MMSI  of AtoN   

Recei ver on  or i n terval  1  0  =  use  i n terval  setti ng  as  defi ned  below;  1  =  tu rn  recei ver on  

Setup  recei ver wake-up  time  
UTC hou r 

5  0-23;  24  =  i n terval  wi l l  be  i n  m inu tes;  25-31  not  used ;   

Setup  recei ver wake-up  time  
UTC m inu te  

6  0-59;  60  =  i nd icates  hourl y acti vation  (no  m inu te  i ncrement);  
61 -63  not  used  

Setup  recei ver wake-up  
i n terva l  

8  I n terval  between  rece iver acti vation  

1  m in  -  60  m in  i f UTC hour i s  set  to  24  

1  h  -  256  h  i f UTC hou r i s  0-  23   

(Note   1 68  h  i s  once  per week. )  

Duration  of setup  recei ver 
wake  up  time  i n  UTC m inu tes  

1 2  Maximum  awake  time   

Note   1  440  m in  i s  24  h  

1  441  to  4  095  reserved  for fu ture  use  

Spare  42  Spare  b i ts  needed  for 1 20-bi ts  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.22  – Query request via  the  VDL for ARW receiver turn-on  times  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 001 0
2
 =  1 8

1 0  

Function  i den ti fi er for ARW query 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i nd icates  Channel  1  

1  – i nd icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for s tart  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.23  – Query response  via  the  VDL  for ARW receiver turn-on  times  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 001 1
2
 =  1 9

1 0  

Function  i den ti fi er answer to  q uery for ARW  

The  recei ver tu rn  on  schedu l e  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Recei ver status  1  0  =  us i ng  i n terval ;  1  =  on  

Recei ver tu rn  on  UTC hour 5  0-23;  24  =  i n terval  wi l l  be  i n  m inu tes;  25-31  not  used   

Recei ver tu rn  on  UTC m inu te  6  0-59;  60  =  i nd icates  hourl y acti vation  (no  m inu te  i ncrement)   

61 -63  not  used  

Setup  recei ver wake-up  
i n terva l  

8  I n terval  between  rece iver acti vation  

1  m in  -  60  m in  i f UTC hour i s  set  to  24  

1  h  -  256  h  i f UTC hou r i s  0-  23   

(Note  1 68  h  i s  once  per week. )  

Duration  of setup  recei ver 
wake  up  t ime  i n  UTC m inu tes  

1 2  Maximum  awake  time   

Note   1  440  m in  i s  24  h  
1  441  to  4  095  reserved  for fu ture  use  

Spare  42  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.7  Configure  Proprietary AtoN  control  command  (MCR)  

B.9. 1  Description  

The payload  of th is  structure  wi l l  be  proprietary i n formation  used  to  control  the  AtoN  Station .  

The  parameters  are  g i ven  i n  Tables  A. 24  to  A. 26.  

Table  A.24 – Configuration  via  the  VDL for MCR proprietary information   

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 00
2
 =  20

1 0  

Functi on  i denti fi er AtoN  con trol  as  defi ned  by competen t 
au thori ty  

MMSI  of AtoN  30  MMSI  of AtoN   

Payload   As  defi ned  by competen t au thori ty  

Spare   Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.25  – Query request via  the  VDL for MCR proprietary in formation  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 01 01
2
 =  21

1 0  

Functi on  i denti fi er AtoN  query con trol  setti ngs  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.26  – Query response  via  the  VDL  for MCR proprietary information  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 1 0
2
 =  22

1 0  

Functi on  i denti fi er answer to  q uery 

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Payload   As  defi ned  by manufacturer 

Spare   Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.8  MPR – Configuration  of message payload  rebroadcast command  for 
broadcast (MEB)  

B.1 0. 1  Description  

This  message  wi l l  be  used  to  command  the  AI S  AtoN  Station  to  rebroadcast the  payload  or to  
define  a  new message for au tonomous,  con tinuous  transm iss ion .  The  AAR CBR configuration  
wi th  Message ID /Message  I D  index for a  speci fi c  MPR must MEB  shou ld  precede  the  MPR 
MEB message  to  i denti fy i t  as  au tonomous  con tinuous  transm ission .  I f i t  i s  a  s ing le  
transm ission ,  th is  payload  wi l l  be  broadcast  us ing  the  s lots  reserved  by the  AAR CBR 
message  wi th  Message  I D/Message  I D  i ndex =  0 ,  or i t  wi l l  use  the  next avai lable  s l ot.   

There  i s  no  VDL query for th is  message.  Confi rmation  is  done  via  reception  of the  broadcast 
message  or the  CBR may be  queried  to  confi rm  that the  message has  been  schedu led  for 
au tonomous  transm iss ion .  

The  parameters  are  g i ven  i n  Table  A. 27.  
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Table  A.27  – Configuration  or function  via  the  VDL for MPR of message payload  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 1 1
2
 = 23

1 0  

Functi on  i denti fi er payload  rebroadcast  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  
than  one  use   

Total  n umber of s tructu res  4  Total  n umber of s tructu res  requ i red  to  be  received  before  a  
complete  AIS  message  can  be  constructed ;  m in imum  of 3  i s  
needed  to  broadcast  a  s i ng l e  s l ot  message  

Sequence  number 4  Sequence  number wi th i n  the  total  number of s tructures  
requ i red ;  must  shou ld  be  sequenti al  

Broadcast  behaviou r  1  0  =  based  upon  AAR confi gu ration  

1  =  use  next ava i l able  s l ot  

Payload   The  encapsu l ated  data,  as  d efi ned  by I EC  61 1 62-1 ,  for a  val i d  
AIS  AtoN  station  message.  

Spare   Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

B.1 0.3  Query via  the  VDL for MPR 

There  i s  no  VDL query for th is  message.  Confi rmation  is  done  via  reception  of the  broadcast 
message  or the  AAR may be  queried  to  confi rm  that  the  message  has  been  schedu led  for 
au tonomous  transm iss ion .  

A.9  Forced  broadcast command  (AFB)  

B.4. 1  Description  

This  structure  is  used  to  force  a  transm ission  of the  i nd icated  VDL message,  th is  message  is  
a l ready known  to  the  AIS  AtoN  Station  through  AAR/MPR CBR/MEB  or ACE/ACF/AAR 
ACF/ACG/CBR configuration  commands.  

The  VDL  function  is  used  to  force  the  broadcast of a  message  a l ready defined  by a  AAR CBR.  

The  parameters  are  g i ven  i n  Table  A. 28.  

Table  A.28  – Function  via  the  VDL for PRB forced  broadcast  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 000
2
 =  24

1 0  

Functi on  i denti fi er forced  broadcast  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AIS  AtoN  Stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per message  I D  – for example  Message  8  may have  more  
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than  one  use   

Channel  selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response;  a  va l ue  of 2251  i nd icates  
an  RATDMA transm ission  

Spare  41  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.1 0  Version  information  (VER)  

B.1 2. 1  Description  

This  structure  is  used  to  provide  i denti fication  and  vers ion  in formation  abou t a  ta lker device.  
Th is  structure  i s  produced  e i ther as  a  repl y to  a  query structure.  The  con ten ts  of the  data  
fie l ds,  except for the  un ique  i denti fier,  shou ld  be  manufactured  in to  the  ta lker device.  The  
un ique  i den ti fi er i s  the  AtoN  s tation  real  MMSI .  I n  order to  meet the  s i ng le  s lot requ i rement,  a  
mu l ti -structure  message may be  needed  to  convey a l l  the  data  fi e lds .  

The  parameters  are  g i ven  i n  Tables  A. 29  and  A. 30.  

Table  A.29  – Query request via  the  VDL for VER 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 001
2
 =  25

1 0
 

Function  i denti fi er query for vers ion  i n formation  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  
used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Kind  of requested  vers ion  
i n formation  

4  

0  =  device  type  

1  =  vendor I D  

2  =  un i que  i denti fi er 

3  =  manufacturer seria l  number 

4  =  model  code  (product  code)  

5  =  software  revi s ion  

6  =  hardware  revi s ion  

7-1 5  =  not  used ,  for fu tu re  use  

Spare  46  Spare  b i ts  needed  for 1 20-bi t  message  con tent  
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Parameter 
Number of 

bi ts  
Description  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.30  – Query response  via  the  VDL for VER 

This  VDL  function  is  used  by the  EUT to  transm i t the  vers ion  in formation .  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 0
2
 =  26

1 0  

Functi on  i denti fi er vers ion  i n formation  

MMSI  of AtoN  30  MMSI  of AtoN   

Kind  of requested  vers ion  
i n formation  

4  0  =  device  type  

1  =  vendor I D  

2  =  un i que  i denti fi er 

3  =  manufacturer seria l  number 

4  =  model  code  (product  code)  

5  =  software  revi s ion  

6  =  hardware  revi s ion  

7-1 5  =  not  used ,  for fu tu re  use  

Requested  vers ion  
i n formation  

up  to  1 92  66  Vers ion  i n formation  as  requested ;  
 up  to  32  *  manufacturer defi ned  us i ng  6-bi t  ASCI I  characters  

Spare  4  Spare  b i ts  needed  for 1 20-bi t  message  con tent.   

Note   Th i s  message  may requ i re  mu l ti p l e  s l ots  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.1 1  AFC – AtoN  function  ID  capabi l i ty 

B.5. 1  Description  

This  structure  i s  used  to  provide  the  capabi l i ty i n formation  of implemented  function  ID  by the  
EUT.     

The  parameters  are  g i ven  i n  Tables  A. 31  and  A. 32.  

Table  A.31  – Query request via  the  VDL for AFC  function  ID  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 1
2
 =  27

1 0  

Functi on  i denti fi er query for AtoN  functi on  I D  capabi l i ty  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  
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Parameter 
Number of 

bi ts  
Description  

UTC hour for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot  1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.32  – Query response  via  the  VDL  for AFC  function  ID  

This  VDL  Function  is  used  by the  EUT to  transm i t the  AtoN  function  ID  capabi l i ty.  

Parameter 
Number of 

Bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 0
2
 =  28

1 0  

Functi on  i denti fi er vers ion  i n formation  

MMSI  of AtoN  30  MMSI  of AtoN   

S tatus  of implementation  for 
each  functi on  I D   

64  Each  bi t  corresponds  to  the  function  I D  number and  the  b i t  
va l ue  “0”  i nd icates  the  functi on  I D  number i s  not  supported  
and  “1 ”  i nd icates  supported  (see  example  bel ow)  

Spare  1 0  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

<Example>  B i t              0             1             2    …  … .   63  

               (FI =0)   (F I =1 )   (F I =2 )  …   (FI =63)  
  Value           1            0            1     …     0  

 B i t              0             1             2    …  … .   63  
   (F I =0)   (F I =1 )   (F I =2)  …   (F I =63)  
  Val ue           1            0            1     …     0  

Th i s  example  i nd icates  that  function  I D  =0  and  function  I D  =2  are  supported  and  function  I D  =1  i s  not  
supported .  

 

A.1 2  Query via  the  VDL for ACE and  ACF Message 21  content 

I f the  AtoN  Station  is  not chained  and  wi th in  VDL range  of the  Base  Station  query via  the  VDL 
for ACE and  ACF  veri fi cation  is  done  us ing  both  a  forced  broadcast of Message 21  and  
add i ti onal  functional  queries.   

Function  I denti fi er 33  messages  are  removed  from  th is  ed i ti on  2  of th is  s tandard  because  i t  i s  
a  two-s lot message and  therefore  cannot be  used  wi th  Message 25.  

The  response message is  replaced  by the  Message 21  configuration  response messages  
function  i denti fier 39  to  function  i den ti fi er 42  (see  Table  A. 3).  

The  defin i tion  of ed i tion  1  of th is  s tandard  was  that i f the  AtoN  station  i s  not chained  and  
wi th in  VDL range  of the  base  s tation  query via  the  VDL for ACE,  and  ACF  veri fication  i s  done  
us ing  both  a  forced  broadcast of Message  21  and  add i tional  functional  q ueries.   

Forced  Message  21  provides  the  query i n formation  for the  fol l owing  settings:  
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•  posi tion  accuracy;   

•  EPFS type;   

•  type  of AtoN ;   

•  d imensions;   

•  AtoN  status  bi ts ;   

•  receiver and  transm i tter channels  (query via  the  VDL does  not work,  un less  at l east one  
channel  i s  known  and  functional ) ;  

•  AtoN  name;  

•  virtua l  AtoN  flag .  

I f the  AtoN  Station  i s  chained  and  not wi th in  the  VDL range  of the  base  s tation  the  fo l l owing  
queries  shal l  be  used  to  obtain :  

•  posi tion  accuracy;   

•  EPFS type;   

•  type  of AtoN ;   

•  d imensions;   

•  AtoN  status  b i ts;   

•  receiver and  transm itter channels  (query via  the  VDL does  not work,  un less  at l east one  
channel  i s  known  and  functional ) ;  

•  AtoN  name;  

•  Virtual  AtoN  fl ag .  

The  parameters  from  ed i tion  1  of th is  s tandard  are  g i ven  in  Tables  A. 33  and  A.34.  

Table  A.33  – Query request via  the  VDL for Message 21  content  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 00000
2
 =  32

1 0  

Function  i den ti fi er for q uery for Message  21  conten t  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  se lection  1  0  – i n d icates  Channel  1  

1  – i n d icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for s tart  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

 

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

NOTE  Not used  i n  th i s  ed i ti on  2  of the  standard .  
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Table  A.34  – Query response  via  the  VDL  for Message  21  content  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =1 00001
2
 =  33

1 0  

Function  i den ti fi er for answer to  query for Message  21  con ten t  

Message  21  con ten t  272-360  
VDL Message  21  content  as  d efi ned  i n  Recommendation  I TU -R 
M. 1 371   

Spare   The  number of spare  b i ts  shou l d  be  ad j usted  i n  order to  
observe  byte  boundaries  

NOTE  Not used  i n  th i s  ed i ti on  2  of the  standard .  

 

Th is  message requ i res  mu l ti ple  s l ots  for a  complete  response;  however the  message  does  not  
need  to  be  encrypted .  

The  fol lowing  add i ti onal  functional  queries  must be  used  to  obta in  setup  i n formation  not 
con tained  wi th in  the  Message  21 .  

A.1 3  General  query request 

This  message  can  be  used  as  a  general  query request.  I t  can  replace  the  specia l  request 
messages.  

The  parameters  are  g i ven  i n  Table  A. 35.  

Table  A.35  – General  query request via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 0001 0
2
 =  34

1 0
 

Function  i denti fi er general  q uery  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sen t on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Requested  i n formation  6  Function  i denti fi er of the  requested  message  

Requested  ki nd  of i n formation  4  

Add i ti onal  i n formation  for requested  i n formation ,  

Query for F I 26  (vers i on ):  ki nd  of requested  vers ion  i n formation  

Query for F I 1 5  (broadcast rates);  Message  I D  I n dex,  1 5  =  a l l  
setti ngs  are  requested  

Message  I D  of requested  
i n formation  

6  
Query for F I 1 5  (broadcast rates):  Message  I D  of requested  
setti ng ,  0  =  no  i n formation ,  a l l  Message  I Ds  are  requested  

Spare  34  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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A.1 4 Configuration  of receiver operational  times  command  (COP)  

This  structure  defines  the  operational  period  for the  receivers .  When  chain ing ,  the  duration  of 
the  receiver wake-up  time shou ld  be  sufficien t to  a l l ow correct operation  of a  chain .  

The  parameters  are  g i ven  i n  Table  A. 36.  

The  s tructu re  of the  query response  for receiver on  time i s  i den tica l  to  the  configuration  
message  except the  function  i den ti fier i s  36  i nstead  of 35.  

Table  A.36  – Configuration  via  the  VDL for COP 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 0001 1
2
 =  35

1 0  

Function  i den ti fi er setti ng  recei ver power on  

B i ts  5-0  =  1 001 00
2
 =  36

1 0  

Function  i den ti fi er rece iver power on  response  

MMSI  of AtoN  30  MMSI  of AtoN   

Operational  Mode  2  0  =  operation  con trol l ed  by i n terna l  process  us ing  the  defi ned  
operati ng  schedu le.   

1  =  enabl e  operation  

2  =  d i sab le  operation  

3  =  reserved  for fu ture  use  

S tart  t ime  UTC hour 5  0-23;  24-31  not  used  

Start  t ime  UTC m inu te  6  0-59; 60-63  not  used  

Time  i n terval  between  periods  1 4  I n terval  between  rece iver acti vation  

1  – 1 0   080  m in   

Time  i n terval  between  periods  =  shal l  n ot  be  g reater than  1  week 
(604800  s) ,  shal l  not  be  h i gher resolu ti on  than  1  m in ,  and  the  
i n terva l  shal l  even l y d i vi de  an  hou r,  day or be  an  i n teger n umber 
of days;  th i s  resu l ts  i n  the  fol l owing  va l i d  i n terva l s :  

M inu tes:  1 , 2 , 3, 4 , 5, 6 , 1 0 , 1 2 , 1 5, 20, 30  

Hou rs :  1 , 2 , 3, 4, 6 , 8, 1 2 , 24  

Day:  1 , 2 , 3 , 4 , 5, 6 , 7  

Duration  of peri od  1 1  1  to  1   440  m in  

0  and  1   441  to  2   047  reserved  for fu tu re  use  

Reference  Year 1 4  1  to  9   999  

0  =  year not  avai l ab le/i gnore  

Years  i n  the  past  are  not  perm iss ible  

Reference  Month  4  1  to  1 2  

0  =  month  not  avai l ab le/i gnore  

1 3  to  1 5  reserved  for fu tu re  use  

Reference  Day 5  1  to  31  

0  =  day not  avai l able/i gnore  

Spare  1 3  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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A.1 5 Configuration  of message payload  for broadcast (MEB)  

This  message i s  used  to  define  the  con trol  i n formation  and  the  message  con ten t for s ing le  or 
au tonomous,  con tinuous  transm iss ion .  The  broadcast rate  configuration  (F I  1 2, 1 3)  wi th  
Message ID /Message I D  i ndex for a  speci fi c message shou ld  precede  the  payload  
configuration  to  i den ti fy i t  as  au tonomous  con tinuous  transm ission .  I f i t  i s  a  s i ng le  
transm ission ,  th is  payload  wi l l  be  broadcast u sing  the  s lots  reserved  by F I  1 2 , 1 3  wi th  
Message  I D/Message ID  i ndex =  0,  or i t  wi l l  use  the  next  avai lable  s lot.   

I n  a  fi rst s tep  the  payload  con trol  i n formation  message has  to  be  appl ied ,  i n  a  second  step  the  
payload  has  to  be  defined .  

The  parameters  are  g i ven  i n  Tables  A. 37  and  A. 38.  

Table  A.37  – Payload  control  configuration  via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 01
2
 =37

1 0
 

Function  i den ti fi er payload  con trol  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  than  
one  use  

Broadcast behaviou r  1  0  =  based  upon  CBR confi gu ration  

1  =  use  next ava i l able  s l ot  

Desti nati on  i nd icator 1  0  =  broadcast  

1  =  addressed  

Requ i red  for message  25  and  26.  

B i nary data  fl ag  1  0  =  unstructured  bi nary data  

1  =  b i nary data  coded  as  defi ned  by 1 6-b i t  app l i cation  i d enti fi er 

Desti nati on  MMSI  30  Requ i red  for add ressed  messages  (desti nati on  i nd icator =  1 )  

Spare  32  Spare  b i ts  needed  for 1 20-bi t  message  con ten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.38  – Payload  binary data  via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 1 0
2
 =38

1 0
 

Function  i den ti fi er payload  rebroadcast  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on -speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  than  
one  use  
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Total  n umber of s tructu res  4  Total  n umber of s tructu res  requ i red  to  be  received  before  a  
complete  AI S  message  can  be  constructed ;  m in imum  of 3  i s  
needed  to  broadcast a  s i ng l e  s l ot  message  

Sequence  number 4  Sequence  number wi th i n  the  tota l  number of s tructu res  
requ i red ;  shou ld  be  sequentia l  

Payload  l eng th   6  Number of payload  b i ts  

Payload  8. . 48  B inary data  or safety rel ated  text,  for a  va l i d  AIS  AtoN  station  
message,  i ncl ud ing  DAC/FI  for s tructu red  b i nary data   

Spare  3  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.1 6  Query response via  the VDL for Message 21  configuration  

The fol lowing  messages  replace  the  Message 21  con ten t response  message,  F I  33.  Message  
FI  39  provides  a l l  Message  21  configuration  i n formation  except the  AtoN  name.  The  other 3  
messages  (F I  40…42)  provide  the  AtoN  name.  They are  i den ti cal  to  the  AtoN  name 
configuration  messages  except the  new function  i den ti fiers.   

They can  be  queried  us ing  the  general  query,  F I  34  (see  A. 1 3).  

The  parameters  are  g i ven  i n  Tables  A. 39  to  A. 42.  

Table  A.39  – Query response  via  the  VDL,  Message  21  configuration   

Parameter 
Number of 

b i ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 1 1
2
 =  39

1 0
 

Functi on  i denti fi er for Message  21  con ten t  

MMSI  of AtoN  30  MMSI  of AtoN   

Type  of AtoN  
5  0  =  not  ava i l able  =  d efau l t;  refer to  appropri ate  defi n i ti on  set  up  i n  

I TU-R M . 1 371  

D imensions  

30  Reference  poi n t  for reported  pos i ti on ;  a l so  i nd icates  the  
d imension  of a i ds-to-navi gati on  (see  I TU-R M. 1 371 )  

Shou l d  be  g i ven  as  aaabbbccdd  

AtoN  status  b i ts  8  I nd ication  of the  AtoN  status ,  d efau l t  “00000000
2
”  

Vi rtual  AtoN  fl ag  2  

0  =  real  

1  =  vi rtua l  AtoN  

2  =  syntheti c  AtoN  (fl ag  remains  0  i n  Message  21  bu t  the  repeat  
i nd icator shou ld  be  >  0 )  

Pos i ti on  accuracy 1  1  =  h i gh ;  0  =  l ow =  d efau l t   

EPFS  type  4  As  defi ned  i n  I TU -R M . 1 371  

Acknowledgement procedure   1  

Determ ines  behaviou r for message  acknowledgement  

0  =  wi l l  provi de  acknowl edgement as  defi ned  by manufacturer  

1  =  wi l l  not  provide  acknowledgement   

Spare  23  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.40  – Query response  via  the  VDL,  fi rst  1 2  characters  of AtoN  name 

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 000
2
 =  40

1 0
 

Functi on  i denti fi er for Message  21  con ten t  

F i rst  1 2  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  F i rst  1 2  characters  of 34  characters  for name of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.41  – Query response  via  the  VDL,  second  1 2  characters  of AtoN  name  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 001
2
 =  41

1 0
 

Functi on  i denti fi er for Message  21  con ten t  

Second  1 2  characters  of AtoN  name  

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  Second  1 2  characters  of 34  characters  for name  of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.42  – Query response  via  the  VDL,  last 1 0  characters  of AtoN  name 

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 01 0
2
 =  42

1 0
 

Functi on  i denti fi er for Message  21  con ten t  

Last  1 0  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  60  Last  1 0  characters  of 34  characters  for name of AtoN  

Spare  1 4  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

B.1 1  TSP – Transmit slot prohibi t command  

B.1 1 . 1  Description  

This  structure  is  used  to  proh ib i t  an  AIS  station  from  transm i tting  i n  the  speci fi ed  s l ots  and  is  
appl icable  for RATDMA.  The  AIS  station  receiving  th is  structure  shou ld  not use  the  next  
occurrence of the  i nd icated  s lots.  Th is  structure  is  designed  to  be  used  to  protect  
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i n terrogation  responses  from  in terference from  Base  Station  transm iss ions  and  for use  wi th  
AtoN  Stations.  For an  AtoN  Station  the  un ique  i denti fi er i s  the  AtoN  Station  Real  MMSI .  

B.1 1 .2  Configuration  via  the  VDL for TSP  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0 2  =  990 1 0  

B i ts  5-0  =  01 1 1 01 2  =  29 1 0  

Functi on  i denti fi er TSP  structu re  – proh i b i ted  s l ots  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  1  Select  channel   

0  =  Channel  1  

1  =  Channel  2  

Establ i sh /cancel  1  Establ i sh  or cancel  proh ib i ted  s l ots  

0  =  establ i sh  

1  =  cancel  

Proh i bi ted  setti ng  n umber of 
th i s  report  

4  Th i s  i s  an  a l l owed  up  to  1 6  proh ibi ted  setti ngs  for AIS  AtoN  
Stations  

UTC hou r of the  fi rst  
proh ib i ted  b l ock 

5  0-23;  24  =  UTC hour not  avai l able  =  d efau l t;  25-31  not  used  

UTC m inu te  of the  fi rst  
proh ib i ted  b l ock 

6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot  of  the  fi rst  
proh ib i ted  b l ock 

1 2  Starti ng  s l ot  rang i ng  from  0  to  2249   

S l ot  i n terval  Channel  1  or 2  24  S lot  i n terval  rang i ng  from  0  to  (24*60*2250)   

 

Number of consecuti ve  s l ots  
i n  each  proh i bi ted  b l ock 
Channel  1  or 2  

1 2  The  number may range  from  1  to  2250  consecu ti ve  s l ots  

 

Proh i bi t  du rati on  con trol  2  0  =  immed iatel y restore  for use  a l l  proh i b i ted  s l ots  

1  =  s l ot  proh i b i ti on  expi res  after next occurrence  

2  =  proh i b i t  the  use  of i d en ti fi ed  s l ots   

3  =  restore  the  use  of i den ti fi ed  s l ots  

Spare  7  Spare  b i ts  needed  for 1 20  b i t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

B.1 1 .3  Query request  via  the  VDL for TSP  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0 2=  990 1 0  

B i ts  5-0  =  01 1 1 1 0 2  =  30 1 0  

Functi on  i denti fi er for a  query retri evi ng  a l l  proh i bi ted  s l ots  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i nd icates  Channel  1  

1  – i nd icates  Channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  
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Parameter 
Number of 

bi ts  
Description  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  bi ts  needed  for 1 20  b i t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

B.1 1 .4  Query response  via  the  VDL for TSP  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0 2  =  990 1 0  

B i ts  5-0  =  01 1 1 1 1 2  =  31 1 0  

Functi on  i denti fi er response  to  query retri eving  a l l  proh i bi ted  
s l ots  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Total  n umber of proh ib i ted  
setti ngs  to  report  

4  Total  n umber of proh ib i ted  sett i ngs  bei ng  confi gu red  by th i s  
AtoN  – each  proh i bi ted  setti ng  requ i res  an  own  report  
(message)   

Proh i bi ted  setti ng  n umber of 
th i s  report  

4  Th i s  i s  an  a l l owed  up  to  1 6  proh ibi ted  setti ngs  for AIS  AtoN  
Stations  

Channel  1  Select  channel   

0  =  Channel  1  

1  =  Channel  2  

UTC hou r of the  fi rst  
proh ib i ted  b l ock 

5  0-23;  24  =  UTC hou r not  avai l able  =  d efau l t;  25-31  not  used  

UTC m inu te  of the  fi rst  
proh ib i ted  b l ock 

6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot  of  the  fi rst  
proh ib i ted  b l ock 

1 2  Starti ng  s l ot  rang i ng  from  0  to  2249   

S l ot  i n terval  between  the  
proh ibi ted  s l ots  Channel  1  or 
2  

24  S lot  i n terval  rang i ng  from  0  to  (24*60*2250)   

Number of consecuti ve  s l ots  
i n  each  proh i bi ted  b l ock 
Channel  1  or 2  

1 2  The  number may range  from  1  to  2250  consecu ti ve  s l ots  

Spare  6  Spare  b i ts  needed  for 1 20  b i t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Annex B   
(normative)  

 
Message 21  – AtoN  status  bi ts   

 

As i nd icated  in  I ALA Recommendation  A-1 26  i n  Message 21 ,  8  b i ts  are  reserved  for AtoN  
status.  The  d iagram  below represents  the  recommended  use  of these  b i ts .   

I n i ti a l  factory defau l t  setti ng  for the  AtoN  status  b i ts  of Message  21  sha l l  be  a l l  zeros.  These  8  
b i ts  may a lso  represent  the  AtoN  status  as  defined  by I ALA recommendation  A-1 26.   

I ALA A-1 26  defines  the  fi rst three  b i ts  as  a  page  ID .  The  page  I D  can  range  from  0  to  7,  
a l l owing  8  pages.  The  fi rst page  (Page  ID  0  (000))  i s  defi ned  as  the  defau l t  “not used”  
cond i ti on  i n  Recommendation  I TU -R M . 1 371 .  Page  I Ds  1  to  3  are  being  used  reg ional l y and  
Page IDs  4  to  6  are  not defi ned  and  are  reserved  for fu ture  use.  Page  I D  7  i s  used  for the  
general  AtoN  status  as  shown  i n  F igure  B. 1 .  

Table  B. 1  contains  an  overview of a l l  I ALA A-1 26  defined  AtoN  status  pages.  

Table  B . 1  – AtoN  status  pages   

Page ID  Name  Use  

0  (000)  Defau l t  AtoN  status  b i ts  are  not  used  

1  (001 )  Reg i onal  page  Reserved  for fu tu re  use  

2  (01 0)  Reg i onal  page  Reserved  for fu tu re  use  

3  (01 1 )  Reg i onal  page  Reserved  for fu tu re  use  

4  (1 00)  I n ternational  page  Reserved  for fu tu re  use  

5  (1 01 )  I n ternational  page  Reserved  for fu tu re  use  

6  (1 1 0)  I n ternational  page  Reserved  for fu tu re  use  

7  (1 1 1 )  Genera l  AtoN  Status  RACON,  l i gh t  s tatus ,  &  hea l th  

 

Figure B. 1  – Use  of AtoN  status  bi ts  as  IALA A-1 26  Page  ID  7  

These  b i ts  shal l  be  employed  as  fo l lows:   

•  the  fi rst three  b i ts  shal l  be  used  to  defi ne  a  page  I D.  The  page  ID  can  range  from  0  to  7 ,  
a l l owing  8  pages.  The  fi rst page  (page  0  (000))  i s  not used  for the  reg ional /in ternational  

IEC 

1  1  1  X  X  X  X  X  

Page ID = 1 1 1  (7)  0 = good  health  

1  =  alarm  

00 =  no RACON instal led  

01  =  RACON installed  but not monitored  

1 0 =  RACON operational  

1 1  =  RACON error 

RACON status:  

00 =  no l ight or no monitoring  

01  =  l ight ON  

1 0 =  l ight OFF  

1 1  =  l ight error 

Light status:  
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appl ication  and  is  defi ned  as  the  defau l t “not used”  cond i ti on  i n  Recommendation  I TU -R 
M . 1 371 .  Page  7  (b inary 1 1 1 )  i s  used  i n  th is  s tandard .  Pages  1  to  6  are  reserved  for fu ture  
use.  The  fu ture  use  i s  envisaged  as  being  for mon i toring  of AtoN  parameters  such  as  
vol tages,  curren ts,  temperatures,  etc.  

•  page  7  may be  implemented  in  a l l  types  of AI S  AtoN  Stations.  The  fina l  5  data  b i ts  are  
defined  as  i n  the  d iagram  above.  

NOTE  

•  Manufactu rer’ s  defau l t  setti ng  for the  AtoN  status  b i ts  of Message  21  shou ld  be  a l l  zeros.  

•  Heal th  fl ag  a l arm  shou ld  be  set  to  1  to  i nd icate  a  fau l t  i n  or fa i l u re  of the  AtoN  system  or AIS  AtoN  Station ,  at  
th i s  l ocation .  Fu rther i nd ication  of the  fau l t  or fa i l u re  detai l  can  be  ach i eved  by use  of add i ti onal  pages  wi th i n  
the  reg ional  b i ts ,  or add ressed  bi nary Message  6.  

•  By us ing  on l y page  7  there  i s  no  need  to  togg l e  th rough  the  messages,  on l y Message  i d  7  has  to  be  read  thus  
a l l owing  an  immed iate  fi l teri ng .  

One b i t i s  used  for a lerti ng  the  competen t au thori ty that there  i s  a  problem  at the  AIS  AtoN  
Station .  Th is  a l lows  a  competent au thori ty to  avoid  using  Message  6 ,  i f there  i s  pressure  on  
VDL s lots,  wh i le  sti l l  receiving  some mon i toring  i n formation  every time Message 21  i s  sent by 
the  AIS  AtoN  Station .  

For further detai l s  on  the  use  of the  remain ing  AtoN  status  pages  refer to  I ALA 
documentation .   
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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uesti ons  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC al so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  62320-2  has  been  prepared  by I EC  techn ical  comm ittee  80:  
Mari time navigation  and  rad iocommun ication  equ ipment and  systems.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst  ed i tion ,  publ ished  i n  2008,  and  consti tu tes  
a  techn ical  revis ion .  

Th is  ed i tion  i ncludes  the  fol l owing  s ign i fican t techn ica l  changes  wi th  respect to  the  previous  
ed i tion :  

•  add i ti onal  cyber securi ty measures;  

•  updated  description  of configuration  via  VDL;  

•  updated  VDL access  scheme requ irements;  

•  new PI  sen tences  and  VDL message structures  wi th  added  description  for optional  TAG  
b locks;  
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•  added  requ irement for at  least one  standard  method  for configuration  us ing  Standard  PI  
sen tences;  

•  updated  test methods  and  updated  Annexes.  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

80/81 7/FDIS  80/822/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table .  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/I EC  D irectives,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC  62320  series,  publ ished  under the  general  ti tle  Maritime 
navigation and radiocommunication equipment and systems – Automatic identification  system 
(AIS) ,  can  be  found  on  the  I EC  websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  l ogo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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Part 2:  AIS  AtoN  Stations  – Operational  and  performance   
requirements,  methods  of testing  and  required  test results  

 
 
 

1  Scope 

This  part of I EC  62320  speci fies  the  operational  and  performance requ i rements,  methods  of 
testing  and  requ i red  test resu l ts  for AIS  AtoN  Stations  compatib le  wi th  the  performance  
standards  adopted  by IMO Resolu tion  MSC.74(69),  Annex 3 ,  Un iversal  AI S.  I t  i ncorporates  
the  techn ical  characteristics  of non-sh ipborne  AIS  AtoN  equ ipment,  i ncluded  i n  
Recommendation  I TU-R M . 1 371  and  I ALA Recommendation  A-1 26.  Where  appl icable,  i t  a lso  
takes  i n to  account the  I TU  Rad io  Regu lations.  Th is  standard  takes  i n to  account other 
associated  I EC  I n ternational  Standards  and  existing  national  s tandards ,  as  appl icable.  

Th is  document i s  appl icable  for au tomatic i den ti fi cation  system  (AIS)  i nsta l lations  on  a i ds  to  
navigation  (AtoN ).   

2  Normative references  

The fol l owing  referenced  documents  are  i nd ispensable  for the  appl ication  of th is  document.  
For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For undated  references,  the  l atest ed i ti on  
of the  referenced  document ( i nclud ing  any amendments)  appl i es.  

I EC 60945,  Maritime navigation and radiocommunication equipment and systems – General  
requirements – Methods of testing and required test results  

IEC 61 1 08  (a l l  parts) ,  Maritime navigation and radiocommunication equipment and systems – 
Global navigation satellite systems (GNSS)  

IEC 62287-1 ,  Maritime navigation and radiocommunication equipment and systems – Class B 
shipborne equipment of the automatic identification system (AIS)  – Part 1 :  Carrier-sense time 
division multiple access (CSTDMA)  techniques 

IEC 62320-3: 201 5,  Maritime navigation and radiocommunication equipment and systems – 
Automatic identification systems (AIS)  – Part 3: Repeater station – Minimum operational and 
performance requirements – Methods of test and required test results 

I TU  Rad io  Regu lations,  Append ix 1 8,  Table of transmitting frequencies in  the VHF maritime 
mobile  band 

I TU-R Recommendation  M . 1 371 -5: 201 4,  Technical characteristics for an automatic 
identification system using time division multiple  access in  the VHF maritime mobile band 

IALA Recommendation  A-1 26,  The Use of Automatic Identification System (AIS)  in  Marine 
Aids to Navigation 
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3 Terms,  defin i tions  and  abbreviations  

3. 1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

3. 1 . 1   
aids  to  navigation  
AtoN  
device  or system  external  to  vessels  that i s  des igned  and  operated  to  enhance the  safe  and  
efficient navigation  of vessels  and /or vessel  traffi c  

3. 1 .2   
Message  21  
AtoN  report transm i tted  on  the  VHF  data  l i nk by an  AI S  s tation  

3. 1 .3   
real  AIS  AtoN  
AIS  AtoN  station  wh ich  is  phys ica l l y l ocated  on  the  a i d  to  navigation  

Note  1  to  en try:  I MO MSC. 1 /Ci rc. 1 473  states  that  phys ical  AI S  AtoN  i s  an  AIS  Message  21  representi ng  an  a i d  to  
navigati on  that  physical l y exi sts .  

