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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uesti ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i c i pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC co l l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  S tandard i zat i on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  use  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cat i ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cati on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC  i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i 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  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  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 cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri gh ts .  

I n ternati onal  Standard  IEC 62287-1  has  been  prepared  by I EC  techn ical  
comm i ttee  80:  Mari t ime  navigation  and  rad iocommun icati on  equ ipment  and  systems.  

Th is  th i rd  ed i t i on  cancels  and  replaces  the  second  ed i t i on  publ ished  i n  201 0  and  
Amendment  1 :201 3.  Th is  ed i t i on  consti tu tes  a  techn ical  revis ion .  

Th is  ed i t i on  i ncludes  the  fo l lowing  s i gn i f i cant  techn ical  change  wi th  respect  to  the  previous  
ed i t ion :  i n  the  synchron isati on  method ,  add i t i on  of  a  d i rect  method  for synchron isation  from  an  
i n ternal  UTC source.  
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The  text  of  th is  document  i s  based  on  the  fo l l owing  documents :  

FDIS  Report  on  vot i ng  

80/837/FDIS  80/842/RVD  

 

Fu l l  i n formation  on  the  voti ng  for the  approval  of  th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

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

A l i s t  of  al l  parts  of  the  I EC  62287 series  publ i shed  under the  general  t i t l e  Maritime navigation 
and radiocommunication equipment and systems – Class B shipborne equipment of the 
automatic identification system (AIS) ,  can  be  found  on  the  I EC  webs i te.  

The  comm ittee  has  decided  that  the  con ten ts  of  th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  
the  speci f ic  document.  At  th is  date,  the  document  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

A bi l i ngual  vers ion  of  th is  publ icati on  may be  i ssued  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 wh ich  are  considered  to  be  usefu l  for the correct  
understand ing  of  i ts  contents.  Users  shou ld  therefore prin t  th is  document  using  a  
colour printer.  
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INTRODUCTION  

The I n ternational  E lectrotechn ical  Comm ission  ( IEC)  draws  attenti on  to  the  fact  that  i t  i s  
claimed  that  compl iance  wi th  th is  document may i nvo lve  the  use  of  a  paten t  concern ing  the  
communicati on  method  and  system  g iven  i n  7. 3 . 2.  

IEC takes  no  pos i t i on  concern ing  the  evidence,  val i d i ty and  scope  of  th is  paten t  r i gh t.  

The  ho lder of  th is  paten t  ri gh t  has  assured  the  I EC  that  he/she  i s  wi l l i ng  to  negotiate  l i cences  
under reasonable  and  non -d iscrim inatory terms  and  cond i t i ons  wi th  appl ican ts  th roughout  the  
world .  I n  th is  respect,  the  statement  of  the  ho lder of  th is  paten t  r ig h t  i s  reg is tered  wi th  I EC.  
I n formation  may be  obtained  from :  

 SRT Marine  systems  plc  

 Nei l  Pen iket  

 Ch ief  Operati ng  Officer  

 SRT Marine  Systems  plc,  W i reless  House,  F i rst  Avenue,  Westfie ld  I ndustrial   Estate,  
M idsomer Norton ,  Bath ,  UK.  BA3  4BS  

Atten tion  i s  drawn  to  the  poss ibi l i ty that  some of  the  e lements  of  th is  document  may be  the  
subj ect  of  patent  r i gh ts  other than  those  i den ti f ied  above.  I EC  shal l  not  be  held  responsible  for  
i den ti fying  any or  al l  such  paten t  r i gh ts .  

ISO (www. iso. org /patents)  and  I EC (h ttp: //paten ts . iec. ch )  main tain  on- l i ne  data bases  of  
paten ts  re levant  to  thei r  s tandards.  Users  are  encouraged  to  consu l t  the  data bases  for  the  
most  up  to  date  i n formation  concern ing  patents .  

 

http://www.iso.org/patents
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MARITIME NAVIGATION AND RADIOCOMMUNICATION  
EQUIPMENT AND SYSTEMS – CLASS B  SHIPBORNE EQUIPMENT  

OF THE AUTOMATIC IDENTIFICATION SYSTEM (AIS)  –  
 

Part  1 :  Carrier-sense time d ivision  mul tiple access  
(CSTDMA)  techniques 

 
 
 

1  Scope 

This  part  of  IEC  62287 speci f ies  the  m in imum  operati onal  and  performance  requ i rements,  
methods  of  test i ng  and  requ i red  test  resu l ts  for  C lass  B  sh ipborne  au tomatic  i denti f icati on  
system  (AIS)  equ ipment us i ng  carrier-sense  t ime  d i vis ion  mu l t i ple  access  (CSTDMA)  
techn iques.  Th is  document  takes  i n to  account  o ther associated  I EC  I n ternational  Standards  
and  exis ti ng  nati onal  s tandards,  as  appl icable.  

I t  i s  appl icable  for AIS  equ ipment used  on  craft  that  are  not  covered  by the  mandatory 
carriage  requ i remen t of  AIS  under SOLAS Chapter V.  

An  AIS  stat ion  i n tended  to  operate  in  receive-on l y mode  i s  not  considered  a C lass  B  
sh ipborne  mobi le  AIS  s tation .  

2 Normative references  

The fo l l owing  documents  are  referred  to  i n  the  text  i n  such  a  way that  some or al l  of  the i r  
con ten t  consti tu tes  requ i rements  of  th is  document.  For dated  references,  on l y the  ed i t i on  
ci ted  appl i es.  For undated  references,  the  l atest  ed i t i on  of  the  referenced  document  ( i ncl ud ing  
any amendments)  appl i es.  

IEC 60945:2002,  Maritime navigation and radiocommunication equipment and systems – 
General requirements – Methods of testing and required test results 

IEC 61 1 08  (al l  parts) ,  Maritime navigation and radiocommunication equipment and systems – 
Global navigation satellite systems (GNSS) 

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

IEC  61 993-2,  Maritime navigation and radiocommunication equipment and systems – 
Automatic identification systems (AIS) – Part 2: Class A shipborne equipment of the automatic 
identification system (AIS) – Operational and performance requirements,  methods of test and 
required test results 

IEC 62320-1 ,  Maritime navigation and radiocommunication equipment and systems – 
Automatic identification systems (AIS) – Part 1 : AIS Base Stations – Minimum operational and 
performance requirements,  methods of testing and required test results 

ITU-R Recommendation  M . 493,  Digital selective-calling system for use in the maritime mobile 
service 

ITU-R Recommendation  M . 825-3: 1 998,  Characteristics of a transponder system using digital 
selective calling techniques for use with vessel traffic services and ship-to-ship identification 
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ITU-R Recommendation  M . 1 084-5:201 2,  Interim solutions for improved efficiency in the use of 
the band 156-174 MHz by stations in the maritime mobile service 

ITU-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 

ITU ,  Radio Regulations:2012 (avai lable  at  h ttp: //www. i tu . i n t/publ /R-REG-RR/en)  

3 Terms,  defin i tions and  abbreviated  terms 

3.1  Terms and  defin i t ions  

No  terms  and  defi n i t i ons  are  l i s ted  i n  th is  document.  

ISO and  I EC  main tain  term ino log ical  databases  for  use  i n  s tandard ization  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia.org /  

•  I SO On l ine  browsing  platform :  avai lable  at  h ttp: //www. iso.org /obp  

3.2  Abbreviated  terms  

AIS  au tomatic  i denti f icati on  system  

BER  bi t  error  rate  

BT bandwidth  t ime  product  

COG  course  over  g round  

CP  cand idate  peri od  

CRC  cycl ic  redundancy check 

CS  carrier-sense  

CSTDMA carrier-sense  time  d i vis ion  mu l t iple  access  

DGNSS d i fferential  g lobal  navigati on  satel l i te  system  

DLS  data l i nk service  

DSC  d ig i tal  se lecti ve  cal l i ng  

EPFS  e lectron ic  pos i t i on  f i x i ng  system  

EUT equ ipment  under  test  

FCS  frame check sequence  

FM  frequency modu lati on  

GMSK Gaussian  m in imum  sh i ft  keying  

GNSS g lobal  navigation  satel l i te  system  

HDLC  h igh  l evel  data l i nk con tro l  

IMO  I n ternati onal  Mari t ime  Organ ization  

LME  l ink managemen t en t i ty  

MAC medium  access  con tro l  

MMSI  mari t ime  mobi l e  service  i den ti ty 

NM  nau tical  m i le  ( 1  NM  =  1  852  m )  

NRZI  non  retu rn  to  zero  i nverted  

NTT nom inal  transm ission  t ime  

OSI   open  system  i n terconnecti on  model  

Pss  s teady s tate  RF ou tpu t  power  

http://www.iso.org/obp
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PER  packet  error rate  

PI  presentati on  i n terface  

PRS  pseudo  random  sequence  

RAIM  receiver  au tonomous  i n tegri ty mon i toring  

RF  rad io  frequency 

RI  report ing  i n terval  

Rx  receive  

SINAD  si gnal  i n terference  no ise  and  d istort ion  ratio  

SOG  speed  over g round  

SOLAS I n ternati onal  Convention  for the  Safety Of  Li fe  At  Sea 

TDMA time  d i vis i on  mu l t iple  access  

TI  transm ission  i n terval  

Tx transm i t  

UTC un iversal  t ime  co-ord inated  

VDL VHF data l i nk 

VHF very h igh  frequency 

VTS vessel  traffi c  services  

4 General  requirements  

4.1  General  

4. 1 . 1  Capabi l i ti es  of  the  Class B  "CS"  AIS  

The Class  B  "CS"  AIS  shal l  improve  the  safety of  navigation  by ass is ti ng  i n  the  eff icient  
navigati on  of  sh ips  and  smal l  craft,  protection  of  the  envi ronment,  and  operation  of  vessel  
traff ic  services  (VTS) .  Smal l  craft  are  vessels  wh ich  are  not  requ i red  to  compl y wi th  the  
mandatory carriage  requ i rements  of  SOLAS Chapter V,  Regu lat ion  1 9.  

The  Class  B  "CS"  AIS  shal l  be  capable  of  provid ing  i n formation  from  smal l  craft,  
au tomatical l y,  con ti nuous l y and  wi th  the  requ i red  accuracy and  update  rate:  

•  i n  a  sh ip- to-sh ip  mode  for co l l i s ion  avoidance,  

•  as  a  means  for l i ttoral  States  to  obtain  i n formation  abou t  the  craft ,  and  

•  as  a  VTS  tool ,  i . e.  sh ip-to-shore  ( traffi c  management) .  

The  C lass  B  "CS"  AIS  s tat ion  shal l  be  i n ter-operable  and  compatible  wi th  Class  A or  o ther  
Class  B  sh ipborne  mobi l e  AIS  s tations  or any other AIS  s tat ion  operating  on  the  AIS  VHF data 
l i nk.  I n  part icu lar,  C lass  B  "CS"  AIS  stat i ons  shal l  rece ive  o ther  stat ions,  shal l  be  received  by 
other s tations  and  shal l  not  degrade  the  i n tegri ty o f  the  AIS  VHF data l i nk.  

The  C lass  B  "CS"  AIS  shal l  on l y transm i t  i f  i t  has  veri f ied  that  the  t ime  peri od  i n tended  for  
transm ission  does  not  i n terfere  wi th  transm iss ions  made by AIS  equ ipment  defi ned  i n  
ITU-R  M . 1 371 -5:201 4,  Annex 1 ,  C lause  2  (exclud ing  Class  B  "CS") .  Transm iss ions  of  the  
Class  B  "CS"  AIS  shal l  not  exceed  one  nom inal  t ime  peri od  (except  when  respond ing  to  a 
base  stati on  wi th  Message  1 9) .  

4.1 .2  Qual i ty assurance 

(see  1 0. 1 . 1 )  

Manufacturers  shal l  have  a qual i ty con trol  system  aud i ted  by a competent  au thori ty to  ensure  
con tinuous  compl iance  wi th  the  requ i rements  of  th is  documen t.  Al ternati vel y,  the  
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manufacturer may use  f i nal  product  veri f i cati on  procedures  where  a competent  au thori ty 
veri f i es  compl iance  wi th  the  requ i rements  of  th is  document  before  the  product  i s  pu t  to  the  
market.  

NOTE  I SO 9000  (al l  parts) ,  as  appl i cable,  meets  the  requ i rements  of  a  qual i ty  con tro l  system .  

4.1 .3  Safety of  operation  

(see  1 0. 1 . 2 )  

I t  shal l  not  be  poss ible  for the  operator to  augment,  amend  or  erase  any program  software  i n  
the  equ ipment  requ i red  for operati on  i n  accordance  wi th  the  equ ipmen t standard .  Data used  
duri ng  operati on  and  stored  i n  the  system  shal l  be  protected  i n  such  a  way that  necessary 
modi f icati ons  and  amendments  by the  user  cannot  affect  i ts  i n tegri ty and  correctness.  

4.1 .4  Addi tional  features  

(see  1 0. 1 . 3 )  

Where  equ ipment provides  a faci l i ty that  i s  add i t i onal  to  the  m in imum  requ i rements  of  th is  
document,  the  operation  and ,  as  far as  i s  reasonably practicable,  the  mal functi on  of  such  an  
add i t i onal  faci l i ty shal l  not  degrade  the  performance  of  the  equ ipment .  

4.1 .5  Modes of  operation  

4. 1 .5. 1  General  

The system  shal l  be  capable  of  operating  i n  a  number of  modes  as  described  below subj ect  to  
the  transm ission  of  messages  by a competen t  au thori ty.  I t  shal l  not  retransm i t  received  
messages.  

4.1 .5.2  Au tonomous  and  continuous mode 

(see  1 0. 2. 1 )  

An  "au tonomous  and  con ti nuous"  mode  for  operati on  i n  al l  areas  transm i tt i ng  Message  1 8  for 
schedu led  pos i t i on  reporti ng  and  Message  24  for  s tat ic  data.  

The  C lass  B  "CS"  AIS  shal l  be  able  to  receive  and  process  messages  at  any t ime  except  
during  t ime  periods  of  transm ission .  

4.1 .5.3  Assigned  mode 

(see  1 0. 2. 2 )  

An  "ass igned"  mode  for operati on  i n  an  area subj ect  to  a  competen t  au thori ty respons ible  for  
traffi c  mon i toring  so  that  the  report ing  i n terval ,  s i l en t  mode  and/or transceiver behaviour  may 
be  set  remotel y by that  au thori ty us ing  g roup ass ignment by Message  23.  

4.1 .5.4  In terrogation  mode 

(see  1 0. 2. 3 )  

A "pol l i ng "  or  "con tro l l ed "  mode  where  the  C lass  B  "CS"  AIS  responds  to  i n terrogations  by 
Messages  1 8  and  24  from  a Class  A AIS,  a  SAR ai rcraft  or  a  base  s tat i on .  A base  s tat ion  
i n terrogati on  for  Message  1 9  speci fyi ng  transm ission  offset  shal l  also  be  answered.  An  
i n terrogati on  overrides  a  s i len t  period  defi ned  by Message  23  (see  7. 3 . 4. 4. 4) .  

NOTE  S ince  Message  1 9  i s  a  message  occupyi ng  two  t ime  peri ods ,  the  reservati on  of  the  respecti ve  t ime  peri ods  
i s  made  by Message  20  pri or  to  i n terrogati on .  

A Class  B  "CS"  AIS  shal l  not  i n terrogate  other s tat ions .  
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4.2  Manuals  

The manuals  shal l  i ncl ude:  

•  the  type  of  external  connectors  i f  appl icable,  

•  the  requ i red  i n formation  for correct  s i t i ng  of  the  an tennas ,  and  

•  the  requ i red  i n formation  for compass  safe  d is tance.  

4.3  Marking  and  i denti fication  

Each  un i t  of  the  equ ipment  shal l  be  marked  external l y wi th  the  fo l l owing  i n formation  wh ich ,  
where  practicable,  shal l  be  c learl y vis i ble  when  the  equ ipment  i s  i nstal led  i n  i ts  recommended  
pos i t ion :  

•  i denti f ication  of  the  manu facturer;  

•  equ ipment  type  number or  model  i denti f icati on ;  

•  serial  number  of  the  un i t ;  

•  power suppl y requ i rements;  

•  compass  safe  d is tance.  

Al ternati ve l y,  the  marking  may be  presen ted  on  a d isplay at  equ ipment  start-up.  

The  vers ion  of  software  shal l  be  e i ther marked  or  d i splayed  on  command  on  the  equ ipmen t.  

When  the  marking  and  the  t i t l e  and  vers ion  of  the  software  are  presen ted  on l y on  the  d isplay,  
such  i n formation  shal l  also  be  i ncl uded  i n  the  equ ipment  manual .  

5 Envi ronmental ,  power supply,  interference and  safety requi rements  

(see  C lause  9)  

I n  add i t i on  to  the  speci f i c  requ i rements  of  th is  document,  the  C lass  B  "CS"  AIS  shal l  fu l f i l  the  
fo l l owing  general  requ i rements  as  detai led  i n  I EC  60945:  

•  i n ter-un i t  connection  ( i n terfaces  other than  I EC  61 1 62-1  are  al l owed;  see  6. 7. 3) ;  

•  power suppl y;  

•  extreme power suppl y;  

•  excess ive  cond i t ions;  

•  power suppl y short- term  variation  and  power suppl y fai l u re  ( the  Class  B  "CS"  AIS  shal l  not  
en ter an  undefined  or  u nstable  state  in  case  of  u ndervo l tage) ;  

•  du rabi l i ty and  resis tance  to  envi ronmental  cond i t i ons;  

•  i n terference;  

•  e lectromagnetic  compatibi l i ty;  

•  compass  safe  d is tance;  

•  safety precauti ons;  

•  protecti on  against  accidental  access  to  dangerous  vo l tages;  

•  e lectromagnetic  rad iofrequency rad iation ;  

•  X-rad iati on .  

The  manu factu rer  shal l  declare  the  category of  the  equ ipment  as  fo l l ows:  

a)  portable;  
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b)  protected  from  the  weather;  

c)  exposed  to  the  weather;  

d )  submerged  or  i n  con ti nuous  con tact  wi th  sea water.  

6 Performance requirements  

6.1  Composi tion  

The B  "CS"  AIS  shal l  comprise  the  fo l lowing .  

•  A communicati on  processor,  capable  of  operati ng  i n  a  part  of  the  VHF mari t ime  mobi le  
service  band,  i n  support  of  short  range  (VHF)  appl ications .  

•  A l east  one  transm i tter and  th ree  receiving  processes  for TDMA and  one  for DSC on  
channel  70.  The  DSC process  may use  the  receiving  resources  on  a t ime-share  bas is  as  
described  i n  7. 2 . 2 . 7.  Outs i de  the  DSC  receiving  periods,  the  two  TDMA receiving  

processes  shal l  work i ndependentl y and  s imu l taneousl y on  AIS  channel  A and  channel  B 1 .  

•  A means  for au tomatic  channel  swi tch ing  i n  the  mari t ime  mobi le  band  (by Message  22  and  
DSC) .  Manual  channel  swi tch ing  shal l  not  be  provided .  

•  An  i n ternal  GNSS pos i t i on  sensor,  wh ich  provides  a resolu t ion  of  one  ten  thousandth  of  a 
m inu te  of  arc  and  uses  the  WGS-84  datum  (see  6. 3) .  The  in ternal  GNSS pos i t ion  sensor  
may provide  an  optional  i n ternal  UTC synchron isati on  source  (see  7. 3 .2 . 2. 1 ) .  