3. 1 .4   
synthetic AIS  AtoN  
Message  21  transm itted  from  an  AIS  station  l ocated  remotel y from  the  a i d  to  navigation  

Note  1  to  en try:  I MO MSC. 1 /Ci rc. 1 473  states  that  physical  AI S  AtoN  i s  an  AIS  Message  21  representi ng  an  a i d  to  
navigati on  that  physical l y exi sts .  

3. 1 .5   
vi rtual  AIS  AtoN  
Message 21  transm itted  from  an  AIS  station  for an  ai d  to  navigation  wh ich  does  not physical l y 
exist  

3.2  Abbreviated  terms  

AES  Advanced  Encryption  Standard  

AI S  au tomatic  i denti fication  system  

BI IT   bu i l t- i n  in tegri ty test  

BT  bandwid th-time product  

CSTDMA carrier sense  time d i vis ion  mu l tip le  access  

DGNSS  d i fferentia l  g lobal  navigation  satel l i te  system  

EPFS  e lectron ic posi ti on  fixing  system  

EUT  equ ipment under test  

FATDMA fixed  access  time d ivis ion  mu l tip le  access  

GNSS  g lobal  navigation  satel l i te  system  

IMO  I n ternational  Mari time  Organ ization  

MMSI  Mari time Mobi le  Service  I den ti ty 

NRZI  non-return  to  zero  inverted  

PER  packet error rate  

PI   presentation  i n terface  

RAIM  receiver au tonomous  i n tegri ty mon i toring  

RATDMA random  access  time d i vis ion  mu l ti p le  access  
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RF   rad io  frequency 

Rx  receive  

SBAS  satel l i te-based  augmentation  system  

SOTDMA sel f-organ izing  time d ivis ion  mu l tip le  access  

TDMA time d ivision  mu l ti ple  access  

Tx  transm it  

UTC Coord inated  Un iversal  Time 

VDL VHF  data  l i nk  

VHF  very h igh  frequency 

VSWR vol tage  stand ing  wave  ratio  

4 Description  

4.1  Types  of AIS  AtoN  stations  

There  are  three  types  of AIS  AtoN  stations  as  defined  i n  Table  1 .  The  AIS  AtoN  stations  may 
optional l y i nclude  add i tional  capabi l i ti es  as  defined  in  the  comments  column.  Table  2  
describes  the  use  of the  messages.  
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Table  1  – Description  of AIS  AtoN  stations  

Requ irements  
Type  1  AIS  
AtoN  station  

Type 2  AIS  
AtoN  station  

Type  3  AIS  
AtoN  station  

Comments  

VDL receiver No  recei ver 

Recei ver for 
query,  

confi gu rati on ,  or 
con trol  

functions  on ly  

Two recei ving  
processes  for 
au tonomous  

mode  
(RATDMA)  

When  RATDMA i s  not  used ,  on l y 
one  recei ving  process  i s  requ i red  
for au tonomous  mode.   

Transm i tted  
messages  

21  See  Tab le  2 .  

Access  mode  for 
Message  21  

FATDMA FATDMA 
FATDMA &  
RATDMA 

 

Access  Mode  for 
messages  other 
than  21 ,  i f 
implemented  

FATDMA FATDMA 
FATDMA &  
RATDMA 

CSTDMA (Type  3)  

Confi gu ration  /  
commun ication   
method  

Standard  sentences  of Table  1 4  

 Physical  i n terface  defi ned  by manufacturer 

Defi ned  by the  manufacturer wi th  
standard  sentences  and  optional l y 
us i ng  TAG  B locks.  

Phys ical  
commun ication  
i n terface   

At  l east  one  sha l l  be  provi ded  by the  manufacturer for 
test.  Not  requ i red  for operati on .  

The  e l ectri cal  and  physical  
characteri sti cs  shal l  be  defi ned  by 
the  manufacturer.   

Transm i t  power Nom inal  1 2 , 5  W   As  defi ned  by the  manufactu rer  

Transm i tter 
capabi l i ty  

Frequency ag i l e  S ing le  frequency 

Syntheti c  and  
Vi rtual  AtoN  

Not  Requ i red  Yes   

Posi ti on i ng  
device  

EPFS  and  surveyed  pos i ti on  Surveyed  posi ti on  on l y (no  EPFS)   

UTC 
synchron isati on  

UTC D i rect  
UTC i nd i rect  or semaphore  (Type  
3)  

Ass ignment  Shal l  n ot  respond  to  ass ignment  Messages  1 6  and  23    

I n terrogation  
Shal l  respond  wi th  the  Message  21  of the  Real  AI S  

AtoN  MMSI  on l y.  
 

Defau l t  ( i n i ti a l  
factory setti ng )  

MMSI  =  000000000  

No  schedu le  confi gu red  

No  vi rtual  AtoN  confi gured  

Rad i o  parameters  confi gu red  per Table  6  

No  surveyed  pos i ti on  

Encryption  key =  a l l  zeros  

AtoN  status  b i ts  =  a l l  zeros  
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Table  2  – Use  of VDL messages  

Msg.  
No.  

Name of message  M . 1 371 -5  

Ref.  

R/P  

Type  2  

R/P  

Type 3  

PI  

Output  

T  

Type  1 &2  

T  

Type 3  

Remark 

0  Undefined  None  No  No  No  No  No  Reserved  for fu tu re  
use  

1  Posi ti on  report  
(schedu led )  

A8-3. 1  No  Yes  Yes   No  Opt Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

On l y implemented  to  
repeat acti ve  AIS-
SART messages  

2  Posi ti on  report  
(ass igned )  

A8-3. 1  No  Yes  Yes   No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

3  Posi ti on  report  
(when  
i n terrogated)  

A8-3. 1  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

4  Base  s tation  report  A8-3. 2  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

5  Stati c  and  voyage  
re l ated  data  

A8-3. 3  No  No  Yes  No  No   

6  Addressed  b i nary 
message  

A8-3. 4  Opt Opt  Yes  Opt  Opt On ly i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  s tation ,  or 
0  

7  B i nary 
acknowledge  

A8-3. 5  Opt  Opt Opt  No  Opt  

8  B i nary broadcast 
message  

A8-3. 6  No  No  Yes  Opt Opt  

9  Standard  SAR 
ai rcraft  posi ti on  
report  

A8-3. 7  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

1 0  UTC and  date  
i nqu i ry 

A8-3. 8  No  No  Opt No  No   

1 1  UTC/ date  
response  

A8-3. 9  No  No  Opt No  No   

1 2  Addressed  safety 
re l ated  message  

A8-3. 1 0  No  Opt Yes  Opt  Opt On ly i f add ressed  to  
own  s tati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

1 3  Safety re lated  
acknowledge  

A8-3. 1 1  No  Opt  Opt No  Opt  

1 4  Safety re lated  
broadcast  message  

A8-3. 1 2  No  Opt  Yes  Opt  Opt  

1 5  I n terrogation  A8-3. 1 3  Opt Opt  Opt No  No  Shal l  respond  wi th  
the  Message  21  of 
the  Real  AIS  AtoN  
MMSI  on l y  

1 6  Assigned  mode  
command  

A8-3. 1 4  

 

No  No  Opt No  No   

1 7  DGNSS   A8-3. 1 5  No  Opt  Opt No  No   

1 8  Standard  Class  B  
equ i pment posi ti on  
report  

A8-3. 1 6  No  Yes  Yes  No  No  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  
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Msg.  
No.  

Name of message  M . 1 371 -5  

Ref.  

R/P  

Type  2  

R/P  

Type 3  

PI  

Output  

T  

Type  1 &2  

T  

Type 3  

Remark 

1 9  Extended  Class  B  
equ i pment posi ti on  
report  

A8-3. 1 7  No  No  Opt No  No   

20  Data  l i nk 
management  
message  

A8-3. 1 8  No  No  Opt No  No   

21  Aids-to-Navigation  
report  

A8-3. 1 9  No  No  Yes  Yes  Yes   

22  Channel  
management  
message  

A8-3. 20  No  No  Opt No  No   

23  Group  assi gnment  
command  

A8-3. 21  No  No  Opt No  No   

24  Stati c  data  report  

(s i ng l e  s l ot,  two  
parts)  

A8-3. 22  No  No  Yes  No  No   

25  S ing l e  s l ot  b i nary 
message  

A8-3. 23  Opt Opt  Yes  Yes  Yes  On l y i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

26  Mu l ti pl e  s l ot  b i nary 
message  

A8-3. 24  Opt  Yes  Yes  Yes  Yes  Comm  State  
requ i res  evaluation  
i f RATDMA enabled  

On l y i f add ressed  to  
own  stati on  
i ncl ud i ng  vi rtual  
MMSI s  associated  
wi th  own  station ,  or 
0  

27  Long-range  AIS  
broadcast  message  

A8-3. 25  No  No  Opt No  No   

28  to  63  Undefined  None  No  No  No  No  No  Reserved  for fu tu re  
use  

Key:  

R/P:  Recei ve  and  process  i n ternal l y,  e . g .  prepare  for ou tpu t vi a  PI ,  act  upon  the  recei ved  i n formation ,  and  use  
the  received  i n formation  i n ternal l y.  

O:  Outpu t message  content  vi a  P I  us i ng  P I  VDM  messages  

T:  Transm ission  by own  station :  "Yes"  =  requ i red ;  "No"  =  shal l  not  be  transm i tted  

I NF:  VDL message  wi l l  be  ou tpu t vi a  P I  us i ng  a  P I  VDM  message  for i n formation  on ly.  Th i s  function  may be  
suppressed  by the  confi guration  setti ng .  

  

4.2  Type 1  AIS  AtoN  station  

4.2. 1  Characteristics  

4.2. 1 . 1  General  

Type 1  AI S  AtoN  station  has  no  receiver.  I t  transm i ts  on  FATDMA s lots  g i ven  in  i ts  
configuration .  F igure  1  shows  the  functional  b lock d iagram  of a  Type  1  AI S  AtoN  station .   
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Figure 1  – Functional  block d iagram  of a  Type 1  AIS  AtoN  Station  

The characteristics  of the  type  1  AI S  AtoN  station  are:  

•  transm i ts  us ing  FATDMA;  

•  no  receive  capabi l i ty,  therefore:  

– cannot be  configured  via  the  VDL,  

– cannot synchron ise  to  other stations;  

•  configuration  i n terface  as  defined  by the  manufacturer;  

•  1 2 , 5  W  nom inal  transm itter power or as  defined  by the  manufacturer;  

•  dua l  channel  transm iss ion .  

4.2. 1 .2  Control ler 

The con trol ler composes  Message 21  and  ensures  the  correct operation  of the  AI S  AtoN  
station  on  the  VDL.  

4.2. 1 .3  Timing  and  synchron isation  device  

This  device  provides  the  time and  synchron isation  for the  control ler.   

4.2. 1 .4  Power supply 

The power suppl y generates  the  i n ternal  vol tages.  

4.2. 1 .5  BI IT  

The  bu i l t- in  in tegri ty tests  (B I IT)  shal l  provide  i n tegri ty mon i toring .  

4.2. 1 .6  EPFS  

Electron ic  pos i ti on  fixi ng  system  (EPFS)  provides  the  current pos i ti on  of the  AtoN .  

 

Control l er 

 

Power 
suppl y  

 

B I I T  

AIS  Tx 

Type  1  AI S  AtoN  station  

External  i n terface  

Tim ing  and  
sync device  

Confi gu ration   

EPFS 

IEC 
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4.2. 1 .7  Configuration   

The i n terface  used  to  configure  the  AI S  AtoN  station .  

4.2.2  Capabi l i ty  

Type 1  AIS  AtoN  station  i s  capable  of transm itti ng  Message  21  using  FATDMA.  

4.2.3  Al ternatives  

4.2.3.1  Addi tional  control ler capabi l i ty 

I n  add i tion  to  Message 21 ,  the  con trol l er shal l  compose optional  ou tput messages  to  the  VDL 
us ing  FATDMA as  described  in  Table  3.  No  other messages  are  a l lowed .  Also  the  Type  1  AIS  
AtoN  station  shou ld  not retransm i t the  addressed  b inary message (Messages  6  and  1 2) .  The  
number of retries  shou ld  be  set to  0.  

Table  3  – Summary of optional  Type 1  AIS  AtoN  Station  messages  

Msg.  ID  Message name  Message description  Appl ication  examples  

6  B inary add ressed  message  B inary data  for addressed  
commun ication   

Mon i tori ng  of AtoN  l an tern ,  power 
suppl y,  etc.  

8  B i nary broadcast message  B inary data  for broadcast  
commun ication   

Meteorolog ical  and  hydrolog ica l  
data  

1 2  Addressed  safety re l ated  
message  

Safety re lated  data  for addressed  
commun ication  

Warn  AtoN  mal function ing  

1 4  Broadcast  safety re lated  
message  

Safety re lated  data  for broadcast  
commun ication  

Warn  AtoN  mal function ing  

25  S ing le  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

Status  report  

 

4.2.3.2  Configuration  method  

The type  1  AIS  AtoN  station  may be  configured  us ing  standard  configuration  sen tences  
( I EC 61 1 62-1  and  as  described  i n  NMEA 1 083: J une  201 2).  

4.2.3.3  No EPFS  

When  a  surveyed  pos i tion  i s  used ,  the  EPFS may not be  requ i red .  

4.2.3.4  TDMA transmitter (AIS  Tx)  

The TDMA transm i tter may operate  on  a  s ing le  channel .   

4.2.3.5  External  in terface  

The external  in terface(s)  may be  used  for commun ication  wi th  external  devices  (for example  
AtoN  l an tern ,  AtoN  power suppl y,  h ydrolog ical  and  meteorolog ica l  i nstruments,  etc. ) .  

4.2.3.6  Synthetic  and  Virtual  AtoN  

The AIS  AtoN  station  may be  capable  of transm i tting  Message 21  for syn thetic and  vi rtua l  AI S  
AtoN .   
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4.3  Type 2  AIS  AtoN  station  

4.3. 1  Characteristics  

Type 2  AI S  AtoN  station  transm i ts  on  FATDMA s lots.   

Type  2  AIS  AtoN  station  has  a  con trol  receiver for messages  con ta in ing  configuration  
sen tences  (see  NMEA 01 83: June  201 2) .  F i gure  2  shows the  functional  b lock d iagram  of a  
type  2  AIS  AtoN  station .   

 

Figure 2  – Functional  block d iagram  of a  type 2  AIS  AtoN  station  

The characteristics  of the  type  2  AI S  AtoN  station  are:  

•  transm i ts  us ing  FATDMA;  

•  l im i ted  receiver capabi l i ty,  therefore  cannot main ta in  a  s lot map and  cannot use  RATDMA 
access  scheme;  

•  configuration  i n terface  as  defined  by the  manufacturer;  

•  1 2 , 5  W  nom inal  transm i tter power or as  defined  by the  manufacturer;  

•  dual  channel  transm iss ion .  

4.3.2  Capabi l i ty  

A type  2  AI S  AtoN  station  has  the  capabi l i ti es  of a  type  1  AIS  AtoN  station ,  wi th  the  add i tion  
of a  con trol  receiver.  

4.3.3  Control  receiver 

The type  2  AIS  AtoN  station  shal l  have  a  receiver operating  on  an  AIS  channel  for control  
functions  on l y.   

4.3.4  Al ternatives  

The type  2  AI S  AtoN  station  a l ternatives  i nclude  a l l  the  type  1  AI S  AtoN  station  a l ternatives  as  
described  in  Table  3 .   
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4.4 Type 3  AIS  AtoN  Station  

4.4. 1  Characteristics  

Type 3  AI S  AtoN  station  has  AI S  receive  and  transm it capabi l i ties  i n  accordance wi th  
Recommendation  I TU-R M . 1 371 .  F i gure  3  shows  the  functional  b lock d iagram  of a  type  3  AI S  
AtoN  station .  

 

Figure 3  – Functional  block d iagram  of a  type 3  AIS  AtoN  station  

The characteristics  of the  Type  3  AIS  AtoN  station  are:  

•  reception  capabi l i ty on  both  AI S  channels ,  

•  transm ission  us ing  FATDMA.  

4.4.2  Capabi l i ty  

A type  3  AI S  AtoN  station  has  the  capabi l i ty of a  type  1  AI S  AtoN  station ,  wi th  the  add i tion  of 
AI S  receivers.  

4.4.3  AIS  receiver (AIS  Rx)  

The type  3  AI S  AtoN  station  shal l  have  two AIS  (TDMA)  receiving  processes  to  produce and  
maintain  a  s l ot  map for au tonomous  in teraction  wi th  the  VDL.   

4.4.4  Al ternatives  

4.4.4.1  General  

The  type  3  AI S  AtoN  station  a l ternatives  include  a l l  the  type  1  and  type  2  AIS  AtoN  station  
a l ternatives,  wi th  the  add i tions  of 4 . 4. 4. 2 ,  4 . 4 . 4. 3  and  4 . 4 . 4. 4.  

4.4.4.2  Addi tional  control ler capabi l i ty 

I n  add i tion  to  Message  21 ,  the  con trol l er composes  optional  ou tpu t messages  to  the  VDL as  
described  i n  Table  4 .  No  other messages  are  a l l owed ,  except repeating  of SART messages,  
see  5. 4.  

IEC  
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Table  4  – Summary of optional  Type 3  AIS  AtoN  Station  messages  

Msg.  ID  Message name  Message description  Appl ication  examples  

6  B inary add ressed  message  B inary data  for addressed  
commun ication   

Mon i tori ng  of AtoN  equ i pment  

7  B i nary acknowledge  message  Acknowledge  of add ressed  bi nary 
message  

 

8  B i nary broadcast message  B inary data  for broadcast  
commun ication   

Meteorolog ical  and  hydrolog ica l  
data  

1 2  Addressed  safety re l ated  
message  

Safety re lated  data  for addressed  
commun ication  

Warn  AtoN  mal function ing  

1 3  Safety re lated  acknowl edge  
message  

Acknowledge  of add ressed  safety 
rel ated  message  

 

1 4  Broadcast  safety re lated  
message  

Safety re lated  data  for broadcast 
commun ication  

Warn  AtoN  mal function ing  

25  S ing le  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

Status  report  

26  Mu l ti pl e  s l ot  b i nary message  B inary data  for addressed  or 
broadcast  commun ication  

S tatus  report  

 

4.4.4.3  Access  mode   

4.4.4.3.1  Message  21  

Transm i ts  us ing  FATDMA or RATDMA.  

4.4.4.3.2  Messages  other than  Message 21  

For each  message  other than  Message 21 ,  the  type  3  AIS  AtoN  station  may use  FATDMA,  
CSTDMA or RATDMA.  

4.4.4.4  Ind i rect and  semaphore  synchron isation  

A type  3  AI S  AtoN  station  may optional l y synchron ise  to  other AIS  stations  us ing  UTC ind i rect 
synchron isation  or other AIS  stations  acting  as  semaphore.   

4.5  Optional  d i rect  configuration  via  VDL (types  2  and  3)  

An  AIS  AtoN  station  can  be  configured  via  the  VDL us ing  Messages  6  or 25  wi th  encrypted  
b inary data  as  defined  in  Annex A.   

The  AIS  AtoN  station  shal l  attempt to  decrypt the  b inary data,  and  check that i t  i s  the  i n tended  
recip ient of the  message before  processing  the  message  any further (see  Table  5) .  

AES encryption  wi th  a  key l eng th  of 1 28  b i ts  i s  used  to  encrypt  the  configu ration  data  over the  
VDL.  The  manufactu rer may implement a  l onger key length .  Th is  shal l  be  mentioned  i n  the  
manual .  

4.6  Optional  configuration  via  VDL using  chain ing  (type 3)  

A chain  of AI S  AtoN  stations  a l l ows  for communication  from  a  configuring  AIS  s tation  to  AIS  
AtoN  stations  that may be  unable  to  communicate  d i rectl y wi th  the  configuring  AI S  s tation .  
The  messages  are  passed  from  station  to  station  un ti l  the  i n tended  recipien t i s  reached ,  see  
Figure  4 .  

The  concept requ i res  an  AIS  AtoN  station  to  have  knowledge  of other AIS  AtoN  stations  i n  the  
chain ,  namely i ts  paren t and  a l l  ch i ld ren  be low i t  i n  the  chain .  A “paren t s tation”  i s  a  station  
that i s  i n  the  d i rection  of the  configuring  AIS  station .  A “ch i l d  station”  i s  a  station  that i s  
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d i rected  away from  a  configuring  AI S  station .  I n  order to  preven t unnecessary retransm ission  
of the  messages,  each  AIS  AtoN  station  i n  a  chain  shal l  have  on l y one  paren t,  bu t may have  
mu l tip le  ch i ld ren  ( th is  i ncludes  a l l  syn thetic  and  vi rtua l  AIS  AtoN).  

Message 6  or 25  i s  used  for the  transfer of the  encrypted  b inary fie l d .  I t  i s  assumed  that the  
whole  chain  has  the  same encryption  key.  The  source  ID  and  “MMSI  of AtoN”  fie lds  of 
Message  6  or 25  i s  used  to  determ ine  whether the  received  message i s  from  a  parent  or ch i l d  
station .  I f not,  then  the  received  message  i s  ignored .  

When  Message  6  i s  used ,  the  destination  ID  shal l  be  own  station  MMSI  or zero.  I f the  
destination  is  zero,  the  message shal l  not be  processed  un less  the  source  ID  i s  the  parent.  

The  encrypted  binary data  fie ld  i s  decrypted  to  obtain  the  function  I D  and  “MMSI  of AtoN” .  I f 
the  source  I D  of the  message  i s  set to  the  paren t s tation  ID  and  the  function  ID  i s  a  
configuration ,  query request  or function ,  and  the  MMSI  of the  AI S  AtoN  station  i s  i n  the  chain ,  
then  the  message  shal l  be  retransm i tted ,  wi th  the  source  I D  set  to  i ts  own  MMSI .  I f the  source  
ID  of the  message is  set  to  a  ch i l d  MMSI  and  the  function  I D  is  a  query response,  then  the  
message  shal l  be  retransm i tted ,  wi th  the  destination  I D  set to  the  paren t  MMSI .  Any other 
combination  of known  or unknown  MMSI  is  i gnored  (see  Table  5).  

The  AIS  AtoN  station  shal l  attempt to  decrypt the  b inary data,  and  check that i t,  or one  of i ts  
ch i l d ren ,  i s  the  i n tended  recipien t of the  message,  before  processing  the  message  any further.  
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Figure 4  – VDL  configuration  decision  tree  
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Table  5  – Configuration  of AIS  AtoN  stations  via  VDL 

Source  ID  Type of Message  
accord ing  to  

function  ID  from  
Table  i n  A. 1  

“MMSI  of AtoN”  
from  encrypted  
binary fi eld  

Action  by own  station  

Parent Query response  Any I gnore  

Paren t Confi gu ration ,  
functional  or 
query request  

Not own  stati on  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
veri fy i n tended  reci pi en t  i s  a  ch i l d  and  re-transm i t  
message  wi th  source  I D  set  to  own  stati on  MMSI .  

Paren t Confi gu ration  or 
functional  

Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
process  

Paren t Query request  Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  or 0  b ,  then  
send  response  wi th  “MMSI  of AtoN”  =  own  s tation  

Ch i l d  Query response  Any Re-transm i t  message  to  the  paren t wi thout  chang ing  
the  “MMSI  of AtoN ”  

Ch i l d  Confi gu ration ,   
q uery request  or 
functional  

Any I gnore  

Other  a  Confi gu ration  or 
functional  

Own  station  Veri fy that  the  desti nati on  I D  =  own  MMSI  b ,  then  
process  

Other  a  Query request  Own  station  Veri fy that  the  desti nation  I D  =  own  MMSI  b ,  then  send  
response  wi th  “MMSI  of AtoN ”  =  own  s tati on  

Other  a  Any Not own  station  I gnore  

a  
Other i s  any MMSI  that  i s  not  a  parent  or ch i l d  

b  
Only check when  Message  6  i s  used

 

 

5 Requirements  for AIS  AtoN  stations  

5.1  Physical  l ayer 

5. 1 . 1  Transmitter requ irements  

5. 1 . 1 . 1  Channel  

The AIS  AtoN  station  shal l  operate  on  dual  channels ,  channel  1  and  channel  2 ,  i n  the  VHF  
mari time mobi l e  service  band ,  us ing  25  kHz bandwid th ,  accord ing  to  the  I TU  Rad io  
Regu lations,  Append ix 1 8.   

5. 1 . 1 .2  Channel  al ternatives  

The  type  1 ,  type  2  and  type  3  AIS  AtoN  stations  may transm i t on  a  s i ng le  channel  on l y,  e i ther 
channel  1  or channel  2 .   

5. 1 . 1 .3  Parameter settings  

Table  6  and  Table  8  are  derived  from  Recommendation  I TU -R M . 1 371  and  g ive  the  
parameters  requ i red  for an  AI S  AtoN  station .  For the  mean ing  of the  symbols  and  add i ti onal  
i n formation  (footnotes) ,  refer to  the  appropriate  section  of Recommendation  I TU -R M . 1 371 .  
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Table  6  – Requ ired  parameter settings  for an  AIS  AtoN  Station  

Symbol  Parameter name  Setting  (FATDMA,  RATDMA)  Setting  (CSTDMA)  

PH.RFR Reg i onal  frequencies  Two  channels  between  1 56, 025  MHz and  1 62, 025  MHz 

PH.AIS1  Channel  1  (defau l t  channe l  1 )  1 61 , 975  MHz 

PH.AIS2  Channel  2  (defau l t  channe l  2)  1 62, 025  MHz 

PH.BR B i t  rate   9  600  bps  

PH.TS  Trai n i ng  sequence   24  b i ts  

PH .TST Transm i tter settl i n g  t ime  (transm i t  
power wi th i n  20  %  of fi nal  val ue.  
Frequency s tabl e  to  wi th i n  ±1 , 0  kHz 
of fi nal  va l ue).  Tested  at  
manufacturers  declared  transmi t  
power  

≤  1 , 0  ms  ≤  31 3  µs  

 Ramp down  time  ≤  832  µs  ≤  31 3  µs  

 Transm ission  du ration  ≤  80  ms  ≤  23  333  µs  

 Transm ission  del ay No  delay 2  083  µs  

 Transm i tter ou tpu t  power 1 2 , 5  W  or as  defi ned  by manufacturer 

 

I n  add i tion ,  the  constants  of the  phys ica l  l ayer of the  AIS  AtoN  station  shal l  comply wi th  the  
values  g i ven  in  Table  7  and  Table  8 .  

Table  7  – Requ ired  settings  of physical  layer constants  

Symbol  Parameter name  Value  

PH.DE  Data  encod i ng  NRZI  

PH . FEC Forward  error correction  Not  used  

PH . I L  I n terl eaving  Not  used  

PH .BS  B i t  scrambl i ng  Not  used  

PH .MOD  Modu l ation  Bandwid th  adapted  GMSK 

 

Table  8  – Modulation  parameters  of the  physical  l ayer of the  AIS  AtoN  station  

Symbol  Name  Value   

PH.TXBT Transm i t  BT-product  0 , 4  

PH .RXBT Recei ve  BT-product  0 , 5  

PH .MI  Modu l ation  i ndex 0 , 5  

 

5.1 . 1 .4  Transmitter shutdown  

An  automatic transm itter shu tdown  shal l  be  provided  to  ensure  that transm ission  does  not 
con tinue  for more  than  2  s .  Th is  shu tdown  shal l  be  i ndependen t of any software.  

5.1 . 1 .5  Transmitter characteristics  

The techn ical  characteristics  as  speci fied  i n  Table  9  shou ld  appl y to  the  TDMA transm i tter.  
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Table  9  – M in imum  requ ired  TDMA transmitter characteristics  

Transmi tter parameters  Requ i rements   

Carri er power error ±1 , 5  dB  (normal ) ,  ±3  dB  (extreme)  

Carri er frequency error ±500  Hz  (normal ) ,  ±1  000  Hz (extreme)  

S l otted  modu lati on  mask −25  dBc Δfc  <  ±1 0  kHz 

−60  dBc ±25  kHz <  Δfc  <  ±62, 5  kHz 

Transm i tter test  sequence  
and  modu l ation  accuracy 

<  3  400  Hz for b i t  0 ,  1  (normal  and  extreme)  

2  400  Hz ±  480  Hz for b i ts  2 ,  3  (normal  and  extreme)  

2  400  Hz ±  240  Hz for b i ts  4 . . .  31  (normal ,  2  400  Hz ±  480  H z extreme)  

For b i ts  32  … 1 99  

1  740  Hz ±  1 75  Hz (normal ,  1  740  Hz ±  350  Hz extreme)  for a  b i t  pattern  of 01 01  

2  400  H z ±  240  Hz (normal ,  2  400  H z ±  350  H z extreme)  for a  b i t  pattern  of 00001 1 1 1  

Transm i tter ou tpu t  power 
versus  t ime  

Power wi th i n  mask shown  i n  F i gure  5  and  t im ings  g i ven  i n  Table  1 2  

Spuri ous  em issions  –36  dBm  9  kHz. . .  1  GHz  

–30  dBm  1  GHz. . .  4  GHz 

 

5.1 .2  Receiver requ irements  

The techn ical  characteristics  as  speci fied  i n  Table  1 0  shou ld  appl y to  the  TDMA receivers.  
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Table  1 0  – Requi red  receiver characteristics  

Receiver 
parameters  

Requ i red  
resu l t  

(Max PER 
or 

absolute  
l evel  i n  
dBm)  

Type 3  (TDMA receiver)  Type  2  (con trol  recei ver)  

Wanted  signal  
Unwanted  
s ignals  

Wanted  s ignals  
Unwanted  
signals  

Sensi ti vi ty  20%  

−1 07  dBm  normal  

−1 04  dBm  normal  

at  ±  500Hz offset  

−1 01  dBm  
extreme  

-  

−97  dBm  normal  

−94  dBm  normal  

at  ±500Hz 

offset  

−91  dBm  extreme  

-  

Error at  h i gh  
i nput  l evel s  

2%  

1 0%  

−77  dBm  

−7  dBm  

-  

-  

−77  dBm  

−7  dBm  

-  

-  

Co-channel  
re j ecti on  

20%  −1 01  dBm  

−1 1 1  dBm  

−1 1 1  dBm  at  

±1  000Hz offset  

−91  dBm  

−1 07  dBm  

−1 07  dBm  at  

±1  000  Hz offset  

Ad jacent channel  
selecti vi ty  

20%  −1 01  dBm  −31  dBm  −91  dBm  −31  dBm  

Spuri ous  
response  
re j ecti on  

20%  −1 01  dBm  −31  dBm  −91  dBm  −31  dBm  

I n termodu l ation  
response  
re j ecti on  

20%  −1 01  dBm  −36  dBm  −91  dBm  −36  dBm  

B locking  and  
desensi ti sati on  

20%  −1 01  dBm  

−23  dBm  

(<  5  MHz)  

−1 5  dBm  

(>  5  MHz)  

−91  dBm  

−33  dBm  

(<  5  MHz)  

−25  dBm  

(>  5  MHz)  

Spuri ous  
em issions  

−57  dBm  or 
l ess  

(9  kHz-
1  GHz)  

−47  dBm  or 
l ess  

(1  GHz-
4  GHz)  

-  -  -  -  

 

5.1 .3  Power consumption  

The manufacturer shal l  state  the  average  power consumed  by the  AI S  AtoN  station  under 
defined  test cond i tions.   

5.1 .4  Environmental  requ irements  

The manufacturer shal l  declare  the  category for durabi l i ty and  res istance  to  environmenta l  
cond i ti ons  (e. g .  durabi l i ty and  res istance  to  environment,  e lectromagnetic em issions,  and  
immun i ty to  e lectromagnetic  envi ronment)  for the  EUT as  speci fied  i n  I EC 60945.  
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5.2  Link layer 

5.2. 1  General  

The l i nk layer speci fi es  how data  shal l  be  formatted  and  transm i tted  on  the  VDL.   

The  l i nk layer requ irements  are  referenced  to  Recommendation  I TU-R M . 1 371 .  

5.2.2  AIS  Messages  

5.2.2 .1  Message  21  format  and  content  

5.2.2 .1 . 1  AtoN  status  bi ts  

The  AIS  AtoN  station  shal l  broadcast Message  21 ,  as  defined  in  Recommendation  I TU -R 
M. 1 371 .  I n  Message 21 ,  the  status  b i ts  (7  6  5  4  3  2  1  0)  are  numbered  so  that  bi t  7  i s  the  
most s ign i fican t b i t,  and  b i t  0  i s  the  l east s ign i fican t b i t.  The  fi rst three  b i ts  ( i . e .  7 ,  6  and  5)  
sha l l  be  used  to  define  a  page  I D.  The  page  I D  can  range  from  0  to  7 ,  a l l owing  8  pages.  Page  
ID  0  shal l  not  be  used  for the  reg ional /in ternational  appl ication .   

Annex B  defines  AtoN  status  b i t  pages.   

5.2.2 . 1 .2  Vi rtual  and  Synthetic AIS  AtoN  message  

An  AIS  AtoN  station ,  when  broadcasting  Message 21  for vi rtual  and  syn thetic AtoN ,  shal l  use  
the  MMSIs  a l l ocated  to  the  vi rtual  and  syn thetic AtoN  as  issued  under the  same series  for real  
AI S  AtoN  stations.  For syn thetic AI S  AtoN  messages,  the  repeat i nd icator fie l d  shal l  be  set to  
1  to  s i gn i fy that the  message  i s  transm i tted  from  a  posi ti on  other than  that provided  in  the  
message.  Al l  parameters  of a l l  vi rtual  and  syn thetic AI S  AtoN  messages  shal l  be  configurable .  

5.2.2 .2  Addi tional  messages  

I n  add i tion  to  Message 21 ,  the  AIS  AtoN  station  may transm it other messages,  i n  accordance  
wi th  Recommendation  I TU-R M . 1 371 .  These  are  summarised  in  Table  2 .  

5.2.3  Synchronisation  

5.2.3. 1  General  

Synchron isation  is  used  to  determ ine  the  TDMA frames  and  ind ividual  s lots  so  that the  
transm ission  of the  AI S  message  is  performed  wi th in  the  des i red  s lot.  The  synchron isation  for 
the  AtoN  AIS  station  shal l  be  UTC d i rect.   

I f UTC d i rect synchron isation  i s  l ost,  the  AIS  AtoN  station  shal l  cease  transm i tting  or 
optional l y behave  as  declared  by the  manufacturer.   

5.2.3.2  Optional  ind irect synchron isation  

When  UTC synchron isation  has  fa i l ed ,  the  type  3  AIS  AtoN  station  may use  i nd i rect  
synchron isation  or synchron ise  to  a  s tation  acting  as  a  semaphore.   

5.2.3.3  Synchronisation  accuracy 

The transm iss ion  tim ing  error,  i ncl ud ing  j i tter,  of the  AtoN  AIS  shal l  be  wi th in  the  l im i ts  as  
defined  i n  Table  1 1 ,  referri ng  to  an  i deal  transm ission  as  defined  by Recommendation  I TU-R 
M. 1 371 .  
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Table  1 1  – Maximum al lowed  time  error 

Synchron isation  mode  Maximum  al lowed  time error 

UTC d i rect  synchron isati on  ±  1  b i t  (±  1 04  µs)   

UTC i nd i rect  synchron isation  ±  3  b i ts  (±  31 2  µs)   

Semaphore  synch ron isation  ±  3  b i ts  (±  31 2  µs)   

 

5.2.4  VDL access  schemes  

5.2.4.1  General  

The AIS  AtoN  station  shal l  use  FATDMA (or RATDMA on l y for Type  3)  for the  transm iss ion  of 
Message  21 .   

The  AIS  AtoN  station  may optional l y transm i t Messages  6,  7 ,  8 ,  1 2 ,  1 3,  1 4,  25  and  26.  The  
maximum  length  of Messages  6 ,  8,  1 2 ,  and  1 4  i s  th ree  s lots  per message when  us ing  
FATDMA or RATDMA ( i f implemented) .  CSTDMA may be  used  for one-s lot  messages  on l y.  

To  ensure  a  cons istent s lot range,  the  message transm ission  s lot i n terval  va l i d  range  i s  375  to  
3  240  000  s lots .  The  i n terval  shal l  even l y d i vide  a  m inute,  hour,  or day,  and  shal l  be  an  i n teger 
number of s lots.  Th is  resu l ts  i n  the  fo l lowing  va l i d  i n tervals :  

•  seconds:  1 0 , 1 2,  20 ,  30;  

•  m inutes:  1 ,  2 ,  3 ,  4 ,  5 ,  6 , 1 0, 1 2, 1 5,  20,  30 ;  

•  hours:  1 ,  2 ,  3 ,  4 ,  6 ,  8 , 1 2,  24 .  

5.2.4.2  Type 3  AIS  AtoN  station  

The type  3  AIS  AtoN  station  shal l  use  FATDMA and  may use  RATDMA ( i f implemented)  for 
Message  21 .  The  type  3  AI S  AtoN  station  shal l  use  the  VDL access  scheme defined  by i ts  
configuration .  

S ing le  s l ot b i nary and  safety-related  messages  may be  transm itted  us ing  FATDMA,  RATDMA 
or CSTDMA,  i f implemented .  When  enabled ,  acknowledgement Messages  7  and  1 3  shal l  be  
transm itted  wi th in  4  s  of receiving  Messages  6  and  1 2  us ing  FATDMA,  CSTDMA or RATDMA.  
When  acknowledgement is  enabled ,  transm ission  of Messages  6  and  1 2  shal l  be  repeated  i f 
no  acknowledgment i s  received  wi th in  4  s  of each  transm ission  (up  to  3  times).  

5.2.4.3  FATDMA VDL access  

Slot reservations  made  by Message 20  shal l  be  i gnored  when  schedu l i ng  an  FATDMA 
transm ission ,  s ince  the  base  station  may be  reserving  them  for use  by the  AI S  AtoN  s tation .   

5.2.4.4  RATDMA VDL Access  

RATDMA shal l  use  s lots  accord ing  to  Recommendation  I TU -R M . 1 371 .   

The  AtoN  shal l  mon i tor the  VDL for a  m in imum  of 1  m in  before  RATDMA transm iss ion .  

When  receivers  are  not operating  conti nuousl y,  s lots  reserved  by a  received  Message  20  
shal l  be  observed  wi th  an  extended  time out of between  1 2  h  and  24  h .  Add i tional l y receivers  
shal l  be  turned  on  for 7  consecutive  m inutes  at power on  and  at l east once  per 1 2  h  period  to  
a l l ow l atest  FATDMA reservations  to  be  captured .  
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The  start s lot defines  the  fi rst s lot of the  RATDMA selection  i n terval .  I f the  start s lot i s  not 
defined ,  then  i t  i s  random ly selected ,  wh ich  i s  the  defau l t  behaviour when  schedu l i ng  
transm issions  us ing  RATDMA.  

5.2.4.5  FATDMA and  RATDMA VDL access  

5.2.4.5. 1  Transmission  tim ing  

The transm i tter sha l l  beg in  transm iss ion  by turn ing  on  the  RF  power after s l ot start (T0) .  The  
un i t shal l  and  reach  −3  dB  before  TB1  (see  F igure  5).  

The  transm i tter shal l  be  turned  off after the  l ast  b i t  of the  transm ission  packet has  l eft the  
transm itti ng  un i t;  nom inal  transm iss ion  end  is  Te .   

 

Figure 5  – Power versus  time mask 

The access  to  the  med ium  is  performed  as  shown  i n  F igure  5  and  Table  1 2 .  

IEC  

TE  TF  TG  

End  

fl ag  
Start  

fl ag  Data  CRC  Training sequence  

T0  

TA  

TB1  TB2  

–50  dB  

–3  dB  

–1  dB  
Pss  

+1 , 5  dB  
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Table  1 2  – Defin i tions  of timing  for Figure  5  

Reference  Bi ts  Time i n  ms  Defin i tion  

T
0
 0  0   S tart  of transm ission  s l ot.  Power shal l  not  exceed  −50  dB  of P

ss  
before  T

0
 

T
A
 0 -6  0  – 0 , 624   Power exceeds  −50  dB  of P

ss
 

T
B
 T

B1
 6  0 , 624   Power shal l  be  wi th i n  +1 , 5  dB  or −3  dB  of P

ss
 

T
B2
 8  0 , 832  4   Power shal l  be  wi th i n  +1 , 5   dB  or −1  dB  of P

ss
 

T
E  
 1 04  – 748  1 0 , 833  – 77, 91 7  Power shal l  remain  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss  
du ring  the  

period  T
B2
 to  T

E
 

The  T
E
 can  vary depend ing  on  message  type,  d ata  content  and  

bi t  s tu ffi ng  b i ts  from  m in imum  1 04  b i ts  for the  shortest  possib le  
message  (Message  1 4  and  no  text  content)  to  maximum  l ength  
of 740  bi ts  for a  th ree-s lot  message.  

T
E
 sha l l  not  exceed ;  

•  236  b i ts  for a  one-s lot  message  

•  492  b i ts  for a  two-s lot  message  

•  748  b i ts  for a  th ree-s lot  message  

A station  may occupy at  maximum  three  consecu ti ve  s l ots  for 
one  conti nuous  transm ission .  On ly a  s i ng l e  appl i cati on  of the  
overhead  (ramp  up,  tra i n i ng  sequence,  fl ags,  FCS,  bufferi ng )  i s  
requ i red  for a  l ong  transm ission  packet.  The  l eng th  of a  l ong  
transm ission  packet shou l d  not  be  l onger than  necessary to  
transfer the  data;  i . e.  the  AI S  shou l d  not  add  fi l l er.  

T
F
 1 1 2  – 756   1 1 , 667  – 78, 787   Power shal l  be  −50  dB  of P

ss
 and  stay bel ow th i s  

T
G
 256,  51 2  

or 768  
26, 667  one  s l ot  TX 

53, 333  two  s l ot  TX 

80, 000  th ree  s l ot  TX 

Start  of next  transm iss ion  t ime  period  

 

5.2.4.5.2  Link sub-layer 1 :  medium  access  control  (MAC)  

Refer to  Recommendation  I TU-R M . 1 371  and  5 . 2 . 3  for synchron isation .  

5.2.4.5.3  Link sub-layer 2:  data  l ink service  (DLS)  

Refer to  Recommendation  I TU-R M . 1 371 .  

5.2.4.5.4  Link sub-layer 3:  l i nk management enti ty (LME)  

Refer to  Recommendation  I TU-R M . 1 371 .  

5.2.4.6  CSTDMA VDL access  mode  

The operation  of CSTDMA in  the  AIS  AtoN  station  shal l  be  i n  accordance wi th  
Recommendation  I TU-R M . 1 371  and  tested  accord ing  to  I EC  62287-1 ,  however the  AIS  AtoN  
station  i s  a l lowed  to  use  the  same transm i t power setting  for CSTDMA as  for RATDMA and  
FATDMA.  

Al l  CSTDMA transm iss ions  shal l  be  l im i ted  to  one  s lot.  

5.2.5  Autonomous  mode  

5.2.5. 1  General  

The AIS  AtoN  station  shal l  a lways  operate  au tonomousl y and  determ ine  i ts  own  schedu le  for 
transm ission  of i ts  messages  based  on  i ts  configuration .  The  s tation  shal l  au tomatical l y 
resolve  schedu l i ng  confl i cts  wi th  other stations  when  using  CSTDMA and  RATDMA.   
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5.2.5.2  Message  21  reporting  in tervals  

I n  accordance wi th  I TU-R M . 1 371  the  defau l t reporti ng  i n terval  for Message  21  shal l  be  3  m in .  
Th is  shal l  be  configurable  to  other reporti ng  i n tervals.  

The  AIS  AtoN  station  shal l  be  configurable  to  decrease  the  reporti ng  i n terval  for Message  21  
when  the  AtoN  is  off-pos i ti on .   

5.2.5.3  Channel  operation   

5.2.5.3.1  Reporting  modes  for Message 21  

The  AIS  AtoN  station  shal l  transm i t Message 21  at the  configured  reporting  in terval .  As  
i nd icated  i n  F igure  6 ,  transm issions  shal l  be:   

•  Mode  A operation :  Message 21  transm ission  a l ternates  between  channel  1  and  channel  2  
i n  a  subsequent frame that i s  nom inal l y one  reporti ng  i n terval  l ater.  Message 21  con tent i s  
updated  for each  message,  or 

•  Mode  B  operation :  the  same Message  21  transm i tted  on  channel  1  and  channel  2  i n  qu ick 
(nom inal l y 4  s)  success ion .  The  fi rst transm iss ion  of each  Message 21  may be  on  e i ther 
channel  1  or channel  2 .  The  second  transm iss ion  shal l  be  on  the  other channel ,  or 

•  Mode  C  operation :  Message 21  transm itted  on  a  s ing le  channel ,  e i ther channel  1  or 
channel  2 .  Message 21  con ten t updated  at  each  reporti ng  i n terval .   

 

Figure 6  – Reporting  modes  for Message  21  

5. 2.5.3.2  Single  channel  operation  for Message 21  

The  type  1  and  type  2  AI S  AtoN  stations  shal l  transm i t on  the  designated  channel  us ing  
FATDMA s lots  of the  se lected  frames  i n  the  UTC hour (as  per mode C,  F igure  6).  

5.2.6  Electron ic  posi tion  fix system  

5.2.6. 1  Posi tion  source  

An  EPFS shal l  be  used  as  the  source  for AtoN  posi ti on  reporting  un less  a  surveyed  posi ti on  i s  
used .   
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Each  represents  transm ission  of Message  21   

Time  

(*)  Mode  B  may start  
on  Ch  1  or Ch  2  

Reporti ng  i n terva l  

or  
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I f the  i n ternal  EPFS  is  a  GNSS receiver,  i t  sha l l  meet the  fol lowing  requ irements  of the  
IEC 61 1 08  series :  pos i tion  accuracy,  acqu is i ti on ,  re-acqu is i tion ,  receiver sensi ti vi ty,  RF  
dynam ic range,  i n terference susceptib i l i ty,  posi tion  update,  fai l u re  warn ings,  status  i nd ications  
and  i n tegri ty fl ag ,  provide  a  resolu tion  of one  ten-thousandth  of a  m inute  of arc and  use  WGS 
84  datum .  

I f another type  of EPFS i s  used ,  then  i t  shal l  meet the  requ irements  of the  appl icable  standard  
and  use  WGS 84  datum .  

5.2.6.2  Augmentation  systems  

The EPFS may be  capable  of being  corrected  using  any su i table  augmentation  system  (for 
example,  SBAS,  rad io  beacon  DGNSS,  evaluation  of Message 1 7,  etc. ) .  The  manufacturer 
shal l  declare  wh ich  augmentation  systems can  be  used ,  and  that the  augmentation  system  
does  not adversel y affect Message 21  transm iss ions.  

The  manufacturer shal l  declare  i f the  EPFS is  not capable  of be ing  corrected .  

5.2.6.3  Inval id  posi tion  

I f the  EPFS device  i s  unable  to  provide  a  val id  pos i ti on  fix,  then  the  reported  posi tion  shal l  be  
l ong i tude  =  1 81 °  =  not avai l ab le  =  defau l t and  l ati tude  =  91 °  =  not avai lab le  =  defau l t  and  the  
time stamp fie ld  shal l  be  set to  a  va lue  of 63.  

5.2.6.4  Off-position  moni toring  

I f the  fl oating  AtoN  i s  wi th in  i ts  on-pos i tion  l im i ts,  the  off-pos i tion  ind icator shal l  be  set to  “0”  
i n  the  transm i tted  Message  21 .  

I f a  fl oating  AtoN  is  off-pos i ti on ,  the  AIS  AtoN  station  shal l  i denti fy th is  cond i tion  and  the  off-
pos i tion  i nd icator shal l  be  set to  “ 1 ”  i n  the  transm itted  Message 21 .  The  reporti ng  i n terval  
when  the  AIS  AtoN  station  is  off-pos i tion  shal l  be  determ ined  by i ts  configuration  (see  
5. 2. 5. 2) .  

5.2.6.5  Posi tion  source  al ternatives  for types  1 ,  2  and  3  

I f a  surveyed  pos i ti on  is  used ,  an  EPFS is  not requ ired .   

When  a  surveyed  pos i ti on  i s  used ,  the  lati tude  and  long i tude  fie l ds  of the  transm itted  
Message  21  sha l l  con tain  the  surveyed  posi tion ,  the  “ type  of el ectron ic posi ti on  fixi ng  device”  
i s  set to  “7”  (surveyed) ,  the  “RAIM-Flag”  fi e l d  i s  set to  “0” ,  the  off-pos i ti on  i nd icator fi el d  i s  set  
to  “0”  and  the  “posi ti on  accuracy”  fi e l d  i s  set i n  accordance wi th  the  accuracy of the  su rveyed  
pos i tion  ( i . e.  “1 ”  i f better than  1 0  m ,  otherwise  “0”) .  

5.2.7  Bu i l t-in  in tegri ty test  

The AIS  AtoN  station  shal l  have  a  bu i l t- i n  i n tegri ty test (B I IT)  process  wh ich  tests  for 
cond i ti ons  as  described  i n  Table  1 3.  I f s tandard  configuration  sen tences  are  used ,  the  
warn ing /noti fication  cond i ti ons  shal l  be  sent via  sen tence ADS.  The  manufacturer may 
optional l y ou tpu t an  ALR sen tence us ing  the  a larm  ID  defined  i n  Table  1 3 .  

The  heal th  fl ag  i n  the  AtoN  status  b i ts  defined  i n  Annex A shal l  be  set i f any of the  B I IT  
cond i tions  i n  Table  1 3  are  detected .  
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Table  1 3  – AIS  AtoN  Station  reaction  to  B I IT  conditions  

Alarm  ID  Condi tion  Reaction  of the  AIS  AtoN  station  

001  AIS :  Tx mal function  S top  transm iss ion  

002  AIS :  an tenna  VSWR exceeds  l im i t   Conti nue  operation  

003  AIS :  Rx Channel  1  mal function  S top  RATDMA and  CSTDMA transm iss ions  on  
affected  channe l  

004  AIS :  Rx Channel  2  mal function  S top  RATDMA and  CSTDMA transm iss ions  on  
affected  channe l  

006  AIS :  general  fa i l u re   S top  transm iss ion  

007  AIS :  d i rect  synchron isati on  fa i l u re  As  defi ned  by manufacturer 

026  AIS :  EPFS fa i l u re  Conti nue  operation   

037  AIS :  synchron isation  l ost  As  defi ned  by manufacturer 

038  AIS :  DGNSS  i npu t fa i l ed   Conti nue  operation  

 

5.3  Configuration  method  

5.3. 1  General  

The configuration  method  shal l  be  as  defined  by the  manufacturer and  held  i n  non-volati l e  
memory.  

Configuration  may use  standard  configuration  sen tences  ei ther d i rectl y or via  the  VDL.  Query 
for the  encryption  key is  not a l lowed .  The  configu ration  method  shal l :  

•  configure  the  con tent for Message  21 ;  

•  configure  transm iss ion  parameters  for Message  21  and  any other messages  supported  by 
the  manufacturer;  

•  configure  the  behaviour of the  AIS  AtoN  station  when  synchron isation  i s  l ost;  

•  configure  the  behaviour of the  AIS  AtoN  station  when  off pos i ti on .  

The  manufacturer shal l  provide  a  means  to  veri fy configuration  and  vers ion  in formation  of the  
AI S  AtoN  station .  

5.3.2  Al ternative  for types  1 ,  2  and  3  

5.3.2 .1  General  

Standard  PI  sentences  Table  1 4  provides  an  overview of the  sentences  that may be  used  for 
configuration  of AIS  AtoN  appl ications.  I t  i ncl udes  sentences  from  I EC  61 1 62-1  and  AIS  AtoN  
speci fic sen tences  g iven  i n  NMEA 01 83: J une  201 2 .  

These  standard  sentences  shal l  be  implemented  to  provide  at l east one  standard  method  for 
configuration .  Sentences  wh ich  support an  optional ,  not implemented ,  function  are  not 
requ ired .  

I t  i s  poss ible  to  implement these  sentences  us ing  a  separate  i n terface  un i t  that commun icates  
wi th  the  AtoN  un i t  wi th  a  proprietary communication  method .   
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Table  1 4  – Standard  sentences  

Sentence  
Formatter 

I nput  NAK 
requ i red  

wi th  
Inval id  
I nput  

Output  Description  /  Comments  

Type 1   Type  2   Type 3   Type  1   Type  2   Type  3   

ABK     X  X X Acknowledgement  message  

ABM  X X X N     Addressed  bi nary message  

ACF  X X X Y Q  Q  Q  Genera l  AI S  AtoN  station  
confi gu rati on   

ACG  

(ACE)c  

X  X X Y Q  Q  Q  Extended  general  AI S  AtoN  
station  confi guration  

AFBa  X  X X Y    Force  broadcast  

AID  X X X Y Q  Q  Q  Confi gu re  or change  MMSI  

BBM  X X X N     Broadcast  b i nary message  

CBRa, b  

(AAR)c  

X  X X Y Q  Q  Q  Confi gu re  broadcast  rates  for 
AIS  AtoN  stati on  messages.   

CEK 

(AKE)c  

 X  X Y    Defi ne  encryption  key 

COP  

(ARW)c  

 X  X Y  Q  Q  Recei ver tu rn  on  t imes  

DCR 

(AFC)c  

   Y  Q  Q  Q  AtoN  station  function  capabi l i ty  
(see  Table  1 5)  

FSR      X  X Optional  

MEBa  

(MPR)c  

X  X X Y    Message  payl oad  rebroadcast  

NAK     X  X X Outpu t when  a  command  fai l s  to  
execu te  

SPO  X X Y  Q  Q  Optional  

VDM       X  X VHF  data  l i nk message  

VDO     X  X X VHF  data-l i nk own -vessel  
message  

VER    Y  Q  Q  Q  Vers ion  

VSI       X  X Optional  

X:  I nd icates  i npu t  to  or ou tpu t from  the  AI S  AtoN  stati on .   

Q:  I nd icates  that  the  sentence  may be  external l y requested  us ing  the  I EC 61 1 62-1  standard  query method .  

a   For Message  I D  i ndex wi th i n  the  AFB,  CBR,  and  MEB  sen tences,  the  fol l owi ng  i n terpretation  appl i es:  for 
normal  schedu l es  a  Message  I d  I ndex of 1 . . .  7  shal l  be  used  and  0  shal l  be  used  for speci a l  cases  l i ke  s i ng l e  
messages.   

b   CBR uses  s l ots  for the  defi n i ti on  of the  RATDMA s lot  i n terval  i n  p l ace  of seconds.  

c  Sen tence  formatters  i n  paren thesis  are  l egacy sentences  wh ich  performed  a  s im i l ar function  bu t  shou l d  not  be  
used  for new desi gns  (See  NMEA 01 83: J une  201 2).  
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Table  1 5  – DCR Capabi l i ti es  

Bi t posi tion  Capabi l i ty 

0  Type  1  

1  Type  2  

2  Type  3  

3  FATDMA 

4  RATDMA 

5  CSTDMA 

6  D i rect  VDL confi guration  Message  6  

7  D i rect  VDL confi guration  Message  25  

8  Chai n ing  VDL confi guration  

9  UTC i nd i rect  

1 0  Message  6/7  

1 1  Message  8  

1 2  Message  1 2/1 3  

1 3  Message  1 4  

1 4  Message  25  

1 5  Message  26  

1 6  Dual  Channel  

1 7  Vi rtual  AtoN  

1 8  EPFS 

1 9  – 99  Reserved  for fu tu re  use  

1 00  – 1 27  Manufactu rer defi ned  

 

COP sen tence l im i tations  are  as  fo l l ows:   

•  Start time =  shal l  be  an  i n teger m inute  va lue .  

•  T ime in terval  between  periods  =  shal l  not be  greater than  1  week (604  800  s),  sha l l  not be  
h igher resolu tion  than  1  m in ,  and  the  i n terval  shal l  even l y d i vide  an  hour,  day or be  an  
i n teger number of days;  Th is  resu l ts  i n  the  fo l lowing  val i d  i n tervals:  

– m inutes:  1 ,  2 ,  3 ,  4 ,  5 ,  6 , 1 0, 1 2, 1 5,  20,  30 ;  

– hours:  1 ,  2 ,  3 ,  4 ,  6 ,  8 , 1 2,  24 ;  

–  day:  1 ,  2 ,  3 ,  4 ,  5,  6 ,  7 .  

•  Duration  of period  =  shal l  be  an  i n teger m inute  va lue  wi th  a  maximum  of 24  h .  

A NAK sentence using  reason  code  1 1  shal l  be  generated  i f a  non-conform ing  parameter is  
en tered  wi th  the  NAK descripti ve  text “ i nval i d  i n terval ” ,  and  the  COP shal l  be  i gnored .  

5.3.2 .2  Optional  TAG  block sen tences  

I n  case  of i n troducing  an  AIS  AtoN  station  i n  a  shore-based  network,  the  TAG  b lock functions  
may be  used  to  support station  identi fication ,  rou ting  of sen tences,  add i tional  i n formation  and  
grouping  of sentences.   

The  sen tences  described  i n  Table  1 6  are  used  to  configure  the  TAG  b lock functions.   

I f the  TAG  b locks  are  implemented ,  a l l  functions  accord ing  to  Table  1 6  shal l  be  supported .   
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Table  1 6  – Optional  TAG  Block functions   

Sentence  Associated  parameter Requ i red  i nput function  Requ i red  outpu t function  

CPC “c”  =  Un i x t ime  parameter No  eval uati on  on  i npu t  
requ i red  

Ou tput  of time  tag  (cu rrent  UTC 
time)  wi th  a l l  ou tpu t  sentences,  0  i f 
not  avai l abl e.  Requ i red  accuracy of 
±1  s .   

CPD  “d ”  =  desti nation-
i den ti fi cati on  

F i l teri ng  of i npu t  sentences  
based  on  own  U I  (confi gu red  
by S ID  sen tence)  

Ou tput  of desti nati on -i denti fi cation  
tag  i n  a l l  responses.  

CPGa  “g ”  =  sentence  Grouping  No  eval uati on  requ i red  Groupi ng  of re lated  sen tences,  
VDM  and  VDO wi th  a  VSI  sen tence  
and  mu l ti -part  sentences.  

CPN b  “n ”  =  l i ne  coun t  No  eval uati on  requ i red  Outpu t of l i ne  coun t tag  wi th  a l l  
ou tpu t  sen tences.  

CPS  “s”  =  sou rce- i den ti fi cation  F i l teri ng  of i npu t  sen tences  
based  on  Sou rce-
i den ti fi cati ons  confi gu red  by 
TBS  sen tence  

Outpu t of Source-i denti fi cati on  tag  
wi th  own  U I  attached  to  NAK 
responses  or to  a l l  ou tpu t  
sen tences.  

TBR TAG  block report  request  Response  wi th  at  l east  CPD,  
CPG,  CPS,  CPC,  CPN  

No  TBR ou tput.  

TBS  “s”  =  Sou rce- i denti fi cati on  Confi gu ration  of at  l east  5  
d i fferent  Sou rce-i denti fi cati ons  
for i npu t  fi l teri ng  

Response  on  query for TBS.  

a  The  m in imum  requ i red :  g roup-code  i ncrement =  1 .  The  reset  even t =  0 .  I n i ti a l  g roup  code  =  1 .  Group  code  
l im i t  =  1  – 999  999  999.  

b  The  m in imum  requ i red :  coun t I ncrement  =  1 .  The  reset  event  =  0 .  I n i ti a l  l i ne-count =  1 .  L i ne-count l im i t  =  1  –  
999  999  999.  

 

5.3.3  Chain ing  of AIS  AtoN  stations  

The  AIS  AtoN  station  may support chain ing  to  communicate  messages  to  other AIS  AtoN  
stations  (see  4. 6) .  

No  add i tional  I EC  61 1 62-1  sentences  are  requ i red  to  support th is  functional i ty.  

5.4 Repeat broadcast of active AIS-SART message  

A type  3  AtoN  may optional l y implement repeat functional i ty for acti ve  AIS-SART messages.  
When  implemented ,  i t  sha l l  fo l l ow ru les  set forth  i n  4 . 4. 3  of I EC  62320-3: 201 5,  wh ich  provide  
for on l y one  message  from  the  acti ve  AIS-SART burst  to  be  repeated .  

5.5  Other requ i rements  

5.5. 1  Addi tional  features  

Add i tional  features  shal l  not adversely affect  the  transm ission  of Message 21 .  

5.5.2  Manufacturer’s  information  

The i n formation  shal l  describe:  

•  external  i n terfaces;  

•  configuration  of the  AI S  AtoN  station ;  

•  hardware  and  e lectrical  speci fications;  

•  average  power consumption ;  

•  implementation  method  for fi rmware  upgrades.  
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5.5.3  Marking  and  i denti fication  

The AIS  AtoN  station  shal l  be  marked  wi th  the  fol l owing  in formation :  

•  i den ti fication  of the  manu facturer;  

•  model  i den ti fication ;  

•  seria l  number of the  un i t;  and  

•  operati ng  vol tage.  

The  ti tle  and  version  of each  software  e lement i ncl uded  in  the  i nstal l ed  software  system  shal l  
be  e i ther marked  on  the  equ ipment or ou tpu t on  request us ing  the  VER sentence.  

5.5.4  Addi tional  connection  points  

5.5.4.1  Protection  

The number of connection  poin ts  (USB  ports ,  d isc d ri ves,  wireless  connection ,  etc. )  shal l  be  
l im i ted  to  the  absolu te  m in imum  requ ired  speci fied  by the  manufacturer for operation ,  l i fetime  
main tenance and  support.  Al l  superfluous  other poin ts  shal l  be  blocked  e. g .  by software  or 
phys ical l y d isabled .  

5.5.4.2  Executable  program  fi le  veri fication  

Execu tion  of any type  of fi l es  from  external  data  sources  shal l  on l y be  possible  after passing  
an  au thentication  process  as  defined  by the  manufacturer before  access ing  execu table  
con ten t.   

6 Tests  of AIS  AtoN  stations  

6.1  General  

Physical  test parameters  and  testing  subj ect to  national  requ i rements  may override  
parameters  s tated  below.   

6.2  Test condi tions  

6.2. 1  Normal  test  cond itions  

6.2. 1 . 1  Temperature and  humid i ty 

Temperature  and  hum id i ty shal l  be  wi th in  fol lowing  ranges:  

Temperature   +1 5  °C  to  +35  °C  

Hum id i ty  20  %  to  75  %  

6.2. 1 .2  Power supply 

The normal  suppl y power used  for the  tests  shal l  be  i n  accordance  wi th  the  nom inal  power of 
the  EUT declared  by the  manufacturer and  taking  i n to  accoun t the  variations  set by l ocal  
safety regu lations  concern ing  power suppl ies,  for example  I EC  60950,  as  appl icable  i n  many 
coun tries .  

6.2.2  Extreme test  cond itions  

Extreme test cond i ti ons  are  as  speci fi ed  i n  I EC  60945.  Where  requ ired ,  tests  under extreme 
test cond i ti ons  shal l  be  a  combination  of:   

•  d ry heat and  the  upper l im i t  of suppl y vol tage  appl ied  s imu l taneousl y;  and   

•  l ow temperature  and  the  l ower l im i t  of suppl y vol tage  appl ied  s imu l taneously.  
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6.2.3  Standard  test envi ronment 

The EUT is  tested  i n  an  envi ronment us ing  test equ ipment to  measure  the  transm itted  
messages.  The  EUT wi l l  be  configured  via  the  configuration  i n terface  prior to  the  tests.  
Operation  is  checked  on  channels  in  the  mari time mobi le  band .  Refer to  F igure  7.  

 

Figure 7  – Block d iagram  of AIS  AtoN  test setup   

6.2.4  Test signals  

6.2.4.1  Standard  test s ignal  number 1  

A series  of 01 01 01  as  the  data  wi th in  an  AIS  message  frame,  wi th  header,  start flag ,  end  fl ag  
and  CRC.  NRZI  i s  not appl i ed  to  the  01 01 01  b i t  stream  or CRC ( i . e.  u nal tered  "On  Air"  data) .  
The  RF  shou ld  be  ramped  up  and  down  on  e i ther end  of the  AI S  message frame.  

6.2.4.2  Standard  test s ignal  number 2  

A series  of 00001 1 1 1  as  the  data  wi th in  an  AIS  message  frame,  wi th  header,  start  fl ag ,  end  
flag  and  CRC.  NRZI  i s  not appl i ed  to  the  00001 1 1 1  b i t  s tream  or CRC.  The  RF  shou ld  be  
ramped  up  and  down  on  e i ther end  of the  AIS  message  frame.  

When  transm i tters  have  l im i tations  concern ing  thei r maximum  con tinuous  transm i t  time  and/or 
the ir transm iss ion  du ty cycle,  such  l im i tations  shou ld  be  respected  during  testi ng .  

6.2.4.3  Standard  test s ignal  number 3  

A pseudo  random  sequence (PRS)  as  speci fi ed  i n  Recommendation  I TU-T  O. 1 53  as  the  data  
wi th in  an  AI S  message  frame wi th  header,  start fl ag ,  end  fl ag  and  CRC.  NRZI  i s  not appl ied  to  
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the  PRS stream  or CRC.  The  RF  shou ld  be  ramped  up  and  down  on  e i ther end  of the  AI S  
message  frame.  

6.2.4.4  Standard  test s ignal  number 4  

Th is  test s ignal  cons ists  of 200  packets  grouped  i n to  cl usters  of 4  as  described  i n  F igure  8 .  
Each  cluster cons ists  of 2  consecutive  transm iss ions  of the  packets  described  i n  Table  1 7.  

NRZI  shal l  be  appl i ed  to  every packet.  After send ing  packets  1  and  2 ,  the  notional  i n i tia l  state  
of the  NRZI  process  shal l  be  i nverted  and  then  packets  1  and  2  repeated .   

Between  every transm i tted  packet,  there  shal l  be  at least 2  free  time periods.  The  RF  carrier 
shal l  be  swi tched  off between  packets  to  s imu late  normal  operation .  

 

Figure 8  – Format for repeating  four-packet cluster 

Table  1 7  – Content of fi rst  two packets  

Packet  Parameter Bi ts  Contents  Comment 

1  Trai n i ng  22  01 01 . . . . 01 01  Preamble  reduced  by 2  b i ts  because  of ramp-up  overl ap  

Start  fl ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Tab le  1 8  

CRC 1 6  Calcu l ated   

End  fl ag  8  01 1 1 1 1 1 0   

2  Trai n i ng  22  1 01 0. . . . 1 01 0  Preamble  reduced  by 2  b i ts  because  of ramp-up  overl ap  

Start  fl ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Tab le  1 8  

CRC 1 6  Calcu l ated   

End  fl ag  8  01 1 1 1 1 1 0   

 

Table  1 8  – F ixed  PRS  data  derived  from  ITU-T O.1 53  

Address  Contents  (HEX)  

0-7  0x04  0xF6  0xD5  0x8E  0xFB  0x01  0x4C  0xC7  

0000. 01 00  1 1 1 1 . 01 1 0  1 1 01 . 01 01  1 000. 1 1 1 0  1 1 1 1 . 1 01 1  0000. 0001  01 00. 1 1 00  1 1 00. 01 1 1  

8-1 5  0x76  0x1 E  0xBC  0x5B  0xE5  0x92  0xA6  0x2F  

01 1 1 . 01 1 0  0001 . 1 1 1 0  1 01 1 . 1 1 00  01 01 . 1 01 1  1 1 1 0. 01 01  1 001 . 001 0  1 01 0. 01 1 0  001 0. 1 1 1 1  

1 6-20  0x53  0xF9  0xD6  0xE7  0xE0  21  bytes  =  1 68  bi ts   
(+  4  s tu ffed  bi ts) ,  CRC =  0x3B85  01 01 . 001 1  1 1 1 1 . 1 001  1 1 01 . 01 1 0  1 1 1 0. 01 1 1  1 1 1 0. 0000  

 

6.2.5  Arrangements  for test s ignals  appl ied  to  the  receiver input  

Sources  of test s ignals  for appl ication  to  the  receiver i npu t shal l  be  connected  in  such  a  way 
that  the  source  impedance presented  to  the  receiver i npu t i s  50  Ω .  

IEC  

Packet 1  Packet  2  Packet 1  Packet 2  

I nvert  i n i ti a l  NRZI  state  here  
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Th is  requ i rement shal l  be  met i rrespective  of whether one  or more  s ignals  us ing  a  combin ing  
network are  appl i ed  to  the  receiver s imu l taneously.  

The  l evels  of the  test s i gnals  at the  receiver i npu t  term inals  (RF  socket)  sha l l  be  expressed  in  
terms  of dBm.  

The  effects  of any i n termodu lation  products  and  noise  produced  i n  the  test s i gnal  sources  
shal l  be  neg l ig ib le.  

6.2.6  Encoder for receiver measurements  

Whenever needed  and  i n  order to  faci l i tate  measurements  on  the  receiver,  an  encoder for the  
data  system  shal l  accompany the  EUT,  together wi th  deta i l s  of the  normal  modu lation  
process.  The  encoder is  used  to  modu late  a  s i gnal  generator for use  as  a  test  s ignal  source.  

Complete  detai ls  of a l l  codes  and  code  format(s)  used  shal l  be  g i ven .  

6.2.7  Waiver for receivers  

I f the  EUT has  two  TDMA receivers,  and  the  manufacturer declares  that both  TDMA receivers  
are  identical ,  the  test  may be  l im i ted  to  one  receiver and  the  test for the  second  receiver may 
be  waived  apart from  the  receiver sensi ti vi ty test i n  7 . 2. 1 . 1 .  The  test report  shal l  conta in  any 
manufacturer declaration (s).  

6.2.8  Impedance  

I n  th is  s tandard ,  the  term  "50  Ω "  i s  used  for a  50  Ω  non-reactive  impedance.  

6.2.9  Arti ficial  antenna (dummy load)  

Tests  shal l  be  carried  ou t us ing  an  arti ficia l  an tenna,  wh ich  shal l  be  a  non-reactive  non -
rad iating  l oad  of 50  Ω  connected  to  the  antenna  connector.  

6.2. 1 0  Faci l i ties  for access  

Al l  tests  shal l  be  performed  us ing  the  s tandard  port(s)  of the  EUT,  where  provided .  Where  
access  faci l i ti es  are  requ ired  to  enable  any speci fic test,  these  shal l  be  provided  by the  
manufacturer.  

6.2. 1 1  Modes  of operation  of the  transmitter 

For the  purposes  of the  measurements  accord ing  to  th is  standard ,  there  shal l  be  a  faci l i ty to  
operate  the  transm i tter unmodu lated .  

Al ternative l y,  the  method  of obtain ing  an  unmodu lated  carrier or specia l  types  of modu lation  
patterns  may a lso  be  decided  by agreement between  the  manufacturer and  the  test 
l aboratory.  I t  sha l l  be  described  in  the  test report.  I t  may i nvolve  su i table  temporary in ternal  
mod i fications  of the  equ ipment under test.   

6.2. 1 2  Measurement uncertain ties  

Maximum  va lues  of absolu te  measurement uncertain ties  shal l  be  as  i nd icated  in  Table  1 9.  
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Table  1 9  – Maximum values  of absolu te  measurement uncertainties  

Parameter Maximum  value  

RF frequency ±1  ×  1 0−7  

RF  power ±0, 75  dB  

Ad jacent  channel  power ±5  dB  

Conducted  spurious  em iss ion  of transm i tter ±4  dB  

Conducted  spurious  em iss ion  of recei ver ±3  dB  

Two-s i gnal  measurement  ±4  dB  

Three-s i gna l  measurement  ±3  dB  

Rad i ated  em ission  of transm i tter ±6  dB  

Rad i ated  em ission  of recei ver ±6  dB  

Transm i tter attack time  ±20  %  

Transm i tter re lease  time  ±20  %  

Transm i tter transient  frequency (frequency d i fference)  ±250  Hz  

 

For the  test methods  accord ing  to  th is  standard ,  these  uncertain ty fi gures  are  val i d  to  a  
confidence  level  of 95  % .  