6.2  Operating  frequency channels  

(see  1 0. 4)  

The C lass  B  "CS"  AIS  shal l  operate  on  the  frequency channels  wi th  25  kHz bandwid th  at  l east  
i n  the  range  from  1 61 , 500  MHz to  1 62, 025  MHz of  the  I TU  Rad io  Regu lat ions:201 2,  Append ix  
1 8 ,  and  i n  accordance  wi th  Recommendation  I TU-R  M. 1 084-5:201 2,  Annex 4.  The  DSC 
receivi ng  process  shal l  be  tuned  to  channel  70.  

The  Class  B  "CS"  AIS  shal l  au tomatical l y revert  to  receive-on l y mode  on  the  channels  AIS  1  
and  AIS  2  when  commanded  to  change  to  frequency channels  ou ts ide  i ts  operating  range  
and/or  bandwidth .  

6.3  GNSS receiver for posi t ion  report ing  

(see  1 0. 5,  1 0 . 6. 1 . 3 )  

The Class  B  "CS"  AIS  shal l  have  an  in ternal  GNSS receiver as  a source  for pos i t i on ,  COG  
and  SOG.  

The  i n ternal  GNSS receiver shal l  meet  the  fo l lowi ng  requ i rements  of  a  receiver as  speci f ied  i n  
IEC  61 1 08  (al l  parts) :  

•  pos i t ion  accuracy;  static  and  dynam ic  (5  s) ;  

•  COG/SOG  accuracy;  

•  pos i t ion  update  (5  s) ;  

•  i n terference  susceptib i l i ty;  

•  s tatus  ind ications  (RAIM  optional ) .  

The  i n ternal  GNSS receiver may be  capable  of  be ing  d i fferen tial l y corrected ,  for  example  by 
evaluation  of  Message  1 7.  

___________ 

1  I n  some reg ions,  the  competen t  au thori ty  may not  requ i re  DSC funct i onal i ty.  
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An  inpu t  port  for  an  external  GNSS receiver may be  provided.  The  data of  an  external  GNSS  
receiver  shal l  on l y be  used  i f :  

•  datum  in formation  i s  received  wh ich  ind icates  that  the  WGS-84 datum  i s  i n  use,  

•  RAIM  i n formation  i s  received  wh ich  i nd icates  an  expected  error of  less  than  1 0  m  i n  Lat  or  
Lon ,  

•  i n ternal  pos i ti on  i s  avai lable  and  the  external  pos i t ion  i s  wi th in  26  m  of  the  i n ternal  
pos i t ion ,  and  

•  the  i npu t  format  compl ies  wi th  I EC  61 1 62-1  i ncl ud ing  mode  i nd icator  and  checksum .  

6.4  Identi ficat ion  

For the  purpose  of  sh ip  and  message  i denti f i cati on ,  the  appropriate  mari t ime  mobi l e  service  
i denti ty (MMSI )  number  shal l  be  used.  The  un i t  shal l  on l y transm i t  i f  an  MMSI  has  been  
programmed  (see  6. 5 . 1 . 2) .  

The  un i t  shal l  be  suppl i ed  wi th  a  defau l t  MMSI  of  "000000000"  that  i s  not  a  val i d  MMSI .  

The  un i t  shal l  check that  the  programm ing  MMSI  i s  between  200000000  and  799999999,  
otherwise  the  un i t  shal l  reject  the  programm ing  and  not  be  capable  of  transm i tti ng .  

6.5  AIS information  

6.5. 1  In formation  content  

(see  1 0. 6. 1 )  

6.5. 1 . 1  General  

The i n formation  provided  by the  Class  B  "CS"  AIS  shal l  i nclude  the  in formation  g i ven  i n  6. 5. 1 .  

6.5. 1 .2  Static  

The l i st  of  s tat ic  i n formation  i ncludes  the  fo l l owing :  

•  i denti f i cation  (MMSI ) ;  

•  name of  sh ip;  

•  type  of  sh ip;  

•  vendor ID  (optional ) ;  

•  cal l  s ign ;  

•  d imens ions  of  sh ip  and  reference  for posi t ion .  

The  defau l t  value  for  type  of  sh ip  shal l  be  37  (pleasure  craft) .  Defau l ts  for other static  data  
shal l  be  chosen  such  that  i t  i s  obvious  that  the  equ ipment  has  been  properl y i n i ti al i sed ,  i n  
part icu lar,  the  defau l t  MMSI  shal l  be  set  to  000000000  and  the  equ ipmen t shal l  be  des igned  
such  that  transm issions  are  i nh ibi ted  wi th  th is  defau l t  sett ing  (see  6 . 7. 2) .  

6.5. 1 .3  Dynamic  

The l i st  of  dynam ic  i n formation  i ncl udes  the  fo l lowing :  

•  sh ip's  pos i t ion  wi th  accuracy i nd icati on  and  i n tegri ty status ;  

•  t ime  i n  UTC;  

NOTE  Date  to  be  establ i shed  by recei vi ng  equ ipment.  

•  course  over  g round  (COG) ;  

•  speed  over g round  (SOG) ;  
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•  true  head ing  (optional ) .  

6.5. 1 .4  Configuration  information  

The fo l l owing  i n formation  about  conf igurati on  and  opti ons  acti ve  i n  the  speci f ic  un i t  shal l  be  
provided :  

•  AIS  Class  B  "CS"  un i t;  

•  avai labi l i ty of  m in imum  keyboard/d isplay faci l i ty;  

•  avai labi l i ty of  DSC channel  70  receiver;  

•  abi l i ty to  operate  i n  the  whole  mari ne  band  or the  upper 525  kHz part  of  the  band  
(see  6. 2) ;  

•  abi l i ty to  process  channel  management  Message  22.  

6.5. 1 .5  Short  safety-related  messages  

Short  safety-re lated  messages  as  described  i n  I TU-R  M. 1 371  (Message  1 4)  shal l  not  be  
transm i tted .  

NOTE  IMO COMSAR. 1 /Ci rc. 46:2009-02  advi ses  that  pre-con fi gu red  safety-re lated  messages  shou ld  not  be  
i ncorporated  i n  AIS  equ ipment.  

6.5.2  In formation  reporting  i n tervals  

(see  1 0. 6. 2 )  

The Class  B  "CS"  AIS  shal l  transm i t  pos i t i on  reports  (Message  1 8)  i n  report i ng  in tervals  of  

•  30  s  i f  SOG  >  2  kn ,  and  

•  3  m in  i f  SOG  ≤  2  kn ,  

provided  that  transm ission  t ime  periods  are  avai lable.  A command  received  by Message  23  
shal l  overri de  the  report i ng  i n terval .  A report i ng  i n terval  of  l ess  than  5  s  i s  not  requ i red.  

Static  data submessages  24A and  24B shal l  be  transm i tted  every 6  m in  i n  add i t ion  to  and  
i ndependent  of  the  pos i t i on  report  (see  7 . 4. 2) .  Message  24B shal l  be  transm i tted  wi th i n  1  m in  
fo l l owing  Message  24A.  

6.5.3  Permissible  in i t i al i sation  period  

(see  1 0. 7)  

The AIS  shal l  s tart  transm i tti ng  posi t i on  reports  wi th i n  the  fo l l owing  ranges:  

•  co ld  start:  30  m in ;  

•  warm  start  ( i f  off  for  l ess  than  1  h ) :  5  m in ;  

•  short  s i gnal  l oss  (GNSS s i gnal  l ost  for  l ess  than  5  m in ) :  resume wi th in  a t ime  of  twice  
the  reporti ng  in terval .  

6.6  Alarms and  ind ications,  fal l -back arrangements  

6.6. 1  In teg ri ty and  protection  

(see  1 0. 8. 1 )  

The Class  B  "CS"  AIS  shal l  be  equ ipped  wi th  bu i l t- i n  i n tegri ty tests  (BI IT) .  The  BI IT  shal l  run  
con tinuous l y or  at  appropriate  i n tervals  s imu l taneous l y wi th  the  standard  functi ons  of  the  
equ ipment.  
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I f  any fai lu re  or  mal function  i s  detected  that  wi l l  s i gn i f icantl y reduce  i n tegri ty or  s top operati on  
of  the  C lass  B  "CS"  AIS,  a  visual  i nd ication  shal l  be  g i ven  ( for  example  a  LED,  see  6 . 7. 1 ) .  
Th is  i ncludes  the  detecti on  of  background  no ise  above  –77  dBm  (see  7. 3. 2 . 4) .  

The  Class  B  "CS"  AIS  i nstal lat ion ,  when  operati ng ,  shal l  not  be  damaged  by the  effects  of  
open-ci rcu i ted  or  short-ci rcu i ted  an tenna term inals .  

6.6.2  Transmitter  shutdown  procedure  

(see  1 0. 8. 3 )  

An  au tomatic  transm i tter shu tdown  shal l  be  provided  i n  the  case  where  a t ransm i tter does  not  
d iscontinue  i ts  transm iss ion  wi th in  1  s  of  the  end  of  i ts  nom inal  transm ission .  Th is  procedure  
shal l  be  i ndependen t  of  the  operati ng  software.  

6.6.3  Posi t ion  sensor fal lback condi t ions  

(see  1 0. 6. 1 . 3 ,  1 0 . 8. 4)  

Priori t ies  and  affected  pos i t i on  report  data (refer to  I TU -R  M. 1 371 -5:201 4,  Annex 8,  3 . 1 6)  
shal l  be  as  i nd icated  in  Table  1 .  

Table  1  – Posi tion  sensor fal lback cond i tions  

P
ri

o
ri

ty
 

Posi tion  sensor status  

Affected  data  i n  Message 1 8   

P
o

s
it

io
n

 
a
c

c
u

ra
c

y
 f

la
g

 

T
im

e
 s

ta
m

p
 

R
A

IM
-f

la
g

 
Posi tion  

Lati tude/Long i tude  

1 .  External  DGNSS i n  use  (corrected)a  1 d  UTC-s  1 /0d  Lat/Lon  (external )  

2 .  I n ternal  DGNSS  i n  use  (corrected ;  Message  1 7)  1 d  UTC-s  1 /0d  Lat/Lon  ( i n ternal )  

3 .  I n ternal  DGNSS  i n  use  (corrected ;  e . g .  beacon ) c  1 d  UTC-s  1 /0d  Lat/Lon  ( i n ternal )  

4.  External  GNSS  i n  use  (uncorrected) a  0d  UTC-s  1 /0d  Lat/Lon  (external )  

5 .  I n ternal  GNSS  i n  use  (uncorrected) b  0d  UTC-s  1 /0d  Lat/Lon  ( i n ternal )  

6 .  No  sensor pos i t i on  
i n  use   

Manual  pos i t i on  i npu t  N /A 61  N /A Do  not  transm i t  

Dead  reckon ing  pos i t i on  62  Do  not  transm i t  

No  pos i t i on  63  Do  not  transm i t  

a  Appl i cable  on l y  i f  an  i npu t  f rom  an  external  GNSS  recei ver i s  provi ded  (see  6. 3) ,  wh i ch  may on l y  be  used  i f  
the  cond i t i ons  speci f i ed  i n  6 . 3  are  fu l f i l l ed .  

b  Appl i cable  i n  al l  con fi gu rati ons  (m in imum  requ i rement) .  

c  Appl i cable  on l y i f  (opt i onal l y)  an  i n ternal  beacon  recei ver i s  provi ded.  

d  I f  RAIM  avai l abl e  " 1 " ;  i f  not,  defau l t  "0" .  

 

I f  RAIM  i s  avai lable  ( i nd icated  by a  GBS sen tence  or equ ivalent  i n formation) ,  the  pos i t i on  
accuracy f lag  shal l  be  evaluated  us ing  Table  2.  
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Table  2  – Use  of  accuracy (PA)  f lag  

  PA fl ag  RAIM  fl ag  

Uncorrected  No  RAIM,  GBS  not  provided  0  0  

GBS  provided,  expected  error <  5  m  1  1  

GBS  provided,  expected  error >  5  m  0  1  

Corrected  No  RAIM,  GBS  not  provided  0  0  

GBS  provided,  expected  error <  1 5  m  1  1  

GBS  provided,  expected  error >  1 5  m  0  1  

 

I f  the  GNSS sensor  i s  i noperati ve,  the  un i t  shal l  not  transm i t  schedu led  Messages  1 8  and  24  
un less  i n terrogated  by a  base  stati on .  

NOTE  I n  th i s  case,  the  synch ron i sati on  process  wi l l  n ot  take  i n to  accoun t  d i s tance  delays.  

The C lass  B  "CS"  AIS  shal l  au tomatical l y se lect  the  pos i t i on  source  wi th  the  h i ghest  pri ori ty 
avai lable.  I f  data  avai labi l i ty changes,  the  C lass  B  "CS"  AIS  shal l  main tai n  the  pos i t ion  source  
for the  next  schedu led  pos i t i on  report  and  au tomatical l y swi tch  to  the  pos i ti on  sou rce  wi th  the  
h ighest  priori ty avai lable  afterwards.  Duri ng  th is  period,  the  l atest  val id  posi t i on  shal l  be  used  
for reporti ng .  

6.6.4  SOG/COG  sensor fal lback cond i tions  

(see  1 0. 8. 5 )  

SOG/COG  i n formation  shal l  be  of  the  same source  as  pos i t i on  and  fol l ow the  same fal l back 
ru les.  Th is  i s  to  avoid  transm ission  of  i n formation  referenced  to  d i fferent  po i n ts  on  the  sh ip.  

6.7  User in terface  

6.7. 1  Ind icators and  d isplay 

(see  1 0. 9. 1 )  

The Class  B  "CS"  AIS  shal l  be  provided  wi th  the  fo l l owing  i nd icators.  

Power:  power on  and  fu l l y operable  ( transm i tt i ng  and  receivi ng  properl y) .  

Tx  t imeou t:  i f  the  un i t  has  not  transm i tted  a  pos i ti on  report  during  the  last  two  reporti ng  
i n tervals  (nom inal  reporti ng  i n terval  cannot  be  main tained  for operati onal  
reasons,  for  example  Message  23  qu iet  period,  h i gh  VDL l oad) .  

Error:  detecti on  of  an  error as  a  resu l t  of  the  BI IT  (see  6. 6. 1 ) .  

I f  a  d i splay for  received  messages  i s  provided,  i t  shal l :  

•  d i splay received  Messages  1 2  and  1 4  and  the  pos i t i on  report  from  AIS-SART i n  act i ve  
mode,  and  

•  no t  d isplay messages  addressed  to  other s tations.  

6.7.2  Static  data  input  

(see  1 0. 9. 3 )  

Means  shal l  be  provided  to  i npu t  and  veri fy the  static  data prior to  use.  I t  shal l  not  be  poss ible  
for the  user to  al ter  the  MMSI  once  programmed.  

6.7.3  External  in terfaces  

(see  1 0. 9. 4)  
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To  enable  a  user to  access,  se lect  and  d isplay the  i n formation  on  a  separate  system ,  the  
Class  B  "CS"  AIS  may be  provided  wi th  an  i n terface.  I f  implemented,  the  formats  and  protocol  
for  th is  data stream  shou ld  be  as  defi ned  by I EC  61 1 62-1 .  I f  provided ,  th is  i n terface  shal l  not 
ou tpu t  i n formation  addressed  to  other stati ons.  Add i ti onal  i n terfaces  may be  implemented  
such  as  IEC  61 1 62-450.  

The  C lass  B  "CS"  AIS  may be  provided  wi th  an  i n terface  to  i npu t  sensor  data.  I f  provided,  an  
i npu t  i n terface  for  pos i t i on  sensor  data shal l  be  compl ian t  wi th  I EC  61 1 62-1 .  

6.8  Protection  from  inval id  control  commands 

The C lass  B  "CS"  AIS  shal l  not  accept  contro l  commands  sen t  from  stat ions  wi th  i nval i d  base  
station  MMSI .  Before  accepting  and  process ing  the  Messages  1 7,  20,  22  and  23,  the  un i t  

shal l  check the  MMSI  of  the  sender s tat ion .  When  the  MMSI  i s  "00xyyyyyy"  where  ×  i s  
between  2  and  7 ,  the  un i t  shal l  accept  and  process  the  received  command,  otherwise  the  un i t  
shal l  i g nore  i t  (see  8 .4.3 ) .  

7 Technical  requirements 

7.1  General  

Clause  7  covers  l ayers  1  to  4  (phys ical  l ayer,  l i nk layer,  network layer,  transport  l ayer)  of  the  
open  system  i n terconnecti on  (OSI )  model .  

Fi gu re  1  i l l ustrates  the  l ayer model  of  a  C lass  B  "CS"  AIS  s tation  (physical  l ayer  to  transport  
l ayer)  and  the  layers  of  the  appl ications  (sess ion  l ayer  to  sppl ication  l ayer) .  
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Figure 1  – OSI  l ayer model  

7.2  Physical  l ayer  

(see  C lause  1 1 )  

7.2. 1  General  

The phys ical  l ayer i s  respons ible  for the  transfer of  a  b i t-stream  from  an  ori g i nator to  the  data 
l i nk.  

7.2.2  Transceiver characteristics  

7.2.2.1  General  

General  transceiver characterist ics  shal l  be  as  speci fi ed  i n  Table  3 .  

IEC  

Appl ication  

layer  

Presentation  
layer  

Session  l ayer  

Transport  l ayer  

Network l ayer  

CHANNEL 1  

Link l ayer  DLS  

Link l ayer  LME  

Link l ayer  MAC  

Link l ayer LME  

Link l ayer DLS  

Link l ayer  MAC  

Physical  l ayer  Physical  l ayer  

RX 2  TX 1 /2  RX 1  

CHANNEL 2  
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Table  3  – Transceiver characteristi cs  

Symbol  Parameter name  Value  Tolerance  

PH.RFR  Reg i onal  frequencies  ( range  of  frequenci es  wi th i n  RR  
Append i x  1 8 ) a  (MHz)  

Fu l l  range  1 56, 025  to  1 62, 025  i s  al so  al l owed .  Th i s  
capabi l i ty  wi l l  be  refl ected  i n  Message  1 8.  

1 61 , 500  

to  

1 62, 025  

-  

PH .CHS  Channel  spacing  (encoded  accord i ng  to  RR  Append i x  1 8  
wi th  footnotes )a  (kHz)   

25  -  

PH .CHB  Channel  bandwid th  (kHz)  Wide  25   

PH .AIS1  AIS  1  (defau l t  channel  1 )  (2087)a  (MHz)  1 61 , 975  ±3  ×  1 0–6  

PH .AIS2  AIS  2  (defau l t  channel  2 )  (2088)a  (MHz)  1 62, 025  ±3  ×  1 0–6  

PH .BR Bi t  rate  (bi t/s )  9  600  ±50  ×  1 0–6  

PH . TS  Trai n i ng  sequence  (bi ts)  24  -  

PH .TXTB  GMSK transm i tter  BT-product   0 , 4   

PH .RXBT GMSK receiver BT-product  0 , 5   

PH .MI  GMSK modu lati on  i n dex  0 , 5   

a  See  I TU-R  M . 1 084-5:201 2,  Annex 4.  

 

7.2.2.2  Dual  channel  operation  

The AIS  shal l  be  capable  of  operating  on  two  paral le l  channels  i n  accordance  wi th  7 . 4. 2.  Two  
separate  TDMA receive  channels  or  processes  shal l  be  used  to  s imu l taneousl y receive  
i n formation  on  two  i ndependen t  frequency channels.  One  TDMA transm i tter shal l  be  used  to  
al ternate  TDMA transm issions  on  two  independen t  frequency channels.  

Data transm iss ions  shal l  defau l t  to  AIS  1  and  AIS  2  un less  o therwise  speci fi ed  by a 
competent  au thori ty,  as  described  i n  7. 4. 2  and  Annex  C.  