The  i n terpretation  of the  resu l ts  recorded  in  a  test report for the  measurements  described  i n  
th is  standard  shal l  be  as  fol lows:  

a)  the  measured  value  re lated  to  the  correspond ing  l im i t  shal l  be  used  to  decide  whether an  
equ ipment meets  the  requ i rements  of th is  s tandard ;  

b)  the  actual  measurement uncertain ty of the  test l aboratory carrying  ou t the  measurements,  
for each  particu lar measurement,  sha l l  be  i ncluded  i n  the  test  report;  

c)  the  values  of the  actual  measurement uncertain ty shal l  be ,  for each  measurement,  equal  
to  or lower than  the  fi gures  g i ven  i n  th is  cl ause  (absolu te  measurement uncerta in ties).  

7 RF tests  

7. 1  TDMA transmitter 

7. 1 . 1  General  

Un less  otherwise  s tated ,  a l l  transm itter tests  shal l  be  performed  at  the  h ighest power setting .  

7. 1 .2  Frequency error  

7. 1 . 2 .1  Purpose  

The frequency error of the  transm itter i s  the  d i fference between  the  measured  carrier 
frequency i n  the  absence  of modu lation  and  i ts  requ ired  frequency.  

7. 1 .2 .2  Method  of measurement  

 

Figure  9  – Measurement arrangement for frequency error 
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The  measurement procedure  shal l  be  as  fol lows:  

a)  the  equ ipment shal l  be  connected  as  i l l ustrated  i n  F igure  9;  

b)  the  carrier frequency shal l  be  measured  in  the  absence  of modu lation ;  

c)  the  measurement shal l  be  made under normal  test cond i ti ons  and  extreme test cond i tions;  

d )  the  test shal l  be  performed  on  the  lowest operati ng  frequency and  the  h i ghest operating  
frequency as  declared  by the  manufacturer.  

7. 1 .2 .3  Required  resu l ts    

The  frequency error shal l  not exceed  ±0,5  kHz,  under normal  test cond i tions  and  ±1  kHz 
under extreme test cond i tions.  

7. 1 .3  Carrier power 

7. 1 .3 .1  Purpose  

The transm i tter carrier power conducted  (Pc)  i s  the  mean  power del i vered  to  a  nom inal  50  Ω  
l oad  during  a  rad io  frequency cycle.  The  rated  power shal l  be  nom inal l y 1 2 , 5  W  or as  declared  
by the  manufacturer.  The  carrier power accuracy shal l  be  tested  at the  nom inal  l evel  of 
1 2 , 5  W  or the  l evel  declared  by the  manufacturer.  

7. 1 .3.2  Method  of measurement 

The measurement procedure  shal l  be  as  fol l ows:   

a)  the  equ ipment shal l  be  connected  as  i l l ustrated  i n  F igure  1 0;  

b)  the  carrier power shal l  be  measured  i n  the  absence of modu lation ;   

c)  the  measurement shal l  be  made  under normal  test cond i ti ons  and  extreme test cond i ti ons;  

d)  the  test sha l l  be  performed  at the  lowest and  h ighest operati ng  frequencies  as  declared  by 
the  manufactu rer;   

e)  i f the  manufacturer optional l y declares  mu l tip le  power settings  then  the  carrier power test 
shal l  be  repeated  at those  setti ngs  at  both  the  l owest and  h i ghest  operati ng  frequency of 
the  EUT.  

 

Figure 1 0  – Measurement arrangement for carrier power 

7. 1 . 3.3  Requi red  resu l ts   

Pc shal l  be  wi th in  ±1 , 5  dB  of the  rated  nom inal  power under normal  cond i tions  and  wi th in   

±3  dB  of the  rated  nom inal  power under extreme cond i ti ons.  

7. 1 .4  Modulation  spectrum  s lotted  transmission   

7. 1 .4.1  Purpose   

Th is  test i s  to  ensure  that the  modu lation  and  transien t s i debands  produced  by the  transm itter 
under normal  operating  cond i tions  fa l l  wi th in  the  a l l owable  mask.   
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7. 1 .4.2  Method  of measurement 

The measurement procedure  shal l  be  as  fol lows:  

a)  the  test sha l l  use  test s i gnal  number 3 ;  

b)  the  EUT shal l  be  connected  to  a  spectrum  analyser.  A resolu tion  bandwid th  of 1  kHz,  
video bandwid th  of 3  kHz or greater and  posi ti ve  peak detection  (maximum  hold )  sha l l  be  
used  for th is  measurement.  A sufficient number of sweeps  shal l  be  used  and  sufficien t 
transm ission  packets  measured  to  ensure  that the  em iss ion  profi l e  i s  developed ;  

c)  tests  shal l  be  performed  on  the  l owest operati ng  frequency on  wh ich  the  EUT can  transm it  
accord ing  to  the  manufacturer’s  speci fication  and  channel  2  (1 62 ,025  MHz).  

7. 1 .4.3  Requi red  resu l ts  

The spectrum  for s lotted  transm ission  shal l  be  wi th in  the  em ission  mask as  fol l ows:  

•  i n  the  reg ion  between  the  carrier and  ±1 0  kHz removed  from  the  carrier,  the  modu lation  
and  transient s idebands  shal l  be  below 0  dBc;  

•  at  ±1 0  kHz removed  from  the  carrier,  the  modu lation  and  trans ien t s idebands  shal l  be  
below −25  dBc;  

•  at  ±25 kHz to  ±62, 5  kHz removed  from  the  carrier,  the  modu lation  and  transien t s idebands  
shal l  be  below the  l ower value  of −60  dBc or −30  dBm ;  

•  i n  the  reg ion  between  ±1 0  kHz and  ±25  kHz removed  from  the  carrier,  the  modu lation  and  
trans ien t s idebands  shal l  be  be low a  l i ne  speci fied  between  these  two  poin ts.   

The  reference l evel  for the  measurement shal l  be  the  carrier power (conducted)  recorded  for 
the  appropriate  test frequency i n  7. 1 . 1 . 2 .  

For i n formation ,  the  em ission  mask speci fi ed  above i s  shown  i n  F igure  1 1 .   

 

Figure 1 1  – Emission  mask 

7. 1 .5  Transmitter test  sequence  and  modulation  accuracy  

7. 1 .5.1  Purpose  

The  test i s  to  veri fy that the  tra in ing  sequence  starts  wi th  a  0  and  i s  a  01 01  pattern  of 24  b i ts .   
The  peak frequency deviation  i s  derived  from  the  baseband  s ignal  to  veri fy modu lation  
accuracy.  
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7. 1 .5.2  Method  of measurement 

 

Figure 1 2  – Measurement arrangement for modulation  accuracy 

The measurement procedure  shal l  be  as  fo l l ows:  

a)  the  equ ipment shal l  be  connected  i n  e i ther configuration  A or configuration  B  as  shown  in  
F igure  1 2 .  The  tri gger device  is  optional  i f the  equ ipment i s  capable  of synchron is ing  to  
the  transm i tted  bursts;  

b)  the  transm itter shal l  be  tuned  to  channel  2  (1 62, 025  MHz) ;  

c)  the  transm i tter shal l  be  modu lated  wi th  test s i gnal  number 1 ;  

d )  the  deviation  from  the  carrier frequency shal l  be  measured  as  a  function  of time;  

e)  the  transm i tter shal l  be  modu lated  wi th  test s i gnal  number 2 ;  

f)  the  deviation  from  the  carrier frequency shal l  be  measured  as  a  function  of time;  

g )  measurements  shal l  be  repeated  at the  lowest frequency on  wh ich  the  EUT can  transm i t,  
accord ing  to  the  manufacturer's  speci fication ;  

h )  testing  shal l  be  repeated  under extreme test cond i ti ons.  

7. 1 .5.3  Requi red  resu l ts  

I n  each  case,  veri fy that the  tra in ing  sequence  beg ins  wi th  ‘0 ’ .  

Peak frequency deviation  at various  poin ts  wi th in  the  data  frame shal l  comply wi th  Table  20.  
These  l im i ts  appl y to  both  the  posi ti ve  and  negative  modu lation  peaks.  B i t  0  i s  defi ned  as  the  
fi rst b i t  of the  tra in ing  sequence.   
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Table  20  – Peak frequency deviation  versus  time  

Measurement period  from  
centre  to  cen tre  of each  bi t  

Test s ignal  1  Test s ignal  2  

Normal  Extreme  Normal  Extreme  

Bi t  0  to  b i t  1  <  3  400  H z  

B i t  2  to  b i t  3  2  400  Hz ±  480  Hz  

B i t  4  to  b i t  31  2  400  Hz ±  240  Hz  2  400  Hz ±  
480  Hz  

2  400  Hz ±  240  Hz  2  400  Hz ±  
480  Hz  

B i t  32  to  b i t  1 99  1  740  Hz ±  1 75  Hz  1  740  Hz ±  
350  Hz  

2  400  Hz ±  240  Hz  2  400  Hz ±  
480  Hz  

 

7. 1 .6  Transmitter output power versus  time function  (FATDMA and  RATDMA)  

7. 1 .6. 1  Defin i tion  

Transm i tter ou tpu t power versus  time  function  is  a  combination  of the  transm itter de lay,  attack 
time,  release  time and  transm iss ion  duration  as  defined  i n  Table  21  where:  

a)  transm itter de lay time (TA  −  To)  i s  the  time between  the  start  of the  s lot and  the  moment 
when  the  transm it  power may exceed  −50  dB  of the  steady-state  power (Pss) ;  

b)  transm i tter attack time (TB2  −  TA)  i s  the  time between  the  transm i t power exceed ing  
−50  dBc and  the  moment when  the  transm i t power maintains  a  l evel  wi th in  51

01
,
,

+
−

 dB  from  

Pss ;  

c)  transm i tter re lease  time (TF  −  TE)  i s  the  time between  the  end  fl ag  be ing  transm itted  and  
the  moment when  the  transm itter ou tput power has  reduced  to  a  l evel  50  dB  below Pss  and  
remains  below th is  l evel  thereafter.  

d )  transm ission  duration  (TF  −  TA)  i s  the  time from  when  power exceeds  −50  dBc to  when  the  
power returns  to  and  stays  below −50  dBc.  

Table  21  – Defin i tion  of timings  

Reference  Bi ts  Time i n  ms  Defin i tion  

T
0
 0  0  S tart  of transm iss ion  s l ot.  Power shal l  not  exceed   

−50  dB  of P
ss  
before  T

o
 

T
0  
−T

A
 0 -6  0-0, 624   Power may exceed  −50  dB  of P

ss
a  

T
B
 T

B1
 6  0 , 624  Power shal l  be  wi th i n  + 1 , 5  dB  or −3  dB  of P

ss
 a  

T
B2
 8  0 , 8324  Power shal l  be  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss
 a  

T
E  
 ( i ncl udes  1  s tu ffi ng  b i t)  231  24, 024  Power shal l  remain  wi th i n  + 1 , 5  dB  or −1  dB  of P

ss  
du ring  the  

period  T
B2  
to  T

E
 a  

T
F
 ( i ncl udes  1  s tu ffi ng  b i t)  239  26, 1 46  Power shal l  be  −50  dB  of P

ss
 and  stay bel ow th i s  

T
G
 256  26, 624  Start  of next  transm ission  time  period  

a   There  shal l  be  no  modu l ation  of the  RF  after the  term ination  of transm ission  (T
E
)  u n ti l  the  power has  reached  

zero  and  next s l ot  beg ins  (T
G
).  

 

7. 1 .6.2  Method  of measurement 

The measurement shal l  be  carried  ou t  by transm i tti ng  test s i gnal  number 1  (note  that th is  test 
s i gnal  generates  one  add i ti onal  stuffing  b i t  wi th in  i ts  CRC portion).   

Tests  shal l  be  performed  on  2  channels  ( l owest declared  frequency and  1 62, 025  MHz).   

The  EUT shal l  be  connected  to  a  spectrum  anal yser.   
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A resolu tion  bandwid th  of 1  MHz,  a  vi deo bandwid th  of 1  MHz and  a  sample  detector shal l  be  
used  for th is  measurement.   

The  anal yser shal l  be  i n  zero-span  mode for th is  measurement.  The  spectrum  anal yser shal l  
be  synchron ised  to  the  nom inal  start t ime of the  s lot (T0) ,  wh ich  may be  provided  external l y,  

or from  the  EUT.  

7. 1 .6.3  Requi red  resu l ts  

The transm i tter power shal l  remain  wi th in  the  mask shown  in  F igure  5  and  associated  tim ings  
g iven  i n  Table  21 .  

7.2  TDMA receivers  (types  2  and  3)  

7. 2. 1  Sensi tivi ty  

7. 2. 1 . 1  Purpose  

The  maximum  usable  sensi ti vi ty (data  or messages,  conducted)  i s  the  m in imum  signal  l evel  at  
the  receiver i npu t,  produced  by a  carrier at the  speci fi ed  frequency of the  receiver,  modu lated  
wi th  the  speci fied  test s ignal ,  wh ich  wi l l ,  wi thou t  in terference,  produce  a  data  s ignal  wi th  a  
speci fied  packet error rate  (PER)  after demodu lation .   

7.2. 1 .2  Method  of measurement  

 

Figure 1 3  – Measurement arrangement for sensi tivi ty 

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 3 :  

a)  the  s ignal  generator shal l  be  at the  l owest frequency of the  receiver as  declared  by the  
manufacturer and  shal l  be  modu lated  to  generate  test s i gnal  number 4 ;  

b)  the  s i gnal  level  at  the  i npu t of the  receiver shal l  be  set to  −1 07  dBm  for a  type  3  device  
and  −97  dBm  for a  type  2  device;  

c)  the  message  measuring  test set sha l l  be  mon i tored  and  the  packet error rate  observed .  
The  PER shal l  be  derived  by the  fol lowing  formu la:  

 PER  =  (PTX  −  PRX) /PTX ×  1 00  (  %)  (1 )  

where  

PRX  i s  the  number of packets  received  wi thout errors  

PTX  i s  the  number of transm itted  packets ;  

d )  the  test sha l l  be  repeated  at a  +500  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

e)  the  test sha l l  be  repeated  at a  −500  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

f)  the  test shal l  be  at  the  h ighest frequency declared  by the  manufacturer;  

g )  the  test shal l  be  repeated  at a  +500  Hz offset from  the  h i ghest frequency declared  by the  
manufacturer;  

h )  the  test shal l  be  repeated  at a  −500  Hz offset from  the  h i ghest frequency declared  by the  
manufacturer;  
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i )  repeat under extreme cond i tions,  at e i ther the  l owest or the  h i ghest declared  frequency.  
The  s i gnal  generator shal l  be  ad justed  so  the  l evel  at the  i npu t to  the  receiver i s   
−1 01  dBm  for a  type  3  device  and  −91  dBm  for a  type  2  device.   

7.2. 1 .3  Requi red  resu l ts   

Maximum  PER of 20  %.  

7.2.2  Error behaviour at  h igh  input levels  

7.2.2 .1  Purpose  

The error behaviour (performance)  at h i gh  i npu t l evels  i s  defi ned  i n  the  same manner as  for 
the  measurement of the  maximum  usable  sens i ti vi ty when  the  l evel  of the  wanted  s ignal  i s  
1 00  dB  above  the  maximum  wanted  sensi ti vi ty.  

7.2.2 .2  Method  of measurement  

 

Figure  1 4 – Measurement arrangement  for error behaviour 

The measurement procedure  shal l  be  as  fo l lows :   

a)  the  measurement configu ration  shal l  be  as  shown  i n  F igure  1 4 ;  

b)  the  s ignal  generator shal l  be  modu lated  to  generate  test s i gnal  number 4 .  The  test shal l  
be  carried  ou t at  the  l owest and  the  h i ghest  TDMA frequencies  declared  by the  
manufacturer.  The  message measuring  test set  sha l l  be  mon i tored  and  the  packet error 
rate  observed ;  

c)  the  l evel  of the  i nput s ignal  shal l  be  ad justed  to  a  l evel  of −77  dBm ;  

d )  the  l evel  of the  input  s ignal  shal l  be  ad justed  to  a  l evel  of −7  dBm;  

e)  200  packets  shal l  be  transm itted  and  the  PER shal l  be  ca lcu lated .  

7.2.2 .3  Requi red  resu l ts   

The PER shal l  not  exceed  2  %  under c)  and  1 0  %  under d ) .  

7.2.3  Co-channel  rejection  

7.2.3.1  Purpose  

The co-channel  rej ection  is  a  measure  of the  capabi l i ty of the  receiver to  receive  a  wanted  
modu lated  s ignal  wi thou t  exceed ing  a  g i ven  degradation  due  to  the  presence of an  unwan ted  
modu lated  s ignal ,  both  s i gnals  be ing  at the  speci fi ed  frequency of the  receiver.  
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7.2.3.2  Method  of measurement  

 

Figure 1 5 – Measurement arrangement  for co-channel  rejection  

The measurement procedure  shal l  be  as  fo l lows  wi th  reference  to  F igure  1 5:  

a)  two  generators  A and  B ,  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wan ted  s ignal ,  provided  by s ignal  generator A,  shal l  be  at the  lowest declared  
frequency of the  receiver and  shal l  be  modu lated  to  generate  test s ignal  number 4 ;  

c)  the  unwanted  s ignal ,  provided  by generator B,  shal l  a lso  be  at the  l owest declared  
frequency of the  receiver.  Generator B  shal l  be  modu lated  to  generate  test  s ig nal  number 
3,  e i ther continuousl y or i n  the  same time period  as  that  used  by generator A for test 
s ignal  number 4 .  The  conten t of the  wanted  and  unwanted  s i gnals  shal l  not  be  
synchron ised ;  

d )  the  l evel  of the  wanted  s i gnal  from  generator A shal l  be  ad j usted  to  −1 01  dBm  for a  Type 3  
device  and  to  −1 01  dBm  for a  type  2  device;  

e)  the  level  of the  unwanted  s ignal  from  generator B  shal l  be  ad justed  to  − 1 1 1  dBm  for a  
Type 3  device  and  −1 1 7  dBm  for a  type  2  device;  

f)  the  message  measuring  test set shal l  be  mon i tored  and  the  packet error rate  (PER)  
observed ;  

g )  the  test sha l l  be  repeated  at +1  000  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

h )  the  test sha l l  be  repeated  at −1  000  Hz offset from  the  lowest frequency declared  by the  
manufacturer;  

i )  the  test sha l l  be  repeated  at the  h ighest declared  frequency of the  receiver;  

j )  the  test sha l l  be  repeated  at +1  000  Hz offset from  the  h ighest frequency declared  by the  
manufacturer;  

k)  the  test sha l l  be  repeated  at −1  000  Hz offset from  the  h ighest frequency declared  by the  
manufacturer.  

7.2.3.3  Required  resu l ts  

The  PER shal l  not  exceed  20  % .   

7.2.4  Adjacent channel  selectivi ty  

7.2.4. 1  Purpose  

The ad jacent channel  se lecti vi ty i s  a  measure  of the  capabi l i ty of the  receiver to  receive  a  
wanted  modu lated  s i gnal  wi thou t exceed ing  a  g i ven  degradation  due  to  the  presence  of an  
unwanted  s ignal  wh ich  d i ffers  i n  frequency from  the  wanted  s i gnal  by an  amount equal  to  the  
ad j acent channel  separation  for wh ich  the  equ ipment i s  in tended .  
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7.2.4.2  Method  of measurement  

 

Figure  1 6  – Measurement arrangement  for ad jacent channel  selectivi ty  

The  measurement procedure  shal l  be  as  fo l l ows  wi th  reference  to  F igure  1 6 :  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wanted  s i gnal ,  provided  by s i gnal  generator A,  sha l l  be  at the  lowest declared  
frequency of the  receiver and  shal l  be  modu lated  to  generate  test s i gnal  number 4 ;  

c)  the  unwanted  s i gnal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  
400  Hz s ine  wave wi th  a  deviation  of ±3  kHz.  Generator B  shal l  be  at a  frequency 25  kHz 
above that of the  wanted  s ignal ;  

d )  the  l evel  of the  wanted  s ignal  from  generator A shal l  be  ad justed  to  a  l evel  of −1 01  dBm  
for a  type  3  device  and  to  −1 01  dBm  for a  type  2  device;  

e)  the  l evel  of the  unwanted  s i gnal  from  generator B  shal l  be  ad justed  to  −31  dBm  for a  type  
3  receiver and  −41  dBm  for a  type  2  receiver;  

f)  the  message measuring  test  set shal l  be  mon i tored  and  the  packet error rate  observed ;  

g )  repeat the  above measurement wi th  the  unwanted  s i gnal  25  kHz below the  wanted  s ignal ;  

h )  the  test shal l  be  repeated ,  s teps  b)  through  g ),  at the  h ighest TDMA frequency declared  
by the  manufacturer.  

7.2.4.3  Requi red  resu l ts  

The  PER shal l  not  exceed  20  % .  

7.2.5  Spurious  response rejection  

7.2.5.1  Purpose  

The  spurious  response  rejection  is  a  measure  of the  capabi l i ty of the  receiver to  receive  a  
wanted  modu lated  s i gnal  wi thou t exceed ing  a  g iven  degradation  due  to  the  presence  of an  
unwan ted  modu lated  s ignal  a t any other frequency,  at  wh ich  a  response i s  obtained .  

7.2.5.2  Manufacturers’  declarations  

The manufacturer shal l  declare  the  fol lowing  in  order to  ca lcu late  the  “ l im i ted  frequency 
range”  over wh ich  the  in i ti al  part of the  test wi l l  be  performed:  

a)  l i st  of i n termed iate  frequencies:  IF1 ,  IF2 , . . . IFN  i n  H z;  

b)  swi tch ing  range  of the  receiver:  sr;  

NOTE  Swi tch ing  range  corresponds  to  the  frequency range  over wh ich  the  recei ver can  be  tuned .  

c)  frequency of the  l ocal  osci l lator at  channel  2  and  at  the  l owest  TDMA channel :  fLOH ,  fLOL .  

NOTE  Examples  of l ocal  osci l l ators  are  VCO,  crystal ,  sampl i ng  cl ock,  BFO,  numerical l y control l ed  osci l l ator 
depend ing  on  the  des i gn  of the  equ i pment.  

 
S i gnal  

generator A 

Combiner 

Recei ver 
under  
test  

Message  
measuring   
test  set  

 
S i gnal  

generator B  
IEC  



 – 50  – I EC 62320-2: 201 6  © I EC  201 6  

7.2.5.3  In troduction  to  the  method  of measurement  

The in i tia l  evaluation  of the  un i t  shal l  be  performed  over the  “ l im i ted  frequency range”  and  
shal l  then  be  performed  at the  frequencies  i den ti fied  from  th is  test and  at “ speci fic frequencies  
of in terest”  (as  defined  below).  

To  determ ine  the  frequencies  at  wh ich  spurious  responses  can  occur the  fo l l owing  
calcu lations  shal l  be  made:  

a)  ca lcu lation  of the  " l im i ted  frequency range":  

the  l im i ts  of the  l im i ted  frequency range  (LFRHI  LFRLO)  are  determ ined  from  the  fol l owing  
ca lcu lations:  

 LFRHI  =  fLOH  +  (IF1 +  IF2  +…+IFN  +  sr/2)  (2)  

 LFRLO  =  fLOL  −  (IF1  +  IF2  +… +IFN  +  sr/2)  (3)  

b)  ca lcu lation  of speci fic  frequencies  of i n terest  (SFI )  ou ts ide  the  l im i ted  frequency range:  

these  are  determ ined  by the  fol l owing  ca lcu lations:  

 SFI1  =  (K ×  fLOH )  +  IF1  (4)  

 SFI2  =  (K ×  fLOL)  −  IF1  (5)  

where  K i s  an  in teger from  2  to  4 .  

7.2.5.4  Method  of measurement over the  l im ited  frequency range  

Two methods  are  avai lable  for the  measurements  over the  l im i ted  frequency range,  one  based  
on  S INAD measurements  and  the  other based  on  PER measurements.  E i ther method  may be  
used ,  bu t i n  each  case  shal l  be  fo l l owed  by the  method  of measurement at  i den ti fied  
frequencies.  

 

Figure 1 7  – PER/BER or SINAD measuring  equ ipment 

7.2.5.5  Method  of search  over the  " l imi ted  frequency range"  using  SINAD  
measurement  

The measurement procedure  shal l  be  as  fol lows  wi th  reference  to  F igure  1 7 :  

a)  two  generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;   

b)  the  wan ted  s i gnal ,  provided  by generator A,  shal l  be  at 1 61 , 975  MHz and  shal l  be  
modu lated  wi th  a  1  kHz s ine  wave at  ±2 , 4  kHz deviation ;  

c)  the  unwan ted  s i gnal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  
400  Hz s ine  wave  g iving  a  deviation  of ±3  kHz;  
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d )  i n i tia l l y,  generator B  (unwanted)  sha l l  be  swi tched  off (main tain ing  the  ou tpu t impedance) ;  

e)  the  s i gnal  l evel  from  generator A (wanted)  shal l  be  ad j usted  to  −1 01  dBm  for Type 3  or 
−91  dBm  for type  2  at  the  receiver;  

f)  the  S INAD va lue  shal l  be  noted  (and  shal l  be  greater than  1 4  dB) ;  

g )  s ignal  generator B  shal l  be  swi tched  on  and  ad j us ted  to  −31  dBm  at the  receiver;  

h )  the  frequency of the  unwanted  s ignal  shal l  be  varied  i n  steps  of 5  kHz over the  l im i ted  
frequency range  (from  LFRLO to  LFRHI ) ;  

i )  the  frequency of any spurious  response detected  (by a  decrease  i n  SI NAD of 3  dB  or 
more)  during  the  search  shal l  be  recorded  for use  i n  the  next measurement.  

I f the  manufacturer’s  speci fi ed  receiver frequencies  do  not i nclude  1 61 , 975  MHz,  one  of the  
manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  al ternative.  

7.2.5.6  Method  of search  over the  " l imited  frequency range"  using  PER or BER 
measurement 

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 7:  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wanted  s i gnal ,  provided  by generator A,  sha l l  be  at 1 61 , 975  MHz and  shal l  be  
modu lated  to  generate  test s i gnal  number 3;  

c)  the  unwanted  s ignal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  

400  Hz s i ne  wave  g iving  a  deviation  of ±3  kHz;  

d )  i n i tia l l y,  generator B  (unwanted)  shal l  be  swi tched  off (main tain ing  the  ou tpu t impedance);  

e)  the  s i gnal  l evel  from  generator A (wanted)  sha l l  be  ad justed  to  −1 01  dBm  for type  3  or  
−91  dBm  for type  2  at  the  receiver;  

f)  the  PER or BER shal l  be  noted ;  

g )  s i gnal  generator B  shal l  be  swi tched  on  and  ad j us ted  to  −31  dBm  at the  receiver;  

h )  the  frequency of the  unwanted  s ignal  sha l l  be  varied  i n  steps  of 5  kHz over the  l im i ted  
frequency range  (from  LFRLO to  LFRHI ) ;  

i )  the  frequency of any spurious  response detected  (by an  i ncrease  i n  e i ther PER or BER)  
during  the  search  shal l  be  recorded  for use  in  the  next measurements;  

j )  i n  the  case  where  operation  us ing  a  continuous  packet stream  is  not possible ,  a  s im i l ar 
method  may be  used .  

I f the  manufacturer’s  speci fi ed  receiver frequencies  do  not i nclude  1 61 , 975  MHz,  one  of the  
manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  al ternative.  

7.2.5.7  Method  of measurement (at  i denti fied  frequencies)  

The measurement procedure  shal l  be  as  fol l ows  wi th  reference  to  F igure  1 7 :  

a)  two generators  A and  B  shal l  be  connected  to  the  receiver via  a  combin ing  network;   

b)  the  wanted  s i gnal ,  provided  by generator A,  sha l l  be  at 1 61 , 975  MHz and  shal l  be  
modu lated  to  generate  test s ignal  number 3 ;  

c)  the  unwanted  s ignal ,  provided  by generator B ,  shal l  be  frequency modu lated  wi th  a  

400  Hz s i ne  wave g iving  a  deviation  of ±3  kHz.  Generator B  shal l  be  at the  frequency of 
that  spurious  response  being  cons idered ;  

d )  i n i tia l l y,  s i gnal  generator B  (unwan ted)  sha l l  be  swi tched  off (mainta in ing  the  ou tput  
impedance);  

e)  the  s i gnal  l evel  from  generator A (wanted)  sha l l  be  ad justed  to  −1 01  dBm  for type  3  or −91  
dBm  for type  2  at  the  receiver;  
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f)  s i gnal  generator B  shal l  be  swi tched  on ,  and  the  level  of the  unwanted  s ignal  set to  
−31  dBm ;  

g)  for each  frequency noted  during  the  tests  over the  l im i ted  frequency range  and  the  
speci fic frequencies  of i n terest (SFI1  and  SFI2) ,  transm i t 200  packets  to  the  EUT and  note  
the  PER.  

I f the  manufacturer’s  speci fied  receiver frequencies  do  not i ncl ude  1 61 , 975  MHz,  one  of the  
manufacturer’s  speci fi ed  receiver frequencies  may be  used  as  an  al ternative.  

7.2.5.8  Requi red  resu l ts   

At any frequency separated  from  the  speci fi ed  frequency of the  receiver by 50  kHz or more,  
the  PER shal l  not exceed  20  %.  

7.2.6  In ter-modulation  response rejection  

7.2.6.1  Purpose  

The  in ter-modu lation  response  rejection  i s  the  capabi l i ty of the  receiver to  receive  a  wanted  
modu lated  s i gnal ,  wi thou t exceed ing  a  g iven  degradation  due  to  the  presence of two close-
spaced  unwanted  s ignals  wi th  a  speci fic frequency re lationsh ip  to  the  wanted  s ignal  
frequency.  

7.2.6.2  Method  of test  

 

Figure  1 8  – Measurement arrangement  for in ter-modulation  

The  measurement procedure  shal l  be  as  fo l l ows  wi th  reference  to  F igure  1 8 :  

a)  th ree  s ignal  generators  shal l  be  connected  to  the  receiver via  a  combin ing  network;  

b)  the  wanted  s ignal ,  provided  by s i gnal  generator A,  shal l  be  at the  speci fi ed  frequency of 
the  receiver and  shal l  be  modu lated  to  generate  test s i gnal  number 3;  

c)  the  unwanted  s ignal  from  generator B  shal l  be  unmodu lated ;  

d )  the  unwan ted  s i gnal  from  generator C  shal l  be  frequency modu lated  wi th  a  400  Hz s i ne  
wave at a  deviation  of ±3  kHz;  

e)  the  s i gnal  l evel  from  generator A (wanted)  shal l  be  set for −1 01  dBm  for type  3  or  
−91  dBm  for type  2  at  the  receiver i nput;  

f)  the  s ignal  l evel  from  generators  B  and  C  shal l  be  set  for −36  dBm  at  the  receiver input;  

g )  the  frequencies  of generators  A,  B ,  C  shal l  be  set as  per test  number 1  of Table  22;  

h )  the  message measuring  test  set shal l  be  mon i tored  and  the  PER observed  over 200  
transm issions;  

i )  repeat the  measurement wi th  frequencies  set as  per test number 2  of Table  22 .  
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Table  22  – Frequencies  for in ter-modu lation  test 

Test number Generator A 

Wanted  AI S  S ignal  

Generator B  

Unmodu l ated  
 (±500  kHz)  

Generator C  

Modu l ated  (±1  000  kHz)  

1  

(RATDMA rece iver)  

1 62, 025  MHz 1 61 , 525  MHz 1 61 , 025  MHz 

1  

(Non-RATDMA recei ver)  

H ighest  operati ng  
frequency on  wh ich  the  

EUT can  operate   

H i ghest operati ng  
frequency on  wh ich  the  

EUT can  operate   

−  500  kHz 

H ighest operati ng  
frequency on  wh ich  the  

EUT can  operate   

−  1  000  kHz 

2  

(both  RATDMA and  non -
RATDMA rece iver)  

Lowest operati ng  
frequency on  wh ich  the  

EUT can  operate   

Lowest operati ng  
frequency on  wh ich  the  

EUT can  operate   

+  500  kHz 

Lowest  operati ng  
frequency on  wh ich  the  

EUT can  operate   

+  1  000  kHz 

 

7.2.6.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .   

7.2.7  Blocking  or desensitization  

7.2.7.1  Purpose  

Blocking  i s  a  measure  of the  capabi l i ty of the  receiver to  receive  a  wanted  modu lated  s ignal  
wi thout exceed ing  a  g i ven  degradation  due  to  the  presence of an  unwan ted  input s ignal  at  an y 
frequency other than  those  of the  spurious  responses  or the  ad j acent channels .  

 

Figure 1 9  – Measurement arrangement for blocking  or desensi ti sation  

7.2.7 .2  Method  of measurement 

The measurement procedure  shal l  be  as  fo l lows:  

a)  two  generators  A and  B,  sha l l  be  connected  to  the  receiver via  a  combin ing  network as  
shown  i n  F igure  1 9 ;  

b)  the  wanted  s ignal ,  provided  by s ignal  generator A,  shal l  be  at  the  l owest operati ng  
frequency on  wh ich  the  EUT can  transm it (or receive  for a  non-RATDMA receiver)  
accord ing  to  the  manufacturers  speci fication  and  be  modu lated  wi th  test s ignal  number 3 ;  

c)  the  unwanted  s ignal  from  generator B  shal l  be  unmodu lated  and  shal l  be  at a  frequency 
0, 5  MHz to  1 0  MHz away from  the  l owest  declared  frequency of the  receiver.  
Measurements  shal l  be  carried  ou t at frequencies  of the  unwanted  s i gnal  at ±  500  kHz,   
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±  1  MHz,  ±  2  MHz,  ±  5  MHz and  ±  1 0  MHz avoid ing  those  frequencies  where  spurious  
responses  cou ld  occur;  

d )  i n i tia l l y,  s ignal  generator B  (unwanted  s ignal )  shal l  be  swi tched  off (main ta in ing  the  output  
impedance).  The  level  of the  wanted  s i gnal  from  generator A shal l  be  ad j usted  to  
−1 01  dBm  for type  3  and  −91  dBm  for type  2  at  the  receiver i nput;  

e)  the  RF  s ignal  l evel  for s i gnal  generator B  (unwanted  s ignal )  shal l  be  ad justed  to  −23  dBm  
when  the  frequency setting  is  less  than  ±  5  MHz wi th  respect to  the  frequency setting  of 
RF  s i gnal  generator A.  For frequency setti ngs  of s ignal  generator B  that are  equal  to  or 
greater than  ±  5  MHz wi th  respect to  the  frequency setting  of generator A,  the  RF  s ignal  
l evel  sha l l  be  ad j usted  to  −1 5  dBm.  Th is  appl ies  to  type  3  receivers  on l y;  

f)  the  RF  s ignal  l evel  for s ignal  generator B  (unwan ted  s i gnal )  sha l l  be  ad justed  to  −33  dBm  
when  the  frequency setti ng  i s  l ess  than  ±  5  MHz wi th  respect to  the  frequency setting  of 
RF  s i gnal  generator A.  For frequency setti ngs  of s ignal  generator B  that  are  equal  to  or 
g reater than  ±  5  MHz wi th  respect to  the  frequency setting  of generator A,  the  RF  s ignal  
l evel  shal l  be  ad j usted  to  −25  dBm .  Th is  appl ies  to  type  2  receivers  on l y;  

g )  200  packets  shal l  be  transm i tted  and  the  PER recorded ;  

h )  repeat the  test steps  a)  to  f)  wi th  s ignal  generator A tuned  to  the  h i ghest operating  
frequency on  wh ich  the  EUT can  receive  as  declared  by the  manufacturer.  

7.2.7.3  Requi red  resu l ts  

The PER shal l  not  exceed  20  % .  

7.3  Conducted  spurious  emissions  at  the  antenna  

7.3. 1  Spurious  emissions  from  the receiver 

7.3. 1 . 1  Purpose  

Conducted  spurious  em issions  to  the  antenna  are  any RF  em iss ions  generated  i n  the  receiver 
and  conveyed  to  the  antenna  term inal .  