7.2.2.3  Bandwidth  

The Class  B  "CS"  AIS  shal l  operate  on  25  kHz channels  accord ing  to  I TU-R  M. 1 084-5  and  
Rad io  Regu lati ons:201 2,  Append ix  1 8.  

7.2.2.4  Modulation  scheme 

The modu lati on  scheme is  bandwid th  adapted  frequency modu lated  Gauss ian  f i l tered  
m in imum  sh i ft  keying  (GMSK/FM) .  The  NRZI  encoded  data shal l  be  GMSK coded  before  
frequency modu lat i ng  the  transm i tter.  

7.2.2.5  Train ing  sequence  

Data transm iss ion  shal l  beg in  wi th  a 24-bi t  demodu lator train ing  sequence  (preamble)  
cons is t ing  of  one  segment synchron isati on .  Th is  segment shal l  cons ist  of  al ternati ng  zeros  
and  ones  (01 01 . . . . ) .  Th is  sequence  shal l  always  s tart  wi th  a  0 .  

7.2.2.6  Data encoding  

The NRZI  waveform  i s  u sed  for data encoding .  The  waveform  is  speci f i ed  as  g i ving  a change  
i n  the  l evel  when  a zero  (0)  i s  encountered  i n  the  b i t  stream .  

Forward  error  correcti on ,  i n terleaving  or b i t  scrambl i ng  i s  not  used.  
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7.2.2.7  DSC operation  

The Class  B  "CS"  AIS  shal l  be  capable  of  receivi ng  DSC channel  management  commands.  
I t  shal l  e i ther have  a ded icated  receive  process,  or  i t  shal l  be  capable  of  retun ing  i ts  TDMA 
receivers  to  channel  70  on  a t ime  sharing  bas is,  wi th  each  TDMA receiver taking  al ternate  
tu rns  to  mon i tor  channel  70  ( for  detai l s  see  Annex  C) 2.  

7.2.3  Transmitter  requ i rements  

Transm i tter  parameters  shal l  be  as  g i ven  in  Table  4.  

Table  4  – Transmitter  parameters  

Transmi tter  parameters  Requ i red  resu l ts  Condition 

Frequency error  ±500  Hz  normal  ±1  000  Hz  extreme   

Carri er  power (P
ss
)  33  dBm  ±1 , 5  dB  normal  ±3  dB  extreme  Conducted  

Modu l ati on  spectrum  –25  dBW 

–60  dBW 

∆f
c
 <  ±1 0  kHz  

± 25  kHz  <  ∆f
c
<  ± 62, 5  kHz  

Modu l at i on  accuracy  <  3  400  Hz  normal  and  extreme  

2  400  Hz  ±  480  Hz  normal  and  extreme  

2  400  Hz  ±  240  Hz  normal  ±480  Hz  extreme  

 

1  740  Hz  ±  1 75  Hz  normal  ±350  Hz  extreme 

2  400  Hz  ±  240  Hz  normal  ±480  Hz  extreme  

B i t  0 ,  1  

B i t  2 ,  3  

B i t  4  . . .  31  

B i t  32  … 1 99:  

For a  b i t  pattern  of  01 01  

For a  b i t  pattern  of  00001 1 1 1  

Power versus  t ime  
characteri st i cs  

Transm iss ion  del ay:  2  083  µs  

Ramp up  t ime:  ≤  3 1 3  µs  

Ramp down  t ime:  ≤  31 3  µs  

Transm iss ion  du rati on :  ≤  23  333  µs  

 

 

Nom inal  1  t ime  peri od  
transm iss ion  

Spuri ous  em iss ions  –36  dBm  

–30  dBm  

9  kHz  . . .  1  GHz  

1  GHz  . . .  4  GHz  

 

7.2.4  Receiver requ i rements  

Receiver parameters  shal l  be  as  g i ven  i n  Table  5.  

___________ 

2  I n  some reg ions,  the  competen t  au thori ty  may not  requ i re  DSC funct i onal i ty.  
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Table  5  – Receiver parameters  

Receiver parameters  
Requ i red  resu l ts  

Resu l t  i n  PER  Wanted  signal  Unwanted  signal (s)  

Sens i ti vi ty  20  % –1 07  dBm  normal a  

–1 01  dBm  extreme  

–1 04  dBm  normal  at  

±500  Hz  offset  

 

Error at  h i gh  i npu t  l evel s  2  %  –77  dBm   

1 0  % –7  dBm   

Co-channel  re j ecti on  20  % –1 01  dBm  –1 1 1  dBm  

–1 1 1  dBm  normal  at  ±1  kHz  offset  

Ad jacen t  channel  se lecti vi ty  20  % –1 01  dBm  –31  dBm  normal  

Spuri ous  response  re ject i on  20  % –1 01  dBm  –31  dBm  

I n termodu l at i on  response  
rej ect i on   

20  % –1 01  dBm  –36  dBm  

Blocking  and  desens i t i sat i on  20  % –1 01  dBm  –23  dBm  (<  5  MHz)  

–1 5  dBm  (>  5  MHz)  

Spuri ous  em iss ions  –57  dBm  

–47  dBm  

9  kHz  . . .  1  GHz  

1  GHz  . . .  4  GHz  

a  Normal  and  extreme  test  cond i t i ons  as  defi ned  i n  8 . 2 .  

 

7.3  Link layer 

(see  C lause  1 2)  

7.3. 1  General  

The l i nk layer speci f ies  how data shal l  be  packaged  i n  order to  appl y error detecti on  to  the  
data transfer.  The  l i nk l ayer i s  d i vi ded  i n to  th ree  sublayers.  

7.3.2  Link sublayer 1 :  Med ium  access  control  (MAC)  

7.3.2.1  General  

The MAC sublayer provides  a  method  for g ranti ng  access  to  the  data transfer med ium ,  i . e.  the  
VHF data l i nk.  The  method  used  shal l  be  t ime  d i vi s i on  mu l t i ple  access  (TDMA) .  

7.3.2.2  Synchronisation  

7.3.2.2.1  Synchronisation  method  

Synchron isation  shal l  be  determ ined  e i ther i nd i rectl y as  described  in  7. 3. 2 . 2. 3  or  d i rectl y from  
an  in ternal  UTC synch ron isation  source  as  described  i n  7. 3 . 2. 2. 5.  

7.3.2.2.2  CS time period  

Synchron isation  shal l  be  used  to  determ ine  the  nom inal  s tart  of  the  CS t ime  period  (T0) .  

7.3.2.2.3  Sync mode 1 :  AIS  stations  other than  Class B  "CS"  are received  

Sync mode 1  shal l  not  appl y i f  UTC  synchron isati on  i s  implemen ted .  

I f  s i gnals  from  other AIS  s tati ons  complying  wi th  I EC  61 993-2  or  from  base  stati ons  are  
received,  the  Class  B  "CS"  shal l  synchron ise  i ts  t ime  peri ods  to  thei r  schedu led  pos i t i on  
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reports  (su i table  account  shal l  be  taken  of  the  propagati on  delays  from  the  i nd ivi dual  
s tat ions) .  Th is  appl i es  to  Message  types  1 ,  2 ,  3 ,  4  as  far as  they are  provid ing  pos i tion  data 
and  have  not  been  repeated  ( repeat i nd icator  =  0) .  

Synchron isation  j i tter shal l  not  exceed  ±3  bi ts  (±31 2  µs)  from  the  average  of  the  received  
pos i t ion  reports .  The  average  shal l  be  calcu lated  over  a ro l l i ng  60  s  peri od .  

I f  these  AIS  stat ions  are  no  l onger received ,  the  un i t  shal l  main tai n  synchron isation  for a  
m in imum  of  30  s  and  then  swi tch  back to  sync  mode  2.  

7.3.2.2.4  Sync mode 2:  no  station  other than  Class  B  "CS"  is  received  

Sync mode 2  shal l  not  appl y i f  UTC  synchron isati on  i s  implemented .  

I n  the  case  of  a  popu lati on  of  C lass  B  "CS"  stat ions  alone  ( i n  the  absence  of  any other c lass  
of  s tation  that  can  be  u sed  as  a synchron isati on  source) ,  the  Class  B  "CS"  s tation  shal l  
determ ine  the  s tart  of  t ime  peri ods  (T0)  accord ing  to  i ts  i n ternal  t im ing .  

Time peri ods  that  are  reserved  by a  base  stat ion  us i ng  Message  20  shal l  be  respected .  

I f  the  C lass  B  "CS"  un i t  receives  an  AIS  stati on  that  can  be  used  as  a synchron isati on  source  
(be ing  i n  sync mode  2) ,  i t  shal l  evaluate  t im ing  and  synchron ise  for i ts  next  transm ission  to  
th is  stat i on .  

7.3.2.2.5  UTC Synchronisation  

Where  an  i n ternal  UTC  synchron isati on  source  i s  implemented  and  UTC i s  avai lable,  the  
Class  B  "CS"  shal l  synchron ise  i ts  t ime  peri ods  to  the  UTC sou rce.   

Synchron isation  j i t ter shal l  not  exceed  ±3  bi ts  (±31 2  µs)  from  nom inal  s tart  of  UTC t ime  period  
(T0) .  

I f  UTC synchron isati on  becomes  unavai lable ,  the  un i t  shal l  main tai n  synchron isation  wi th in  

±3  bi ts  (±31 2  µs)  from  the  nom inal  s tart  of  UTC t ime  peri od  (T0)  for  a  m in imum  of  30  s .  

7.3.2.3  Carrier-sense (CS)  detection  method  

With in  a t ime  window of  1  1 46  µs,  start i ng  at  833  µs  and  end ing  at  1  979  µs  after  the  start  of  
the  t ime  period  i n tended  for transm iss ion  (T0) ,  the  AIS  C lass  B  "CS"  shal l  detect  i f  that  t ime 
period  i s  used  (CS detection  window) .  

NOTE  S i gnal s  wi th i n  the  f i rs t  8  b i t  (833  µs )  of  the  t ime  peri od  are  excl uded  f rom  the  deci s i on  ( to  al l ow for  
propagati on  delays  and  ramp down  peri ods  of  o ther un i ts) .  

The C lass  B  "CS"  AIS  shal l  not  transm i t  on  any t ime  period  i n  wh ich ,  du ring  the  CS detection  
window,  a s i gnal  l evel  g reater than  the  "CS detecti on  th reshold"  (7. 3 . 2 . 4)  i s  detected.  

The  transm ission  of  a  CSTDMA packet  shal l  commence 20  bi ts  (TA  =  2  083  µs  +  T0)  after the  
nom inal  s tart  of  the  t ime  peri od  (see  F igure  2) .  
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Figure 2  – Carrier-sense t im ing  

7.3.2.4  CS detection  th reshold  

The CS detection  th reshold  shal l  be  determ ined  over a ro l l i ng  60  s  i n terval  on  each  receive  
channel  separatel y.  The  th reshold  shal l  be  determ ined  by measuring  the  m in imum  energy 
l evel  (represen ting  the  background  no ise)  p lus  an  offset  of  1 0  dB.  The  m in imum  CS detection  
th reshold  shal l  be  –1 07 dBm  and  background  no ise  shal l  be  tracked  for a  range  of  at  l east  
30  dB  (–77  dBm) .  

The  fo l l owing  example  i s  compl ian t  wi th  the  requ i rement:  Sample  the  RF s i gnal  s treng th  at  a  

rate  >  1  kHz,  average  the  samples  over a s l i d i ng  20  ms  peri od  and  over a 4  s  i n terval  
determ ine  the  m in imum  period  value.  Main tai n  a  h i story of  1 5  such  i n tervals.  The  m in imum  of  
al l  1 5  i n tervals  i s  the  background  l evel .  Add  a  f i xed  1 0  dB  offset  to  g i ve  the  CS detection  
th reshold .  

An  i nd ication  shal l  be  g i ven  i f  the  background  no ise  exceeds  –77  dBm .  

7.3.2.5  VDL access  

The transm i tter shal l  beg in  transm ission  by tu rn i ng  on  the  RF power immediate l y after the  
du rati on  of  the  carri er-sense  window (TA) .  

The  transm i tter  shal l  be  tu rned  off  after  the  l ast  b i t  of  the  transm iss ion  packet  has  l eft  the  
transm i tti ng  un i t;  nom inal  transm iss ion  end  (TE  assum ing  no  bi t  s tu ff ing ) .  

The  access  to  the  med ium  is  performed  as  shown  i n  F igure  3  and  Table  6 .  
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Figure 3  – Power versus t ime mask 

Table  6  – Defin i tion  of  t imings for  Figure  3  

Reference  Bi ts  Time  Defin i ti on  

T
0
 0  0  ms  Start  o f  cand i date  transm iss ion  t ime  peri od  

T
A
 20  2 , 083  ms   Power shal l  not  exceed  –50  dB  of  P

ss
 

T
B
 T

B1
 23  2 , 396  ms  Power shal l  reach  wi th i n  +1 , 5  dB  or  –3  dB  of  P

ss
 

T
B2

 25  2 , 604  ms  Power shal l  reach  wi th i n  +1 , 5  dB  or  –1  dB  of  P
ss
 

T
E
 (p l us  1  s tu ff i n g  bi t )  248  25, 833  ms  Power shal l  s t i l l  remain  wi th i n  +1 , 5  dB  or –1  dB  of  P

ss
 

T
F
 (p l us  1  s tu ff i ng  bi t )  251  26, 1 46  ms  Power shal l  reach  –50  dB  of  P

ss
 and  s tay below th i s  

 

There  shal l  be  no  modu lati on  of  the  RF after the  term inati on  of  transm ission  (TE )  un t i l  the  
power has  reached  zero  and  next  t ime  d ivis i on  beg ins  (TG ) .  

7. 3.2.6  VDL state  

The VDL s tate  i s  based  on  the  resu l t  of  the  carri er-sense  detection  (7. 3. 2. 3)  for  a  t ime  period .  
A VDL t ime  period  can  be  i n  one  of  the  fo l lowing  states .  

•  FREE:  the  t ime  period  i s  avai lable  and  has  not  been  identi f i ed  as  used  i n  reference  to  
7. 3. 2 .3 .  

•  USED:  the  VDL has  been  i den ti f i ed  as  used  i n  reference  to  7. 3 . 2 .3 .  

•  UNAVAILABLE:  t ime  peri ods  shal l  be  i nd icated  as  "UNAVAILABLE"  i f  they are  reserved  by 
base  stati ons  usi ng  Message  20  regard less  of  the i r  range.  

Time  periods  i nd icated  as  "UNAVAILABLE"  shal l  not  be  cons idered  as  a  cand idate  t ime  
peri od  for use  by own  stat ion  and  may be  used  again  after a  t imeou t.  The  t imeou t  shal l  be  
3  m in  i f  not  speci f ied  or  as  speci fi ed  in  Message  20.  

7.3.3  Link sublayer 2:  Data  Link Service  (DLS)  

7.3.3.1  General  

The DLS  sublayer  provides  methods  for  
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•  data l i nk act i vation  and  re lease,  

•  data transfer,  or  

•  error detecti on  and  contro l .  

7.3.3.2  Data l i nk act ivation  and  release  

Based  on  the  MAC sublayer,  the  DLS wi l l  l i sten ,  acti vate  or  re lease  the  data l i nk.  Acti vation  
and  re lease  shal l  be  i n  accordance  wi th  7. 3 . 2 . 5 .  

7.3.3.3  Data transfer  

7.3.3.3.1  General  

Data transfer shal l  use  a b i t-orien ted  protoco l  wh ich  i s  based  on  the  h igh  l evel  data l i nk 
con trol  (HDLC)  as  described  in  I TU-R  M. 1 371 -5:201 4,  Annex 2,  3 . 2 .  I n formation  packets  ( I -
Packets)  shal l  be  used  wi th  the  exception  that  the  con trol  f i e l d  i s  om i tted  (see  Figure  4) .  

7.3.3.3.2  Bi t  stuffing  

The  bi t  stream  shal l  be  subj ect  to  b i t  stu ff i ng .  Th is  means  that  i f  f i ve  consecu ti ve  ones  (1 ’s)  
are  found  i n  the  ou tpu t  b i t  s tream ,  a zero  shal l  be  i nserted.  Th is  appl ies  to  al l  b i ts  except  the  
data bi ts  of  HDLC  fl ags  (start  f lag  and  end  f lag ,  see  Fi gure  4) .  

7.3.3.3.3  Packet  format  

Data i s  transferred  us i ng  a transm iss ion  packet  as  shown  i n  F igure  4.  

Start-bu ffer  Trai n i ng  sequence  Start  f l ag  Data  FCS  End  f l ag  End-bu ffer  

IEC 

Figure 4  – Transmission  packet  

The packet  shal l  be  sen t  from  l eft  to  r i gh t.  Th is  structure  i s  i den tical  to  the  general  HDLC  
structu re,  except  for the  trai n ing  sequence.  The  train i ng  sequence  shal l  be  used  in  order to  
synchron ise  the  VHF receiver as  described  i n  7. 2. 2. 5.  The  total  l eng th  of  the  defau l t  packet  i s  
256  bi ts .  Th is  i s  equ ivalent  to  26, 7  ms.  

7.3.3.3.4  Start-buffer  

The start-bu ffer  (refer  to  Table  7)  i s  23  bi ts  l ong  and  cons is ts  of  the  fo l l owing .  

•  CS  delay 20  b i ts :  

– recepti on  delay (sync  j i tter +  d i s tance  de lay) ;  

– own  synchron isati on  j i t ter  (re lat i ve  to  synchron isati on  source) ;  

– ramp up  (received  Message) ;  

– CS  detection  window.  

•  Ramp up  (own  transm i tter)  3  bi ts .  
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Table  7  – Start-buffer 

Sequence  Description  Bi ts  Note  

1  Reception  delay  

(synch ron i sati on  j i tter +  d i s tance  del ay)  

5  Class  A:  3  bi ts  of  j i t ter  ( I EC  61 993-2)  +  2  b i ts  (30  
NM)  d i stance  de lay;  

Base  s tat i on :  1  bi t  of  j i t ter  ( I EC  61 993-2)  +  4  bi ts  
(60  NM)  d i stance  delay  

2  Own  synchron i sat i on  j i t ter  

( re l at i ve  to  synchron i sati on  source)  

3  3  bi ts  accord i ng  to  I TU-R  M . 1 371  

3  Ramp up  

(received  Message)  

8  Referri ng  to  I EC  61 993-2,  s tart  o f  detecti on  window 

(from  a pract i cal  observati on ,  a l l  observed  
transponders  were  fu l l y  ramped  up  after 6  b i ts )  

4  Detecti on  wi ndow 3   

5  I n ternal  processing  del ay  1   

6  Ramp up  (own  transm i tter)  3   

 Total  23   

 

7.3.3.3.5  Train ing  sequence  

The trai n i ng  sequence  shal l  be  a b i t  pattern  cons isti ng  of  al ternati ng  0 's  and  1 's  
(01 01 01 01 0. . . ) .  

Twenty-four b i ts  of  preamble  are  transm i tted  prior to  send ing  the  f lag .  Th is  b i t  pattern  i s  
modi f i ed  due  to  the  NRZI  mode  used  by the  commun ication  c i rcu i t .  See  Fi gure  5.  