7.3. 1 .2  Method  of measurement 

Conducted  spurious  em iss ions  shal l  be  measured  as  the  power level  of any frequency 
component to  the  antenna  term inals  of the  receiver.  The  receiver antenna  term inals  are  
connected  to  a  spectrum  anal yser or se lective  vol tmeter having  an  i npu t impedance of 50  Ω  
and  the  receiver i s  swi tched  on .  

The  measurement shal l  extend  over the  frequency range  9  kHz to  4  GHz.  

7.3. 1 .3  Required  resu l ts  

The power of any spurious  em ission  in  the  speci fi ed  range  at the  antenna  term inal  shal l  not  
exceed  −57  dBm  in  the  frequency range  9  kHz to  1  GHz and  −47  dBm  in  the  frequency range  
1  GHz to  4  GHz.  

7.3.2  Spurious  emissions  from  the transmitter 

7.3.2 . 1  Purpose  

Spurious  em issions  are  em iss ions  at  frequencies  other than  those  of the  carrier and  
si debands  associated  wi th  normal  modu lation .   

7.3.2 .2  Method  of measurement 

Conducted  spu rious  em issions  shal l  be  measured  wi th  the  unmodu lated  transm itter connected  
to  the  arti ficia l  an tenna.  The  measurement shal l  be  made  over a  frequency range  from  9  kHz 
to  4  GHz,  exclud ing  the  frequencies  wi th in  ±  62, 5  kHz of the  transm itti ng  frequency.  
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7.3.2 .3  Requi red  resu l ts  

The power of any spurious  em iss ion  ou ts ide  ±62, 5  kHz of the  transm i tting  frequency shal l  not  
exceed  −36  dBm  in  the  frequency range  9  kHz to  1  GHz and  −30  dBm  in  the  frequency range  
1  GHz to  4  GHz.  

8 Functional  tests  

8. 1  Configuration  method  

8. 1 . 1  General  

For a l l  of the  functional  tests  the  setup  for the  method  of measurement shal l  be  as  defined  by 
the  manufacturer:  

•  u s ing  s tandard  configuration  sen tences  via  d i rect connection  to  an  i n terface,  or  

•  u s ing  s tandard  configuration  sen tences  via  VDL,  or 

•  u s ing  the  manufacturer’s  proprietary method .  

8. 1 .2  Configuration  for Message 21  

8. 1 . 2 . 1  Purpose  

The purpose  of th is  test  i s  to  ensure  that Message 21  parameters  can  be  entered  i n to  the  
EUT and  are  retained  after the  power off/on  cycle.  

8. 1 .2 .2  Method  of measurement 

Set up  the  standard  test environment.  

a)  With  the  MMSI  of EUT set to  000000000,  configure  a  val i d  transm ission  schedu le  for 
Message  21 ,  us ing  the  CBR sentence wi th  MMSI  i n  the  fi rst fi e ld  set to  000000000  to  
match  the  MMSI  of EUT.  

b)  Configure  the  EUT wi th  the  fo l lowing  parameters  for transm iss ion  of Message  21 :  

•  MMSI  number:  991 234567;  

•  type  of AtoN :  “20”  – card inal  mark north ;  

•  name of AtoN :  “TEST FLOATING  AIS  ATON  STATION”;  

•  pos i tion  accuracy:  to  accuracy of EPFS;  

•  ass igned  pos i ti on  ( l ong i tude  and  lati tude) :  “wi th in  off-posi tion  threshold  of curren t  
EPFS posi ti on” ;  

•  d imension/reference  for pos i tion :  “A=B=C=D=5” ;  

•  type  of EPFS:  Enter EUT’s  EPFS  type  (for example  “1 ”  for GPS) ;  

•  off-posi ti on  threshold :  200  m ;  

•  set  power level ;  

•  channel  1  set  to  channel  2087;  i f receiver supported ,  set channel  1  receiver to  same;  

•  channel  2  set  to  channel  2088;  i f receiver supported ,  set channel  2  receiver to  same;  

•  Vi rtual  AtoN  fl ag  set to  0  =  defau l t  =  Real  AtoN  at i nd icated  posi tion ;  

•  set  AtoN  status  defau l t  (00000000);  

•  off-pos i ti on  behaviour set to  “main tain  current transm ission  schedu le” ;  

•  set  UTC lost  behaviour as  per manufacturer’s  declaration ;  

•  read  configuration  from  EUT.  

c)  Remove  power from  the  EUT for 5  m in .  Swi tch  on  the  EUT.  Read  configuration  from  EUT.  
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NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  Message  21  conten t i s  confi gu red  us ing  the  
AID,  ACF  and  ACG  sen tence  combination .  

Standard  confi guration  sentences  via  VDL:  the  Message  21  conten t i s  confi gu red  via  VDL us ing  Message  25  or 
Message  6  wi th  the  appropriate  appl i cation  i d en ti fi er/functi on  i denti fi er and  b i nary data.  

8. 1 .2 .3  Requi red  resu l ts  

Veri fy that configuration  i s :  

a)  not accepted  by EUT and  the  EUT does  not s tart transm iss ion  of Message 21 ;  

b)  accepted  by EUT and  that the  parameters  have  been  correctl y set;  

c)  reta ined  after power cycle.  

8. 1 .3  Schedule  mode  A FATDMA Message  21  (s ing le  report,  al ternating  channel  
operation)  

8. 1 . 3.1  Purpose  

Test that the  AIS  AtoN  Station  operates  i n  accordance wi th  the  configured  reporting  schedu le  
(see  5. 2. 5. 2) .  

8. 1 .3.2  Method  of measurement 

Set up  the  standard  test environment and  use  the  configuration  as  defined  i n  8 . 1 . 2 .  

a)  Configure  reporti ng  of Message 21  to  have  the  fol lowing  parameters:  

•  s tart on  channel  2 ;  

•  s tart s l ot:  51 2 ;  

•  reporting  i n terval :  3  m in ;  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te:  1 ;  

•  s tart the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test over the  hou r and  day boundary.   

I f syn thetic  and  vi rtua l  AIS  AtoN  Message 21  reports  are  implemented  (see  5 . 2 . 2. 1 . 2):   

c)  Change the  configuration  of the  EUT to  be  a  syn thetic  AIS  AtoN .  Repeat the  test.  

d )  Change the  configuration  of the  EUT to  be  a  vi rtual  AIS  AtoN .  Repeat the  test.  

e)  Repeat test a).  Appl y Message  20  on  channel  A and  B  reserving  the  s lots  ass igned  for 
FATDMA transm ission .   

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  schedu le  for Mode  A FATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi guration  sentences  via  VDL:  the  schedu le  for Mode  A FATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .3.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm its  Test Message 21  i n  the  configured  s lots  on  both  channels .  EUT starts  
transm ission  i n  the  correct UTC frames  and  a l ternates  channels  at the  reporting  in terval  
wi th in  one  reporti ng  i n terval  (3  m in  i n  th is  case) ,  and  shou ld  not wai t  un ti l  UTC m inu te  1 .  
(The  channel  1  transm iss ions  shal l  occur i n  m inu tes  4 ,  1 0 ,  1 6,  22 ,  28,  34,  40 ,  46,  52  or 58  
wi th  an  i ncrement of 6  m in ;  the  channel  2  transm issions  shal l  occur i n  m inutes  1 ,  7 ,  1 3,  
etc.  wi th  an  i ncrement of 6  m in ) ;  

b)  reporting  behaviour is  consisten t through  the  hour and  day boundaries  and  transm itted  
data  i s  correct;  
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I f syn thetic  and  vi rtua l  AIS  AtoN  Message 21  reports  are  implemented :  

c)  Message  21  repeat i nd icator i s  1 ;  

d )  Message  21  vi rtual  fl ag  i s  set;  

e)  EUT conti nues  transm ission  of Message 21  us ing  the  reserved  s lots.  

8. 1 .4  Schedule  mode  B  FATDMA Message  21  (dual  report,  dual  channel  operation)  

8. 1 .4.1  Purpose  

Test that the  AIS  AtoN  station  operates  i n  accordance wi th  configured  reporti ng  schedu le  
5. 2. 5 .3 . 1  and  transm its  correct data.  

8. 1 .4.2  Method  of measurement 

Setup  the  s tandard  test  environment and  use  the  configuration  as  defined  i n  8 . 1 . 2 .  

a)  Configure  reporti ng  of Message  21  to  have  the  fol l owing  parameters:  

•  s tart channel  1 :  start  s lot  51 2;  

•  channel  2 :  s tart  s l ot:  61 2;  

•  reporting  i n terval :  3  m in ,  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te  2 ;  

•  s tart the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test  over the  hour and  day boundary.  

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  schedu le  for Mode  B  FATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi guration  sentences  vi a  VDL:  the  schedu le  for Mode  B  FATDMA transm iss ions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d en ti fi er,  and  b i nary data.  

8. 1 .4.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm i ts  Test Message 21  i n  the  configured  s lots  on  both  channels .  EUT starts  
transm ission  i n  the  correct UTC frame and  conti nues  wi th  the  correct  i ncrement wi th in  one  
reporting  i n terval  and  shou ld  not  wai t  un ti l  UTC  m inu te  2 ;  

b)  reporting  behaviour i s  consisten t through  the  hour and  day boundaries  and  transm i tted  
data  i s  correct.  

8. 1 .5  Schedule  mode  C  FATDMA Message  21  (s ing le  report,  s ing le  channel  
operation)  

8. 1 .5.1  Purpose  

The purpose  i s  to  test that the  AI S  AtoN  station  operates  i n  accordance wi th  the  configured  
reporting .  

8. 1 .5.2  Method  of measurement 

Setup  the  standard  test  envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 2 .  

a)  Configure  reporting  of Message 21  to  have  the  fol l owing  parameters:  

•  transm it  channel :  A or B ;  

•  s tart s l ot:  51 2 ;  

•  reporting  i n terval :  3  m in ;  

•  frame for the  fi rst  transm ission  in  every UTC hour:  UTC m inu te:  1 ;  
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•  s tart the  EUT 2  m in  ahead  of a  schedu le  transm ission .  

b)  Run  the  test  over the  hou r and  day boundary.  

NOTE  Standard  confi guration  sentences  vi a  confi guration  port:  the  schedu l e  for Mode  C  FATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  C  FATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .5.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm i ts  test Message 21  i n  the  configured  s lots  on  the  des ignated  transm i t 
channel ,  EUT starts  transm ission  i n  the  correct  UTC frame on  the  des ignated  transm i t 
channel  a t the  reporti ng  i n terval  wi th in  one  reporti ng  in terval  and  shou ld  not wai t u n ti l  
UTC m inute  1 ;  

b)  reporting  behaviour i s  consisten t th rough  the  hour and  day boundaries  and  transm i tted  
data  i s  correct.  

8. 1 .6  Schedule  mode  A RATDMA Message  21  (Type  3)  (s ing le  report,  al ternating  
channel  operation)  

8. 1 .6.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  be  configured  to  operate  i n  accordance 
wi th  5 . 2. 4. 2 ,  ensuring  the  selection  i n terval  i s  random  wi th in  the  1  m in  i n terval  and  that the  
s lot  reuse  a lgori thm  is  properl y implemented .  

8. 1 .6.2  Method  of measurement 

Set up  the  s tandard  test environment and  use  the  configuration  as  defined  i n  8. 1 . 2  wi th  a  VDL 
l oad ing  of 1 0  %.   

a)  Configure  reporti ng  of Message 21  wi th  the  fol l owing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  UTC m inute  for CH2:  4 ;  

•  time  i n terval  CH1 :  360  (6  m in) ;  

•  time  i n terval  CH2:  360  (6  m in).  

b)  Appl y a  VDL l oad  that  necess i tates  i n tentional  s l ot  reuse  and  repeat the  test;  

c)  Appl y i nval id  RATDMA reporting  i n tervals  for transm iss ion  of Message  21 .  The  val i d  
i n tervals  are  defined  i n  5. 2. 3;  

d )  Configure  the  AtoN  wi th  the  h ighest possib le  reporting  rate.  Appl y Message  20  reserving  
50  %  of the  s lots  i nclud ing  the  RATDMA selection  i n terval .  Run  the  test for 1 2  hours ;  

e)  Appl y an  SPO sentence to  acti vate  a  VSI  and  FSR sentence.  Appl y some targets  to  the  
VDL.  

NOTE  Standard  confi gu rati on  sentences  via  confi gu ration  port:  the  schedu le  for Mode  A RATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  A RATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .6.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT transm i ts  test  Message  21 :  
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•  us ing  RATDMA so  that  the  s l ot  se lection  is  random  wi th in  the  correct frames,  and  
a l ternates  the  transm iss ion  channel  between  success ive  reports ;  

•  wi th  the  correct  reporting  i n tervals ;  

•  wi th  the  correct  data.  

EUT selects  i ts  s l ots  random ly;  

b)  EUT appl ies  the  s l ot  reuse  a lgori thm  as  defined  in  Recommendation  I TU-R M . 1 371 ;  

c)  i nval id  reporting  i n tervals  are  not  accepted ;  

d )  s lots  reserved  by Message  20  are  not  used  for the  transm iss ion  of Message  21  for at l east  
1 2  h .  Us ing  means  declared  by the  manufacturer,  veri fy that the  receiver remains  on  for 
7  m in  at  l east once  every 1 2  h ;  

e)  Veri fy that the  i n formation  provided  i n  the  VSI  and  FSR sentences  are  i n  accordance wi th  
the  manufacturer’s  documentation .  

8. 1 .7  Schedule  mode  B  RATDMA Message  21  (Type  3)  (dual  report,  dual  channel  
operation)  

8. 1 . 7.1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  AI S  AtoN  station  can  be  configured  to  operate  i n  
accordance  wi th  5 . 2. 4. 2.  

8. 1 .7.2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 1  wi th  a  VDL 
l oad ing  of 1 0  %.  

Configure  reporti ng  of Message 21  wi th  the  fol l owing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  UTC m inute  for CH2:  4 ;  

•  t ime  i n terval  CH1 :  1 80  (3  m in) ;  

•  t ime  i n terval  CH2:  1 80  (3  m in).  

NOTE  Standard  confi gu rati on  sentences  via  confi gu ration  port:  the  schedu le  for Mode  B  RATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi gu rati on  sen tences  via  VDL:  the  schedu le  for Mode  B  RATDMA transm issions  via  VDL i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .7.3  Requi red  resu l ts  

Veri fy that the  EUT transm its  test  Message  21 :  

•  u s ing  RATDMA so  that the  s lot se lection  i s  random  wi th in  the  1  m in  i n terval ,  wi th  dual  
reports  on  both  channels ;  

•  send ing  i n  correct i n tervals ;  

•  wi th  correct transm i tted  data.  

8. 1 .8  Schedu le  mode  C  RATDMA Message  21  (type  3)  (s ing le  channel  operation)  

8. 1 . 8. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  AI S  AtoN  station  can  be  configured  to  operate  i n  
accordance  wi th  5 . 2. 4. 2.  
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8. 1 .8.2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 1  wi th  a  VDL 
l oad ing  of 1 0  %.  

Configure  reporti ng  of Message 21  wi th  the  fol l owing  parameters:  

•  FATDMA setup  or RATDMA setup:  RATDMA;  

•  UTC m inute  for CH1 :  1 ;  

•  time  i n terval  CH1 :  1 80  (3  m in) .  

NOTE  Standard  confi gu ration  sen tences  vi a  confi gu rati on  port:  the  schedu le  for Mode  C  RATDMA transm ission  i s  
confi gu red  us ing  the  CBR sen tence.  

Standard  confi guration  sentences  via  VDL:  the  schedu le  for Mode  C  RATDMA transm issions  via  VDL  i s  confi gu red  
us ing  Message  25  or Message  6  wi th  the  appropriate  appl i cati on  i d en ti fi er/function  i d enti fi er,  and  b i nary data.  

8. 1 .8.3  Requi red  resu l ts  

Veri fy that the  EUT transm its  test  Message  21 :  

•  u s ing  RATDMA so  that the  s lot selection  is  random  wi th in  the  1  m in  i n terval  wi th  s ing le  
reports  on  a  s i ng le  channel ;  

•  send ing  in  correct i n tervals ;  

•  wi th  correct transm i tted  data.  

8. 1 .9  Scheduled  transmission  of Message 6  

8. 1 . 9 .1  Purpose  

The purpose  of th is  test i s  to  veri fy the  Message 6  operation  of the  EUT using  the  
implemented  access  methods.  

8. 1 .9.2  Method  of measurement  

Setup  the  standard  test  environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8. 1 . 2  wi th  an  “ i n tended  recip ient”  MMSI .  
The  recip ient shal l  acknowledge  the  message.   

a)  Configure  the  EUT as  defined  by manufacturer’s  documentation  for transm ission  of a  
schedu led  addressed  binary data  Message 6  wi th  test b inary data  cons isti ng  of the  b i t  
pattern  hex “7E  3B  3C 3E  7E”  or i n ternal l y generated  data  form ing  a  message by setti ng  
the  parameters  for the  fo l l owing  operation  modes,  where  implemented :  

•  FATDMA (see  8. 1 . 2  for mode A setup;  8 . 1 . 3  for mode B  setup;  8 . 1 . 4  for mode C  
setup);  

•  RATDMA (see  8. 1 . 5  for mode  A setup;  8 . 1 . 6  for mode B  setup;  8. 1 . 7  for mode C  
setup);  

•  CSTDMA:  time (hour,  m inu te),  channel (s) ,  reporti ng  i n terval .  

b)  Repeat the  test for a  type  3  AtoN  wi thout an  acknowledgement from  the  i n tended  
recipien t.  

c)  I f poss ib le  to  use  external l y generated  data,  repeat the  test exceed ing  the  maximum  
length  of Message 6.  

d )  Repeat the  test for the  maximum  length  of Message  6  by repeating  the  b i t  pattern  hex “7E  
3B  3C  3E  7E”  sequence  i n  the  b i nary data  fi e l d .  

8. 1 .9.3  Requi red  resu l ts  

Veri fy that the  EUT con ti nues  transm i tti ng  Message  21  i n  a l l  cases  and  that:  
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a)  the  message sen t by the  EUT conforms to  message  con ten t,  access  method ,  channel ,  s lot 
number and  reporting  i n terval ;  

b)  the  EUT behaves  as  configured ;  

c)  the  message  i s  not sen t;  

d )  the  message is  sen t wi th  the  correct con ten t.  

NOTE  CSTDMA access  of Message  6  compl ies  wi th  I EC 62287-1  wi th  regard  of VDL access  and  message  l eng th .  

8. 1 . 1 0  Scheduled  transmission  of Message 8  

8. 1 . 1 0. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that Message  8  can  be  en tered  i n to  the  EUT.   

8. 1 . 1 0.2  Method  of measurement  

Set up  the  s tandard  test environment and  use  the  configuration  as  defined  i n  8 . 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 2 .  

a)  Configure  the  EUT as  defined  by the  manufacturer’s  documentation  for transm ission  of a  
schedu led  b i nary data  Message  8  wi th  test b inary data  consisti ng  of the  b i t  pattern  hex 
“7E  3B  3C 3E  7E”  form ing  a  message by setting  the  parameters  for the  fol l owing  operation  
modes,  where  implemented :  

•  FATDMA (see  8. 1 . 2  for mode A setup;  8 . 1 . 3  for mode B  setup;  8 . 1 . 4  for mode C  
setup);  

•  RATDMA (see  8. 1 . 5  for mode  A setup;  8 . 1 . 6  for mode  B  setup;  8. 1 . 7  for mode C  
setup);  

•  CSTDMA:  time (hour,  m inu te),  channel (s) ,  reporti ng  i n terval .  

b)  I f possib le,  use  external l y generated  data,  repeat the  test exceed ing  the  maximum  length  
of Message  8 .  

c)  Repeat the  test for the  maximum  leng th  of Message 8  by repeating  the  b i t  pattern  hex “7E  
3B  3C  3E  7E”  sequence  i n  the  b i nary data  fi e l d .  

8. 1 . 1 0.3  Requi red  resu l ts  

Veri fy that:  

a)  the  message sen t by the  EUT conforms to  message con ten t,  access  method ,  channel ,  s lot 
number and  reporting  i n terval ;  

b)  message  i s  not sen t;  

c)  message  is  sent  wi th  the  correct  content.  

I n  a l l  cases,  the  EUT shou ld  con tinue  transm itti ng  Message  21 .   

NOTE  CSTDMA access  of Message  6  compl ies  wi th  I EC 62287-1  wi th  regard  to  VDL access  and  message  l eng th .  

8. 1 . 1 1  Scheduled  transmission  of Message 1 2  

Repeat tests  8 . 1 . 8  and  8 . 1 . 9  for Message 1 2 .  

8. 1 . 1 2  Scheduled  transmission  of Message 1 4  

Repeat tests  8 . 1 . 1 0  for Message 1 4.  
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8. 1 . 1 3  Unscheduled  transmission  

8. 1 . 1 3. 1  Purpose  

Unschedu led  transm issions  are  those  transm iss ions  that are  not p lanned ,  and  the  competen t 
au thori ty wishes  the  AtoN  station  to  broadcast them  autonomousl y,  such  as  an  unexpected  
a larm  cond i tion .  The  VDL access  method  for these  message types  i s  RATDMA.  Th is  test wi l l  
veri fy the  AtoN  operation  when  such  a  message  i s  i npu t.  

Th is  test i s  on l y appl icable  for type  3  AtoN  stations.  

8. 1 . 1 3.2  Method  of measurement  

Set up  the  s tandard  test environment and  use  the  configuration  as  defined  i n  8 . 1 . 2  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 3  wi th  an  “ i n tended  recipient”  MMSI .  

a)  Appl y a  BBM  sen tence wi th  Message  8 .  

b)  Appl y a  BBM  sen tence  wi th  Message  1 4.  

c)  Configure  the  acknowledgement behaviour to  1  (acknowledgement expected).  Appl y an  
ABM  sen tence wi th  Message  6 .  Do  not appl y an  acknowledgement on  the  VDL.  

d )  Appl y an  ABM  sentence  wi th  Message 6.  Appl y an  acknowledgement Message 7  on  the  
VDL  wi th in  4  s  after the  transm iss ion  of Message 6.  

e)  Configure  the  acknowledgement behaviour to  0  (no  acknowledgement expected).  Appl y an  
ABM  sen tence wi th  Message  6 .  Do  not appl y an  acknowledgement on  the  VDL.  

f)  Appl y an  ABM  sentence  wi th  Message 1 2 .  Do  not appl y an  acknowledgement on  the  VDL.  

NOTE  Standard  I EC 61 1 62-1  sen tences:  an  unschedu l ed  message  us ing  s tandard  format wou l d  be  ABM,  ABK or 
BBM.  

8. 1 . 1 3.3  Requ ired  resu l ts  

Check that the  EUT con tinues  to  transm i t  Message 21  i n  a l l  cases.  

a)  Check that Message 8  i s  transm i tted  wi th in  4  s  using  RATDMA wi th  correct con tent.  
Check that there  is  an  ABK output  wi th  correct content and  s tatus  3.  

b)  Check that Message 1 4  i s  transm itted  wi th in  4  s  us ing  RATDMA wi th  correct content.  
Check that there  i s  an  ABK ou tpu t wi th  correct content  and  s tatus  3.  

c)  Check that Message 6  i s  transm i tted  wi th in  4  s  us ing  RATDMA wi th  correct con ten t.  Check 
that  Message  6  i s  repeated  3  times,  4  to  8  s  after the  previous  transm ission .  Check that 
there  i s  an  ABK output wi th  correct conten t and  status  1 .  

d )  Check that Message 6  i s  transm i tted  wi th in  4  s .  Check that Message 6  i s  not repeated .  
Check that there  i s  an  ABK output  wi th  correct content  and  s tatus  0 .  

e)  Check that Message 6  i s  transm itted  wi th in  4  s .  Check that Message 6  i s  not repeated .  
Check that there  is  an  ABK output  wi th  correct content  and  s tatus  3 .  

f)  Check that  Message 1 2  i s  transm i tted  wi th in  4  s .  Check that Message  1 2  i s  not repeated .  
Check that there  is  an  ABK output  wi th  correct content and  s tatus  3.  

8.2  Synchron isation  accuracy 

8.2. 1  Implemented  synchronisation  modes  and  synchron isation  error 

8.2. 1 . 1  Purpose  

The purpose  is  to  veri fy the  implemented  synchron isation  modes  and  measure  the  
synchron isation  error of the  EUT.  
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8.2. 1 .2  Method  of measurement 

Setup  the  standard  test environment and  operate  EUT i n  normal  mode.  Set the  EUT reporting  
i n terval  to  1  m in  for Message  21  and  a l l  other implemented  messages.  

Operate  the  EUT i n  a l l  implemented  synchron isation  modes:   

•  EUT us ing  UTC d i rect synchron isation ;  

•  EUT us ing  UTC i nd i rect synchron isation ;  

•  EUT us ing  semaphore  synchron isation .  

Record  VDL messages  and  measure  the  time between  the  nom inal  beg inn ing  of the  s l ot  
i n terval  and  the  i n i ti ation  of the  ‘ transm itter on ’  function  by evaluating  the  start fl ag  and  
calcu lating  back to  To .   

8.2. 1 .3  Requ ired  resu l ts  

The synchron isation  error wi th  i ts  add i ti ve  j i tter shal l  not exceed :   

•  ±  1 04  µs  using  UTC d i rect synchron isation ;  

•  ±  31 2  µ s  using  UTC i nd i rect  synchron isation ;  

•  ±  31 2  µ s  referenced  to  the  semaphore’s  synchron isation .   

8.2.2  Synchronisation  test wi thout UTC  (types  2  and  3)  

8.2.2 . 1  Purpose  

The purpose  of th is  test i s  to  veri fy that  the  EUT can  synchron ise  wi thout  UTC.  

8 . 2.2 .2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 2.  Choose  
test cond i ti ons  i n  a  way that the  EUT receives  messages  from  a  synchron isation  source  wi th  
the  fol lowing  synchron isation  s tates:  

a)  base  station  d i rect acti ng  as  a  semaphore  synchron isation  and  no  stations  wi th  d i rect or 
UTC ind i rect  synchron isation ;  d isable  i n ternal  synchron isation  source;  

b)  mobi le  d i rect acting  as  a  semaphore  synchron isation  and  no  s tations  wi th  d i rect or UTC 
i nd i rect synchron isation ;  d isable  i n ternal  synchron isation  source;  

c)  mobi le  station  i nd icating  UTC ind i rect synchron isation  and  receiving  no  s tations  wi th  d i rect 
synchron isation  or base  stations  wi th  UTC i nd i rect synchron isation ;  d isable  i n ternal  
synchron isation  source;  

d )  enable  i n ternal  synchron isation  source.  

Record  transm i tted  messages.  

8.2.2 .3  Requi red  resu l ts  

Veri fy that the  EUT transm its  accord ing  to  i ts  implemented  synchron isation  modes  in  each  
case.   

a)  Veri fy that the  EUT synchron ises  to  the  base  station  acti ng  as  semaphore.   

b)  Veri fy that the  EUT synchron ises  to  the  mobi l e  s tation  acti ng  as  semaphore.  

c)  Veri fy that the  EUT does  not synchron ise  to  any station .  

d )  Veri fy that the  EUT returns  to  UTC  d i rect  synchron isation .   
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8.3  EPFS  

8.3. 1  Posi tion  source  

8.3. 1 . 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  posi ti on  source  correctl y popu lates  the  fiel ds  i n  
Message  21 .  

8.3. 1 .2  Method  of measurement 

Setup  the  standard  test  envi ronment and  use  the  configuration  as  defined  i n  8 . 1 . 1 .  

a)  Using  the  transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2 ,  record  the  EUT 
transm issions.  

b)  Repeat the  test  wi th  a  su rveyed  pos i ti on .  

8.3. 1 .3  Requi red  resu l ts  

Veri fy that:  

a)  the  pos i ti on  and  time stamp fie lds  are  val i d ;  

b)  the  EUT has  the  correct parameter settings  for “ type  of e lectron ic posi tion  fixi ng  device”  
and  “RAIM-flag” .   

8.3.2  Inval id  posi tion  

8.3.2 .1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  EUT responds  correctl y when  the  EPFS ou tputs  
an  i nval id  pos i ti on .   

8.3.2 .2  Method  of measurement 

Setup  the  standard  test  envi ronment and  use  the  configuration  as  defined  in  8. 1 . 2  and  
transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2 .  Preven t the  EPFS receiver from  
generati ng  pos i ti on  fixes.  

8.3.2 .3  Requi red  resu l ts  

I f the  EUT is  configured  to  conti nue  transm ission ,  veri fy that the  EUT transm its  Message 21  
wi th  the  parameters  lati tude  and  long i tude  set to  “not avai l able”  and  that the  time stamp is  set  
to  “63” .  

8.3.3  Off-position  monitor 

8.3.3.1  Purpose  

The pu rpose  of th is  test i s  to  veri fy that  the  EUT responds  correctl y when  i t  i s  off posi ti on .   

8.3.3.2  Method  of measurement 

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message  21  as  defined  i n  8. 1 . 2 .   

a)  Set the  EUT EPFS an tenna  at i ts  ass igned  pos i ti on  and  wi th  off-posi ti on  behaviour set to  
main tain  curren t broadcast schedu le.  

b)  After veri fication  of the  off-posi tion  i nd icator in  Message 21 ,  the  EUT EPFS antenna  shal l  
be  moved  to  off-pos i ti on .  

c)  Move  the  EUT EPFS  antenna  to  be  on  pos i ti on .  
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d )  I f implemented ,  configure  the  EUT wi th  off-posi ti on  behaviour set to  a  new reporting  
i n terval  and  the  EUT EPFS  antenna  shal l  be  moved  to  off-posi tion .  

e)  After veri fication  of the  off-posi tion  i nd icator i n  Message 21 ,  the  EUT EPFS antenna  shal l  
be  moved  to  on-posi tion .  

8.3.3.3  Required  resu l ts  

Veri fy that:  

a)  Message  21  has  the  off-pos i ti on  i nd icator fie l d  set  to  “0” ;  

b)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “1 ”  wi th in  a  time period  stated  by the  
manufacturer and  that  the  orig ina l  reporting  schedu le  has  not changed ;  

c)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “0”  wi th in  a  t ime period  stated  by the  
manufacturer;  

d )  Message  21  has  the  off-pos i tion  i nd icator fie ld  set to  “1 ”  wi th in  a  time  period  stated  by the  
manufacturer and  that the  orig inal  reporting  schedu le  has  changed  to  the  new reporting  
i n terval ;  

e)  Message  21  has  the  off-pos i tion  i nd icator fi e ld  set to  “0”  wi th in  a  time period  stated  by the  
manufacturer and  the  reporti ng  i n terval  returns  to  the  orig inal  reporting  schedu le.  

8.4  Receive  addressed  message  (types  2  and  3)  

8.4. 1  Purpose  

The purpose  of th is  test  i s  to  veri fy that the  EUT correctl y receives  and ,  i f so  configured ,  
processes  an  addressed  message.  

8.4.2  Method  of measurement 

Setup  the  standard  test  environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8. 1 . 2 .  Record  received  messages  and  
frame structure.   

a)  Appl y an  addressed  b inary message  (Message  6 ;  EUT as  destination)  to  the  VDL.   

b)  Apply an  addressed  b inary message  (Message  6 ;  other s tation  as  desti nation)  to  the  VDL.   

8.4.3  Requi red  resu l ts  

Veri fy that:  

a)  EUT receives  and  processes  the  message i n  accordance wi th  the  manufacturer’s  
speci fication ;  

b)  EUT does  not process  the  received  message.  

8.5  In terrogation  response (Type 3)  

8.5. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  EUT correctl y receives  and  processes  an  
i n terrogation  correctl y.  

8.5.2  Method  of measurement 

Setup  the  standard  test environment and  use  the  configuration  as  defined  in  8. 1 . 1  an d  
transm ission  schedu le  for Message 21  as  defined  i n  8. 1 . 2 .  Record  received  messages  and  
frame structure.  Configure  at  l east one  vi rtual  AtoN .  

a)  Appl y an  i n terrogation  message  for Message  21  of the  real  AtoN  to  the  VDL;  

b)  Appl y an  i n terrogation  message for Message  21  of the  vi rtual  AtoN  to  the  VDL;  
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c)  Appl y an  i n terrogation  message for Message 21  of an  MMSI  not used  by the  EUT to  the  
VDL;  

d )  Appl y an  i n terrogation  message  addressed  to  the  real  AtoN  for a  message other than  
Message  21  to  the  VDL.   

8.5.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT receives  and  processes  the  message  and  responds  wi th  a  Message  21  that con tains  
the  MMSI  and  posi ti on  of the  real  AtoN ;  

b)  EUT receives  and  processes  the  message and  responds  wi th  a  Message 21  that con tains  
the  MMSI  and  posi tion  of the  real  AtoN ;  

c)  EUT receives  and  processes  the  message and  does  not  respond ;  

d )  EUT receives  and  processes  the  message and  does  not  respond .  

8.6  Repeat AIS-SART messages  

8.6. 1  Purpose  

The purpose  of th is  test i s  to  veri fy that the  acti ve  AI S-SART messages  are  repeated  i f th is  
option  is  implemented .  

8.6.2  Method  of measurement 

Setup  the  standard  test  environment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  i n  8. 1 . 2 .  Record  received  messages  and  
frame structure.  Configure  at  l east one  vi rtual  AtoN .  

a)  Appl y an  acti ve  AI S-SART message  burst i nclud ing  Message 1  and  1 4  to  the  VDL;  

b)  Appl y an  AI S-SART test message  to  the  VDL.  

8.6.3  Requi red  resu l ts  

Veri fy that the:  

a)  EUT receives  and  processes  the  message  and  repeats  Message 1 4  and  on l y one  of the  
Message  1  active  AI S-SART messages,  and  i ncrements  the  repeat i nd icator;  

b)  EUT does  not repeat the  AIS-SART test  messages.  

8.7  Addi tional  functional i ty  as  implemented  by the  manufacturer 

8.7. 1  Test for configuration  of the  receiver turn-on  times  (types  2  and  3)  

8.7. 1 . 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  operational  t ime period  for the  receivers  can  be  
configured  us ing  the  configuration  port  of the  EUT or the  appropriate  VDL message.   

8.7. 1 .2  Method  of measurement  

Set up  the  standard  test environment and  operate  the  EUT i n  normal  mode.  

Configure  the  receiver tu rn-on  times  of the  EUT wi th  the  fo l l owing  parameters:  

•  MMSI  of the  AtoN  station ,  

•  operational  mode,  

•  s tart t ime,  

•  duration  of period ,  
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•  time  i n terval  between  periods .  

Using  the  implemented  methods  (one  or both) ,  en ter the  appropriate  data  wi th  the  parameter 
“operational  mode”.   

a)  Configure  the  receiver to  be  on  a l l  the  time (operational  mode  =  1 ) .  

b)  Enter the  appropriate  data  wi th  a  defi n i ti on  of a  tu rn  on  i n terval .  

c)  Query the  COP configuration  of the  receiver turn -on  times  via  the  configuration  port us ing  
the  query sen tence or other means  provided  by the  manufacturer.  

d )  Query the  COP configu ration  of the  receiver tu rn-on  times  via  the  VDL and  define  a  
FATDMA s lot  for the  VDL  replay.  

e)  Repeat step  b)  wi th  an  i nval i d  time in terval  between  periods  parameter.  

f)  Repeat s tep  c)  to  va l i date  that the  schedu le  has  not changed .  

NOTE  Standard  confi gurati on  sentences  via  confi guration  port:  the  rece iver tu rn -on  times  are  confi gured  us ing  
the  COP sentence.  

Standard  confi gurati on  sen tences  via  VDL:  the  recei ver tu rn -on  times  are  confi gured  via  the  VDL us ing  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7. 1 .3  Requi red  resu l ts  

Veri fy that:  

a)  the  EUT receiver i s  tu rned  on  a l l  the  time;  

b)  the  EUT receiver is  tu rned  on  during  the  defined  time  period  and  i n terval ;  

c)  the  EUT retu rns  on  a  query wi th  the  appropriate  message con ten t via  PI  us ing  the  COP  
sen tence;  

d )  the  EUT returns  on  a  query via  the  VDL wi th  the  appropriate  VDL message  on  the  
assigned  s lot and  channel  us ing  the  appropriate  appl ication  i denti fi er and  b inary data;   

e)  the  EUT returns  a  NAK us ing  reason  code  1 1  wi th  the  NAK descripti ve  text “ inval id  
i n terval ” ,  and  the  COP shal l  be  i gnored ;  

f)  the  EUT returns  on  a  query wi th  the  appropriate  message content from  the  previous  
configuration  via  PI  using  the  COP sen tence.  

8.7.2  Test for configuration  of payload  transmission  

8.7.2 .1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  be  commanded  to  transm it  a  payload  
us ing  the  s lots  reserved  by a  preced ing  CBR wi th  message I D  =  0  and  message I D  i ndex =  0 .  
The  payload  can  be  entered  i n to  the  EUT us ing  the  configuration  port of the  EUT or the  
appropriate  VDL configuration  message.   

8.7.2 .2  Method  of measurement  

Set up  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  

Configure  an  FATDMA transm iss ion  schedu le  for message ID  =  0 ,  message  I D  i ndex =  0,  s l ot  
i n terval  =  750  s lots  on  channel  A and  B,  s lot d istance  between  channel  A and  B  =  375  s lot.  

a)  Appl y an  MEB wi th  Message ID  =  6,  Message I D  i ndex =  0,  broadcast behaviour =  1  and  a  
va l i d  desti nation  MMSI .  

b)  Appl y an  MEB wi th  Message I D  =  1 2 ,  Message ID  index =  0 ,  broadcast behaviour =  1  and  
a  val id  desti nation  MMSI .  

c)  Appl y an  MEB  wi th  Message  I D  =  8 ,  Message ID  i ndex =  0,  broadcast behaviour =  1 .  

d )  Appl y an  MEB  wi th  Message  I D  =  1 4,  Message  I D  i ndex =  0 ,  broadcast behaviour =  1 .  
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8.7.2 .3  Requi red  resu l ts  

Veri fy that:  

a)  a  s i ng le  Message 6  i s  transm i tted  in  the  next avai l ab le  s l ot,  defined  by the  CBR sentence,  
wi th  correct content accord ing  to  the  MEB  i npu t;  

b)  a  s i ng le  Message 1 2  i s  transm i tted  i n  the  next avai l able  s lot,  defi ned  by the  CBR 
sen tence,  wi th  correct content  accord ing  to  the  MEB i npu t;  

c)  a  s i ng le  Message 8  i s  transm i tted  in  the  next avai l ab le  s l ot,  defined  by the  CBR sentence,   
wi th  correct content accord ing  to  the  MEB  i npu t;  

d )  a  s i ng le  Message 1 4  i s  transm i tted  i n  the  next avai l ab le  s lot,  defi ned  by the  CBR 
sen tence,  wi th  correct content  accord ing  to  the  MEB i npu t.  

8.7.3  Test for forced  broadcast 

8.7.3.1  Purpose  

The  purpose  of th is  test i s  to  ensure  that the  EUT can  be  forced  to  broadcast a  speci fied  VDL  
message  via  the  PI  or the  VDL.   

8.7.3.2  Method  of measurement  

Setup  the  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  En ter the  forced  
broadcast data  to  the  EUT wi th  the  fo l lowing  parameters:  

•  message  type;  

•  message  i denti fier;  

•  VDL  channel  for message transm iss ion ;  

•  time  and  s lot message transm ission ;  

•  number of consecu tive  s lots  for message transm ission .  

Using  the  implemented  methods  (one  or both)  en ter the  appropriate  forced  broadcast data  to  
the  EUT.   

NOTE  Standard  confi guration  sen tences  vi a  confi gu ration  port:  the  forced  broadcast  data  i s  confi gu red  us ing  the  
AFB  sentence.  

Standard  confi guration  sentences  via  VDL:  the  forced  broadcast  data  i s  confi gured  vi a  the  VDL us ing  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7.3.3  Requi red  resu l ts  

Veri fy that the  EUT transm i ts  the  requested  VDL message  at  the  defined  time and  s lot.  

8.7.4  Test for version  information  

8.7.4. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  EUT can  provide  vers ion  i n formation .   

8.7.4.2  Method  of measurement  

Setup  the  standard  test environment and  operate  the  EUT i n  normal  mode.  En ter the  query for 
vers ion  i n formation  to  the  EUT us ing  the  manufacturer's  implemented  methods .  

NOTE  Standard  confi guration  sen tences  via  confi guration  port:  the  vers ion  i n formation  i s  queried  us ing  the  QVER 
sentence  and  the  response  i s  provi ded  us ing  VER.  

Standard  confi gu ration  sen tences  via  VDL:  the  vers i on  i n formation  i s  queried  via  VDL  us ing  Message  25  or 
Message  6  wi th  the  appropriate  appl i cation  i den ti fi er/functi on  i denti fi er,  and  b i nary data  
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8.7.4.3  Requi red  resu l ts  

Veri fy that the  EUT provides  wi th  the  requested  vers ion  i n formation .  

8.7.5  Test for DCR – AtoN  function  ID  capabi l i ty  

8.7.5.1  Purpose  

The  pu rpose  of th is  test i s  to  ensure  that the  EUT can  provide  a  l i st  of supported  functional i ty.   

8.7.5.2  Method  of measurement  

Setup  the  standard  test envi ronment and  use  the  configuration  as  defined  in  8. 1 . 1  and  
transm ission  schedu le  for Message 21  as  defined  in  8 . 1 . 2.  En ter the  query for the  function  
supported .  

NOTE  Standard  confi gu ration  sen tences  vi a  confi gu rati on  port:  the  l i s t  of supported  functi ons  i s  q ueried  us i ng  the  
“Q,DCR”  sentence  and  the  response  i s  provided  us ing  DCR.  

Standard  confi guration  sentences  via  VDL:  the  l i s t  of supported  functions  i s  queri ed  via  the  VDL us i ng  Message  25  
or Message  6  wi th  the  appropri ate  appl i cati on  i d enti fi er/function  i d en ti fi er,  and  b i nary data.  

8.7.5.3  Requi red  resu l ts  

Veri fy that the  EUT provides  the  l i st  of functions  that are  supported  by the  AtoN  station .  

8.7.6  Test for assign ing  an  encryption  key for VDL configuration  

8.7.6.1  Purpose  

The purpose  of th is  test  i s  to  ensure  that the  encryption  key for VDL configuration  can  be  
en tered  i n to  the  EUT us ing  the  configuration  port  or the  appropriate  VDL message.   

The  i n i tia l  encryption  key,  when  sh ipped  from  the  manufacturer,  wi l l  be  a l l  zeros.  

8.7.6.2  Method  of measurement  

Setup  standard  test envi ronment and  operate  the  EUT i n  normal  mode.  

a)  Configure  the  EUT wi th  the  i n i tia l  factory defau l t  encryption  key of a l l  zeros.  

Send  a  configuration  message encrypted  wi th  the  i n i tia l  factory defau l t  AES encryption  
key;  

b)  Configure  the  EUT wi th  a  d i fferen t AES  encryption  key.  

Send  a  configuration  message  encrypted  wi th  the  new AES encryption  key;  

c)  Send  a  configuration  message  encrypted  wi th  a  d i fferent  AES  encryption  key;  

NOTE  Via  confi gu ration  port:  en ter the  encryption  key vi a  the  confi gu rati on  port  us i ng  the  CEK sentence  or any 
other means  provi ded  by the  manufacturer.  The  sentence  u sed  on  the  confi gu ration  port  a l l ows  for an  encryption  
key of u p  to  256  bi ts  to  be  en tered  us ing  mu l ti pl e  sentences.  

Via  VDL:  en ter the  encryption  key via  the  VDL us ing  Message  25  or Message  6  wi th  the  appropri ate  appl i cati on  
i denti fi er and  b i nary data.  The  VDL message  al l ows  the  en ti re  key of up  to  256  b i ts  to  be  mod i fi ed .  

8.7.6.3  Requi red  resu l ts  

Veri fy that:  

a)  the  EUT does  not accept the  new configuration ;  

b)  the  EUT accepts  the  new configuration ;  

c)  the  EUT does  not accept the  new configuration .  
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8.7.7  Test for VDL configuration  using  chain ing  (Type 3)  

8. 7.7 .1  Purpose and  setup  

The  purpose  of these  tests  i s  to  veri fy that,  i f cha in ing  i s  implemented ,  the  AtoN  station  
supports  receiving  i n formation  from  a  base  station  via  i n termed iate  AtoN  s tations  and  then  
transm its  the  response  back through  the  i n termed iate  AtoN  stations  to  the  base  station .  

Perform  the  fo l lowing  tests  wi th  Message 25  i f no  other message is  speci fied .  Al l  i nvolved  
AtoN  stations  are  of the  EUT type.  The  manufacturer has  to  suppl y a  sufficient  number of 
un i ts  to  perform  the  test.  

I n  the  fol lowing  test the  base  s tation  is  s imu lated  by the  test environment.  The  I D  va lues  of 
the  test setup  d iagrams are  on l y examples.  The  RF  connections  are  set  up  i n  a  way that a l l  
stations  can  receive  each  other.  Al l  EUTs  shal l  be  configu red  to  have  thei r receivers  
permanentl y enabled .  

8.7.7.2  Basic  chain ing  test wi th  2  AtoN  stations  

8.7.7.2 .1  Purpose  

The purpose  of th is  test section  i s  to  veri fy the  bas ic chain ing  functions  i n  a  s imple  
envi ronment wi th  two  AtoN  stations.  

8.7.7.2 .2  Method  of measurement 

The test scenario  shown  i n  F igu re  20  shal l  be  set  up.  

 

Figure  20  – Test scenario  for basic chain ing  test   

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  us ing  the  AID  sentence;  

b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent =  ID1 ,  real  AtoN  =  ID2  and  no  
ch i l d  us ing  the  AID  sen tence;  

c)  Send  a  configuration  message from  the  base  s tation  to  AtoN  1 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D1 ;  

d )  Query the  configuration  of AtoN  1  and  AtoN  2  us ing  PI  port sentences ;  

IEC  

BASE STATION,   

BASE = MMSI  0021 1 0005  

ATON 1 ,  ID 1  

AID:  

P:  Base = 0021 1 0005  

R:  ID1  = 9901 23456  

C:  ID2 = 9901 23457  

ATON 2,  ID 2  

AID:  

P:  ID1  = 9901 23456  

R:  ID2 = 9901 23457  
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e)  Send  a  query message  for the  appl ied  configuration  from  the  base  s tation  to  AtoN  1 ,  
source  I D  =  base  and  MMSI  of AtoN  =  I D1 ;  

f)  Send  a  configuration  message from  the  base  station  to  AtoN  2 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D2 ;  

g )  Query the  configuration  of AtoN  1  and  AtoN  2  us ing  PI  port sentences ;  

h )  Send  a  query message  for the  appl ied  configuration  from  the  base  s tation  to  AtoN  2,  
source  I D  =  base  and  MMSI  of AtoN  =  I D2.  

8.7.7.2 .3  Requ ired  resu l ts  

Veri fy:  

a)  by query for the  AID  sentence  that the  configuration  of AtoN  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  2  i s  correctl y stored ;  

c)  that  AtoN  1  does  not  retransm it  the  configuration  message;  

d )  that the  configuration  of AtoN  2  i s  not affected  and  that AtoN  1  has  accepted  and  s tored  
the  new configuration ;  

e)  that  AtoN  1  does  not retransm i t  the  query message.  Veri fy that AtoN  1  responds  wi th  the  
requested  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  I D1 .  Veri fy that AtoN  2  does  not 
retransm i t the  query and  the  response message;  

f)  that AtoN  1  retransm i ts  the  configuration  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  
ID2;  

g )  that the  configuration  of AtoN  1  i s  not affected  and  that AtoN  2  has  accepted  and  s tored  
the  new configuration ;  

h )  that AtoN  1  retransm i ts  the  query message,  sou rce  I D  =  I D1  and  MMSI  of AtoN  =  ID2.  
Veri fy that AtoN  2  responds  wi th  the  requested  message,  source  I D  =  I D2  and  MMSI  of 
AtoN  =  I D2.  Veri fy that AtoN  1  retransm i ts  the  response message,  source  I D  =  I D1  and  
MMSI  of AtoN  =  I D2.  

8.7.7.3  Configuration  by a  parent AtoN  

8.7.7.3.1  Purpose  

The purpose  of th is  test section  i s  to  veri fy that the  EUT can  be  configured  and  queried  by the  
parent AtoN .  I n  the  previous  test the  EUT receives  the  message from  the  base  station  i n  
add i ti on  to  the  message from  AtoN  1 .  So  i t  i s  not sure  that i t  has  responded  on  the  message  
from  the  paren t AtoN .  Therefore  the  test i s  repeated  wi th  s imu lated  messages  from  the  paren t 
AtoN ,  wi thou t any messages  from  the  base  station .  

8.7.7.3.2  Method  of measurement 

The EUT is  on l y connected  to  the  test envi ronment wh ich  s imu lates  the  paren t AtoN  (AtoN  1 ) .  
AtoN  station  2  i s  configured  from  the  previous  test.  

a)  Send  a  message from  the  test envi ronment to  the  EUT wh ich  s imu lates  a  configuration  
message  from  AtoN  1  to  AtoN  2,  source  ID  =  AtoN  2  and  MMSI  of AtoN  =  I D2.  

b)  Query the  configuration  of AtoN  2  us ing  PI  port  sentences .  

c)  Send  a  message from  the  test  envi ronment to  the  EUT wh ich  s imu lates  a  query message 
for the  appl i ed  configuration  from  AtoN  1  to  AtoN  2 ,  source  I D  =  AtoN  1  and  MMSI  of AtoN  
=  ID2 .  

8.7.7.3.3  Required  resu l ts  

Veri fy that:  

a)  the  EUT has  received  the  s imu lated  message;  

b)  AtoN  2  has  accepted  and  stored  the  new configuration ;  
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c)  AtoN  2  responds  wi th  the  requested  message,  source  ID  =  ID2  and  MMSI  of AtoN  =  ID2.  

8.7.7.4  Chain ing  test  wi th  3  AtoN  stations  

8.7.7.4.1  Purpose  

The purpose  of th is  test  i s  to  veri fy the  chain ing  functions  in  a  more  complex environment 
cons isting  of a  l i near row of three  AtoN  stations.  

8.7.7.4.2  Method  of measurement 

The test scenario  shown  i n  F igure  21  shal l  be  set up.   

 

Figure 21  – Test scenario  for l inear chain ing  test  

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  and  I D3  using  the  AID  sentence.  

b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent =  I D1 ,  rea l  AtoN  =  ID2  and  
ch i l d  I D  3  us ing  the  AID  sen tence.   

c)  Configure  AtoN  station  3  wi th  appropriate  MMSIs  for parent  =  ID2,  real  AtoN  =  ID3  and  no  
ch i l d  us ing  the  AID  sen tence.   

d )  Send  a  configuration  message from  the  base  s tation  to  AtoN  3 ,  source  ID  =  base  and  
MMSI  of AtoN  =  I D3.  

e)  Query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences  

f)  Send  a  query message  for the  appl i ed  configuration  from  the  base  station  to  AtoN  3,  
source  I D  =  base  and  MMSI  of AtoN  =  I D3.  

IEC  

BASE STATION,   

BASE = MMSI  0021 1 0005  

ATON 1 ,  ID 1  

AID:  

P:  Base = 0021 1 0005  

R:  ID1  = 9901 23456  

C:  ID2 = 9901 23457  

C:  ID3 = 9901 23458  

ATON 2,  ID 2  

AID:  

P:  ID1  = 9901 23456  

R:  ID2 = 9901 23457  

C:  ID3 = 9901 23458  

  

ATON 3,  ID 3  

AID:  

P:  ID2 = 9901 23457  

R:  ID3 = 9901 23458  
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8.7.7.4.3  Requi red  resu l ts  

Veri fy:  

a)  by query for the  AID  sentence  that the  configuration  of AtoN  station  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  station  2  i s  correctl y stored ;  

c)  by query for the  AID  sentence  that the  configuration  of AtoN  station  3  i s  correctl y stored ;  

d )  that AtoN  1  retransm its  the  configuration  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  2  retransm its  the  configuration  message,  source  ID  =  I D2  and  MMSI  
of AtoN  =  ID3;  

e)  that  the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  
and  stored  the  new configuration ;  

f)  that AtoN  1  retransm its  the  query message,  sou rce  ID  =  ID1  and  MMSI  of AtoN  =  ID3.  
Veri fy that AtoN  2  retransm i ts  the  query message,  source  ID  =  I D2  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  ID  =  I D3  and  MMSI  
of AtoN  =  ID3.  Veri fy that AtoN  2  retransm i ts  the  response  message,  source  ID  =  I D2  and  
MMSI  of AtoN  =  I D3.  Veri fy that AtoN  1  retransmi ts  the  response message,  source  I D  =  
ID1  and  MMSI  of AtoN  =  ID3.  Veri fy the  content  of the  response  message transm i tted  by 
AtoN  1 .  

8.7.7.5  Chain ing  test  wi th  3  AtoN  stations  i n  other configuration  

8.7.7.5.1  Purpose  

The purpose  of th is  test  i s  to  veri fy the  chain ing  functions  in  a  more  complex envi ronment 
cons isting  of a  forked  l ayou t of three  AtoN  stations.  

8.7.7.5.2  Method  of measurement 

The test scenario  shown  i n  F igu re  22  shal l  be  set  up.   

 

Figure 22  – Test scenario  for forked  chain ing  test   

a)  Configure  AtoN  station  1  wi th  appropriate  MMSIs  for parent =  base,  real  AtoN  =  ID1  and  
ch i l d  =  ID2  and  I D3  using  the  AID  sentence.  

IEC  

BASE STATION,   

BASE = MMSI  0021 1 0005  

ATON 1 ,  ID 1  

AID:  

P:  Base = 0021 1 0005  

R: ID1  = 9901 23456  

C:  ID2 = 9901 23457  

C:  ID3 =9901 23458  

ATON 2,  ID 2  

AID:  

P:  I D1  =  9901 23456  

R:  I D2  =  9901 23457  

  

ATON 3,  ID 3  

AID:  

P:  ID1  = 9901 23456  
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b)  Configure  AtoN  station  2  wi th  appropriate  MMSIs  for parent  =  ID1 ,  real  AtoN  =  ID2  and  no  
ch i l d  us ing  the  AID  sen tence.   

c)  Configure  AtoN  station  3  wi th  appropriate  MMSIs  for parent  =  ID1 ,  real  AtoN  =  ID3  and  no  
ch i l d  us ing  the  AID  sen tence.   

d )  Send  a  configuration  message from  the  base  station  to  AtoN  3,  Source  I D  =  base  and  
MMSI  of AtoN  =  I D3.  

e)  Query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences.  

f)  Send  a  query message  for the  appl i ed  configuration  from  the  base  station  to  AtoN  3,  
Source  I D  =  base  and  MMSI  of AtoN  =  I D3.  

8.7.7.5.3  Required  resu l ts  

Veri fy:  

a)  by query for the  AID  sentence  that the  configuration  of AtoN  1  i s  correctl y stored ;  

b)  by query for the  AID  sentence  that the  configuration  of AtoN  2  i s  correctl y stored ;  

c)  by query for the  AID  sentence  that the  configuration  of AtoN  3  i s  correctl y stored ;  

d )  that AtoN  1  retransm its  the  configuration  message,  source  ID  =  I D1  and  MMSI  of AtoN  =  
ID3.  Veri fy that AtoN  2  does  not retransm i t the  configuration  message;  

e)  that  the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  
and  stored  the  new configuration ;  

f)  that AtoN  1  retransm i ts  the  query message,  source  ID  =  ID1  and  MMSI  of AtoN  =  ID3.  
Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  I D  =  I D3  and  MMSI  of 
AtoN  =  I D3.  Veri fy that AtoN  2  does  not respond  to  the  query message.  Veri fy that AtoN  2  
does  not retransm i t the  response  message.  Veri fy that AtoN  1  retransm its  the  response 
message,  source  I D  =  I D1  and  MMSI  of AtoN  =  ID3.  Veri fy the  con tent of the  response  
message  transm itted  by AtoN  1 .  

8.7.7.6  Chain ing  test  wi th  Message  6  

8.7.7 .6. 1  Purpose  

The  purpose  of th is  test  i s  to  veri fy the  bas ic chain ing  functions  wi th  Message 6  i nstead  of 
Message 25.  The  test l ayou t of 8 . 7. 7. 5  shal l  be  used .  I t  i s  assumed  that the  un i ts  are  a l ready 
configured  accord ing  to  the  layou t of 8 . 7 . 7 . 5.  

8.7.7.6.2  Method  of measurement 

The measurement procedure  shal l  be  as  fol l ows:  

a)  send  a  configuration  message from  the  base  station  to  AtoN  3  via  the  chain ,  source  ID  =  
base,  destination  ID  =  ID1  and  MMSI  of AtoN  =  ID3;  

b)  query the  configuration  of AtoN  1 ,  AtoN  2  and  AtoN  3  us ing  PI  port  sen tences;  

c)  send  a  query message  for the  appl ied  configuration  from  the  base  station  to  AtoN  3  via  
the  chain ,  source  I D  =  base,  desti nation  I D  =  I D1  and  MMSI  of AtoN  =  ID3.  

8.7.7.6.3  Requi red  resu l ts  

Veri fy that:  

a)  AtoN  1  retransm i ts  the  configuration  message,  source  I D  =  I D1 ,  destination  I D  =  0  and  
MMSI  of AtoN  =  I D3.  Veri fy that AtoN  2  does  not retransm i t the  configuration  message;  

b)  the  configuration  of AtoN  1  and  AtoN  2  i s  not affected  and  that AtoN  3  has  accepted  and  
stored  the  new configuration ;  

c)  AtoN  1  retransm i ts  the  query message,  source  I D  =  ID1 ,  destination  ID  =  0  and  MMSI  of 
AtoN  =  I D3.  Veri fy that AtoN  3  responds  wi th  the  requested  message,  source  ID  =  I D3,  
destination  ID  =  I D1  and  MMSI  of AtoN  =  ID3.  Veri fy that AtoN  2  does  not respond  on  the  
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query message.  Veri fy that AtoN  2  does  not retransm it the  response message.  Veri fy that 
AtoN  1  retransm its  the  response message,  source  I D  =  I D1 ,  destination  ID  =  base  and  
MMSI  of AtoN  =  I D3.  Veri fy the  content  of the  response  message  transm i tted  by AtoN  1 .  

8.8  BI IT  

8.8. 1  Purpose  

The pu rpose  of th is  test i s  to  prove  the  correct  response by the  EUT to  i ts  BI IT.  

8.8.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  operate  the  EUT i n  normal  mode.  

a)  D isconnect the  antenna  from  the  EUT.  

b)  Check the  documentation  for Tx mal function  

c)  Check the  documentation  for a  fau l t of the  channel  1  receiver (not  appl icable  for type  1 ) .  

d )  Check the  documentation  for a  fau l t of the  channel  2  receiver (not  appl icable  for type  1 ) .  

e)  D isable  the  augmentation  system ,  i f fi tted .  

8.8.3  Requi red  resu l ts  

Veri fy that:  

a)  EUT shal l  cease  transm ission ,  an  ADS sen tence  is  ou tpu t wi th  the  a larm  status  =  A,  i f 
implemented  an  ALR sen tence wi th  a larm  I D  =  002  shal l  be  ou tpu t;  

b)  EUT shal l  cease  transm ission ,  an  ADS sen tence  i s  ou tpu t wi th  the  a larm  status  =  A,  i f 
implemented  an  ALR sen tence  wi th  a larm  I D  =  001  shal l  be  ou tput;  

c)  EUT shal l  cease  transm ission  on  channel  1 ,  the  AtoN  heal th  b i t  shal l  be  set to  1 ,  an  ADS 
sen tence is  ou tpu t wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence wi th  a larm  
ID  =  003  shal l  be  ou tpu t;  

d )  EUT shal l  cease  transm ission  on  channel  2 ,  the  AtoN  heal th  b i t  sha l l  be  set to  1 ,  an  ADS 
sen tence i s  ou tput wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence wi th  a larm  
ID  =  004  shal l  be  ou tpu t;  

e)  EUT shal l  conti nue  transm ission ,  the  AtoN  heal th  b i t  sha l l  be  set to  1 ,  an  ADS sentence is  
ou tpu t wi th  the  a larm  status  =  A,  i f implemented  an  ALR sen tence wi th  a larm  ID  =  038  
shal l  be  ou tpu t.  

8.9  Transmitter shutdown  procedure  

8.9. 1  Purpose  

The pu rpose  of th is  test i s  to  veri fy that  the  transm i tter has  an  au tomatic shu tdown .   

8.9.2  Method  of measurement 

Review the  manufacturer’s  declaration .  

8.9.3  Required  resu l ts  

The manufacturer shal l  provide  a  declaration  i n  the  documentation  that states  the  EUT wi l l  
function  as  requ i red .  

8. 1 0  Power supply 

8. 1 0. 1  Purpose  

The purpose  of th is  test i s  to  ensure  that the  power consumption  of the  AIS  AtoN  station  i s  as  
stated  i n  the  manufacturer’s  documentation .  
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8. 1 0.2  Method  of measurement 

Setup  the  s tandard  test envi ronment and  operate  the  EUT i n  normal  mode.  Configure  
reporting  of Message 21  to  have  the  fol lowing  parameters :  

•  transm i t  power level :  1 2 , 5  W,  or the  manufacturer’s  declared  l evel ;  

•  channel  1  s lots:  51 2  and  51 3;  

•  channel  2  s lots:  61 2  and  61 3;  

•  reporting  i n terval :  3  m in .  

The  test shal l  be  run  for 30  m in  wi th  1 0  fu l l  du ty cycles  to  measure  the  average  power 
consumption .  

Optional l y,  repeat the  test for RATDMA for the  same transm it power and  reporting  i n terval .  

8. 1 0.3  Requi red  resu l ts  

Veri fy that for 1 0  fu l l  du ty cycles ,  the  average  power consumption  of the  EUT does  not exceed  
1 1 0  %  of the  value  stated  i n  the  manufacturer’s  documentation .  

8. 1 1  Environmental  

Tests  shal l  be  carried  ou t i n  accordance wi th  I EC  60945,  Durability and resistance to 
environmental conditions ,  protected  or exposed ,  or as  defined  by manufacturer.  

8. 1 2  External  removable  media   

8. 1 2. 1  Purpose  

To ensure  the  number of external  connection  poin ts  are  m in im ized  and  protected .  

8. 1 2.2  Method  of measurement 

Review manufacturer’s  documentation .  

8. 1 2.3  Requi red  resu l ts  

Refer to  the  device  manufacturer’s  documentation  and  confi rm  by i nspection  of the  
documented  evidence  that  the  number of connection  poin ts  for REDS (USB ports ,  d isc d ri ves,  
etc. )  are  those  requ i red  by the  manufacturer for operation ,  l i fetime maintenance  and  support.  
Confi rm  by observation  that a l l  other connection  poin ts  are  blocked  or d isabled  i n  accordance  
wi th  the  i n formation  provided  by the  manufacturer.  

8. 1 3  Other tests  

8. 1 3. 1  Qual i ty assurance  

The manufacturer shal l  declare  the  qual i ty assurance  standard  to  wh ich  the  EUT is  
manufactured .  

8. 1 3.2  Addi tional  features  

The manufacturer shal l  declare  any add i tional  features  of the  EUT.  These  features  are  not 
tested  in  accordance wi th  th is  standard .  The  manufacturer’s  declaration  shal l  confi rm  that 
add i ti onal  features,  incl ud ing  posi ti on  accuracy augmentation ,  do  not adversely affect 
Message  21  transm issions.  
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8. 1 3.3  Manual  

The manual  shal l  i nclude  i n formation  concern ing :  

•  external  connectors,  i f appl icable;  

•  correct  i nsta l l ation  of the  un i t and  an tennae;  

•  configuration ;  

•  power consumption ;  

•  fi rmware  upgrades,  i f appl icable;  

•  configuration  i n terface,  i ncl ud ing  hardware  and  e lectrical  detai ls .  

8. 1 3.4  Marking  and  i denti fication  

Veri fy that marking  and  i den ti fication  compl ies  wi th  5. 5. 3 .  

8. 1 4 Optional  TAG  block encapsulation  

8. 1 4. 1  Appl ication  

This  test wi l l  veri fy that the  AI S  AtoN  can  respond  to  TAG  b locks  and  generate  TAG  b locks  
properl y as  defined  i n  Table  1 6 .  

I n  most tests  a  query for a  VER sentence and  a  VER response is  used .  Th is  can  be  replaced  
by other sentences  wh ich  i n i ti ate  a  response  by the  EUT.  

On ly tests  of functions  wh ich  are  implemented  have  to  be  performed.  

8. 1 4.2  TAG  block capabi l i ties  

8. 1 4.2. 1  Purpose  

This  test veri fi es  that the  EUT responds  to  a  request from  a  TBR sentence wi th  ou tput  
sen tences  provid ing  the  correct  capabi l i ty i n formation .  

8. 1 4.2.2  Method  of measurement 

Set up  the  standard  test envi ronment  and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  TBR (TAG  b lock report request)  sen tence to  the  EUT wi th  the  correct u n ique  
i denti fier (U I )  of the  EUT and  the  request flag  set to  “S”  requesting  al l  supported  TAG  
b lock functions.  

b)  Appl y a  query for TBS.  

8. 1 4.2.3  Requi red  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  the  sen tences  CPD,  CPG,  CPS,  CPC and  CPN  wi th  ta lker and  l i stener 
function  fie ld  set to  “V”  (supported  bu t d isabled).  The  l i s tener function  of CPC,  CPG  and  
CPC can  be  set  to  “U ”  (unsupported)  depend ing  on  the  implementation ;  

b)  there  i s  one  TBS  output  wi th  the  source-iden ti fication  fie ld  set  to  nu l l  fi e ld .  

8. 1 4.3  Activation  of source-identi fication  for output  

8. 1 4.3. 1  Purpose  

This  test veri fi es  that the  EUT provides  the  correct TAG  blocks  contain ing  the  source-
identi fication  wi th  the  ou tpu t sentences,  depend ing  on  the  configuration .  
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8. 1 4.3.2  Method  of measurement 

Set-up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPS  sentence (configure  parameter code  for the  source  identi fication  parameters)  
to  the  EUT,  wi th  the  ta lker sou rce- iden ti fication  function  set to  ”N ”  (enabled  for NAK repl y 
on l y)  and  the  l i s tener source- iden ti fication  function  set to  “V”  (d isabled) .  Appl y a  TBR 
sen tence.  

b)  Apply a  sen tence  to  the  EUT wh ich  causes  a  NAK response.  The  manufacturer shal l  
provide  i n formation  on  how to  get  a  NAK response.  

c)  Appl y a  CPS sentence to  the  EUT,  wi th  the  ta lker source- identi fication  function  set to  “A”  
(enabled)  and  the  l i stener source-identi fication  function  set to  “V”  (d isabled).  Appl y a  TBR 
sen tence.  

d )  Apply a  query for a  VER sen tence.  

8. 1 4.3.3  Required  resu l ts  

Confi rm  that:  

a)  the  EUT outpu ts  a  CPS sen tence wi th  the  correct settings  and  the  sen tence status  fl ag  set  
to  “R”  (report);  confi rm  that the  ou tpu t does  not i nclude  TAG  blocks;  

b)  the  EUT ou tpu ts  a  NAK sentence wi th  a  preced ing  correct TAG  block,  incl ud ing  the  
Source- iden ti fication  parameter set  to  the  own  un ique  i den ti fi er (appl ied  by SID  sentence);  

c)  the  EUT outputs  a  CPS sen tence wi th  the  correct settings,  wi th  a  TAG  block where  source  
i denti fication  =  own  U I ;  confi rm  that a l l  sentences  are  ou tpu t wi th  TAG  b locks  conta in ing  a  
source  i denti fication ;  

d )  a  VER sen tence i s  ou tpu t wi th  a  TAG  b lock where  source  i denti fication  =  own  U I .  

8. 1 4.4  Activation  of Destination-identi fication  

8. 1 4.4. 1  Purpose  

This  test veri fies  that the  EUT provides  the  correct desti nation  i denti fication  wi th  the  ou tput 
sen tences  and  performs the  correct fi l tering  of i npu t sen tences  wi th  TAG  b locks  contain ing  a  
destination  i den ti fication  parameter.  

8. 1 4.4.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPD  sen tence  (configure  parameter code  for the  destination  i denti fication  
parameters)  wi thou t TAG  b lock to  the  EUT,  wi th  the  ta lker destination  i denti fication  
function  set to  ”A”  (enabled)  and  the  l i stener desti nation  i den ti fication  function  set to  “V”  
(d isabled) .  Appl y a  TBR sen tence.  

b)  Appl y a  query for VER,  wi thou t a  TAG  b lock.  

c)  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source  i den ti fication  and  the  correct  
destination  i den ti fication  (U I  of EUT).  

d )  Appl y a  query for VER,  wi th  a  TAG  b lock conta in ing  a  source  i den ti fication  and  a  
destination  i den ti fication  d i fferent to  the  U I  of EUT.  

e)  Appl y a  CPD  sen tence  to  the  EUT,  wi th  the  ta lker desti nation  i den ti fication  function  set  
to  ”A”  (enabled)  and  the  l i stener desti nation  i denti fication  function  set to  “A”  (enabled) .  
Appl y a  TBR sen tence wi th  the  correct source  and  destination  identi fication .  

f)  Appl y a  query for VER,  wi thou t a  TAG  b locks.  

g )  Appl y a  query for VER,  wi th  a  TAG  b lock conta in ing  a  source  i den ti fication  and  the  correct 
destination  i den ti fication  (U I  of EUT).  

h )  Apply a  query for VER,  wi th  a  TAG  b lock contain ing  a  source  i den ti fication  and  a  
destination  i den ti fication  d i fferent  to  the  U I  of EUT.  
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8. 1 4.4.3  Requi red  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  a  CPD  sen tence wi th  the  correct  settings.  Confi rm  that the  ou tpu t 
sen tence i s  preceded  by a  TAG  b lock wi th  source- iden ti fication  =  own  U I  and  no  
destination- identi fication .  Confi rm  that a l l  ou tput sen tences  wh ich  are  not a  response  on  
an  i nput sen tence  do  not i ncl ude  a  destination- identi fication  i n  the  TAG  b lock.  

b)  a  VER sentence i s  ou tput wi th  a  TAG  b lock where  source-iden ti fication  =  own  U I  and  no  
destination- identi fication ;  

c)  a  VER sen tence is  ou tpu t wi th  a  TAG  b lock where  sou rce-iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source- identi fication  of the  query TAG  b lock;  

d )  a  VER sen tence is  ou tpu t wi th  a  TAG  b lock where  sou rce-iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source- identi fication  of the  query TAG  b lock;  

e)  the  EUT outputs  a  CPD  sentence wi th  the  correct settings.  Confi rm  that the  ou tpu t 
sen tence i s  preceded  by a  TAG  b lock where  source- iden ti fication  =  own  U I  and  
destination- identi fication  =  source- identi fication  of the  TAG  block of the  i nput TBR 
sen tence;  

f)  there  is  no  VER response;  

g )  a  VER sen tence i s  ou tpu t wi th  a  TAG  b lock where  sou rce-iden ti fication  =  own  U I  and  the  
destination- identi fication  =  source- identi fication  of the  query TAG  b lock;  

h )  there  is  no  VER response.  

8. 1 4.5  Activation  of Source-identi fication  for input  

8. 1 4.5. 1  Purpose  

8. 1 4.5. 1 . 1  General  

This  test veri fies  the  correct s torage  of source- identi fication  parameters  and  the  correct input  
fi l teri ng  by source-iden ti fi cation  parameters  i n  i npu t TAG  b locks.  