 

Figure  5a  – Unmodi fi ed  bi t  pattern  

 

Figure  5b  – Mod i fied  bi t  pattern  by NRZI  

Figure 5  – Train ing  sequence 

7.3.3.3.6  Start  f lag  

The start  f l ag  shal l  be  8  b i ts  long  and  consists  of  a  standard  HDLC fl ag .  I t  i s  used  to  detect  
the  s tart  of  a  transm iss ion  packet.  The  s tart  f l ag  cons ists  of  a  b i t  pattern ,  8  b i ts  l ong :  
01 1 1 1 1 1 0  (7Eh) .  The  f lag  shal l  not  be  subject  to  bi t  s tu ffi ng ,  al though  i t  cons ists  of  6  b i ts  of  
consecuti ve  ones  ( 1 's) .  

7.3.3.3.7  Data  

The  data port i on  i n  the  defau l t  transm ission  packet  transm i tted  i n  1  t ime  period  i s  a  maximum  
of  1 68  bi ts .  

IEC  

IEC  



IEC 62287-1 :201 7   I EC  201 7  – 31  –  

7.3.3.3.8  Frame check sequence (FCS)  

The FCS  uses  the  cycl i c  redundancy check (CRC)  1 6-bi t  po l ynom ial  to  calcu late  the  
checksum  as  described  i n  I TU-R  M. 1 371 -5:201 4,  Annex 2 ,  3 . 2 .  Al l  the  CRC bi ts  shal l  be  pre-
set  to  one  ( 1 )  at  the  beg inn ing  of  a  CRC  calcu lat ion .  On l y the  data  portion  shal l  be  i ncl uded  i n  
the  CRC calcu lation  (see  F igure  6) .  

7.3.3.3.9  End  fl ag  

The end  f l ag  i s  i den tical  to  the  start  f l ag  as  described  in  7. 3 . 3. 3 . 6.  

7.3.3.3.1 0  End-buffer  

•  b i t  s tu ffing  4  b i ts  

NOTE  1  The  probabi l i ty  of  4  b i ts  of  bi t  s tu ff i ng  i s  on l y  5  %  g reater than  that  of  3  bi t ;  refer to  I TU-R  
M . 1 371 -5: 201 4,  Annex 2 ,  3 . 2. 2 . 8.  

•  ramp down  3  b i ts  

•  d i stance  delay 2  b i ts  

NOTE  2  A bu ffer val ue  of  2  b i ts  i s  reserved  for  a  d i s tance  de lay equ i valen t  to  30  NM  for own  transm iss ion .  

A repeater  de lay i s  not  appl icable  (duplex  repeater envi ronmen t i s  not  supported) .  

7.3.3.4  Summary of  the  transmission  packet  

The data packet  i s  summarised  as  shown  i n  Table  8 .  

Table  8  – Summary of  the transmission  packet  

Action  Bi ts  Explanation  

Start-bu ffer:   

CS-delay  20  T
0
 to  T

A
 i n  F i gu re  6  

Ramp up  3  T
A
 to  T

B
 i n  F i gu re  6  

Trai n i ng  sequence  24  Necessary for  synch ron i sat i on  

Start  f l ag  8  I n  accordance  wi th  HDLC (7Eh )  

Data  1 68  Defau l t  

CRC  1 6  I n  accordance  wi th  HDLC  

End  f l ag  8  I n  accordance  wi th  HDLC (7Eh )  

End-bu ffer:   

B i t  s tu ff i ng  4   

Ramp down  3   

D i stance  delay  2   

Total  256   

 

7.3.3.5  Transmission  t im ing  

Table  9  and  Fi gure  6  show the  t im ing  of  the  defau l t  transm ission  packet  (one  t ime  d ivis ion) .  
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Table  9  – Transmission  timing  

T 
n  

Time  

µs  

b i t  Description  

T
0
 0  0  S tart  o f  t ime  d i vi s i on ;  beg i nn i ng  of  s tart  bu ffer  

T
A
 2  083  20  Start  o f  transm iss ion  (RF power i s  appl i ed )  

T
B
 2  396  23  

End  of  s tart  bu ffer;  RF  power and  frequency s tabi l i sat i on  t ime,  beg i nn i ng  of  trai n i ng  
sequence  

T
C
 4  896  47  Beg inn i ng  of  s tart  f l ag  

T
D
 5  729  55  Beg inn i ng  of  data  

T
E
 25  729  247  Beg inn i ng  of  end  bu ffer;  n om inal  end  of  transm iss ion  (assum ing  0  b i t  s tu ff i ng )  

T
F
 26  042  250  Nom inal  end  of  ramp down  (power reaches  –50  dBc)  

T
G
 26  667  256  End  of  t ime  peri od ,  s tart  of  next  t ime  peri od  

 

 

Figure 6  – Transmission  timing  

7.3.3.6  Long  transmission  packets  

Autonomous  transm iss ions  are  l im i ted  to  one  t ime  peri od.  When  responding  to  an  
i n terrogati on  by a base  stat i on  for  Message  1 9,  the  response  may occupy two  t ime  peri ods.  

7.3.3.7  Error detection  and  control  

Error detecti on  and  con tro l  shal l  be  hand led  us i ng  the  CRC pol ynom ial  as  described  i n  
7. 3. 3 . 3 . 8 .  
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CRC errors  shal l  resu l t  i n  no  fu rther act i on  by the  Class  B  "CS" .  

7.3.4  Link sublayer 3:  Link management  enti ty (LME)  

7.3.4.1  LME 

The LME  con trols  the  operation  of  the  DLS,  MAC and  the  phys ical  l ayer.  

7.3.4.2  Access algori thm  for schedu led  transmissions  

The C lass  B  "CS"  shal l  use  a  CSTDMA access  usi ng  transm ission  periods,  wh ich  are  
synchron ised  to  peri ods  of  RF  acti vi ty on  the  VDL.  

The access  al gori thm  is  def ined  by the  parameters  described  i n  Table  1 0 .  

Table  1 0  – Access parameters  

Term  Description  Value  

Reporti ng  i n terval  (RI )  Report i ng  i n terval  as  speci f i ed  i n  6 . 5. 2  5  s  . . .  1 0  m in  

Nom inal  transm iss ion  t ime  (NTT)  Nom inal  t ime-peri od  for  transm iss ion  defi ned  by RI   

Transm iss ion  i n terval  (TI )  
Time  i n terval  of  poss ible  transm iss ion  peri ods,  cen tred  
around  NTT 

TI  =  RI /3  o r  1 0  s  
wh i chever i s  l ess  

Cand idate  peri od  (CP)  
Time-peri od  where  a  transm issi on  attempt  i s  made  
(excl ud i ng  t ime  peri ods  i nd i cated  u navai l abl e)  

 

Number of  CP  i n  TI   1 0  

 

The CSTDMA algori thm  shal l  fo l l ow the  ru les  g i ven  be low ( refer  to  F igure  7) :  

a)  random ly def ine  1 0  cand idate  peri ods  (CP)  i n  the  transm iss ion  i n terval  (TI ) ;  

b)  start ing  wi th  the  f i rst  CP  i n  TI ,  test  for  "carrier-sense"  7. 3 .2 . 3  and  transm i t  i f  the  s tatus  of  
CP  i s  "unused",  o therwise  wai t  for  the  next  CP;  

c)  transm ission  shal l  be  abandoned  i f  al l  1 0  CPs  are  "used" .  

 

     C
P
 

   C
P
 

 C
P
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x
 

       C
P
 

    C
P
 

         

 

Figure 7  – Example for  CSTDMA access  

7.3.4.3  Access algori thm  for unscheduled  transmissions  

Unschedu led  transm issions,  except  responses  to  i n terrogations  by a base  stati on ,  shal l  be  
performed  by ass i gn ing  a nom inal  transm ission  t ime  wi th in  25  s  of  the  request  and  shal l  use  
the  access  algori thm  described  i n  7. 3 . 4. 2.  
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I f  the  opti on  to  process  Message  1 2  i s  implemented,  an  acknowledgement Message  1 3  shal l  
be  transm i tted  i n  response  to  Message  1 2  on  the  same channel  wi th  up  to  3  repeti t ions  of  the  
access  algori thm  i f  needed .  

7.3.4.4  Modes of  operation  

7.3.4.4.1  General  

There  shal l  be  th ree  modes  of  operati on :  

•  au tonomous  (defau l t  mode) ;  

•  ass igned ;  

•  i n terrogation .  

7.3.4.4.2  Au tonomous 

A stat ion  operating  au tonomous l y shal l  determ ine  i ts  own  schedu le  for the  transm ission  of  i ts  
pos i t ion  reports .  

7.3.4.4.3  Assigned  

A stat i on  operating  i n  the  ass i gned  mode shal l  use  a transm iss ion  schedu le  ass i gned  by a  
competent  au thori ty's  base  stati on .  Th is  mode  i s  i n i t i ated  by a g roup ass i gnment  command  
(Message  23,  see  7. 3 .4. 1 1 ) .  

The  ass i gned  mode  shal l  affect  on l y the  transm ission  of  pos i t i on  reports ,  and  no  other  
behaviour shal l  be  affected.  The  transm iss ion  o f  pos i t i on  reports  shal l  be  as  d i rected  by 
Message  23.  

I f  a  s tati on  receives  th is  g roup ass ignment command  and  be longs  to  the  g roup  addressed  by 
reg ion  and  selecti on  parameters ,  i t  shal l  en ter i n to  ass i gned  mode wh ich  shal l  be  i nd icated  by 
sett ing  the  "Assigned  Mode  Flag "  to  " 1 " .  

To  determ ine  whether th i s  g roup ass i gnmen t command  appl ies  to  the  recipien t  s tation ,  i t  shal l  
evaluate  al l  se lector f i e lds  concurren tl y.  

When  commanded  to  a speci f i c  transm iss ion  behaviour (Tx/Rx mode  or report i ng  i n terval ) ,  the  
mobi le  s tat ion  shal l  tag  i t  wi th  a  t imeou t,  random ly se lected  between  4  m in  and  8  m in  after the  
f i rst  transm iss ion .  After the  t imeout  has  elapsed ,  the  station  shal l  retu rn  to  au tonomous  mode.  

NOTE  Th i s  can  on l y  be  done  by a  base  s tat i on .  Because  of  the  t imeou t,  ass i gnments  can  be  rei ssued  by  the  
competent  au thori ty  as  needed .  I f  a  Message  23  command ing  a  reporti ng  i n terval  of  6  m in  or  1 0  m in  i s  not  
refreshed  by the  base  s tat i on ,  the  ass i gned  s tati on  wi l l  resume normal  operat i on  after  t imeou t  and  thus  not  
establ i sh  the  ass i gned  rate.  

When  commanded  to  a  speci f i c  reporti ng  rate,  the  AIS  shal l  transm i t  the  f i rst  posi t ion  report  
wi th  assigned  rate  after  a  t ime  random ly se lected  between  the  t ime  the  Message  23  has  been  
received  and  the  ass igned  i n terval  to  avoid  c l ustering .  

Any i nd i vi dual  ass ignmen t command  received  shal l  take  precedence  over any g roup 
ass ignment command  received;  i . e.  the  fo l l owing  cases  shal l  be  appl i ed :  

•  i f  Message  22  i s  i nd i vidual l y addressed,  the  Tx/Rx mode f ie l d  sett ing  of  Message  22  shal l  
take  precedence  over  the  Tx/Rx mode  f i e ld  sett i ng  of  Message  23;  

•  i f  Message  22  wi th  reg ional  sett i ngs  i s  received ,  the  Tx/Rx mode f ie l d  sett i ng  of  Message 
23  shal l  take  precedence  over  the  Tx/Rx  mode  f i e l d  sett i ng  of  Message  22.  I n  the  case  of  
Tx/Rx mode f i e l d ,  the  receivi ng  stati on  reverts  to  i ts  previous  Tx/Rx mode  reg ional  
operati ng  sett ing  after the  Message  23  ass ignmen t has  expi red .  
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When  a  C lass  B  "CS"  s tati on  receives  a  qu iet  t ime  command,  i t  shal l  conti nue  to  schedu le  
nom inal  transm iss ion  t ime  peri ods  (NTT)  bu t  shal l  not  transm i t  Messages  1 8  and  24  on  ei ther  
channel  for  the  t ime  commanded.  I n terrogations  shal l  be  answered  during  the  qu iet  peri od .  
Transm issions  of  safety re lated  messages  may st i l l  be  poss ible.  After  the  qu iet  t ime  has  
e lapsed ,  transm iss ions  shal l  be  resumed  us i ng  the  transm ission  schedu le  as  main tained  
duri ng  the  qu iet  period .  

Subsequent  qu iet  t ime  commands  received  duri ng  the  f i rst  commanded  qu iet  t ime  shal l  be  
i gnored .  

The  qu iet  t ime  command  shal l  overri de  a  report ing  rate  command .  

7.3.4.4.4  In terrogation  mode 

A stati on  shal l  au tomatical l y respond  to  i n terrogati on  messages  (Message  1 5)  from  a sh ip  or  
competent  au thori ty.  Operation  i n  the  in terrogati on  mode  shal l  not  conf l i ct  wi th  operation  i n  
the  other two  modes.  The  response  shal l  be  transm i tted  on  the  channel  where  the  
i n terrogati on  message  was  received.  

I f  i n terrogated  for Message  1 8  wi th  no  offset  speci f i ed  i n  Message  1 5,  the  response  shal l  be  
transm i tted  wi th i n  30  s  us ing  the  access  al gori thm  as  described  i n  7. 3 . 4. 3.  I f  no  free  
cand idate  peri od  has  been  found ,  one  transm ission  retry shal l  be  performed  after 30  s .  

I f  i n terrogated  wi th  an  offset  g i ven  i n  Message  1 5,  the  response  shal l  be  transm i tted  in  the  
speci f ied  t ime  period  wi thou t  appl yi ng  the  access  algori thm  as  described  i n  7. 3 . 4. 3.  

An  i n terrogation  by a base  s tat ion  or a  SAR ai rcraft  s tati on  for  Message  1 9  shal l  on l y be  
responded  to  i f  the  i n terrogation  Message  1 5  contains  an  offset  to  the  t ime  period  i n  wh ich  th e  
response  shal l  be  transm i tted .  

NOTE  The  base  s tat i on  wi l l  reserve  t ime  peri ods  by Message  20  pri or  to  i n terrogati on .  

An  i n terrogati on  for Message  24  shal l  be  responded  to  i n  the  fo l l owing  way,  depend ing  on  the  
number of  message  I Ds  and  s l ot  offset  i n  Message  1 5:  

•  one  message  ID  24,  s l ot  offset  =  0 :  Respond  part  A and  B;  

•  two  message  IDs  24,  s l ot  offset  =  0:  Respond  part  A and  B,  each  once;  

•  one  message  I D,  s l ot  offset  not  =  0 :  Respond  part  A i n  the  s l ot  defi ned  by the  s lot  offset ;  

•  two  message  I Ds,  s lot  offset  not  =  0 :  Respond  part  A and  B  in  the  s lo ts  defi ned  by the  s l ot  
offsets.  

I n terrogati ons  for the  same message  received  before  own  response  has  been  transm i tted  may 
be  ig nored .  

7.3.4.5  In i t ial isation  

At power on ,  a  s tation  shal l  mon i tor the  TDMA channels  for one  m inu te  to  synchron ise  on  
received  VDL transm iss ions  (7. 3. 2 .2)  and  to  determ ine  the  CS detection  th reshold  l eve l  
(7. 3. 2 .4) .  The  f i rs t  au tonomous  transm ission  shal l  always  be  the  schedu led  posi t ion  report  
(Message  1 8)  (see  6. 5. 3) .  

7.3.4.6  Communication  state for CS access  

Because  Class  B  "CS"  does  not  use  any commun ication  s tate  i n formation ,  the  corresponding  
f ie ld  i n  Message  1 8  shal l  be  f i l l ed  wi th  the  fo l l owing  defau l t  value  
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1 1 000000000000001 1 0  

and  i nd icating  the  f i xed  value  of  " 1 "  i n  the  Commun ication  s tate  se lector f lag .  

NOTE  A Class  B  "CS"  s tati on  by defau l t  reports  sync  s tate  3  and  does  not  report  "number of  recei ved  s tat i ons"  
(reference  to  I TU-R  M . 1 371 -5: 201 4,  Tabl e  20 ) .  Therefore,  i t  wi l l  n ot  be  used  as  sync  sou rce  for  o ther s tat i ons.  

7.3.4.7  VDL message use  

The fo l l owing  Table  1 1  shows  how the  messages  def ined  i n  I TU-R M . 1 371 -5:201 4,  Annex 7,  
4. 3. 3 .6  shal l  be  used  by a C lass  B  "CS"  sh ipborne  mobi l e  AIS  device.  For  fu rther detai ls  refer 
to  the  appropriate  c lauses  of  I TU-R  M . 1 371 .  

Table  1 1  – Use of  VDL messages by a  Class B  "CS"  AIS  

No.  Name of message  M .1 371 -
5:201 4  

Annex 8  
ref.  

Receive 
and  

process  a  

Transmi t  
by own  
station  

Remark 

0  Undefi ned      

1  Pos i t i on  Report  (Schedu l ed )  3 . 1  Opt  No    

2  Pos i t i on  Report  (Ass i gned )  3 . 1  Opt  No   

3  Pos i t i on  Report  (When  
i n terrogated)  

3 . 1  Opt  No   

4  Base  Stat i on  Report  3 . 2  Opt  No    

5  S tati c  and  Voyage  Related  Data 3 . 3  Opt  No   

6  Addressed  B i nary Message  3 . 4  No  No   

7  B i nary Acknowl edge  3 . 5  No  No   

8  B i nary Broadcast  Message  3 . 6  Opt  No   

9  S tandard  SAR Ai rcraft  Pos i t i on  
Report  

3 . 7  Opt  No   

1 0  UTC and  Date  I nqu i ry  3 . 8  No  No   

1 1  UTC/Date  Response  3 . 2  Opt  No   

1 2  Safety Related  Addressed  
Message  

3 . 1 0  Opt  No  NOTE  I n formati on  can  al so  
be  transferred  vi a  Message  
1 4.  

1 3  Safety Related  Acknowledge  3 . 5  No  Opt  Shal l  be  transm i tted  i f  the  
opti on  to  process  Message  
1 2  i s  implemented.  

1 4  Safety Related  Broadcast  
Message  

3 . 1 2  Opt  No   

1 5  I n terrogati on  3 . 1 3  Yes  No  Class  B  "CS"  shal l  respond  to  
i n terrogati ons  for  Message  1 8  
and  Message  24.  

I t  shal l  al so  respond  to  
i n terrogati ons  for  Message  1 9  
by a  base  s tat i on .  

1 6  Ass i gned  Mode  Command  3 . 1 4  No  No  (Message  23  i s  appl i cable  to  
the  "CS"  i nstead )  

1 7  DGNSS Broadcast  B i nary 
Message  

3 . 1 5  Opt  No   

1 8  Standard  Class  B  Equ ipment  
Pos i t i on  Report   

3 . 1 6  Opt  Yes  A Class  B  "CS"  AIS  shal l  
i nd i cate  " 1 "  for "CS"  i n  f l ag  
bi t  1 43.  

1 9  Extended  Class  B  Equ ipment  
Pos i t i on  Report  

3 . 1 7  Opt  Yes  Transm i t  ONLY  as  response  
to  base  s tat i on  i n terrogati on .  
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No.  Name of message  M .1 371 -
5:201 4  

Annex 8  
ref.  

Receive 
and  

process  a  

Transmi t  
by own  
station  

Remark 

20  Data L i nk Management  Message  3 . 1 8  Yes  No   

21  Ai ds-to-Navigati on  Report  3 . 1 9  Opt  No    

22  Channel  Management  Message  3 . 20  Yes  No  Use  of  that  fu nct i on  may be  
d i fferen t  i n  certai n  reg ions.  