8. 1 4.5. 1 . 2  Method  of measurement 

Set-up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  Acti vate  
destination- identi fication  for ou tpu t as  i n  8. 1 4. 4. 2  a).  

a)  Appl y a  TBS sentence  to  the  EUT con tain ing  a  val i d  source- identi fication  S1 ,  the  action  
fie l d  set  to  1  =  add  the  provided  source- iden ti fication  value.  Query for TBS.  

b)  Appl y a  query for VER,  wi th  a  TAG  block contain ing  a  source- identi fication  d i fferent to  the  
stored  source- iden ti fication  S1 .  

c)  Appl y a  CPS sentence  to  the  EUT,  wi th  the  ta lker source-identi fication  function  set to  “A”  
(enabled)  and  the  l i s tener source-identi fication  function  set to  “A”  (enabled).  Appl y a  TBR 
sen tence wi th  a  source- iden ti fication  S1 .  

d )  Appl y a  query for VER,  wi th  a  TAG  b lock not  contain ing  a  source-identi fication  parameter.  

e)  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source-iden ti fication  equal  to  the  
stored  sou rce-iden ti fication  S1 .  

f)  Appl y a  query for VER,  wi th  a  TAG  block conta in ing  a  source-identi fication  d i fferent  to  the  
stored  source- iden ti fication  S1 .  

g )  Appl y a  query for VER,  wi th  a  TAG  b lock contain ing  a  source- identi fication  
“DEFAULTSOURCE”.  

8. 1 4.5.2  Requi red  resu l ts  

Confi rm  that:  
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a)  the  EUT ou tpu ts  a  TBS  sen tence wi th  the  correct source-iden ti fication  S1 .  Confi rm  that 
there  i s  no  TBS  ou tpu t sen tence for the  source- iden ti fication  of “DEFAULTSOURCE”;  

b)  there  is  a  VER response;  

c)  the  EUT ou tpu ts  a  CPS sen tence  wi th  the  correct acti vation  settings  ta lker =  A and  l i stener 
=  A;  

d )  there  is  no  VER response;  

e)  there  i s  a  VER response  wi th  a  destination- identi fication  wh ich  i s  i den tica l  to  the  source-
identi fication  of the  query sentence;  

f)  there  i s  no  VER response;  

g )  there  i s  a  VER response wi thout  destination- identi fication .  

8. 1 4.6  Use of multiple  source-identi fications  for i nput  

8. 1 4.6. 1  Purpose  

Th is  test veri fies  the  correct s torage  of mu l tip le  source- iden ti fications  and  the  correct i nput 
fi l tering  by source-iden ti fi cation  parameters  i n  i npu t TAG  b locks.  

8. 1 4.6.2  Method  of measurement 

Set-up  the  s tandard  test  environment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  Activate  
destination- identi fication  for ou tput  as  i n  8. 1 4. 4. 2  a).  

a)  Appl y TBS  sentences  to  the  EUT conta in ing  va l i d  sou rce-iden ti fication  S2,  S3,  . . . ,  Sn  
accord ing  to  the  maximum  number of source- iden ti fications  provided  by the  manufacturer.  
The  CPS of setting  of S1  from  the  previous  test i s  sti l l  va l i d .  Query for TBS us ing  a  val id  
source-iden ti fication  in  the  TAG  b lock.  

b)  Appl y query sentences  for VER,  one  query for each  appl ied  source-iden ti fication  wi th  a  
TAG  b lock contain ing  the  appropriate  source- iden ti fication .  

c)  Appl y a  query for VER,  wi th  a  TAG  b lock conta in ing  a  source-iden ti fication  wh ich  i s  not 
part of the  s tored  source- identi fications.  

d )  Appl y one  more  TBS sen tence  wh ich  wou ld  exceed  the  maximum  number of source-
identi fications  wh ich  can  be  stored  by the  EUT.  Query for TBS.  

e)  Appl y a  TBS sen tence to  the  EUT con tain ing  the  source- iden ti fication  S2  as  appl ied  i n  test 
a)  wi th  the  action  fi el d  set to  2  (remove the  provided  source- identi fication) .  Query for TBS.  

f)  Appl y a  TBS  sentence to  the  EUT contain ing  no  source- iden ti fication  value,  wi th  the  
Action  fi e ld  set  to  3  (remove  a l l  source-identi fications) .  Query for TBS.  

g )  Appl y a  query sen tence  for VER,  wi th  a  TAG  b lock conta in ing  the  source- identi fication  
value  “DEFAULTSOURCE”.  

8. 1 4.6.3  Requi red  resu l ts  

Confi rm  that:  

a)  the  EUT outputs  a  TBS  sen tence wi th  the  correct source- iden ti fications  S1 ,  S2 ,  S3,… ,  Sn  
for each  appl ied  TBS  sen tence.  Confi rm  that at l east 5  Source- iden ti fi cations  can  be  
stored .  Confi rm  that there  is  no  TBS ou tpu t sentence for the  source- iden ti fication  of 
“DEFAULTSOURCE”;  

b)  there  i s  a  VER response for each  query,  wi th  desti nation- identi fication  =  source-
identi fication  of the  query TAG  block;  

c)  there  i s  no  VER response;  

d )  there  i s  a  NAK response on  the  TBS sen tence  ind icating  that the  source- identi fication  
cannot be  stored .  Confi rm  that there  is  a  TBS sentence for source- identi fi cation  S1  and  for 
each  source- identi fication  stored  under step  a) ;  
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e)  the  EUT ou tpu ts  a  TBS  sen tence wi th  the  correct source- iden ti fication  S1 ,S3,  … ,  Sn  for 
each  s tored  source- iden ti fication .  Confi rm  that there  i s  no  TBS  ou tpu t sen tence for the  
source- iden ti fication  S2  wh ich  has  been  removed ;  

f)  there  i s  one  TBS  output  wi th  the  source-iden ti fication  fie l d  set  to  nu l l  fi e l d ;   

g )  there  is  a  VER response.  Th is  i nd icates  that the  defau l t source- identi fication  
“DEFAULTSOURCE”  has  not  been  de leted .  

8. 1 4.7  Test of grouping  by TAG  blocks  for output  

8. 1 4.7. 1  Purpose  

This  test veri fies  the  grouping  of sen tences  us ing  TAG  block grouping  parameter “g : ”  for 
ou tpu t sentences.  

8. 1 4.7.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPS and  a  CPD  sentence  to  d isable  Source- iden ti fication  and  desti nation-
i denti fication  ( ta lker and  l i stener function  set to  “V”) .  Appl y a  TBR sen tence wi th  the  
request  fl ag  set to  “S”  requesting  a l l  supported  TAG  block functions.  

b)  I npu t an  SPO  sen tence to  acti vate  VSI  sentences  for VDM.  

c)  Appl y a  CPG  sentence to  acti vate  the  ta lker grouping  function  ( talker function  set to  “A”  
and  l i s tener function  set to  “V”) .  Set the  reset  event  to  “0”  =  use  the  group-code  l im i t.  Set 
the  i n i tia l  g roup-code and  the  group-code  increment to  1  (defau l t) .  The  group-code  l im i t  i s  
set  to  a  smal l  i n teger va lue  (e. g . 1 0).  Appl y a  TBR sentence.  

The  fol lowing  tests  are  performed  on l y i f the  optional  functions  are  implemented .  

d )  Appl y a  CPG  sen tence  wi th  ta lker function  set  to  “A”  and  l i stener function  set  to  “V” .  Set 
the  reset even t to  “0”  =  use  the  group-code l im i t.  Set the  i n i ti a l  g roup-code  to  1 00  and  the  
group-code i ncrement to  1 0 .  The  group-code  l im i t  i s  set to  250.  Appl y a  TBR sen tence.  

e)  Appl y an  SPO  sen tence to  activate  VSI  sen tences  for VDM  and  VDO.  Appl y a  CPD  and  
CPS  sen tence to  acti vate  desti nation- i den ti fication  and  source- iden ti fication  for ta lker.  
Appl y a  CPG  sentence  to  activate  the  ta lker grouping  function  (talker function  set to  “A”  
and  l i stener function  set to  “V”) .  Set the  reset even t to  “3”  =  every m inute.  Set the  in i tia l  
g roup-code to  200  and  the  group-code  i ncrement to  −5.  The  event offset va lue  i s  set to  
−1 0.  Appl y a  TBR sentence.  

8. 1 4.7.3  Required  resu l ts  

Confi rm  that:  

a)  the  EUT ou tpu ts  the  sen tences  CPD,  CPG,  CPS,  CPN  and  CPC wi th  ta lker and  l i stener 
function  fie l d  set to  “V”  (supported  but d isabled) .   The  l i stener function  of CPC,  CPG  and  
CPC can  be  set  to  “U ”  (unsupported)  depend ing  on  the  implementation ;  

b)  the  EUT ou tpu ts  VSI  sentences  together wi th  a l l  VDM  sentences.  Confi rm  that  no  TAG  
b locks  are  added ;  

c)  the  response on  TBR i ncludes  a  CPG  sen tence wi th  the  i npu t parameters.  Confi rm  that  
s i ng le  l i ne  sentences  (e. g .  VDO)  are  ou tput wi thout TAG  b locks.  Confi rm  that a l l  VSI /VDM  
combinations  and  a l l  mu l ti -part VDM  and  VDO sentences  are  grouped  using  TAG  b locks.  
Confi rm  that the  x parameter i n  the  g :  stri ng  starts  wi th  1  and  i s  i ncremented  by 1  for each  
sen tence i n  a  group.  Confi rm  that the  y parameter is  i den tical  for each  sen tence i n  a  
group and  i nd icates  the  tota l  number of sen tences  of th is  g roup.  Confi rm  that the  code  
parameter is  i den tical  for each  sen tence i n  a  group and  i s  i ncremented  by the  defined  
group-code increment parameter (=  1 )  for each  group.  Confi rm  that the  code  parameter is  
reset to  the  defined  I n i tia l  g roup  code  (=  1 )  when  i t  wou ld  exceed  the  defined  group-code  
l im i t (e . g .  =  1 0) ;  
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d )  the  TBR response i ncludes  a  CPG  sentence wi th  the  i npu t parameters.  Confi rm  that a l l  
VSI /VDM  combinations  and  mu l ti -part VDM  and  VDO messages  are  grouped  using  TAG  
b locks  wi th  the  correct parameters.  Confi rm  that the  x parameter i n  the  g :  s tring  s tarts  
wi th  1  and  is  i ncremented  by 1  for each  sen tence  in  a  g roup.  Confi rm  that the  y parameter 
i s  identical  for each  sentence  in  a  g roup  and  i nd icates  the  tota l  number of sentences  of 
th is  group.  Confi rm  that the  code  parameter i s  i dentica l  for each  sen tence  i n  a  g roup and  
i s  i ncremented  by the  defined  group-code  i ncrement parameter (=  1 0)  for each  group.  
Confi rm  that the  code  parameter is  reset to  the  defined  I n i ti al  g roup  code  (=  1 00)  when  i t  
wou ld  exceed  the  defined  group-code  l im i t  (=  250);  

e)  the  TBR response i ncludes  a  CPG  sentence wi th  the  i npu t parameters.  Confi rm  that a l l  
VSI /VDM  and  VSI /VDO combinations  and  mu l ti -part VDM  and  VDO messages  are  grouped  
us ing  TAG  b locks  wi th  the  correct parameters .  Confi rm  that the  grouping  parameter i s  
a lways  the  fi rst parameter i n  a  TAG  block.  Confi rm  that the  x  parameter i n  the  g :  s tring  
starts  wi th  1  and  i s  i ncremented  by 1  for each  sen tence i n  a  group.  Confi rm  that the  y 
parameter i s  i den tica l  for each  sen tence i n  a  group and  ind icates  the  tota l  number of 
sen tences  of th is  group.  Confi rm  that  the  code  parameter i s  i den tical  for each  sentence i n  
a  g roup  and  i s  decremented  by the  defined  g roup-code increment parameter (=  −5)  for 
each  group.  Confi rm  that the  code  parameter i s  reset to  the  defined  I n i ti a l  g roup  code  
(=  200)  1 0  s  (Event  offset parameter)  before  the  beg inn ing  of each  minute.  

8. 1 4.8  Test of UN IX time output 

8. 1 4.8. 1  Purpose  

This  test veri fi es  the  ou tput  of the  TAG  b lock parameter "c"  wi th  the  UN IX time value.  

8. 1 4.8.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  

a)  Appl y a  CPC sentence (configure  parameter-code for UN IX time parameter)  wi th  the  ta lker 
UN IX time function  set to  "A"  (enabled)  and  the  l i stener UN IX time function  set to  “V”  
(d isabled) .  The  time precis ion /format parameter shal l  be  set to  1  =  i n teger seconds.  Appl y 
a  TBR sentence.  Acti vate  grouping  as  defined  i n  8 . 1 4 . 7. 2  c) .  

b)  Appl y a  CPC sentence wi th  the  ta lker UN IX time  function  set to  "A"  (enabled)  and  the  time  
precis ion/format parameter set to  2  =  i n teger m i l l i seconds.   

8. 1 4.8.3  Requi red  resu l ts  

Confi rm  that:  

a)  the  response  of the  EUT i ncludes  the  CPC sen tences  wi th  the  parameters  set accord ing  to  
the  CPC inpu t and  the  Sen tence  status  flag  set to  “R” .  Confi rm  that each  ungrouped  
ou tpu t TAG  b lock con tains  the  c:  parameter wi th  the  correct UN IX time i n  seconds.  
Confi rm  that in  each  TAG  block group at l east one  TAG  b lock con ta ins  the  c:  parameter 
wi th  the  correct UN IX time i n  seconds;  

b)  a  NAK is  ou tpu t on  the  PI  as  a  response  to  the  CPC ind icating  that the  EUT does  not 
support  m i l l i second  resolu tion  for the  UN IX time.  I f no  NAK is  ou tpu t then  confi rm  that  
each  ungrouped  ou tput TAG  b lock con tains  the  c:  parameter wi th  the  UN IX time i n  
m i l l i seconds.  Confi rm  that in  each  TAG  b lock group at l east one  TAG  block contains  the  c:  
parameter wi th  the  UN IX time  i n  m i l l i seconds.  Requ ired  accuracy shal l  be  ±1  s .  

8. 1 4.9  Test of l ine-count ou tput 

8. 1 4.9. 1  Purpose  

Th is  test veri fies  the  ou tpu t of the  TAG  b lock parameter “n ”  wi th  the  correct l i ne  number.  

8. 1 4.9.2  Method  of measurement 

Set up  the  standard  test envi ronment and  use  the  configuration  as  defined  i n  8. 1 . 2 .  



I EC 62320-2: 201 6  © I EC  201 6  – 83  –  

a)  Enable  the  ta lker grouping  function  and  d isable  the  source-iden ti fication  and  destination–
identi fication .  I nput an  SPO sen tence to  i nacti vate  VSI  sen tences  for VDO.  Appl y a  CPN  
sen tence (configure  parameter-code for the  l i ne-coun t parameter)  wi th  the  ta lker l i ne-
count function  set to  "A"  (enabled)  and  the  l i stener l i ne-count function  set to  “V”  
(d isabled) .  The  other parameters  shal l  be  set to:  reset event =  0  (use  the  l i ne-count l im i t) ,  
i n i tia l  l i ne-count =  1 ,  coun t i ncrement =  1 ,  l i ne-coun t l im i t  =  20,  even t offset =  nu l l  fie ld .  
Appl y a  TBR sen tence.  

The  fol lowing  tests  are  performed  on l y i f the  optional  functions  are  implemented .  

b)  Appl y a  CPN  sentence wi th  the  fo l lowing  parameters:  ta lker l i ne-count function  enabled ,  
reset even t =  0  (use  the  l ine-count l im i t) ,  i n i ti a l  l i ne-count =  3  000,  count I ncrement =  
−1 00,  l i ne-count l im i t =  1  000,  even t offset =  nu l l  fi e ld .  

c)  Appl y a  CPN  sen tence wi th  the  fol l owing  parameters:  ta lker L i ne-count function  enabled  
reset event =  2  (hourl y) ,  i n i tia l  l i ne-coun t =  1 00,  coun t I ncrement =  1 0 ,  l i ne-count l im i t =  
nu l l  fi el d ,  even t offset =  30.  

8. 1 4.9.3  Requi red  resu l ts  

Confi rm  that:  

a)  the  response of the  EUT i ncludes  the  CPN  sentence wi th  the  parameters  set  accord ing  to  
the  CPN  i npu t and  the  sen tence  s tatus  fl ag  i s  set to  “R” .  Confi rm  that each  sen tence i s  
preceded  by a  TAG  b lock.  Confi rm  that each  TAG  block i nclud ing  each  TAG  block of a  
group contains  an  “n ”  -parameter.  Confi rm  that  the  l i ne-count i s  i ncremented  for each  
occurrence by one.  Confi rm  that the  l ine-coun t i s  reset to  1  when  i t  wou ld  exceed  the  l i ne-
count l im i t;  

b)  each  sentence  is  preceded  by a  TAG  b lock contain ing  an  “n ”  parameter.  Confi rm  that the  
l i ne-coun t starts  wi th  3  000.  Confi rm  that the  l i ne-count i s  decremented  for each  
occurrence by 1 00.  Confi rm  that the  l i ne-count i s  reset to  3  000  when  i t  wou ld  be  l ess  than  
the  l i ne-count  l im i t  of 1  000;  

c)  each  sentence  is  preceded  by a  TAG  b lock contain ing  an  “n ”  parameter.  Confi rm  that the  
l i ne-coun t starts  wi th  1 00.   Confi rm  that the  l i ne-count i s  i ncremented  for each  occurrence  
by 1 0 .  Confi rm  that the  l i ne-count i s  reset to  1 00  th i rty seconds  after the  beg inn ing  of 
each  hour.  
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Annex A 
(informative)  

 
AIS  AtoN  station  configuration  structures  

A.1  AIS  AtoN  station  configuration  structures  

This  annex defines  the  b inary data  fi e lds  of VDL Messages  6  and/or 25  used  by AIS  AtoN  
stations  to  establ ish  a  communication  protocol  that a l l ows  for secure  commun ication  between  
AIS  AtoN  stations  and  base  stations.  Th is  commun ication  can  establ ish  a  chain  of AIS  AtoN  
stations  a l lowing  for communication  wi th  AI S  AtoN  stations  that are  remote  and  unable  to  
communicate  d i rectl y wi th  the  base  s tation .  The  tab les  in  th is  annex on l y describe  the  b inary 
data  fi e lds.  The  choice  of Message 6  or 25  i s  l eft  to  the  competent au thori ty,  however query 
messages  shal l  be  responded  to  wi th  the  same message type  ( i . e.  6  for 6  and  25  for 25).  

The  AIS  AtoN  station  uses  Message 25,  or Message 6 ,  wi th  an  AES encrypted  b inary data  
fie ld  for secure  commun ication .  Message 25  requ i res  one  s lot for the  1 28-bi t boundary 
requ ired  for AES  encrypted  data  i n  the  b inary data  fie l d .  Message 6  requ ires  two s lots  for the  
1 28-bi t boundary requ ired  for AES  encrypted  data  i n  the  bi nary data  fi el d .  The  8-bi t  AIS  
encryption  checksum  in  a l l  messages  i s  ca lcu lated  accord ing  to  CRC-8-CCITT.  The  generator 
pol ynom ia l  i s  x8  +  x2  +  x1  +  1  as  defined  i n  I SO/I EC 1 3239: 2002.  

When  a  query speci fies  a  start s lot,  i t  sha l l  be  used  for the  fi rst  response message.  Add i ti onal  
response messages  shal l  use  RATDMA.  A s tart s lot va lue  of 2  250  ind icates  RATDMA is  to  be  
used  for a l l  responses.  

Tables  A. 1  and  A. 2  provide  the  parameter settings  and  Table  A. 3  the  function  identi fi ers .  

Table  A. 1  – Parameter setting  in  Message 25 for AIS  AtoN  Station  appl ications  

Parameter 
Number 
of bi ts  

Description  

Message  I D  6  I den ti fi er for Message  25;  a lways  25  

Repeat i n d i cator 2  Set  to  0  ( i s  not  changed  by i n termed iate  AI S  AtoN  Stati ons  i n  a  chain )  

Source  I D  30  MMSI  of s tation  broadcasti ng  message  (changed  by i n termed iate  AIS  
AtoN  stations  i n  a  chain )  

Desti nati on  i nd icator 1  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

B i nary data  fl ag  1  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

B i nary data  1 28  AES  encrypted  bi nary data;  1 20  b i ts  of data  8  b i ts  AES  checksum  

Total  number of bi ts  1 68  Occupies  1  s l ot  
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Table  A.2  – Parameter setting  in  Message 6  for AIS  AtoN  Station  appl ications  

Parameter Number 
of bi ts  

Description  

Message  I D  6  I den ti fi er for Message  6 ;  a lways  6  

Repeat i n d i cator 2  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

Source  I D  30  MMSI  of s tation  broadcasti ng  message  (changed  by i n termed iate  AIS  AtoN  
stations  i n  a  cha in )  

Sequence  number 2  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

Desti nati on  I D  30  Set to  the  MMSI  of the  receiver,  set  to  0  i f recei ver i s  not  known  

Retransm i t  fl ag  1  Set  to  0  ( i s  not  changed  by i n termed iate  AIS  AtoN  stations  i n  a  chain )  

Spare  1  Not  used .  Shou l d  be  zero.  Reserved  for fu tu re  use.  

B i nary data  1 44  Appl i cation  i d en ti fi er (1 6  b i ts)  

AES  encrypted  b i nary data  (1 28  b i ts)  

Total  number of bi ts  21 6  Occupies  2  s l ots   
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Table  A.3  – Message 25  or 6  function  i denti fier  
used  for configuration  and  query via  the  VDL 

Function  i den ti fi er Description  Type  

000000  (dec 0)  MMSI  i denti fi cati on  confi gurati on  (AID)  Confi gu rati on  

000001  (dec 1 )  Query for AtoN  MMSI s  Query – request 

00001 0  (dec 2)  Query response  for AtoN  MMSI s  Query -response  

00001 1  (dec 3)  Genera l  AtoN  confi gu ration  (ACF/ACG) part  1  Confi gu ration  

0001 00  (dec 4)  Genera l  AtoN  confi gu ration  (ACF/ACG) part  2  Confi gu ration  

0001 01  (dec 5)  Genera l  AtoN  confi gu ration  (ACF/ACG) part  3  Confi gu ration  

0001 1 0  (dec 6)  Genera l  AtoN  confi gu ration  (ACG)  part  4   

F i rst  1 2  characters  of AtoN  name 

Confi gu rati on  

0001 1 1  (dec 7)  Genera l  AtoN  confi gu ration  (ACG)  part  5   

Second  1 2  characters  of AtoN  name 

Confi gu rati on  

001 000  (dec 8)  Genera l  AtoN  confi gu ration  (ACG)  part  6   

Th i rd  ( l ast)  1 0  characters  of AtoN  name 

Confi gu rati on  

001 001  (dec 9)  Query for general  AtoN  confi gu ration  Query – request 

001 01 0  (dec 1 0)  Query response  genera l  AtoN  confi gu rati on  part  1  Query -response  

001 01 1  (dec 1 1 )  Query response  genera l  AtoN  Confi gu ration  part  2  Query -response  

001 1 00  (dec 1 2 )  FATDMA broadcast rates  confi guration  (CBR)  Confi gu rati on  

001 1 01  (dec 1 3)  RATDMA broadcast  rates  confi guration  (CBR)  Confi gu rati on  

001 1 1 0  (dec 1 4)   Query for AtoN  broadcast  rates  Query -request 

001 1 1 1  (dec 1 5)  Query response  AtoN  broadcast rates  Query -response  

01 0000  (dec 1 6)  Confi gu ration  encryption  key (CEK)  Confi gu ration  

01 0001  (dec 1 7)  Confi gu ration  recei ver on  times  (ARW) 

Not  used  i n  ed i ti on  2 ,  replaced  by F I 35  

Confi gu ration  

01 001 0  (dec 1 8)  Query for recei ver on  t imes  

Not  used  i n  ed i ti on  2 ,  replaced  by F I 34  

Query -request 

01 001 1  (dec 1 9)  Query response  recei ver on  times  

Not used  i n  ed i ti on  2 ,  replaced  by F I 36  

Query -response  

01 01 00  (dec 20)  Manufactu rer’ s  AtoN  con trol  (MCR)  

Not  used  i n  ed i ti on  2  

Functional  

01 01 01  (dec 21 )  Query for manufactu rer’ s  AtoN  control  

Not  used  i n  ed i ti on  2  

Query -request 

01 01 1 0  (dec 22)  Query response  manufactu rer’ s  AtoN  con trol  

Not  used  i n  ed i ti on  2  

Query -response  

01 01 1 1  (dec 23)  Message  payl oad  for broadcast (MPR)  

Not  used  i n  ed i ti on  2 ,  replaced  by F I 37/38  

Functional  

01 1 000  (dec 24)  Force  a  broadcast  (AFB)  Functional  

01 1 001  (dec 25)  Query for vers i on  i n formation  (VER)  Query – request  

01 1 01 0  (dec 26)  Query response  vers i on  i n formation  Query – response  

01 1 01 1  (dec 27)  Query for AtoN  function  I D  capabi l i ty  Query – request  

01 1 1 00  (dec 28)  Query response  AtoN  function  I D  capabi l i ty  Query – response  

01 1 1 01  (dec 29)  AIS  AtoN  proh ibi ted  s l ots  (TSP)  

Not  used  i n  ed i ti on  2  

Confi gu ration  
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Function  i den ti fi er Description  Type  

01 1 1 1 0  (dec 30)  Query for AI S  AtoN  proh i bi ted  s l ots  

Not  used  i n  ed i ti on  2  

Query – request  

01 1 1 1 1  (dec 31 )  Query response  AI S  AtoN  proh ibi ted  s l ots  

Not  used  i n  ed i ti on  2  

Query – response  

1 00000  (dec 32)  Query for Message  21  conten t  

Not  used  i n  ed i ti on  2  

Query – request  

1 00001  (dec 33)  Query response  Message  21  conten t  

Not  used  i n  ed i ti on  2 ,  replaced  by F I  39-42  

Query – response  

1 0001 0  (dec 34)  Genera l  query request message  Query – request  

1 0001 1  (dec 35)  Confi gu ration  of recei ver operational  t imes  (COP)  Confi gu ration   

1 001 00  (dec 36)  Query response  recei ver operational  t imes   Query – response  

1 001 01  (dec 37)  Payload  contro l  confi guration  for broadcast MEB  Confi gu ration  

1 001 1 0  (dec 38)  Payload  b i nary data  for broadcast  MEB  Confi gu ration  

1 001 1 1  (dec 39)  Query response  Message  21  d ata  confi guration  Query – response  

1 01 000  (dec 40)  Query response  AtoN  name  part  1  Query – response  

1 01 001  (dec 41 )  Query response  AtoN  name  part  2  Query – response  

1 01 01 0  (dec 42)  Query response  AtoN  name  part  3  Query – response  

NOTE  For the  appl i cation  i d en ti fi er the  DAC i s  a lways  990  for an  AIS  AtoN  station .  

 

A.2  MMSI  Identi fication  configuration  command  (AID)  

This  s tructure  i s  used  to  l oad ,  for an  AtoN  station ,  i ts  real ,  vi rtual  and  chained  MMSI (s).  Each  
AtoN  station  wi l l  main tain  a  tab le  of i ts  MMSI (s)  and  the  messages  associated  wi th  these  
MMSI (s) .  

The  parameters  are  g i ven  i n  Tables  A. 4,  A. 5  and  A. 6.  
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Table  A.4  – Configuration  via  the  VDL for MMSI  identi fication  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6=  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  000000
2  
=  00

1 0
 

Function  i denti fi er for chang ing  or creati ng  MMSI  numbers  

MMSI  of addressed  AtoN  30  
MMSI  of the  station  be ing  add ressed  the  i n i ti a l  factory setti ng  
shou ld  be  defi ned  by manufacturer.  Al l  real  AtoNs  shou ld  
recei ve  i n i ti a l  MMSI  confi gurati on  i n  a  l ab  not  over the  VDL.  

Create/delete  1  

Defi ne  i f the  MMSI  i s  being  created /changed  (1 )  or deleted  (0) .  
I f own  s tation  MMSI  i s  del eted ,  i t  shou ld  revert  to  the  i n i ti a l  
factory setti ng .  I f a  vi rtual  AtoN  i s  deleted ,  then  a l l  associated  
messages  for that  vi rtua l  AtoN  are  a l so  deleted .  

MMSI  of AtoN  30  MMSI  to  be  created/changed /or del eted .  

Vi rtual ,  rea l  or chained  2  

00  own  station  ( rea l ) ,  01  vi rtua l  (syn theti c),  1 0  chained  paren t,  
1 1  chai ned  ch i l d .  Real  i s  own  s tation ,  chai ned  i n d icates  to  an  
MMSI  that  th i s  s tation  i s  respons ible  for re laying  messages  to  
and  from ,  a  vi rtual  AtoN  i nd icates  to  an  MMSI  that  th i s  s tation  i s  
respons ibl e  for generati ng  at  l east  a  Message  21 .  

Spare  41  Spare  b i ts  needed  for 1 20-bi t  message  con tent.  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm .  

Total  bi ts  1 28   

 

Table  A.5  – Query via  the  VDL  for MMSI  identi fication  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  B i ts  1 5-6   =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  000001
2
 =  01

1 0
 

Function  i den ti fi er to  query for a  l i s t  of a l l  AtoN  MMSI s  and  
types.  

MMSI  of AtoN  30  MMSI  of AtoN  

Channel  se lection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel .  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  bi ts  needed  for 1 20  b i t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  b i ts  1 28   
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Table  A.6  – Query response via  the  VDL for MMSI  identi fication  

Parameter 
Number 
of bi ts  

Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  00001 0
2
 =  02

1 0
 

Function  i denti fi er answer to  query for AtoN  l i s ts  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN  

Number of MMSI ’ s  to  report  1 0  
The  tota l  number of MMSI  that  wi l l  be  reported  – cou l d  take  
mu l ti pl e  responses  to  report  a l l  known  AtoNs  – competent  
au thori ty responsi ble  for reserving  enough  s l ots .  

MMSI  30  MMSI  of AtoN .   

Vi rtual ,  rea l  or chained  2  
00  own  station  ( rea l ) ,  01  vi rtua l  (syn theti c),  1 0  chained  paren t,  
1 1  chai ned  ch i l d  

MMSI  30  MMSI  of AtoN  

Vi rtual ,  rea l  or chained  2  
00  own  station  ( rea l ) ,  01  vi rtua l  (syn theti c),  1 0  chained  paren t,  
1 1  chai ned  ch i l d .  

Spare  0  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.3  Extended/general  AtoN  station  configuration  command  (ACF/ACG)  

The ACF and  the  ACG  structures  are  used  to  configure  the  AtoN  station  parameters  when  i t  i s  
i n i tia l l y i nsta l l ed ,  and  l ater i n  order to  make  changes  to  the  way i t  operates.  Th is  s tructu re  
supports  the  system  adm in istration  of the  AIS  AtoN  station  operation .  

The  parameters  for configuration  are  g i ven  i n  Tables  A. 7  to  A. 1 2 .  

The  parameters  for a  query via  the  VDL for extended/general  AtoN  station  configuration  are  
g iven  i n  Tables  A. 1 3  to  A. 1 5.  These  add i ti onal  functional  q ueries  are  to  be  used  to  obtain  
setup  i n formation  not con tained  wi th in  the  Message 21 .   
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Table  A.7  – Configuration  via  the  VDL,  Part 1    

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  00001 1
2  
=  03

1 0
 

Function  i denti fi er for Message  21  content   

MMSI  of AtoN  30  MMSI  of AtoN  

Posi ti on  accuracy 1  1  =  h i gh ;  0  =  l ow =  d efau l t   

Lat  27  
Lati tude  i n  1 /1 0  000  m in  of a i ds-to-navigation   
(±90  = ,  north  =  posi ti ve,  sou th  =  negati ve,  
91  =  (341 21 40h)  =  not  avai l abl e  =  defau l t)  

Lon  28  
Long i tude  i n  1 /1 0  000  m in  of posi ti on  of a i ds-to-navigati on  (±1 80  
= ,  east  =  posi ti ve,  west  =  negati ve,  
1 81  =  (6791 AC0h)  =  not  avai l able  =  d efau l t)  

EPFS  type  4  As  defi ned  i n  I TU -R M . 1 371  

Off-pos i ti on  th reshol d  1 2  
Off-posi ti on  i n d icator i s  generated  when  th i s  threshold  i s  
exceeded  (d i stance  i n  metres)  

Acknowledgement procedure   1  

Determ ines  behaviou r for message  acknowl edgement  

0  =  wi l l  provi de  acknowl edgement as  defi ned  by manufacturer  

1  =  wi l l  not  provi d i ng  acknowl edgement  

Spare  1  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  b i ts  1 28   

 

Table  A.8  – Configuration  via  the  VDL,  Part 2  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 00
2
 =  04

1 0
 

Function  i denti fi er for Message  21  con ten t  

MMSI  of AtoN  30  MMSI  of AtoN   

Type  of AtoN  
5  0  =  not  ava i l able  =  d efau l t;  refer to  appropri ate  defi n i ti on  set  up  i n  

I TU-R M . 1 371  

D imensions  

30  Reference  poi n t  for reported  pos i ti on ;  a l so  i nd icates  the  
d imension  of a i ds-to-navi gati on  (see  I TU-R M. 1 371 )  

Shou l d  be  g i ven  as  aaabbbccdd  

AtoN  status  b i ts  8  I nd ication  of the  AtoN  status,  d efau l t  “00000000
2
”  

Vi rtual  AtoN  fl ag  2  

0  =  real  

1  =  vi rtua l  AtoN  

2  =  syntheti c  AtoN  (fl ag  remains  0  i n  Message  21  bu t  the  repeat 
i nd icator shou ld  be  >  0 )  

Spare  29  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.9  – Configuration  via  the  VDL,  Part 3   

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 01
2
 =  05

1 0  

Function  i den ti fi er for Message  21  con ten t  

MMSI  of AtoN  30  MMSI  of AtoN   

Recei ve  channel  1  
1 2  25  kHz channel  number accord ing  to  Recommendation  I TU -R 

M. 1 084  

Recei ve  channel  2  
1 2  25  kHz channel  number accord ing  to  Recommendation  I TU -R 

M. 1 084  

Transm i t  channel  1  
1 2  25  kHz channel  number accord ing  to  Recommendation  I TU -R 

M. 1 084  

Transm i t  channel  2  
1 2  25  kHz channel  number accord ing  to  Recommendation  I TU -R 

M. 1 084  

Power l evel   

 

4  0  =  defau l t  manufactu rer power l evel  (nom inal l y 1 2 , 5  W)  

1  to  9  as  defi ned  by the  manufacturer 

Off-posi ti on  behavi ou r 1  0  – main tain  cu rrent  broadcast schedu l e  

1  – use  New Reporti ng  Rate  

Synch  l ost  behavi ou r  1  0  –go  s i l en t  

1  – con ti nue  as  before  

Spare  20  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A. 1 0  – Configuration  via  the  VDL,  Part  4  (fi rst  1 2  characters  of AtoN  name)  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 1 0
2
 =  06

1 0  

Functi on  i denti fi er for Message  21  con tent  F i rst  1 2  characters  of 
AtoN  name  

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  F i rst  1 2  characters  of 34  characters  for name of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A. 1 1  – Configuration  via  the  VDL,  Part  5  (second  1 2  characters  of AtoN  name)  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  0001 1 1
2
 =  07

1 0  

Functi on  i denti fi er for Message  21  con ten t,  second  1 2  characters  
of AtoN  name  

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  Second  1 2  characters  of 34  characters  for name  of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A. 1 2  – Configuration  via  the  VDL,  Part  6  ( th i rd  ( l ast)  1 0  characters  of AtoN  name)  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 000
2
 =  08

1 0  

Functi on  i denti fi er for Message  21  con tent,  l ast  1 0  characters  of 
AtoN  name  

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  60  Last  1 0  characters  of 34  characters  for name  of AtoN  

Spare  1 4  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A. 1 3  – Query request via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 001
2
 =  09

1 0  

Functi on  i denti fi er for q uery for ACF/ACG  content  query 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  sel ection  1  0  – i nd icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sen t on  a  s i ng l e  channel  

UTC hour for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  25-
31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A. 1 4 – Query response  via  the  VDL,  Part  1  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 01 0
2
 =  1 0

1 0
 

Function  i denti fi er for answer to  query for ACF  and  ACG  part  1  
provi d i ng  the  fol l owing :  

off-posi ti on  th reshold  

LAT 

LON  

i nval i d  pos i ti on  behaviour 

UTC sync l oss  behavi ou r 

channel  operation  

power l evel  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Off-posi ti on  th reshold  
1 2  Off-pos i ti on  i n d icator i s  generated  when  th i s  th reshold  i s  

exceeded  (d i stance  i n  metres)  

LAT 

27  Lati tude  i n  1 /1 0  000  m in  of a i ds-to-navigation   
(±90  = ,  north  =  posi ti ve,  sou th  =  negati ve,  
91  =  (341 21 40h)  =  not  avai l abl e  =  defau l t)  

LON  28  Long i tude  i n  1 /1 0  000  m in  of posi ti on  of a i ds-to-navigati on  

(±1 80  = ,  east  =  posi ti ve,  west =  negati ve,  
1 81  =  (6791 AC0h)  =  not  avai l able  =  defau l t)  

Behaviour for sync l oss  1  0  =  go  s i l en t  

1  =  conti nue  as  before  

Power l evel   4  0  =  defau l t  manufactu rer power l evel  (nom inal l y 1 2 , 5  W)  

1  to  9  as  defi ned  by the  manufacturer 

Spare  2  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A. 1 5  – Query response  via  the  VDL,  Part  2  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2  
=  990

1 0  

Bi ts  5-0  =  001 01 1
2
 =  1 1

1 0  

Function  i denti fi er for answer to  query for ACF  and  ACG  Part  2  
provi d i ng  the  fol l owing :  

off-posi ti on  behavi ou r 

s l ot  i n terva l  when  off posi ti on  

recei ve  channel  1  

recei ve  channel  2  

transm i t  channel  1  

transm i t  channel  2  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Off-posi ti on  behavi ou r 1  
0  =  main tai n  cu rren t broadcast schedu le  

1  =  use  new reporti ng  rate  

Recei ve  Channel  1  1 2  
25  kHz channel  number accord ing  to  Recommendation  I TU -R 
M . 1 084  

Recei ve  Channel  2  1 2  
25  kHz channel  number accord ing  to  Recommendation  I TU -R 
M . 1 084  

Transm i t  Channe l  1  1 2  
25  kHz channel  number accord ing  to  Recommendation  I TU -R 
M . 1 084   

Transm i t  Channe l  2  1 2  
25  kHz channel  number accord ing  to  Recommendation  I TU -R 
M . 1 084   

Spare  25  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.4  Configure broadcast rates  for AtoN  Station  message command  (CBR)  

This  structure  assigns  the  schedu le  of s l ots  that wi l l  be  used  to  broadcast Message 21  and  
other a l lowed  AIS  AtoN  station  messages.  I t  provides  the  start s lot and  i n terval  between  the  
s lots  used  for consecutive  transm issions  for the  message.  The  AIS  AtoN  station  shou ld  appl y 
the  in formation  provided  by th is  structure  to  au tonomousl y and  continuous ly transm it the  VDL 
messages  un ti l  revised  by a  new CBR structure.   