23  Group Ass i gnment  3 . 21  Yes  No   

24  Class  B  "CS"  Stat i c  data  3 . 22  Opt  Yes  Part  A  and  Part  B   

25  S i ng le  s l ot  b i nary message  3 . 23  Opt  No   

26  Mu l t i pl e  s l ot  b i nary message  wi th  
Commun icati ons  State  

3 . 24  No  No   

27  Pos i t i on  report  fo r  l ong  range  
appl i cat i ons  

3 . 25  No  No   

28  to  63  Undefi ned  None  No  No  Reserved  for  fu tu re  use.  

a  "Recei ve  and  process"  i n  th i s  table  means  fu ncti onal i ty  vi s i bl e  for  the  user,  for  example  ou tpu t  to  an  i n terface  
or  d i spl ay.  For synch ron i sat i on ,  i t  i s  necessary to  rece ive  and  i n ternal l y  process  messages  accord i ng  to  
7. 3 . 2. 2;  th i s  appl i es  to  Messages  1 ,  2 ,  3 ,  4.  

 

7.3.4.8  Use of  safety related  message Message 1 4  (optional )  

Table  1 2  speci f ies  the  maximum  number of  data bi ts  used  for Message  1 4  and  i s  based  on  
the  assumption  that  the  theoretical  maximum  of  stu ff ing  bi ts  wi l l  be  needed .  

Table  1 2  – Number of  data  bi ts  for use  wi th  Message 1 4  

Number of  t ime periods  Maximum  data  bi ts  Stu ffing  bi ts  Total  bu ffer  bi ts  

1  1 36  36  56  

 

The Class  B  "CS"  AIS  may opti onal l y receive  and  process  Message  1 4 .  

The  transm ission  of  Message  1 4  shal l  not  be  provided  (see  6. 5. 1 . 5) .  

7.3.4.9  Message 1 8:  standard  Class  B  "CS"  equ ipment  posi t ion  report  

The standard  C lass  B  equ ipmen t pos i t i on  report  (see  Table  1 3)  shal l  be  ou tpu t  peri od ical l y  
and  au tonomousl y.  
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Table  1 3  – Contents of  Message 1 8  

Parameter  Number of  
bi ts  

Description  

Message  I D  6  I den ti f i er fo r  Message  1 8;  always  1 8  

Repeat  i n d i cator  2  Used  by the  repeater to  i nd i cate  how many t imes  a  message  has  been  
repeated .  0  to  3 ;  shou l d  be  0  for  Cl ass  B  "CS"  transm iss ions.  

User I D  30  MMSI  number  

Reserved  for  
reg ional  o r l ocal  
appl i cati ons  

8  Reserved  for  defi n i t i on  by a  competen t  reg ional  o r  l ocal  au thori ty.  Shal l  be  
set  to  zero,  i f  not  u sed  for  any reg ional  o r  l ocal  appl i cati on .  

SOG  1 0  Speed  over g round  i n  1 /1 0  kn  s teps  (0  to  1 02, 2  kn )  
1  023  =  not  avai l able,  1  022  =  1 02, 2  kn  or h i gher  

Posi t i on  accuracy  1  1  =  h i g h  (<  1 0  m )   

0  =  l ow (>  1 0  m )  
shal l  be  combined  wi th  RAIM  i n formati on  i f  avai l able;  see  6 . 6 . 3  

Long i tude  28  Long i tude  i n  1 /1 0  000  m in  (±1 80° ,  East  =  pos i t i ve  (as  per 2´s  
complement) ,  West  =  negati ve  (as  per 2 ´s  complement) .   
1 81 °  (6791 AC0  hex)  =  not  avai l abl e  =  defau l t )  

Lati tu de  27  Lati tu de  i n  1 /1 0  000  m in  (±90°,  North  =  pos i t i ve  (as  per 2 ´s  complement) ,  
Sou th  =  negati ve  (as  per 2´s  complement) ,  
91 °  (3  41 2  1 40  hex)  =  not  avai l able  =  defau l t)  

COG  1 2  Cou rse  over g round  i n  1 /1 0°  (0  to  3  599) .  3  600  (E1 0h)  =  not  avai l able  =  
defau l t;  3  601  to  4  095  shal l  n o t  be  used  

True  head ing  9  Deg rees  (0  to  359)  (51 1  i nd i cates  not  avai l abl e  =  defau l t )  

Time  s tamp 6  UTC second  when  the  report  was  generated  by the  EPFS  (0  to  59  
60  i f  t ime  s tamp i s  not  avai l abl e,  wh i ch  shal l  al so  be  the  defau l t  val ue.  
61 ,  62,  63  are  not  u sed  by the  Class  B  "CS"  AIS  

Reserved  for  
reg ional  
appl i cati ons  

2  Reserved  for  defi n i t i on  by a  competen t  reg ional  au thori ty.  Shal l  be  set  to  
zero,  i f  not  u sed  for  any reg i onal  appl i cati on .  Reg ional  appl i cat i ons  shou ld  
not  use  zero.  

C lass  B  un i t  f l ag  1  0 =  Class B SOTDMA unit (shall  not be used for the Class B "CS")  
1  =  Class B "CS" unit  

C lass  B  d i splay 
f l ag  

1  0  =  no  d i splay avai l abl e;  n ot  capabl e  of  d i sp layi ng  Messages  1 2  and  1 4  
1  =  equ i pped  wi th  i n teg rated  d i splay;  d i splayi ng  Messages  1 2  and  1 4   

C lass  B  DSC f l ag  1  0  =  not  equ i pped  wi th  DSC fu ncti on  
1  =  equ i pped  wi th  DSC functi on  (ded i cated  or  t ime-shared )  

Class  B  band  f l ag  1  0  =  capable  of  operati ng  over the  upper 525  kHz  band  of  the  mari ne  band  
1  =  capable  of  operati ng  over the  whol e  mari ne  band  
( i rre l evant  i f  C l ass  B  Message  22  f l ag  i s  0 )  

C lass  B  
Message  22  f l ag  

1  0  =  no  frequency management  vi a  Message  22,  operati ng  on  AIS  1 ,  AI S  2  
on l y  
1  = frequency management via Message 22 

Mode  f l ag  1  0  =  s tat i on  operati ng  i n  au tonomous  mode  =  defau l t  
1  =  s tati on  operati ng  i n  ass i gned  mode  

RAIM  f l ag  1  RAIM  f l ag  of  e l ectron i c  pos i t i on  f i xi ng  devi ce;   
0  =  RAIM  not  i n  u se  =  defau l t   
1  =  RAIM  i n  use  (val i d  data for  expected  pos i t i on  error)  

Commun icati on  
s tate  se lector f l ag  

1  1  =  I TDMA commun icati on  s tate  fo l l ows  

Commun icati on  
s tate  

1 9  I TDMA commun icati on  s tate;  refer to  7. 3 . 4. 6  

Total  number of  
bi ts  

1 68  Occupies  one  t ime  peri od  
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7.3.4.1 0  Message 24:  Class B  "CS"  static  data  report  

This  message  shal l  be  used  by C lass  B  "CS"  sh ipborne  mobi le  equ ipment.  The  message  
cons ists  of  two  parts  (see  Tables  1 4  and  1 5) .  Message  24B shal l  be  transm i tted  wi th in  1  m in  
fo l l owing  Message  24A.  

I n  case  of  an  i n terrogati on  for  Message  24,  the  response  shal l  i nclude  Part  A and  Part  B.  

Table  1 4  – Message 24  Part  A 

Parameter  Number of  bi ts  Description  

Message  I D  6  I den t i f i er  fo r Message  24;  always  24  

Repeat  i n d i cator  2  
Used  by the  repeater to  i nd i cate  how many t imes  a  message  has  

been  repeated.  0  =  defau l t;  3  =  do  not  repeat  any more  

User I D  30  MMSI  number  

Part  number  2  I den t i f i er  fo r the  message  part  number;  always  0  for  Part  A  

Name 1 20  
Maximum  20  characters  6-bi t  ASCI I ,   

@@@@@@@@@@@@@@@@@@@@ =  not  avai l able  =  
defau l t  

Total  number of  bi ts  1 60  Occupies  one  t ime  peri od  

 

Table  1 5  – Message 24  Part  B  

Parameter  Number of  bi ts  Description  

Message  I D  6  I den t i f i er  fo r Message  24;  always  24  

Repeat  i n d i cator  2  Used  by the  repeater to  i nd i cate  how many t imes  a  message  has  

been  repeated.  0  =  defau l t;  3  =  do  not  repeat  any more  

User I D  30  MMSI  number  

Part  number  2  I den t i f i er  fo r the  message  part  number;  always  1  for  Part  B  

Type  of  sh ip  and  cargo  
type  

8  0  =  not  avai l able  o r  no  sh ip  =  defau l t  
1  to  99  =  as  defi ned  i n  I TU-R  M. 1 371 -5: 201 4,  Annex 8,  3 . 3 . 2  
1 00  to  1 99  =  preserved ,  for reg ional  u se  
200  to  255  =  preserved ,  for fu tu re  use  

Vendor I D  42  Un ique  i den t i f i cat i on  of  the  Un i t  by a  Number as  defi ned  by the  
manufactu rer (opt i on ;  "@@@@@@@"  =  not  avai l abl e  =  defau l t)  
(see  I TU -R  M . 1 371 -5: 201 4,  Table  79A) .  

Cal l  s i gn  42  Cal l  s i gn  of  the  MMSI - reg i s tered  vessel .  7  ×  6  bi t  ASCI I  
characters ,  "@@@@@@@"  =  not  avai l abl e  =  defau l t .  

D imension  of  
sh ip/reference  for  
pos i t i on  

30  D imensions  of  sh ip  i n  metres  and  reference  po i n t  for  reported  
pos i t i on  (see  I TU-R M. 1 371 -5: 201 4,  Annex 8 ,  F i gu re  41  
and  3 . 3 . 3 ) .  

Spare  6  Not  used .  Shou l d  be  set  to  zero.  Reserved  for  fu tu re  use.  

Total  number of  bi ts  1 68  Occupies  one  t ime  peri od .  

 

7.3.4.1 1  Message 23:  g roup assignment  command  

The g roup ass ignment command  (see  Table  1 6)  i s  transm i tted  by a  base  s tati on  when  
operati ng  as  a con tro l l i ng  en t i ty for  C lass  B  AIS  s tati ons .  
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Table  1 6  – Contents of  Message 23  

Parameter  Number of  bi ts  Description  

Message  I D  6  I den ti f i er  fo r  Message  23;  always  23  

Repeat  I n d i cator  2  Used  by the  repeater to  i nd i cate  how many t imes  a  message  has  
been  repeated .  0  to  3 ;  defau l t  =  0 ;  3  =  do  not  repeat  any more  

Source  ID  30  MMSI  of  ass i gn i ng  s tati on  

Spare  2  Spare.  Shal l  be  set  to  zero.  

Long i tude  1  1 8  Long i tude  of  area to  wh i ch  the  g roup ass i g nment  appl i es;  upper 
ri g h t  corner (north -east) ;  i n  1 /1 0  m in  

(±1 80° ,  East  =  pos i t i ve,  West  =  negati ve)   

Lat i tu de  1  1 7  Lati tu de  of  area to  wh i ch  the  g roup ass i gnment  appl i es;  upper  ri gh t  
corner (north -east) ;  i n  1 /1 0  m in  

(±90° ,  North  =  pos i t i ve,  Sou th  =  negati ve)  

Long i tude  2  1 8  Long i tude  of  area to  wh i ch  the  g roup ass i g nment  appl i es;  l ower l eft  
corner (sou th -west) ;  i n  1 /1 0  m in  

(±1 80° ,  East  =  pos i t i ve,  West  =  negati ve) .  

Lat i tu de  2  1 7  Lati tu de  of  area to  wh i ch  the  g roup ass i gnment  appl i es;  l ower l eft  
corner (sou th -west) ;  i n  1 /1 0  m in  

(±90° ,  N orth  =  pos i t i ve,  Sou th  =  negati ve)   

S tati on  type  4  0  =  al l  types  of  mobi l es  (defau l t) ;  1  =  Cl ass  A  mobi l e  s tat i on  on l y;  
2  =  al l  types  of  C lass  B  mobi l e  s tat i ons;  3  =  SAR ai rborne  mobi l e  
s tati on ;  4  =  Cl ass  B  "SO"  mobi l e  s tat i on  on l y;  5  =  Cl ass  B  "CS"  
sh ipborne  mobi l e  s tat i on  on l y;  6  =  i n l and  waterways;  7  to  
9  =  reg ional  u se;  1 0  to  1 5  =  for  fu tu re  use  

Type  of  sh ip  and  cargo  
type  

8  0  =  al l  types  (defau l t)  

1  to  99,  see  Tabl e  53  of  I TU-R  M. 1 371 -5: 201 4,  Annex 8,  3 . 3 . 2  

1 00  to  1 99  reserved  for  reg i onal  use  

200  to  255  reserved  for fu tu re  use  

Spare  22  Reserved  for  fu tu re  use.  Not  u sed.  Shal l  be  set  to  zero  

Tx/Rx mode  2  Th i s  parameter commands  the  respecti ve  s tat i ons  to  one  of  the  
fo l l owing  modes:  

0  =  TxA/TxB,  RxA/RxB  (defau l t ) ;  1  =  TxA,  RxA/RxB  ,  2  =  TxB,  
RxA/RxB,  3  =  reserved  for fu tu re  use  

Reporti ng  I n terval  4  Th i s  parameter commands  the  respecti ve  s tat i ons  to  the  reporti ng  
i n terval  g i ven  i n  Table  1 7  

Qu iet  t ime  4  0  =  defau l t  =  no  qu iet  t ime  commanded;  1  to  1 5  =  qu iet  t ime  of  1  m i n  
to  1 5  m in  

Spare  6  Spare.  Not  used.  Shal l  be  set  to  zero.  Reserved  for fu tu re  use .  

Total  1 60  Occupies  one  t ime  peri od  
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Table  1 7  – Reporting  i n terval  sett ings  for use wi th  Message 23  

Reporting  i n terval   
fi eld  setti ng  

Reporting  i n terval  for  Message 1 8  

0  As  g i ven  by the  au tonomous  mode  

1  1 0  m in  

2   6  m i n  

3   3  m i n   

4   1  m i n  

5  30  s  

6  1 5  s  

7  1 0  s  

8   5  s  

9  Next  shorter reporti ng  i n terval  

1 0  Next  l onger report i ng  i n terval  

1 1  2  s  (not  appl i cable  to  the  C lass  B  "CS")  

1 2  to  1 5  Reserved  for  fu tu re  use  

When  the  dual  channel  operat i on  i s  suspended  by  Tx/Rx mode  command  1  or  2 ,  the  resu l t i ng  report i ng  i n terval  
shou ld  be  main tai ned  us i ng  the  remain i ng  transm iss ion  channel .  

 

7.4  Network l ayer 

(see  C lause  1 3 )  

7.4. 1  General  

The network layer  shal l  be  used  for  

•  establ i sh ing  and  main tain ing  channel  connections ,  

•  management of  priori ty assi gnmen ts  of  messages ,  

•  d i stribu t ion  of  transm iss ion  packets  between  channels ,  and  

•  data l i nk congestion  reso lu ti on .  

7.4.2  Dual  channel  operation  

The normal  defau l t  mode  of  operati on  shal l  be  a two-channel  operati ng  mode,  where  the  AIS  
s imu l taneousl y receives  on  both  channel  A and  channel  B  i n  paral le l .  

The  DSC process  may use  the  receiving  resources  on  a t ime-share  basis  as  described  in  
Annex C.  Ou ts ide  the  DSC  receivi ng  periods ,  the  two  TDMA receivi ng  processes  shal l  work 
i ndependentl y and  s imu l taneousl y on  channel  A and  channel  B.  

For period ic  repeated  messages,  the  transm issions  shal l  al ternate  between  channel  A and  
channel  B.  The  al ternati ng  process  shal l  be  i ndependen t  for  Message  1 8  and  Message  24.  

Transm ission  of  complete  Message  24  shal l  al ternate  between  channels  (al l  submessages  to  
be  transm i tted  on  the  same channel  before  al ternating  to  the  other  channel ) .  

Channel  access  i s  performed  i ndependentl y on  each  of  the  two  paral l e l  channels.  

Responses  to  i n terrogati ons  shal l  be  transm i tted  on  the  same channel  as  the  in i t ial  message.  



 – 42  – IEC  62287-1 :201 7   I EC  201 7  

For non-period ic  messages  other than  those  referenced  above,  the  transm issions  of  each  
message,  regard less  of  message  type,  shal l  al ternate  between  channel  A and  channel  B .  

7.4.3  Channel  management  

Channel  management shal l  be  carried  ou t  accord ing  to  I TU -R M. 1 371 -5:201 4,  Annex 2 ,  4 . 1  
except  the  fo l l owing .  

•  Channel  managemen t commands  shal l  on l y be  accepted  by Message  22  and  DSC  
command.  

•  The  C lass  B  "CS"  AIS  i s  on l y requ i red  to  operate  i n  the  band  speci f ied  i n  6. 2  wi th  a  
channel  spacing  of  25  kHz.  I t  shal l  s top  transm i tt i ng  i f  commanded  to  a frequency ou ts ide  
i ts  operating  capabi l i ty.  

Table  1 8  – Channel  management  

  

Step  

Reg ion  1  
Channel  A 

(frequency 1 )  

Reg ion  1  
Channel  B  

(frequency 2)  

Reg ion  2  
Channel  A 

(frequency 3)  

Reg ion  2  
Channel  B  

(frequency 4)  

Reg i on  1   A  x  x    

Transi t i onal  zone   B  xx   xx   

Reg i on  2  Transi t i onal  zone  C  xx   xx   

 D    x  x  

x  transm i t  wi th  nom inal  report i ng  rate  

xx  transm i t  wi th  doubl ed  reporti ng  rate  

 

When  en tering  (step A to  B)  or  l eaving  (step  C  to  D)  a  transi t ional  zone  (see  Table  1 8)  the  
Class  B  "CS"  AIS  shal l  con tinue  to  evaluate  the  CS threshold  taking  i n to  account  the  no ise  
l evel  of  the  o ld  channel  i n i t i al l y and  the  new channel  as  t ime  progresses.  I t  shal l  con tinuous l y 
transm i t  (on  frequency 1  and  frequency 3  i n  s tep B)  wi th  the  requ i red  rate  main tain ing  i ts  
schedu le .  

7.4.4  Distribution  of  transmission  packets  

A competent  au thori ty may ass i gn  reporti ng  i n tervals  to  any mobi l e  stati on  by transm i tt i ng  
g roup ass ignmen t  Message  23 .  An  ass igned  reporti ng  i n terval  shal l  have  precedence  over the  
nom inal  reporti ng  rate;  a  report ing  i n terval  of  less  than  5  s  i s  not  requ i red.  

The  Class  B  "CS"  shal l  react  to  next  shorter  or  next  l onger commands  on l y once  un t i l  t imeou t.  

7.4.5  Data  l i nk congestion  resolution  

The C lass  B  "CS"  AIS  shal l  on l y transm i t  i f  i t  has  veri f ied  that  the  t ime  peri od  i n tended  for  
transm ission  does  not  i n terfere  wi th  transm issions  made by s tati ons  compl yi ng  wi th  
IEC  61 993-2  and  base  s tat ions .  I n  case  of  h igh  channel  l oad ,  the  C lass  B  "CS"  AIS  m igh t  not  
be  able  to  transm i t.  