The  AIS  AtoN  station ,  upon  receipt of a  query for th is  in formation ,  wi l l  generate  structures  for 
configured  messages  provid ing  the  current broadcast schedu le.  New broadcast rage  
ass ignments  wi l l  overri de  existi ng  CBR ass ignments.  

The  parameters  are  g i ven  i n  Tables  A. 1 6  to  A. 1 9.  
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Table  A. 1 6  – Configuration  via  the  VDL for FATDMA 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 00
2
 =  1 2

1 0  

Function  i den ti fi er CBR structure  – FATMDA 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  1  Select  channel   

Ch  1  =  0  

Ch  2  =  1  

Enabl e/d i sable  1  Enabl e  or d i sabl e  s l ot  reservati on  

Enabl e  =  1   
D i sabl e  =  0  

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AI S  AtoN  stations.  

When  the  message  I D  i s  0  th i s  i nd icates  that  the  s l ots  be ing  
defi ned  wi l l  be  used  for chai n ing  messages.  These  s l ots  are  not  
reserved  on  the  VDL vi a  a  Message  20  un ti l  the  competent  
au thori ty requ i res  thei r use  and  wi l l  reserve  the  s l ots  at  that  t ime  
for the  proper d uration  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on -speci fi c  messages  
per message  type  – for example  Message  8  may have  more  than  
one  use.  Th i s  i ndex shou l d  s tart  at  1 .  

FATDMA UTC hou r  5  0-23;  24  =  UTC hou r not  avai l able  =  d efau l t;  25-31  not  used  

FATDMA UTC m inu te   6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

FATDMA start  s l ot   1 2  For a l l  messages  wh ich  need  to  be  transm i tted  i n  FATDMA 
mode,  s tarti ng  s l ot  rang ing  from  0  to  2  249  shou ld  be  used .  A  
val ue  of 4095  (FFF)  d i scon ti nues  broadcasts .   

FATDMA s lot  i n terval   24  For a l l  messages  wh ich  need  to  be  transm i tted  i n  FATDMA 
mode,  s l ot  i n terval  rang i ng  from  0  to  (24  ×  60  ×  2  250).   

Spare  1 6  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A. 1 7  – Configuration  via  the  VDL for RATDMA/CSTDMA 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 01
2
 =  1 3

1 0  

Function  i den ti fi er for AAR – RATDMA/CSTDMA 

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AIS  AtoN  Stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per message  I D  – for i nstance  Message  8  may have  more  than  
one  use   

RATDMA or CSTDMA 1  0  – RATDMA;  1  – CSTDMA 

RATDMA/CSTDMA UTC hour 
for start  s l ot  channel  1  

5  0-23;  24  UTC hou r not  avai l abl e;  25-31  not  used  

RATDMA/CSTDMA UTC 
m inu te  for channe l  1  

6  0-59;  60  UTC m inu te  not  avai l able;  61 -63  not  used  

RATDMA/CSTDMA UTC hour 
for start  s l ot  channel  2  

5  0-23;  24  UTC hou r not  avai l abl e;  25-31  not  used  

RATDMA/CSTDMA UTC 
m inu te  for channe l  2  

6  0-59;  60  UTC m inu te  not  avai l able;  61 -63  not  used  

RATDMA/CSTDMA Time  
i n terva l  for channel  1  

1 7  RATDMA/CSTDMA time  i n terval  ranges  from  0  to  
(24  ×  60  ×  60)  s .  

RATDMA/CSTDMA Time  
i n terva l  for channel  2  

1 7  RATDMA/CSTDMA time  i n terval  ranges  from  0  to  
(24  ×  60  ×  60)  s .  

Spare  8  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm   

Total  bi ts  1 28   

 

Table  A. 1 8  – Query request via  the  VDL for AtoN  broadcast rates  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 1 0
2
 =  1 4

1 0  

Function  i den ti fi er for a  query retri evi ng  a l l  message  types  and  
thei r broadcast  schedu le.  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  se lection  1  0  – i n d icates  channel  1  

1  – i nd icates  channel  2  

The  q uery response  wi l l  on l y be  sen t on  a  s i ng l e  channel  

UTC hou r for s tart  s l ot  5  0-23;  24  =  RATMDA/CSTDMA i s  used  a l l  other FATDMA fi el ds  
i gnored ;  25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

 

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 



I EC 62320-2: 201 6  © I EC  201 6  – 97  –  

Table  A. 1 9  – Query response  via  the  VDL  with  AtoN  broadcast rates  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  001 1 1 1
2
 =  1 5

1 0  

Function  i den ti fi er response  to  query retri eving  a l l  message  
types  and  thei r broadcast  schedu le  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Number of messages  to  
report  

6  Total  n umber of messages  bei ng  broadcast by th i s  AtoN  – i f the  
tota l  exceeds  what  wi l l  fi t  i n  the  number of s l ots  i n  the  q uery,  
then  i t  i s  the  competen t au thori ty’ s  responsibi l i ty to  query agai n  
wi th  the  correct number of s l ot  a l l ocati ons.   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  i den ti fi er 
3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  

per message  I D  – for example  Message  8  may have  more  than  
one  use.  

Channel  se lection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

FATDMA UTC hou r  5  0-23;  24  RATDMA i s  used  a l l  o ther FATDMA fi e l ds  i gnored ;  25-
31  not  used  

FATDMA UTC m inu te   6  0-59;  60  UTC m inu te  not  avai l able=  defau l t;  61 -63  not  used  

FATDMA start  s l ot   1 2  For a l l  messages  to  be  transm i tted  i n  FATDMA mode,  s tarti ng  
s l ot  rang ing  from  0  to  2  249  shou ld  be  used .  A val ue  of 4  095  
(FFF)  i nd icates  no  broadcasts  of the  message.  

FATDMA s lot  i n terval   24  For a l l  messages  to  be  transm i tted  i n  FATDMA mode,  s l ot  
i n terva l  rang i ng  from  0  to  (24  ×  60  ×  2  250).  

Enabl e/d i sable  1  Enabl e  or d i sabl e  s l ot  reservati on  

Enabl e  =  1   
 
D i sabl e  =  0  

Spare  1 0  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.5  Configuration  of encryption  key (CEK)  

This  s tructure  assigns  the  encryption  key that wi l l  be  used  by the  AES a lgori thm  to  
communicate  configuration  and  status  i n formation  via  the  VDL.  The  structure  a l lows  defin ing  
of 256  b i ts  i n  4  parts .  Th is  restriction  i s  requ ired  i n  order to  keep the  VDL function  to  a  s i ng le  
message.  The  i n i ti a l  encryption  key,  when  sh ipped  from  the  manufactu rer,  wi l l  be  a l l  zeros.  

The  parameters  for configuration  are  g i ven  in  Table  A.20.  Query for the  encryption  key i s  not  
a l l owed .  
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Table  A.20  – Configuration  via  the  VDL of encryption  key 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 0000
2
 =  1 6

1 0  

Function  i den ti fi er setti ng  the  encrypti on  key 

MMSI  of AtoN  30  MMSI  of AtoN   

Encryption  key 64  64  b i ts  of a  new AES  encryption  key 

Part  of encryption  key 2  Part  0…3  for 256  b i ts ,  64  b i ts  i n  each  part  

Spare  8  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.6  Configure the receiver turn-on  times  (ARW)  

This  structure  defines  the  operational  period  for the  receivers .  When  chain ing  the  duration  of 
the  receiver,  wake-up  time i s  requ i red  to  be  sufficien t to  a l l ow correct  operation  of a  chain .  

The  parameters  are  g i ven  i n  Tables  A. 21  to  A. 23.  

Table  A.21  – Configuration  via  the  VDL for receiver turn -on  times  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 0001
2
 =  1 7

1 0  

Function  i den ti fi er setti ng  recei ver power on  

MMSI  of AtoN  30  MMSI  of AtoN   

Recei ver on  or i n terval  1  0  =  use  i n terval  setti ng  as  defi ned  below;  1  =  tu rn  recei ver on  

Setup  recei ver wake-up  time  
UTC hou r 

5  0-23;  24  =  i n terval  wi l l  be  i n  m inu tes;  25-31  not  used ;   

Setup  recei ver wake-up  time  
UTC m inu te  

6  0-59;  60  =  i nd icates  hourl y acti vation  (no  m inu te  i ncrement);  61 -
63  not  used  

Setup  recei ver wake-up  
i n terva l  

8  I n terval  between  receiver acti vation  

1  m in  – 60  m in  i f UTC hour i s  set  to  24  

1  h  – 256  h  i f UTC hou r i s  0-23   

(Note  1 68  h  i s  once  per week. )  

Durati on  of setup  recei ver 
wake  up  time  i n  UTC m inu tes  

1 2  Maximum  awake  time   

Note  1  440  m in  i s  24  h  

1  441  to  4  095  reserved  for fu tu re  use  

Spare  42  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A.22  – Query request via  the  VDL for receiver tu rn-on  times  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 001 0
2
 =  1 8

1 0  

Function  i den ti fi er for ARW query 

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  se lection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used ,  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

Table  A.23  – Query response  via  the  VDL  for receiver turn -on  times  

Parameter 
Number of 

b i ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 001 1
2
 =  1 9

1 0  

Function  i den ti fi er answer to  q uery for ARW  

The  recei ver tu rn  on  schedu l e  

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Recei ver status  1  0  =  us i ng  i n terval ;  1  =  on  

Recei ver tu rn  on  UTC hou r 5  0-23;  24  =  i n terval  wi l l  be  i n  m inu tes;  25-31  not  used   

Recei ver tu rn  on  UTC m inu te  6  0-59;  60  =  i nd icates  hourl y acti vation  (no  m inu te  i ncrement)   

61 -63  not  used  

Setup  recei ver wake-up  
i n terva l  

8  I n terval  between  rece iver acti vation  

1  m in  – 60  m in  i f UTC hour i s  set  to  24  

1  h  – 256  h  i f UTC hou r i s  0-23   

(Note  1 68  h  i s  once  per week. )  

Duration  of setup  recei ver 
wake  up  time  i n  UTC m inu tes  

1 2  Maximum  awake  time   

Note  1  440  m in  i s  24  h  
1  441  to  4  095  reserved  for fu tu re  use  

Spare  42  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.7  Proprietary AtoN  control  command  (MCR)  

The payload  of th is  structure  wi l l  be  proprietary i n formation  used  to  control  the  AtoN  station .  

The  parameters  are  g i ven  i n  Tables  A. 24  to  A. 26.  
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Table  A.24 – Configuration  via  the  VDL for proprietary in formation   

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 00
2
 =  20

1 0  

Function  i den ti fi er AtoN  control  as  defi ned  by competent  
au thori ty  

MMSI  of AtoN  30  MMSI  of AtoN   

Payload   As  defi ned  by competent  au thori ty  

Spare   Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.25  – Query request via  the  VDL for proprietary i nformation  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 01 01
2
 =  21

1 0  

Function  i den ti fi er AtoN  query con trol  setti ngs  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sen t on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Spare  50  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.26  – Query response  via  the  VDL  for proprietary in formation  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 1 0
2
 =  22

1 0  

Function  i den ti fi er answer to  q uery 

MMSI  of AtoN  30  MMSI  of respond ing  AtoN   

Payload   As  defi ned  by manufacturer 

Spare   Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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A.8  Configuration  of message payload  for broadcast (MEB)  

This  message wi l l  be  used  to  command  the  AI S  AtoN  station  to  rebroadcast  the  payload  or to  
define  a  new message for au tonomous,  conti nuous  transm ission .  The  CBR configuration  wi th  
Message  I D/Message  I D  i ndex for a  speci fic  MEB shou ld  precede the  MEB  message  to  
i denti fy i t  as  au tonomous  conti nuous  transm iss ion .  I f i t  i s  a  s ing le  transm iss ion ,  th is  payload  
wi l l  be  broadcast us ing  the  s l ots  reserved  by the  CBR message wi th  Message I D/Message  ID  
i ndex =  0,  or i t  wi l l  use  the  next avai lable  s lot.  

There  is  no  VDL query for th is  message.  Confi rmation  is  done  via  reception  of the  broadcast 
message  or the  CBR may be  queried  to  confi rm  that the  message has  been  schedu led  for 
au tonomous  transm ission .  

The  parameters  are  g i ven  i n  Table  A. 27.  

Table  A.27  – Configuration  or function  via  the  VDL of message  payload  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0  

Bi ts  5-0  =  01 01 1 1
2
 =23

1 0  

Function  i den ti fi er payload  rebroadcast  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i denti fy d i fferent  vers i ons  of appl i cati on  speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  than  
one  use  

Total  n umber of s tructu res  4  Total  n umber of s tructu res  requ i red  to  be  received  before  a  
complete  AI S  message  can  be  constructed ;  m in imum  of 3  i s  
needed  to  broadcast a  s i ng l e  s l ot  message  

Sequence  number 4  Sequence  number wi th i n  the  tota l  number of s tructu res  
requ i red ;  shou ld  be  sequenti al  

Broadcast  behaviou r  1  0  =  based  upon  AAR confi gu ration  

1  =  use  next ava i l able  s l ot  

Payload   The  encapsu l ated  data,  as  d efi ned  by I EC 61 1 62-1 ,  for a  va l i d  
AI S  AtoN  station  message.  

Spare   Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.9  Forced  broadcast command  (AFB)  

This  structure  is  used  to  force  a  transm ission  of the  i nd icated  VDL message,  th is  message  is  
a l ready known  to  the  AI S  AtoN  station  through  CBR/MEB or ACF/ACG/CBR configuration  
commands.  

The  VDL  function  is  used  to  force  the  broadcast of a  message  a l ready d efined  by a  CBR.  

The  parameters  are  g iven  i n  Table  A. 28.  
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Table  A.28  – Function  via  the  VDL for forced  broadcast  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 000
2
 =  24

1 0  

Function  i den ti fi er forced  broadcast 

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  message  I D  for AI S  AtoN  Stations  

Message  I D  i n dex 3  To  i denti fy d i fferent  vers i ons  of appl i cati on  speci fi c  messages  
per message  I D  – for example  Message  8  may have  more  than  
one  use   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response;  a  va l ue  of 2   251  i nd i cates  
an  RATDMA transm ission  

Spare  41  Spare  bi ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.1 0  Version  information  (VER)  

This  structure  is  used  to  provide  identi fication  and  vers ion  in formation  abou t a  ta lker device.  
Th is  structure  i s  produced  e i ther as  a  repl y to  a  query structure.  The  con ten ts  of the  data  
fie l ds,  except for the  un ique  i denti fier,  shou ld  be  manufactured  in to  the  ta lker device.  The  
un ique  i den ti fier i s  the  AtoN  station  real  MMSI .  I n  order to  meet the  s i ng le  s lot requ irement,  a  
mu l ti -structure  message may be  needed  to  convey a l l  the  data  fie lds .  

The  parameters  are  g i ven  i n  Tables  A. 29  and  A. 30.  
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Table  A.29  – Query request via  the  VDL for VER 

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 001
2
 =  25

1 0
 

Function  i denti fi er query for vers ion  i n formati on  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for start  s l ot  6  0-59;  60  =  UTC m inu te  not  avai l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Kind  of requested  vers ion  
i n formation  

4  

0  =  device  type  

1  =  vendor I D  

2  =  un i que  i den ti fi er 

3  =  manufacturer serial  number 

4  =  model  code  (product code)  

5  =  software  revi s ion  

6  =  hardware  revi s ion  

7-1 5  =  not  used ,  for fu tu re  use  

Spare  46  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A.30  – Query response  via  the  VDL for VER 

Parameter 
Number of 

b i ts  
Description  

Appl i cation  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 0
2
 =  26

1 0  

Functi on  i denti fi er vers ion  i n formation  

MMSI  of AtoN  30  MMSI  of AtoN   

Kind  of requested  vers ion  
i n formation  

4  0  =  device  type  

1  =  vendor I D  

2  =  un i que  i denti fi er 

3  =  manufacturer seria l  number 

4  =  model  code  (product code)  

5  =  software  revi s ion  

6  =  hardware  revi s ion  

7-1 5  =  not  used ,  for fu tu re  use  

Requested  vers ion  
i n formation  

66  Vers ion  i n formati on  as  requested ;  
manufacturer defi ned  us ing  6-b i t  ASCI I  characters  

Spare  4  Spare  bi ts  needed  for 1 20-bi t  message  con tent.   

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.1 1  AtoN  function  ID  capabi l i ty 

This  structure  i s  used  to  provide  the  capabi l i ty i n formation  of implemented  function  ID  by the  
EUT.  

The  parameters  are  g i ven  i n  Tables  A. 31  and  A. 32.  

Table  A.31  – Query request via  the  VDL for function  ID  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 1
2
 =  27

1 0  

Function  i den ti fi er query for AtoN  functi on  I D  capabi l i ty  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   
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Table  A.32  – Query response  via  the  VDL  for function  ID  

Parameter 
Number of 

Bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  01 1 01 0
2
 =  28

1 0  

Function  i den ti fi er vers ion  i n formation  

MMSI  of AtoN  30  MMSI  of AtoN   

S tatus  of implementation  for 
each  functi on  I D   

64  Each  b i t  corresponds  to  the  function  I D  number and  the  b i t  
val ue  “0”  i nd icates  the  functi on  I D  number i s  not  supported  and  
“1 ”  i nd icates  supported  (see  example  below)  

Spare  1 0  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

<Example>  B i t              0             1             2    …  … .   63  
   (F I =0)   (F I =1 )   (F I =2)  …   (F I =63)  
  Val ue           1            0            1     …     0  

Th i s  example  i nd icates  that  function  I D  =  0  and  function  I D  =  2  are  supported  and  function  I D  =  1  i s  not  
supported .  

 

A.1 2  Query via  the  VDL for Message 21  content 

Function  I denti fier 33  messages  are  removed  from  th is  ed i ti on  2  of th is  s tandard  because  i t  i s  
a  two-s lot message and  therefore  cannot be  used  wi th  Message 25.  

The  response message is  replaced  by the  Message 21  configuration  response messages  
function  i denti fier 39  to  function  i den ti fi er 42  (see  Table  A. 3).  

The  defin i tion  of ed i tion  1  of th is  s tandard  was  that  i f the  AtoN  station  i s  not chained  and  
wi th in  VDL range  of the  base  s tation  query via  the  VDL for ACE,  and  ACF  veri fication  i s  done  
us ing  both  a  forced  broadcast of Message  21  and  add i tional  functional  queries.   

Forced  Message  21  provides  the  query i n formation  for the  fol lowing  settings:  

•  pos i tion  accuracy;   

•  EPFS  type;   

•  type  of AtoN ;   

•  d imensions;   

•  AtoN  status  b i ts;   

•  receiver and  transm i tter channels  (query via  the  VDL does  not work,  un less  at l east one  
channel  i s  known  and  functional ) ;  

•  AtoN  name;  

•  vi rtual  AtoN  flag .  

I f the  AtoN  station  i s  chained  and  not wi th in  the  VDL range  of the  base  s tation  the  fol lowing  
queries  shal l  be  used  to  obtain :  

•  pos i tion  accuracy;   

•  EPFS type;   

•  type  of AtoN ;   
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•  d imensions;   

•  AtoN  status  b i ts;   

•  receiver and  transm i tter channels  (query via  the  VDL does  not work,  un less  at l east one  
channel  i s  known  and  functional ) ;  

•  AtoN  name;  

•  vi rtua l  AtoN  flag .  

The  parameters  from  ed i ti on  1  of th is  s tandard  are  g i ven  in  Tables  A. 33  and  A.34.  

Table  A.33  – Query request via  the  VDL for Message 21  content  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 00000
2
 =  32

1 0  

Functi on  i denti fi er for q uery for Message  21  con tent  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  sel ection  1  0  – i nd icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sen t on  a  s i ng l e  channel  

UTC hour for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi el ds  i gnored ;  25-
31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  ava i l abl e  =defau l t;  61 -63  not  used  

Start  s l ot   1 2  Starti ng  s l ot  for the  query response  

 

Spare  50  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

NOTE  Not  used  i n  th i s  ed i ti on  2  of the  standard .  

 

Table  A.34  – Query response  via  the  VDL  for Message  21  content  

Parameter 
Number of 

b i ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =1 00001
2
 =  33

1 0  

Function  i den ti fi er for answer to  query for Message  21  conten t  

Message  21  con ten t  272-360  
VDL Message  21  con ten t as  d efi ned  i n  Recommendation  I TU -R 
M . 1 371   

Spare   The  number of spare  b i ts  shou l d  be  ad justed  i n  order to  observe  
byte  boundari es  

NOTE  Not  used  i n  th i s  ed i ti on  2  of the  s tandard .   

 

A.1 3  General  query request 

This  message  can  be  used  as  a  general  query request.  I t  can  replace  the  specia l  request 
messages.  
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The  parameters  are  g iven  i n  Table  A. 35.  

Table  A.35  – General  query request via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 0001 0
2
 =  34

1 0
 

Function  i denti fi er general  q uery  

MMSI  of AtoN  30  MMSI  of AtoN   

Channel  selection  1  0  – i n d icates  channel  1  

1  – i n d icates  channel  2  

The  q uery response  wi l l  on l y be  sent  on  a  s i ng l e  channel  

UTC hou r for start  s l ot  5  0-23;  24  =  RATMDA i s  used  a l l  other FATDMA fi e l ds  i gnored ;  
25-31  not  used  

UTC m inu te  for s tart  s l ot  6  0-59;  60  =  UTC m inu te  not  avai l abl e  =  defau l t;  61 -63  not  used  

Start  s l ot   1 2  S tarti ng  s l ot  for the  query response  

Requested  i n formation  6  Function  i den ti fi er of the  requested  message  

Requested  ki nd  of i n formation  4  

Add i ti onal  i n formation  for requested  i n formation ,  

Query for F I 26  (vers i on ):  ki nd  of requested  vers ion  i n formation  

Query for F I 1 5  (broadcast rates);  Message  I D  I n dex,  1 5  =  a l l  
setti ngs  are  requested  

Message  I D  of requested  
i n formation  

6  
Query for F I 1 5  (broadcast rates):  Message  I D  of requested  
setti ng ,  0  =  no  i n formation ,  a l l  Message  I Ds  are  requested  

Spare  34  Spare  bi ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  a l gori thm  

Total  bi ts  1 28   

 

A.1 4 Configuration  of receiver operational  times  command  (COP)  

This  structure  defines  the  operational  period  for the  receivers .  When  chain ing ,  the  duration  of 
the  receiver wake-up  time shou ld  be  sufficien t to  a l l ow correct operation  of a  chain .  

The  parameters  are  g i ven  i n  Table  A. 36.  

The  s tructu re  of the  query response for receiver on  time i s  i den tical  to  the  configu ration  
message  except the  function  i den ti fier i s  36  i nstead  of 35.  
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Table  A.36  – Configuration  via  the  VDL for COP  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 0001 1
2
 =  35

1 0  

Function  i den ti fi er setti ng  recei ver power on  

B i ts  5-0  =  1 001 00
2
 =  36

1 0  

Function  i den ti fi er rece iver power on  response  

MMSI  of AtoN  30  MMSI  of AtoN   

Operational  Mode  2  0  =  operation  con trol l ed  by i n terna l  process  us ing  the  defi ned  
operati ng  schedu le.   

1  =  enabl e  operation  

2  =  d i sab le  operation  

3  =  reserved  for fu ture  use  

S tart  t ime  UTC hour 5  0-23;  24-31  not  used  

Start  t ime  UTC m inu te  6  0-59; 60-63  not  used  

Time  i n terval  between  periods  1 4  I n terval  between  receiver acti vation  

1  – 1 0  080  m in   

Time  i n terval  between  periods  =  shal l  n ot  be  g reater than  1  week 
(604800  s),  shal l  not  be  h i gher resolu ti on  than  1  m in ,  and  the  
i n terva l  shal l  even l y d i vi de  an  hou r,  day or be  an  i n teger n umber 
of days;  th i s  resu l ts  i n  the  fol l owing  va l i d  i n terva l s :  

M inu tes:  1 , 2 , 3 , 4, 5, 6, 1 0, 1 2, 1 5, 20, 30  

Hou rs:  1 , 2 , 3 , 4 , 6, 8, 1 2, 24  

Day:  1 , 2 , 3 , 4 , 5, 6 , 7  

Duration  of peri od  1 1  1  to  1  440  m in  

0  and  1  441  to  2  047  reserved  for fu tu re  use  

Reference  Year 1 4  1  to  9  999  

0  =  year not  avai l ab le/i gnore  

Years  i n  the  past  are  not  perm iss ible  

Reference  Month  4  1  to  1 2  

0  =  month  not  avai l ab le/i gnore  

1 3  to  1 5  reserved  for fu tu re  use  

Reference  Day 5  1  to  31  

0  =  day not  avai l able/i gnore  

Spare  1 3  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.1 5  Configuration  of message payload  for broadcast (MEB)  

This  message is  used  to  define  the  con trol  i n formation  and  the  message  con ten t for s ing le  or 
au tonomous,  con tinuous  transm iss ion .  The  broadcast rate  configuration  (F I  1 2, 1 3)  wi th  
Message ID /Message I D  i ndex for a  speci fi c message shou ld  precede the  payload  
configuration  to  i den ti fy i t  as  au tonomous  con tinuous  transm ission .  I f i t  i s  a  s i ng le  
transm ission ,  th is  payload  wi l l  be  broadcast u sing  the  s lots  reserved  by FI  1 2 , 1 3  wi th  
Message  I D/Message ID  i ndex =  0,  or i t  wi l l  use  the  next  avai lable  s lot.   
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I n  a  fi rst s tep  the  payload  con trol  i n formation  message  has  to  be  appl ied ,  i n  a  second  step  the  
payload  has  to  be  defined .  

The  parameters  are  g iven  i n  Tables  A. 37  and  A. 38.  

Table  A.37  – Payload  control  configuration  via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 01
2
 =37

1 0
 

Function  i den ti fi er payload  con trol  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on  speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  than  
one  use  

Broadcast behaviou r  1  0  =  based  upon  CBR confi gu ration  

1  =  use  next avai l able  s l ot  

Desti nati on  i nd icator 1  0  =  broadcast  

1  =  addressed  

Requ i red  for message  25  and  26.  

B i nary data  fl ag  1  0  =  unstructured  bi nary data  

1  =  b i nary data  coded  as  defi ned  by 1 6-b i t  app l i cation  i d enti fi er 

Desti nati on  MMSI  30  Requ i red  for add ressed  messages  (desti nati on  i n d icator =  1 )  

Spare  32  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.38  – Payload  binary data via  the  VDL  

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 1 0
2
 =38

1 0
 

Function  i den ti fi er payload  rebroadcast  

MMSI  of AtoN  30  MMSI  of AtoN   

Message  I D  6  Th i s  i s  an  a l l owed  Message  I D  for AI S  AtoN  stations  

Message  I D  i n dex 3  To  i den ti fy d i fferen t vers i ons  of appl i cati on -speci fi c  messages  
per Message  I D  – for example  Message  8  may have  more  than  
one  use  

Total  n umber of s tructu res  4  Total  n umber of s tructu res  requ i red  to  be  received  before  a  
complete  AIS  message  can  be  constructed ;  m in imum  of 3  i s  
needed  to  broadcast  a  s i ng l e  s l ot  message  

Sequence  number 4  Sequence  number wi th i n  the  tota l  number of s tructures  
requ i red ;  shou ld  be  sequentia l  

Payload  l ength   6  Number of payload  b i ts  

Payload  8 . . 48  B inary data  or safety rel ated  text,  for a  val i d  AI S  AtoN  station  
message,  i ncl ud ing  DAC/FI  for structured  b i nary data   

Spare  3  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

A.1 6  Query response via  the VDL for Message 21  configuration  

The fol l owing  messages  replace  the  Message 21  con ten t response message,  F I  33.  Message  
FI  39  provides  a l l  Message 21  configuration  i n formation  except the  AtoN  name.  The  other 3  
messages  (F I  40…42)  provide  the  AtoN  name.  They are  i den ti ca l  to  the  AtoN  name 
configuration  messages  except the  new function  i den ti fiers .   

They can  be  queried  us ing  the  general  query,  F I  34  (see  A. 1 3).  

The  parameters  are  g i ven  i n  Tables  A. 39  to  A. 42.  
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Table  A.39  – Query response  via  the  VDL,  Message  21  configuration   

Parameter 
Number of 

bi ts  
Description  

Appl i cation  i d en ti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 001 1 1
2
 =  39

1 0
 

Function  i denti fi er for Message  21  con ten t  

MMSI  of AtoN  30  MMSI  of AtoN   

Type  of AtoN  
5  0  =  not  ava i l able  =  d efau l t;  refer to  appropri ate  defi n i ti on  set  up  i n  

I TU-R M . 1 371  

D imensions  

30  Reference  poi n t  for reported  pos i ti on ;  a l so  i nd icates  the  
d imension  of a i ds-to-navi gati on  (see  I TU-R M. 1 371 )  

Shou l d  be  g i ven  as  aaabbbccdd  

AtoN  status  b i ts  8  I nd ication  of the  AtoN  status ,  d efau l t  “00000000
2
”  

Vi rtual  AtoN  fl ag  2  

0  =  real  

1  =  vi rtua l  AtoN  

2  =  syntheti c  AtoN  (fl ag  remains  0  i n  Message  21  bu t  the  repeat  
i nd icator shou ld  be  >  0 )  

Pos i ti on  accuracy 1  1  =  h i gh ;  0  =  l ow =  d efau l t   

EPFS  type  4  As  defi ned  i n  I TU -R M . 1 371  

Acknowledgement procedure   1  

Determ ines  behaviou r for message  acknowl edgement  

0  =  wi l l  provi de  acknowl edgement as  defi ned  by manufacturer  

1  =  wi l l  not  provide  acknowledgement   

Spare  23  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.40  – Query response  via  the  VDL,  fi rst  1 2  characters  of AtoN  name 

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 000
2
 =  40

1 0
 

Function  i denti fi er for Message  21  con ten t  

F i rst  1 2  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  F i rst  1 2  characters  of 34  characters  for name of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  conten t  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Table  A.41  – Query response  via  the  VDL,  second  1 2  characters  of AtoN  name  

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 001
2
 =  41

1 0
 

Function  i denti fi er for Message  21  con ten t  

Second  1 2  characters  of AtoN  name  

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  72  Second  1 2  characters  of 34  characters  for name  of AtoN  

Spare  2  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   

 

Table  A.42  – Query response  via  the  VDL,  last 1 0  characters  of AtoN  name 

Parameter 
Number of 

bi ts  
Description  

Appl i cati on  i d enti fi er 1 6  

B i ts  1 5-6  =  1 1 1 1 01 1 1 1 0
2
=  990

1 0
 

B i ts  5-0  =  1 01 01 0
2
 =  42

1 0
 

Function  i denti fi er for Message  21  con ten t  

Last  1 0  characters  of AtoN  name 

MMSI  of AtoN  30  MMSI  of AtoN   

Name  of AtoN  60  Last  1 0  characters  of 34  characters  for name of AtoN  

Spare  1 4  Spare  b i ts  needed  for 1 20-bi t  message  con tent  

AES  encrypti on  checksum  8  Requ i red  for AES  al gori thm  

Total  bi ts  1 28   
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Annex B  
(normative)  

 
Message 21  – AtoN  status  bi ts  

I n i ti a l  factory defau l t  setti ng  for the  AtoN  status  b i ts  of Message  21  sha l l  be  a l l  zeros.  These  8  
b i ts  may a lso  represent  the  AtoN  status  as  defined  by I ALA recommendation  A-1 26.   

I ALA A-1 26  defines  the  fi rst three  b i ts  as  a  page  ID .  The  page  I D  can  range  from  0  to  7,  
a l l owing  8  pages.  The  fi rst page  (Page ID  0  (000))  i s  defi ned  as  the  defau l t  “not used”  
cond i ti on  i n  Recommendation  I TU -R M . 1 371 .  Page  I Ds  1  to  3  are  being  used  reg ional l y and  
Page  IDs  4  to  6  are  not  defi ned  and  are  reserved  for fu ture  use.  Page  I D  7  i s  used  for the  
general  AtoN  status  as  shown  i n  F igure  B. 1 .  

Table  B. 1  conta ins  an  overview of a l l  I ALA A-1 26  defined  AtoN  status  pages.  

Table  B . 1  – AtoN  status  pages   

Page ID  Name  Use  

0  (000)  Defau l t  AtoN  status  b i ts  are  not  used  

1  (001 )  Reg i onal  page  Reserved  for fu tu re  use  

2  (01 0)  Reg i onal  page  Reserved  for fu tu re  use  

3  (01 1 )  Reg i onal  page  Reserved  for fu tu re  use  

4  (1 00)  I n ternational  page  Reserved  for fu tu re  use  

5  (1 01 )  I n ternational  page  Reserved  for fu tu re  use  

6  (1 1 0)  I n ternational  page  Reserved  for fu tu re  use  

7  (1 1 1 )  Genera l  AtoN  Status  RACON,  l i gh t  s tatus ,  &  hea l th  

 

 

Figure B. 1  – Use  of AtoN  status  bi ts  as  IALA A-1 26  Page  ID  7  

For further detai l s  on  the  use  of the  AtoN  status  pages  refer to  IALA documentation .  

  

IEC 

1  1  1  X  X  X  X  X  

Page ID = 1 1 1  (7)  0 = good  health  

1  =  alarm  

00 =  no RACON instal led  

01  =  RACON installed  but not monitored  

1 0 =  RACON operational  

1 1  =  RACON error 

RACON status:  

00 =  no l ight or no monitoring  

01  =  l ight ON  

1 0 =  l ight OFF  

1 1  =  l ight error 

Light status:  
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