7.5  Transport  l ayer 

7.5. 1  General  

The  transport  l ayer shal l  be  responsible  for  

•  converti ng  data i n to  transm ission  packets  of  correct  s i ze ,  

•  sequencing  of  data  packets ,  

•  i n terfacing  protocol  to  upper  layers  (see  7. 1 ) .  
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7.5.2  Transmission  packets  

A transm iss ion  packet  i s  an  i n ternal  representati on  of  some i n formation ,  wh ich  can  u l t imate l y 
be  communicated  to  external  systems.  The  transm ission  packet  i s  d imensioned  so  that  i t  
conforms  to  the  ru les  of  data transfer.  

The  transport  l ayer shal l  convert  data i n tended  for  transm iss ion  i n to  transm iss ion  packets.  

The  Class  B  "CS"  AIS  shal l  on l y transm i t  Messages  1 8,  1 9  and  24  (Table  1 1 ) .  

7.5.3  Sequencing  of  data  packets  

The Class  B  "CS"  AIS  i s  peri od ical l y transm i tt ing  the  standard  pos i t i on  report  Message  1 8.  

Th is  period ic  transm ission  shal l  use  the  access  scheme described  i n  7. 3. 4. 2.  I f  a  transm ission  
attempt  fai l s  because  of,  for  example ,  h i gh  channel  l oad,  th is  transm ission  shal l  not  be  
repeated.  Add i t i onal  sequencing  i s  not  necessary.  

7.6  Dig i tal  selective cal l ing  (DSC)  

Requ i rements  for DSC are  g i ven  i n  Annex C.  

8 Test  condi tions  

8.1  General  

When  a requ i rement  i n  th is  documen t i s  d i fferent  from  IEC  60945,  the  requ i rement  i n  th is  
documen t shal l  take  precedence.  

8.2  Normal  and  extreme test  condi tions  

8.2. 1  Normal  test  cond i tions  

8.2. 1 .1  Temperature and  humid i ty 

Temperatu re  and  hum id i ty shal l  be  wi th i n  the  fo l lowing  ranges:  

•  temperature:  +1 5  °C  to  +35 °C;  

•  hum id i ty:  20  % to  75  %.  

8.2. 1 .2  Power supply 

The normal  power suppl y for the  tests  shal l  be  the  nom inal  vo l tage  as  def ined  by the  

manufacturer ±3  %.  

8.2.2  Extreme test  cond i tions  

Test  under extreme test  cond i t i ons  shal l  be  a combinati on  of  h i gh  temperature  (dry heat)  and  
upper l im i t  of  suppl y vo l tage  appl ied  s imu l taneousl y and  l ow temperature  and  l ower l im i t  of  
suppl y vo l tage  appl ied  s imu l taneous l y (see  C lause  9) .  

Duri ng  type- testing  of  battery operated  equ ipmen t,  the  power source  to  the  equ ipment may be  
replaced  by a  test  power source,  capable  of  producing  normal  and  extreme test  vo l tages.  

8.3  Test  signals  

NOTE  Transm i tters  can  have  l im i tati ons  concern i ng  the i r  maximum  con ti nuous  t ransm i t  t ime  and/or thei r  
transm iss ion  du ty cycle.  I t  i s  i n tended  that  such  l im i tati ons  are  respected  du ri ng  testi ng .  
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8.3. 1  Standard  test  signal  number 1  

A DSC modu lated  data s i gnal  compris ing  an  i n f i n i te  l eng th  of  01 01 01 01  (dott i ng  pattern ;  refer  
to  I TU-R  M . 825-3) .  

8.3.2  Standard  test  signal  number 2  

A series  of  01 01 01  as  the  data wi th i n  an  AIS  message  frame,  wi th  header,  start  f lag ,  end  f lag  
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  AIS  message  frame.  

8.3.3  Standard  test  s ignal  number 3  

A series  of  00001 1 1 1  as  the  data wi th i n  an  AIS  message  frame,  wi th  header,  start  f l ag ,  end  
f lag  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.  

8.3.4  Standard  test  s ignal  number 4  

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

8.3.5  Standard  test  signal  number 5  

This  test  s ignal  cons is ts  of  200  packets  g rouped  i n to  cl usters  of  4  as  described  i n  F i gure  8 .  
Each  cluster cons is ts  of  2  consecutive  transm iss ions  of  the  packets  described  i n  Table  1 9.  

NRZI  shal l  be  appl i ed  to  every packet.  After  send ing  packets  1  and  2 ,  the  notional  i n i t ial  s tate  
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  t ime  periods.  The  RF carri er  
shal l  be  swi tched  off  between  packets  to  s imu late  normal  operati on .  

 

Figure 8  – Format  for repeating  four-packet  cluster  

IEC  

Packet  1  Packet  2  Packet  1  Packet  2  

I nvert  i n i t i al  NRZI  s tate  here  
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Table  1 9  – Content  of  f i 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  f l ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Table  20  

CRC  1 6  Calcu l ated   

End  f l 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  f l ag  8  01 1 1 1 1 1 0   

Data  1 68  Pseudo  random  As  per Table  20  

CRC  1 6  Calcu l ated   

End  f l ag  8  01 1 1 1 1 1 0   

 

Table  20  – Fixed  PRS data  derived  from  ITU-T O.1 53  

Address  Contents  (HEX)  

0  to  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  to  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  to  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  

 

8.4  Test  arrangements  

8.4. 1  Standard  test  envi ronment  

8.4. 1 . 1  Test  set  up  

The EUT is  tested  i n  an  envi ronment  us i ng  test  equ ipment to  s imu late  and  to  l og  VDL 
messages.  Standard  envi ronment cons is ts  of  at  l east  one  s imu lated  Class  A AIS  test  target  
and  an  AIS  base  stati on  test  target.  The  C lass  A AIS  shal l  be  i n  au tonomous  mode  
transm i tti ng  Message  1  wi th  a reporti ng  i n terval  of  1 0  s  accord ing  to  I EC  61 993-2.  The  AIS  
base  s tat ion  shal l  be  i n  au tonomous  mode  transm i tt i ng  Message  4  wi th  a reporti ng  i n terval  of  
1 0  s  accord ing  to  I EC  62320-1 .  The  s ignal  i npu t  l evel  at  the  RF i npu t  port  of  the  EUT for any 

s imu lated  target  shal l  be  –60  dBm  ±  5  dB.  EUT is  s tat ionary (SOG  <  2  kn ) .  Operation  i s  
checked  on  channels  i n  the  mari t ime  mobi l e  band ,  as  appl icable.  

8.4. 1 .2  DSC functional i ty  

DSC functional i ty,  where  provided,  shal l  be  d isabled  except  for  the  DSC  tests  accord ing  to  
Annex C.  

8.4. 1 .3  Posi t ion  test  i nput  

An  appropriate  test  i npu t  shal l  be  provided  for  s imu lated  posi t ion  i n formation  fo l lowing  the  
protoco l  of  I EC  61 1 62-1 ) .  The  ru les  for  an  external  pos i ti on  sensor as  def ined  i n  6. 3  shal l  not  
appl y to  th is  test  i npu t.  
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8.4. 1 .4  Test  signals  appl ied  to  the receiver input  

Sources  of  test  s i gnals  for appl icati on  to  the  receiver i npu t  shal l  be  connected  i n  such  a  way 

that  the  sou rce  impedance  presented  to  the  receiver i npu t  i s  50  Ω  i rrespecti ve  of  whether  one  
or  more  s ignals  us ing  a  combin i ng  network are  appl i ed  to  the  receiver  s imu l taneous l y.  

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 .  

8.4. 1 .5  Waiver for receivers  

I f  the  manufactu rer  declares  that  both  TDMA receivers  are  i den tical ,  the  test  shal l  be  l im i ted  
to  one  receiver and  the  test  for  the  second  receiver  shal l  be  waived.  The  test  report  shal l  
menti on  th is .  

8.4. 1 .6  Art i fi cial  antenna (dummy load)  

Tests  shal l  be  carri ed  ou t  us ing  an  art i f i c i al  an tenna,  wh ich  shal l  be  a  non-reacti ve  non -

rad iat i ng  l oad  of  50  Ω  connected  to  the  antenna connector.  

Some of  the  methods  of  measurement  described  i n  th is  document  for the  transm i tters  al low 
for  two  or  more  d i fferen t  test  set  ups  i n  order  to  perform  those  measurements .  The  
correspond ing  f i gu res  i l l ustrate,  therefore,  one  part icu lar  test  set  up,  and  are  g i ven  as  
examples .  I n  many of  those  f i gures,  power attenuators  (provid i ng  a non- reacti ve  non-rad iati ng  

load  of  50  Ω  to  the  an tenna connector)  have  been  shown .  These  attenuators  are  not  "art i f icial  
an tennas"  as  def ined  i n  8. 4. 1 . 6 .  The  method  of  measurement  used  shal l  be  s tated  i n  the  test  
report.  

8.4. 1 .7  Faci l i t ies  for access  

The EUT shal l  be  f i tted  wi th  a  port  for  the  pu rpose  of  the  tests  to  mon i tor transm i tted  and  
received  messages  fo l l owing  the  protocols  of  I EC  61 1 62-1 .  I f  s tandard  external  i n terfaces  are  
avai lable,  these  wi l l  be  used  for the  tests .  Where  fu rther  access  means  are  requ i red  to  
perform  any speci fi c  test,  these  shal l  be  provided  by the  manufacturer.  

8.4.2  Modes of  operation  of  the transmitter  

For the  pu rpose  of  the  measurements  accord ing  to  th is  document,  there  shal l  be  a  means  to  
operate  the  transm i tter u nmodu lated  or,  al ternati vel y,  the  method  of  obtain i ng  an  unmodu lated  
carrier or  special  types  of  modu lation  patterns  may be  decided  by ag reement  between  the  
manu factu rer and  the  test  l aboratory.  I t  shal l  be  described  i n  the  test  report.  I t  may i nvolve  
su i table  temporary i n ternal  mod i fi cati ons  of  the  equ ipment  under  test.  

8.4.3  Common  test  cond i tions for  protection  from  inval id  controls  

I n  al l  functi onal  tests  us ing  Messages  1 7,  20 ,  22,  23  and  DSC channel  management  
te lecommands,  the  messages  or te lecommands  sender s tat ion  shal l  use  a  val id  base  s tation  
MMSI  format to  veri fy that  the  EUT operates  as  described  i n  the  requ i red  resu l ts .  The  tests  
shal l  be  repeated  us i ng  an  i nval i d  base  stati on  MMSI  format for  the  messages  or DSC  
te lecommands  sender station  to  veri fy that  the  EUT i gnores  these  messages  or  
te lecommands.  

8.4.4  Measurement  uncertain ties  

Maximum  values  of  absolu te  measuremen t  uncertain ties  shal l  be  as  fo l l ows:  

RF frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±1  ×  1 0–7  

RF  power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±0, 75  dB  

Ad jacent  channel  power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±5 dB  
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Conducted  spurious  em ission  of  transm i tter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±4 dB  

Conducted  spurious  em ission  of  receiver   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   ±3  dB  

Two-signal  measuremen t   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±4 dB  

Three-s ignal  measurement   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±3  dB  

Rad iated  em iss ion  of  transm i tter   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±6 dB  

Rad iated  em iss ion  of  receiver   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   ±6  dB  

Transm i tter  t im ing  characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ±1  b i t  ( 1 04  µs)  

For the  test  methods  accord ing  to  th is  documen t,  these  uncertain ty f i g u res  are  val id  to  a  
conf idence  level  of  95  %.  

The  i n terpretati on  of  the  resu l ts  recorded  in  a  test  report  for  the  measurements  described  i n  
th is  document  shal l  be  as  fo l l ows:  

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

b)  the  actual  measurement uncertai n ty of  the  test  l aboratory carrying  ou t  the  measurements,  
for  each  part icu lar  measurement,  shal l  be  i ncl uded  i n  the  test  report;  

c)  the  values  of  the  actual  measurement  uncertain ty shal l  be ,  for  each  measurement,  equal  
to  or  l ower than  the  f i gures  g i ven  i n  8 . 4. 4  (abso lu te  measurement  uncertai n ties) .  

9 Power supply,  envi ronmental  and  EMC tests 

9.1  Test  summary 

Tests  shal l  be  done  i n  accordance  wi th  I EC 60945  as  speci fi ed  i n  Table  21 .  
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Table  21  – Test  summary 

Test  ti tl ea  
Clause/subcl ause of  

IEC 60945:2002  
Comment  

I n ter-un i t  connecti on  4. 2 . 4  (6 . 4)  I n terfaces  other than  those  i n  
I EC  61 1 62-1  are  al l owed;  see  6. 7. 3  
wai ver b  

Power supply 4. 3   

Extreme power supply  4. 3 . 1  (7. 1 )  Lower l im i t  of  extreme  d . c.  power 
suppl y shal l  be  –20  % of  nom inal  
vo l tage  

Waiverb  

Excessive  cond i t i ons  4. 3 . 2  (7. 2 )  Wai verb  

Power supply short- term  variati on  
and  power suppl y fai l u re   

4. 3 . 3  (7. 3,  7 . 4)  Wai verb  

Undervol tage  (brown  ou t)  test    See  9 . 4;  wai verb  

Durabi l i ty and  resistance to  
envi ronmental  cond i tions  

4. 4  (8 )   

Dry heat  8. 2. 1  Reduce  t ime  to  5  h ;  wai verb  

Note  that  8 . 2. 2  i s  covered  by 
Clause  1 1  

Damp heat  8. 3  Waiverb  

Low temperatu re  Storage:  8 . 4. 1  Functi onal :  8 . 4. 2  Waiverb  

Note  that  8 . 4. 2  i s  covered  by 
Clause  1 1  

Thermal  shock   No  

Drop   No  

Vibrat i on/shock   See 9. 2  

Rain  and  spray  8. 8  Waiverb  

Immers ion   No  

Solar rad iati on  Yes  Waiverb  

Oi l  res i s tance  Yes  Waiverb  

Corros i on  Yes  Waiverb  

In terference  4. 5   

E l ectromagneti c  em iss ion  9   

Immun i ty  to  e l ectromagneti c  
envi ronment  

1 0   

Compass  safe  d i stance  4. 7  (1 1 . 2 )   Waiverb :  the  manu factu rer may 
take  l i abi l i ty  for  the  f i gu res  g i ven  
for CSD  

Safety precautions  4. 8   

Protect i on  agai nst  dangerous  
vol tages  

4. 8. 1  ( 1 2 . 1 )  Wai ver b  

E l ectromagneti c  rad i ofrequency 
rad iati on  

4. 8. 2  ( 1 2. 2)   

X- rad iat i on  4. 8. 3  ( 1 2. 4)   

a  Left-ad justed  bo ld  head ings  refer to  head i ngs  i n  I EC  60945.  

b  Th is  test  may be  wai ved  i f  the  manufactu rer i s  abl e  to  produce  evi dence  that  the  requ i remen t  i s  fu l f i l l ed .  
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9.2  Vibration /shock 

9.2. 1  Vibration  

9.2. 1 .1  Method  of  measurement  

The vibration  test  shal l  be  done  us ing  sweep range  and  ampl i tude  as  defi ned  in  I EC  60945  at  
a sweep rate  of  0 , 2  octaves  per m inu te  (wh ich  i s  abou t  40  m in  per  sweep) .  

One  sweep up  (2  Hz to  1 00  Hz)  shal l  be  fo l l owed  by a sweep down  (1 00  Hz  to  2  Hz)  for each  
axis  keeping  the  EUT operational  th roughout.  

9.2. 1 .2  Resu l ts  requ i red  

Veri fy that  the  EUT stays  operational  th roughout  the  test;  a  successfu l  performance  check 
shal l  be  carried  ou t  at  the  end  of  the  test  peri od.  

9.2.2  Shock 

9.2.2.1  Purpose 

The test  provides  a method  by wh ich  responses  of  componen ts  and  equ ipment  comparable  
wi th  those  l ikel y to  be  experienced  i n  practice  in  the  operati onal  envi ronment can  be  produced  
i n  the  test  l aboratory.  

Th is  test  on l y appl i es  to  exposed  equ ipment.  

9.2.2.2  Method  of  measurement  

The EUT shal l  be  mounted  in  the  normal  operati ng  ori entati on  and  shal l  be  kept  operational  
duri ng  the  shocks.  The  EUT shal l  be  mechan ical l y connected  to  the  shock mach ine  by i ts  
normal  means  of  attachment.  The  peak accelerati on  shal l  be  1 00  m /s2 ,  pu lse  shape  shal l  be  
hal f  s i ne  and  du ration  25  ms.  

The shock pu lse  shal l  be  measured  by an  accelerometer p laced  at  the  EUT f ixi ng  po in t  
nearest  to  the  cen tre  of  the  table  surface.  To  carry ou t  the  measurement,  proceed  as  fo l l ows.  

a)  Carry ou t  a  performance  check.  

b)  Appl y th ree  success ive  upward  shocks  wi th  the  EUT operative.  

c)  Check for external  i nd icati ons  of  damage.  

d)  Carry ou t  a  second  performance  check.  

9.2.2.3  Resu l ts  requ i red  

There  shal l  be  no  external  i nd icati ons  of  damage  and  there  shal l  be  no  detectable  degradati on  
i n  performance  du ri ng  the  performance  check.  

9.3  Performance  tests/checks  

For the  performance  test,  repeat  tests  of  1 0 . 2. 1 . 1 ,  and  1 0. 2 . 1 . 2 .  

For the  performance  check,  repeat  tests  of  1 0. 2 . 1 . 1 ,  and  1 0 . 2 . 1 . 2.  
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9.4  Undervol tage test  (brown  out)  

9.4. 1  Purpose 

Th is  test  s imu lates  the  s i tuati on  where  the  nom inal  suppl y vo l tage  drops  to  be low acceptable  
l eve ls  and  then  recovers  over a med ium  time  period .  Th is  i s  cons isten t  wi th  the  performance  
of  a  f l at  or  unheal thy battery when  an  eng ine  i s  s tarted .  

9.4.2  Method  of  test  

Operate  the  EUT at  the  nom inal  suppl y vo l tage  as  i nd icated  by the  manufacturer.  

a)  G radual l y reduce  the  suppl y vo l tage  to  40  % of  the  nom inal  suppl y vo l tage  over a t ime  
peri od  of  30  s .  

b)  G radual l y i ncrease  the  suppl y vo l tage  back to  80  % of  the  nom inal  suppl y vo l tage  over a 
t ime  period  of  30  s .  

9.4.3  Requi red  resu l t  

Confi rm  the  fo l lowing .  

a)  The  un i t  shal l  not  en ter i n to  any undefi ned  or u ndesi rable  s tate  as  veri f i ed  by a  
performance  check.  

b)  The  EUT shal l  recover  and  be  fu l l y operational  as  veri f i ed  by a  performance  check.  

1 0  Operational  tests  

1 0. 1  General  

1 0. 1 . 1  Qual i ty assurance 

(see  4. 1 . 2)  

1 0. 1 . 1 . 1  Method  of  measurement  

By i nspection  of  documentati on .  

1 0. 1 . 1 .2  Requi red  resu l ts  

The requ i rements  of  4 . 1 . 2  shal l  be  met.  

1 0. 1 .2  Safety of  operation  

(see  4. 1 . 3)  

1 0. 1 .2. 1  Method  of  measurement  

By i nspection .  

1 0. 1 .2.2  Requi red  resu l ts  

The requ i rements  of  4 . 1 . 3  shal l  be  met.  

1 0. 1 .3  Addi tional  features  

(see  4. 1 . 4)  

1 0. 1 .3. 1  Method  of  measurement  

Operate  the  EUT i n  standard  test  envi ronment.  Repeat  tests  that  m ight  be  affected  by the  
add i t i onal  feature.  
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1 0. 1 .3.2  Requi red  resu l ts  

The requ i rements  of  4 . 1 . 4  shal l  be  met.  

1 0.2  Modes of  operation  

(see  4. 1 . 5)  

1 0.2. 1  Autonomous  mode 

(see  4. 1 . 5. 2 )  

1 0.2. 1 . 1  Transmit  posi tion  reports  

1 0.2. 1 . 1 . 1  Method  of  measurement  

Set  up  s tandard  test  envi ronmen t.  Record  the  VDL communicati on  and  check for  messages  
transm i tted  by the  EUT.  

1 0.2. 1 . 1 .2  Requ i red  resu l ts  

Confi rm  that  the  EUT transm i ts  Messages  1 8  and  24  fo l l owing  the  nom inal  schedu le  and  
al ternates  between  channel  A and  channel  B .  

1 0.2. 1 .2  Receive  Class A posi t ion  reports  

1 0.2. 1 .2. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment.  

a)  Swi tch  on  test  targets ,  then  start  operation  of  the  EUT.  

b)  Start  operation  of  the  EUT,  then  swi tch  on  test  targets.  

c)  Transm i t  test  targets  us ing  the  same time  periods  on  channel  A and  channel  B .  

Check the  VDL communicati on ,  test  ou tpu t,  and  where  provided,  d isplay or external  i n terface  
of  the  EUT.  

1 0.2. 1 .2.2  Requi red  resu l ts  

Confi rm  that  EUT receives  con tinuousl y under cond i t ions  1 0. 2. 1 . 2 . 1  a) ,  b)  and  c)  and ,  where  
provided ,  ou tpu ts  the  received  messages  on  the  external  i n terface  or d isplay.  

1 0.2. 1 .3  Receive  Class B  "CS"  posi t ion  reports  

NOTE  Th i s  test  i s  on l y  appl i cable  i f  a  d i spl ay or  d i splay i n terface  for  the  recei ved  messages  i s  provi ded.  

1 0.2. 1 .3. 1  Method  of  measurement  

Set up  standard  test  envi ronmen t.  S imu late  at  l east  one  add i ti onal  C lass  B  "CS"  test  target  
(bi t  s tu ff ing  shal l  not  i ncrease  4  b i t) .  

Check the  VDL communicati on ,  test  ou tpu t,  and  d i splay or  external  i n terface  of  the  EUT.  

1 0.2. 1 .3.2  Requi red  resu l ts  

Confi rm  that  EUT receives  the  C lass  B  "CS"  test  target  con ti nuous l y and,  where  provided,  
ou tpu ts  the  received  Messages  1 8  and  24  on  the  external  i n terface.  
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1 0.2. 1 .4  Receive  in  ad jacent  t ime periods  

1 0.2. 1 .4. 1  Method  of  measurement  

Set  up  standard  test  envi ronment.  S imu late  add i t i onal  targets  so  that  the  f i rst  4  of  each  5  t ime  
peri ods  are  used .  The  report ing  rate  may be  increased  for the  purpose  of  th is  test.  

Check the  VDL communicati on ,  test  ou tpu t,  and  where  provided,  d isplay or external  i n terface  
of  the  EUT.  

1 0.2. 1 .4.2  Requi red  resu l ts  

Confi rm  that  EUT con ti nuous l y receives  messages  i n  the  t ime  periods  ad j acent  to  own  
transm ission  period  wi th  an  acceptable  l oss  of  5  %.  

1 0.2. 1 .5  Rx performance test  

1 0.2. 1 .5. 1  Method  of  measurement  

Set  up  standard  test  envi ronment.  Simu late  add i t i onal  targets  so  that  9  of  1 0  t ime  periods  are  
used .  

Check the  VDL communicati on ,  test  ou tpu t,  and  where  provided,  d isplay or external  i n terface  
of  the  EUT.  

1 0.2. 1 .5.2  Requi red  resu l ts  

Confi rm  that  EUT con tinuous l y receives  messages  and ,  where  provided ,  ou tpu ts  the  received  
messages  on  the  external  i n terface  wi th  a  l oss  of  not  more  than  5  %.  

1 0.2.2  Assigned  mode 

(see  4. 1 . 5. 3 )  

1 0.2.2. 1  Group assignment  

1 0.2.2. 1 . 1  Method  of  measurement  

Set up  standard  test  envi ronmen t and  operate  EUT i n  au tonomous  mode.  Transm i t  a  g roup  
ass ignment command  Message  23  to  the  EUT address ing  s tations  by  

•  reg ion ,  

•  s tation  type,  and  

•  type  of  sh ip,  

and  command ing  for  

•  Tx/Rx mode,  

•  reporting  rate,  and  

•  qu i et  t ime.  

Record  transm i tted  messages.  

1 0.2.2. 1 .2  Requi red  resu l ts  

Confi rm  that  the  EUT transm i ts  pos i ti on  reports  Message  1 8  accord ing  to  the  def ined  
parameters  and  reverts  to  s tandard  report i ng  rate  after  4  m in  to  8  m in .  

Confi rm  that  the  operati on  of  the  EUT i s  not  affected  when  not  addressed .  
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1 0.2.2.2  Base station  reservations  

1 0.2.2.2. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  Transm i t  a  
reservation  Message  20  to  the  EUT speci fyi ng  reserved  t ime  periods.  

Record  transm i tted  messages.  

1 0.2.2.2.2  Requi red  resu l ts  

Confi rm  that  the  EUT transm i ts  pos i t ion  reports  Message  1 8  wi thout  u si ng  reserved  t ime  
peri ods.  

1 0.2.3  Pol led  mode/in terrogation  response  

(see  4. 1 . 5. 4)  

1 0.2.3. 1  In terrogation  for Messages 1 8  and  24  

1 0.2.3. 1 . 1  Method  of  measurement  

Set up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Appl y an  
i n terrogati on  message  (Message  1 5;  EUT as  desti nation)  to  the  VDL accord ing  to  message  
table  ( ITU-R  M . 1 371 -5:201 4,  Table  42)  for responses  wi th  Message  1 8,  Message  24:  

a)  wi th  transm ission  offset  =  0 ;  

b)  wi th  transm ission  offset  =  defi ned  value;  

c)  wi th  a  Message  23  "qu iet  t ime"  command  transm i tted  before  the  i n terrogati on .  

Record  transm i tted  messages  and  frame s tructure.  

1 0.2.3. 1 .2  Requ i red  resu l ts  

Check that  the  EUT transm i ts  the  appropriate  in terrogati on  response  message  as  requested  
after defi ned  transm ission  offset.  Confi rm  that  the  EUT transm i ts  the  response  to  the  
i n terrogati on  on  the  same channel  as  that  received.  

1 0.2.3.2  In terrogation  for Message 1 9  

1 0.2.3.2. 1  Method  of  measurement  

Set up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Appl y an  
i n terrogati on  message  (Message  1 5;  EUT as  desti nation)  by a base  s tation  to  the  VDL 
accord ing  to  message  table  ( ITU-R  M. 1 371 -5:201 4,  Table  42)  for  responses  wi th  Message  1 9:  

a)  wi th  transm ission  offset  =  0 ;  

b)  wi th  transm ission  offset  =  defi ned  value.  

Record  transm i tted  messages  and  frame structure.  

1 0.2.3.2.2  Requi red  resu l ts  

Check that  

a)  the  EUT does  not  respond,  and  

b)  the  EUT transm i ts  the  appropriate  i n terrogation  response  message  as  requested  after  
def ined  transm iss ion  offset.  
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Confi rm  that  the  EUT transm i ts  the  response  on  the  same channel  as  that  received  and  the  
data con ten t  i s  i den tical  wi th  that  i n  Message  24.  

1 0.3  Messages  extend ing  one t ime period  

(see  4. 1 . 5)  

1 0.3. 1  Method  of  measurement  

Check the  documentation  for a  poss ibi l i ty to  i n i t i ate  transm iss ion  of  messages  l onger than  one  
time  period.  

1 0.3.2  Requi red  resu l ts  

I t  shal l  not  be  poss ible  for the  user to  i n i t i ate  the  transm iss ion  of  messages  l onger than  one  
time  period.  

1 0.4  Channel  selection  

(see  6 . 2)  

1 0.4. 1  Val id  channels  

1 0.4. 1 . 1  Method  of  measurement  

Set up  standard  test  envi ronmen t and  operate  EUT i n  au tonomous  mode.  Swi tch  the  EUT to  
d i fferent  channels  wi th in  the  operati ng  band  as  speci f ied  i n  6 . 2  by transm ission  of  channel  
managemen t message  (Message  22)  broadcast  and  addressed  to  EUT.  

Record  the  VDL messages  on  the  designated  channels  and  check "band  f lag "  and  "Message  
22  f l ag "  i n  Message  1 8  (note  that  DSC command  i s  covered  i n  Annex C) .  

1 0.4. 1 .2  Requi red  resu l ts  

Confi rm  that  the  EUT swi tches  to  the  requ i red  channel  accord ing l y.  

1 0.4.2  Inval id  channels  

1 0.4.2. 1  Method  of  measurement  

Set  up  standard  test  envi ronment and  operate  EUT i n  au tonomous  mode.  Check un i ts  
capabi l i ty on  the  "band  f lag "  and  "Message  22  f lag "  i n  Message  1 8 .  Swi tch  the  EUT to  
channels  ou tsi de  the  operati ng  band  as  speci f i ed  i n  6. 2 .  

Record  the  VDL messages  on  the  des ignated  channels.  

1 0.4.2.2  Requi red  resu l ts  

Confi rm  that  the  EUT does  not  swi tch  to  the  respecti ve  channels  and  s tops  transm iss ions.  

1 0.5  In ternal  GNSS receiver  

(see  6 . 3)  

Relevan t  tests  accord ing  to  I EC  61 1 08  (al l  parts)  shal l  be  performed  wi th  regard  to  

•  pos i t ion  accuracy (s tatic) ,  

•  pos i t ion  accuracy (dynam ic) ,  

•  COG/SOG  accuracy,  

•  pos i t ion  update,  and  
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•  s tatus  i nd icati ons  ( incl ud ing  RAIM,  where  f i tted) .  

1 0.6  AIS information  

(see  6 . 5)  

1 0.6. 1  In formation  content  

(see  6 . 5. 1 )  

1 0.6. 1 . 1  Defau l ts  

1 0.6. 1 . 1 . 1  Method  of  measurement  

Set up  the  s tandard  test  envi ronment and  reset  the  equ ipment to  enable  the  manufacturers  
static  data del i very defau l ts .  Attempt to  set  the  equ ipmen t to  operate  i n  au tonomous  mode.  

1 0.6. 1 . 1 .2  Requi red  resu l ts  

Confi rm  that  the  defau l t  MMSI  i s  set  at  000000000  and  that  o ther s tat ic  data defau l ts  
unambiguous l y i denti fy that  the  equ ipment  has  been  properl y i n i ti al i sed .  Conf i rm  that  the  
transm issions  are  i nh ibi ted  and  that  an  i nd icati on  i s  g i ven  that  transm iss ions  are  i nh ibi ted.  

1 0.6. 1 .2  Requ i red  information  

1 0.6. 1 .2. 1  Method  of  measurement  

Set up  standard  test  envi ronment and  operate  EUT i n  au tonomous  mode.  Appl y al l  s tat ic  data 
to  the  EUT.  

Record  al l  messages  on  VDL and  check the  contents  of  pos i t ion  report  Message  1 8  and  static  
data report  Messages  24  A and  B.  

1 0.6. 1 .2.2  Requ i red  resu l ts  

Confi rm  that  data transm i tted  by the  EUT compl ies  wi th  stat ic  data and  pos i ti on  sensor  data.  

1 0.6. 1 .3  External  sensor i nformation  

(see  6 . 3 ,  6 . 6 . 3 )  

1 0.6. 1 .3. 1  Appl icabi l i ty  

This  test  i s  appl icable  i f  an  optional  i n terface  for  external  sensors  i s  provided .  

1 0.6. 1 .3.2  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  

a)  Appl y external  pos i t i on  data wi th  expected  error <  1 0  m  ( from  GBS sentence)  and  wi th i n  
26  m  of  i n ternal  posi t ion .  

b)  S imu late  unavai lable/i nval i d  external  sensor  data  and  m issing /incorrect  checksum .  

c)  Appl y a  non-WGS-84  pos i t i on  i npu t.  

d )  Appl y an  unspeci fi ed  (no  DTM)  pos i t ion  i npu t.  

e)  Appl y a l ow accuracy pos i t ion  inpu t  wi th  expected  error  >  1 0  m  or wi thout  RAIM  
i n formation  (no  GBS) .  

f)  Appl y pos i t i on  data wi th  more  than  26  m  apart  from  in ternal  pos i t i on .  

g )  D isconnect  the  i n ternal  GNSS  an tenna,  or  o therwi se  d isable  the  i n ternal  GNSS  receiver.  
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Record  al l  messages  on  VDL and  check the  con ten ts  of  pos i t ion  report  Message  1 8  for 
pos i t ion  and  COG/SOG.  

1 0.6. 1 .3.3  Requi red  resu l ts  

The fo l l owing  resu l ts  are  requ i red .  

a)  Data  transm i tted  by the  EUT compl ies  wi th  external  sensor i npu ts.  

b) ,  c) ,  d ) ,  e) ,  f ) ,  g )  External  data i s  not  used .  

I n  al l  cases,  conf i rm  that  accuracy and  RAIM  f l ags  are  set  accord ing l y;  confi rm  that  pos i t i on  
and  COG/SOG  are  of  the  same sou rce.  

1 0.6.2  In formation  update rates  

(see  6 . 5. 2)  

1 0.6.2. 1  Nominal  reporting  i n terval  

1 0.6.2. 1 . 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  

a)  Start  wi th  own  SOG  of  1  kn ;  record  al l  messages  on  VDL for 1 0  m in  and  evaluate  
report ing  rate  for  pos i t i on  report  of  EUT by calcu lat ing  average  transm ission  offset  over  
test  period.  

b)  I ncrease  speed  to  1 0  kn .  

c)  Reduce  speed  to  1  kn .  

Record  al l  messages  on  VDL and  check transm ission  offset  between  two  consecu ti ve  
transm issions.  

1 0.6.2. 1 .2  Requi red  resu l ts  

The fo l l owing  resu l ts  are  requ i red .  

a)  Report i ng  in terval  shal l  be  3  m in  (±1 0  s) .  

b)  Confi rm  that  the  report i ng  i n terval  of  30  s  (±5 s)  has  been  establ i shed  after the  next  
transm ission  i n  the  o l d  schedu le  at  the  l atest.  The  average  reporting  i n terval  calcu lated  

over  at  l east  25  transm issions  shal l  be  30  s  (±2  s) .  

c)  Confi rm  that  the  reporti ng  rate  i s  reduced  after  3  m in  (speed  reduction) .  

1 0.6.2.2  Assigned  report ing  in terval  

1 0.6.2.2. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  

a)  Transm i t  an  ass igned  mode  command  Message  23  to  the  EUT wi th  des ignated  reporti ng  
i n tervals  of  5  s  to  3  m in  accord ing  to  Table  1 7.  

b)  Transm i t  an  ass igned  mode  command  Message  23  to  the  EUT wi th  des i gnated  reporti ng  
i n terval  of  1 0  m in .  

c)  Transm i t  Messages  23  wi th  a refresh  rate  of  1  m in  wi th  des i gnated  reporti ng  in tervals  of  
6  m in  and  1 0  m in .  

d )  Transm i t  Messages  23  des ignated  reporti ng  i n terval  f i e l d  sett ings  of  1 1  to  1 5 .  

e)  Change  course,  speed .  Record  transm i tted  messages.  
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1 0.6.2.2.2  Requi red  resu l ts  

The fo l l owing  resu l ts  are  requ i red .  

a)  Confi rm  that  the  EUT transm i ts  pos i t ion  reports  Message  1 8  accord ing  to  the  parameters  
def ined  by Message  23.  The  EUT shal l  revert  to  au tonomous  mode wi th  nom inal  reporti ng  
i n terval  after  4  m in  to  8  m in .  

b)  Confi rm  that  the  EUT reverts  to  au tonomous  mode wi th  nom inal  reporti ng  i n terval  after  
4  m in  to  8  m in .  

c)  Confi rm  that  the  EUT transm i ts  pos i t ion  reports  Message  1 8  accord ing  to  the  parameters  
def ined  by Message  23.  

d )  Confi rm  that  the  EUT does  not  change  i ts  nom inal  behaviour.  

e)  The  report ing  i n terval  shal l  not  be  affected  by cou rse  or  speed .  

1 0.6.2.3  Static  data  reporting  i n terval  

1 0.6.2.3. 1  Method  of  measurement  

Set up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Record  the  
transm i tted  messages  and  check for static  data (Message  24) .  

Repeat the  test  at  an  ass i gned  reporting  i n terval  o f  5  s .  

1 0.6.2.3.2  Requi red  resu l ts  

Confi rm  that  the  EUT transm i ts  submessages  24A and  24B every 6  m in  (24B fo l lowing  24A 
wi th i n  1  m in ) .  Transm ission  shal l  al ternate  between  channel  A and  channel  B  and  be  
i ndependent  of  the  Message  1 8  reporti ng  i n terval .  

1 0.7  In i t ial isation  period  

(see  6 . 5. 3)  

1 0.7. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment  wi th  SOG  >  2  kn  as  fo l lows.  

a)  Swi tch  on  the  EUT from  co ld  (off- time  m in imum  1  h )  wi th  EUT operating  i n  au tonomous  
mode.  

b)  Swi tch  off  the  EUT for a  peri od  of  t ime  between  1 5  m in  to  60  m in  and  swi tch  on  again .  

c)  Make  the  GNSS sensor  unavai lable  for  a  peri od  of  t ime  between  1  m in  to  5  m in .  

Record  transm i tted  messages.  

1 0.7.2  Requi red  resu l ts  

Confi rm  that  the  EUT starts  regu lar transm iss ion  o f  Message  1 8  i ncl ud ing  val i d  pos i t i on :  

a)  wi th i n  30  m in  after  swi tch  on ;  

b)  wi th i n  5  m in ;  

c)  s tops  transm i tt i ng  after the  next  transm ission  and  resumes  wi th i n  1  m in  after enabl i ng  the  
pos i t ion  source.  

1 0.8  Alarms and  ind ications,  fal l -back arrangements  

(see  6 . 6)  

1 0.8. 1  Bu i l t-i n  in teg ri ty test  

(see  6 . 6. 1 )  
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1 0.8. 1 . 1  Method  of  measurement  

Check manufacturer’s  documentati on  on  bu i l t- i n  i n tegri ty test.  

1 0.8. 1 .2  Requi red  resu l t  

Veri fy that  an  i nd icati on  i s  provided  i f  a  mal function  i s  detected.  

1 0.8.2  Transceiver protection  

1 0.8.2. 1  Method  of  measurement  

Set up  standard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Open-ci rcu i t  and  
short-ci rcu i t  VHF antenna term inals  of  the  EUT for  at  l east  5  m in  each .  

1 0.8.2.2  Requ i red  resu l ts  

The EUT shal l  be  operati ve  again  wi th in  2  m in  after  ref i tti ng  the  antenna wi thout  damage  to  
the  transceiver.  

1 0.8.3  Transmitter  shutdown  procedure  

(see  6 . 6. 2)  

1 0.8.3. 1  Method  of  measurement  

Check manufactu rer’s  documentation  on  transm i tter  shu tdown  procedure.  

1 0.8.3.2  Requi red  resu l t  

Veri fy that  a  transm i tter shu tdown  procedure  i ndependen t  of  the  operati ng  software  i s  
provided .  

1 0.8.4  Posi t ion  sensor fal lback cond i t ions  

(see  6 . 6. 3)  

1 0.8.4. 1  Method  of  measurement  

Set up  standard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  Where  an  opti on  for  
an  external  GNSS sensor  i s  not  provided,  the  respecti ve  tests  shal l  be  om i tted .  

Appl y pos i t i on  sensor  data i n  a  way that  the  EUT operates  i n  the  s tates  def i ned  below:  

a)  external  DGNSS i n  use  i f  implemented ;  

b)  i n ternal  DGNSS i n  use  (corrected  by Message  1 7)  i f  implemen ted ;  

c)  i n ternal  DGNSS i n  use  (corrected  by a beacon)  i f  implemented;  

d )  external  GNSS  i n  use  i f  implemented;  

e)  i n ternal  GNSS i n  use;  

f)  no  sensor pos i t i on  in  use.  

Check the  posi t ion  accuracy and  RAIM  f lag  i n  the  VDL Message  1 8  and,  where  provided,  the  
ALR  sentence.  

1 0.8.4.2  Requi red  resu l t  

Veri fy that  the  use  of  pos i t ion  source,  pos i t ion  accuracy f lag ,  RAIM  f lag  and  pos i t i on  
i n formation  compl ies  wi th  Table  1 .  
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Veri fy that  the  pos i t ion  sensor s tatus  i s  main tai ned  for the  next  schedu led  report  and  changed  
after  that.  

1 0.8.5  Speed  sensors  

(see  6 . 6. 4)  

1 0.8.5. 1  Method  of  measurement  

Set up  standard  test  envi ronment and  operate  EUT i n  au tonomous  mode.  Where  an  option  for  
an  external  GNSS sensor  i s  not  provided,  th is  test  shal l  be  om i tted .  

a)  Appl y val i d  external  DGNSS pos i t i on  and  speed  data.  

b)  Make  external  DGNSS posi t ion  i nval i d  ( for example  by wrong  checksum ,  "val id /inval id "  
f lag ) .  

1 0.8.5.2  Requ i red  resu l t  

Check the  fo l lowing .  

a)  The  external  data for SOG/COG  is  transm i tted  i n  Message  1 8.  

b)  The  i n ternal  data for SOG/COG  is  transm i tted  in  Message  1 8 .  

1 0.9  User in terface  

(see  6 . 7)  

1 0.9. 1  Display 

(see  6 . 7. 1 )  

1 0.9. 1 . 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  

a)  Check status  i nd icati ons  for power,  Tx  timeou t,  Error.  

b)  Appl y Message  23  "qu iet  t ime"  of  >  7  m in .  

c)  S imu late  VDL load  i n  order to  make i t  impossible  for the  EUT to  f i nd  free  cand idate  
periods.  

1 0.9. 1 .2  Requ i red  resu l ts  

Check the  fo l lowing .  

a)  I nd icators  are  avai lable  and  working  correctl y accord ing  to  manufacturer’s  documen tation .  

b)  The  Tx  t imeou t  i nd icati on  i s  acti vated .  

c)  The  Tx t imeout  i nd icati on  i s  act i vated .  

1 0.9.2  Message  d isplay 

1 0.9.2. 1  General  

This  test  i s  on l y appl icable  i f  a  message  d isplay i s  provided .  

1 0.9.2.2  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  

Transm i t  a  Message  1 4.  
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1 0.9.2.3  Requi red  resu l ts  

Veri fy that  the  EUT d isplays  the  message.  

1 0.9.3  Static  data  input  

(see  6 . 7. 2)  

1 0.9.3. 1  Method  of  measurement  

Veri fy that  s tat ic  data can  be  i npu t  to  the  un i t  accord ing  to  the  manufacturer’s  documentati on .  
Set  up  s tandard  test  envi ronment  and  operate  EUT in  au tonomous  mode.  

1 0.9.3.2  Requi red  resu l ts  

Check that  stat ic  data are  transm i tted  correctl y by the  EUT and  that  the  MMSI  cannot  be  
al tered  by the  user.  

1 0.9.4  External  in terfaces  

(see  6 . 7. 3)  

1 0.9.4. 1  Display in terface  

1 0.9.4. 1 . 1  General  

This  test  on l y appl ies  i f  a  d i splay i n terface  i s  provided .  

1 0.9.4. 1 .2  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Appl y a  safety 
re lated  broadcast  Message  1 4  th rough  the  VDL to  the  EUT.  

Check the  ou tpu t  on  the  d isplay i n terface.  

1 0.9.4. 1 .3  Requi red  resu l ts  

The in terface  shal l  be  compl ian t  wi th  I EC  61 1 62-1  protocol  and  the  manufacturer’s  
documen tation  of  i n terface  hardware.  

1 1  Physical  tests  

1 1 . 1  TDMA transmitter  

(see  7. 2. 3)  

1 1 . 1 . 1  Frequency error  

1 1 . 1 . 1 . 1  Defin i tion  

The frequency error of  the  transm i tter i s  the  d i fference  between  the  measured  carri er 
frequency i n  the  absence  of  modu lat ion  of  the  transm i tter  and  i ts  requ i red  frequency.  

1 1 . 1 . 1 .2  Method  of  measurement  

Perform  the  fo l l owing .  

a)  The  carrier  frequency shal l  be  measured  i n  the  absence  of  modu lati on .  

b)  Tests  shal l  be  performed  on  the  lowest  operating  frequency on  wh ich  the  EUT can  
transm i t  accord ing  to  the  manufacturers  speci f ication  and  AIS  2  ( 1 62, 025  MHz) .  
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c)  The  measurement  shal l  be  made under  normal  and  extreme test  cond i ti ons .  

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

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

1 1 . 1 .2  Carrier power 

1 1 . 1 .2. 1  Defin i tion  

The power of  a  rad io  frequency s ignal  (conducted)  i s  defi ned  as  the  mean  power del i vered  to  

a 50  Ω  l oad  during  a rad io  frequency cycle.  The  carrier power i s  def ined  as  the  average  rad io  
frequency power measured  over the  transm i tter duration .  The  transm i tter duration  i s  defi ned  
i n  7. 3 . 2 . 5 .  

1 1 . 1 .2.2  Method  of  measurement  

The fo l l owing  measurement  arrangement  appl ies  (see  also  Figure  9) .  

a)  The  transm i tter  shal l  generate  test  s i gnal  number 4.  

b)  The  average  power shal l  be  measured  over the  transm i tter duration .  Th is  power shal l  be  
fu rther averaged  over  measurements  from  200  transm issions.  Th is  value  shal l  be  
corrected  accord ing  to  the  transm i tter  du ty cycle  to  i nd icate  the  carrier  power.  

c)  Tests  shal l  be  performed  on  the  lowest  operating  frequency on  wh ich  the  EUT can  
transm i t  accord ing  to  the  manufacturer’s  speci fi cati on  and  AIS  2  ( 1 62, 025  MHz) .  

d )  The  measurement  shal l  be  carried  ou t  under normal  and  extreme test  cond i ti ons.  

 

Figure 9  – Measurement  arrangement  for carrier power 

1 1 . 1 .2.3  Requi red  resu l ts  

At al l  test  frequencies ,  the  carrier  power shal l  be  33  dBm  ± 1 , 5  dBm  under normal  test  
cond i t i ons.  

At  al l  test  frequencies ,  the  carrier power shal l  be  33  dBm  ± 3  dBm  under extreme test  
cond i t i ons.  

1 1 . 1 .3  Transmission  spectrum  

1 1 . 1 .3. 1  Defin i tion  

This  test  i s  to  ensure  that  the  modu lat ion  and  transien t  s i debands  produced  by the  transm i tter  
under normal  operating  cond i t i ons  fal l  wi th i n  the  al l owable  mask.  

1 1 . 1 .3.2  Method  of  measurement  

Perform  the  fo l l owing .  

a)  The  test  shal l  use  test  s i gnal  number 4.  

b)  The  EUT shal l  be  connected  to  a  spectrum  anal yser.  A resolu ti on  bandwidth  of  1  kHz,  
vi deo  bandwidth  of  3  kHz or g reater  and  pos i t i ve  peak detection  (maximum  hold)  shal l  be  
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used  for th is  measurement.  A su ffi ci en t  number  of  sweeps  shal l  be  used  and  su ff ic ien 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  lowest  operati ng  frequency on  wh ich  the  EUT can  
transm i t  accord ing  to  the  manufacturer’s  speci f icati on  and  AIS  2  ( 1 62, 025  MHz) .  

1 1 . 1 .3.3  Requi red  resu l t  

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

•  i n  the  reg ion  between  the  carri er 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  carri er,  the  modu lat ion  and  trans ien t  s idebands  shal l  be  
be low –25  dBW;  

•  at  ±25 kHz  to  ±62, 5  kHz removed  from  the  carrier,  the  modu lati on  and  transien t  s idebands  
shal l  be  below the  l ower value  of  –60  dBW;  

•  i n  the  reg ion  between  ±1 0  kHz  and  ±25  kHz removed  from  the  carri er,  the  modu lat ion  and  
trans ien t  s i debands  shal l  be  below a l i ne  speci f ied  between  these  two  po in ts.  

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

For  i n formation ,  the  em ission  mask speci fi ed  above  i s  shown  i n  F igure  1 0.  

 

Figure 1 0  – Emission  mask 

1 1 . 1 .4  Modu lation  accuracy 

1 1 . 1 .4. 1  Defin i tion  

The modu lati on  accuracy i s  the  measurement  of  the  peak frequency deviat i on  of  the  
transm i tter  modu lati on  and  the  correct  implementation  of  the  GMSK BT f i l tering .  

1 1 . 1 .4.2  Method  of  measurement  

The measurement  procedure  shal l  be  as  fo l l ows  (see  also  Figure  1 1 ) .  

a)  The  equ ipment shal l  be  connected  i n  e i ther confi gu ration  A or confi gu ration  B  as  shown .  
The  tri gger device  i s  opt ional  i f  the  equ ipment i s  capable  of  synchron is i ng  to  the  
transm i tted  bursts .  

b)  The  transm i tter  shal l  be  tuned  to  AIS  2  ( 1 62, 025  MHz) .  

c)  The  transm i tter  shal l  be  modu lated  wi th  test  s ignal  number 2.  

d )  The  deviati on  from  the  carrier  frequency shal l  be  measured  as  a function  o f  t ime.  

e)  The  transm i tter  shal l  be  modu lated  wi th  test  s ignal  number 3 .  
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f)  The  deviati on  from  the  carrier  frequency shal l  be  measured  as  a function  o f  t ime.  

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 f icati on .  

h )  Testi ng  shal l  be  repeated  under  extreme test  cond i t i ons.  

 

Figure 1 1  – Measurement  arrangement  for modulat ion  accuracy 

1 1 . 1 .4.3  Requi red  resu l ts  

Peak frequency deviat ion  at  vari ous  po in ts  wi th in  the  data frame shal l  compl y wi th  Table  22 .  
These  l im i ts  appl y to  both  the  pos i t i ve  and  negati ve  modu lation  peaks.  B i t  0  i s  defi ned  as  the  
f i rst  b i t  of  the  train ing  sequence.  

Table  22  – Peak frequency deviation  versus  time  

Measurement  period  from  
centre  to  cen tre  of  each  bi t  

Test  signal  2  Test  signal  3  

Normal  Extreme  Normal  Extreme  

Bi t  0  to  bi t  1  <  3  400  Hz  

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

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

B i t  32  to  bi t  1 99  1  740  ±  1 75  Hz  1  740  ±  350  Hz  2  400  ±  240  Hz  2  400  ±  480  Hz  

 

1 1 . 1 .5  Transmitter  output  power versus t ime function  

1 1 . 1 .5. 1  Defin i tion  

Transm i tter ou tpu t  power  versus  t ime  function  i s  a  combination  of  the  transm i tter de lay,  attack 
time,  release  t ime  and  transm iss ion  durati on  (referri ng  to  F igure  3) ,  where:  

a)  transm i tter delay (TA)  i s  the  t ime  between  the  s tart  of  the  cand idate  transm ission  t ime  
peri od  and  the  t ime  when  the  transm ission  power exceeds  –50  dBc;  

b)  transm i tter attack t ime  (TB  – TA)  i s  the  t ime  between  the  transm i t  power exceed ing   
–50  dBc and  the  moment when  the  transm i t  power has  reached  a l eve l  1  dB  be low the  
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measured  steady-state  power (Pss )  and  main tains  a l evel  wi th in  +1 , 5/–1  dB  from  Pss  

thereafter;  

c)  transm i tter  re lease  t ime  (TF  – TE )  i s  the  t ime  between  the  end  f l ag  be ing  transm i tted  and  
the  moment  when  the  transm i tter ou tpu t  power has  reduced  to  a l evel  50  dB be low Pss  
and  remains  below th is  l evel  thereafter;  

d )  transm ission  durati on  (TF  – TA)  i s  the  t ime  from  when  power exceeds  –50  dBc to  when  the  
power returns  to  and  stays  below –50  dBc.  

1 1 . 1 .5.2  Method  of  measurement  

Perform  the  fo l l owing .  

a)  The  measu rement  shal l  be  carried  ou t  by transm i tt i ng  test  s ignal  number 2  (note  that  th is  
test  s i gnal  generates  one  add i t ional  s tu ffi ng  bi t  wi th in  i ts  CRC  porti on) .  

b)  The  EUT shal l  be  connected  to  a  spectrum  analyser.  A resolu ti on  bandwid th  of  1  MHz,  
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.  

c)  For the  purposes  of  th i s  test,  the  EUT shal l  be  equ ipped  wi th  a test  s ignal  (SYNC)  
i nd icati ng  the  s tart  of  each  t ime  period  that  i t  i n tends  to  transm i t  i n to .  Th is  wi l l  be  used  as  
a tri gger source  for the  spectrum  anal yser.  The  SYNC s ignal  shal l  be  al ig ned  to  the  
nom inal  start  t ime  (T0)  of  the  transm ission  t ime  peri od .  

d )  Tests  shal l  be  performed  on  the  lowest  operati ng  frequency on  wh ich  the  EUT can  
transm i t  accord ing  to  the  manu factu rer’s  speci f ication  and  AIS  2  ( 1 62, 025  MHz) .  

1 1 . 1 .5.3  Requi red  resul t  

The  transm i tter  power shal l  remain  wi th i n  the  mask shown  in  F igure  3  and  associated  t im ings  
g i ven  i n  Table  6.  

1 1 .2  TDMA receivers  

(see  7. 2. 4)  

1 1 .2. 1  Sensi t ivi ty  

1 1 .2. 1 . 1  Defin i tion  

The maximum  usable  sens i t i vi ty i s  the  m in imum  level  of  s i gnal  (dBm )  at  the  receiver i npu t,  
produced  by a carrier at  the  nom inal  frequency of  the  receiver,  modu lated  wi th  the  typi cal  test  
s i gnal  ( test  s i gnal  5) ,  wh ich  wi l l ,  wi thout  i n terference,  produce  a data s i gnal  wi th  a  speci fi ed  
packet  error rate  (PER)  after  demodu lation .  

1 1 .2. 1 .2  Method  of  measurement  

 

Figure 1 2  – Measurement  arrangement  

The measurement  procedure  shal l  be  as  fo l l ows  (see  also  F igure  1 2) :  

a)  the  s i gnal  generator shal l  be  at  the  nom inal  f requency of  the  receiver and  shal l  be  
modu lated  to  generate  test  s i gnal  number 5;  

b)  the  s i gnal  l evel  at  the  i npu t  of  the  receiver shal l  be  set  to  –1 07  dBm ;  
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c)  the  message  measuring  test  set  shal l  be  mon i tored  and  the  packet  error rate  observed ;  
The  PER  shal l  be  deri ved  by the  fo l l owing  formu la:  

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

where  

PRX  i s  the  number  of  packets  received  wi thou t  errors;  

PTX  i s  the  number  of  transm i tted  packets.  

d )  the  test  shal l  be  repeated  at  the  nom inal  carrier frequency ±500  Hz  and  the  l evel  at  the  
i npu t  to  the  receiver ad justed  to  –1 04  dBm  under normal  cond i ti ons;  

e)  the  test  shal l  be  carried  ou t  on  the  l owest  TDMA frequency declared  by the  manufacturer  
and  AIS  2  (1 62, 025  MHz) ;  

f)  repeat  u nder extreme cond i t i ons,  at  the  nom inal  carrier frequency on l y.  The  s ignal  
generator shal l  be  ad j usted  so  that  the  l eve l  at  the  i npu t  to  the  receiver  i s  –1 01  dBm .  

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

The PER  shal l  not  exceed  20  %.  

1 1 .2.2  Error  behaviour at  h igh  input  levels  

1 1 .2.2. 1  Defin i tion  

The error behaviour (performance)  at  h i gh  i npu t  l evels  (no ise  free  operation)  i s  defi ned  i n  the  
same manner as  for the  measurement of  the  maximum  usable  sensi t i vi ty when  the  l evel  of  the  
wanted  s i gnal  i s  s ign i f icantl y above  the  maximum  wanted  sensi t i vi ty.  

1 1 .2.2.2  Method  of  measurement  

The measurement  confi gu ration  for receiver  sens i ti vi ty ( 1 1 . 2. 1 )  shal l  be  used .  

The  s ignal  generator shal l  be  at  the  nom inal  frequency of  the  receiver and  shal l  be  modu lated  
to  generate  test  s ignal  number 5.  The  test  shal l  be  carri ed  ou t  on  the  l owest  TDMA frequency 
declared  by the  manufacturer and  AIS  2  ( 1 62, 025  MHz) .  The  message  measuring  test  set  
shal l  be  mon i tored  and  the  packet  error rate  observed  as  fo l l ows.  

a)  The l evel  of  the  i npu t  s i gnal  shal l  be  ad j usted  to  a  l evel  of  –77 dBm .  

b)  The  l evel  of  the  i npu t  s i gnal  shal l  be  ad j usted  to  a  l eve l  of  –7  dBm .  

1 1 .2.2.3  Requ i red  resu l ts  

The PER  shal l  not  exceed  2  % under  a)  and  1 0  %  under  b) .  

1 1 .2.3  Co-channel  rejection  

1 1 .2.3. 1  Defin i tion  

The  co-channel  re j 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 i ven  deg radati on  due  to  the  presence  of  an  unwanted  
modu lated  s ignal ,  both  s i gnals  be ing  at  the  nom inal  frequency of  the  receiver.  

1 1 .2.3.2  Method  of  measurement  

The measurement  procedure  shal l  be  as  fo l l ows  (see  also  F igure  1 3) .  

a)  Two  generators  A and  B,  shal l  be  connected  to  the  receiver  via  a  combin i ng  network.  

b)  The wanted  s i gnal ,  provided  by s i gnal  generator A,  shal l  be  at  the  nom inal  frequency of  
the  receiver  and  shal l  be  modu lated  to  generate  test  s i gnal  number 5.  
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c)  The unwan ted  s i gnal ,  provided  by generator B,  shal l  also  be  at  the  nom inal  frequency of  
the  receiver.  Generator B  shal l  be  modu lated  to  generate  test  s i gnal  number 4,  e i ther 
con tinuous l y or  i n  the  same time  period  as  that  used  by generator A for test  s i gnal  number 
5.  The  con tent  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 .  

e)  The l evel  of  the  unwanted  s i gnal  from  generator B  shal l  be  ad j usted  to  –1 1 1  dBm .  

f)  The  message  measuri ng  test  set  shal l  be  mon i tored  and  the  packet  error rate  (PER)  
observed.  

g )  The measurement shal l  be  repeated  for d i splacements  of  the  unwanted  s i gnal  of  ±1  kHz  
from  the  nom inal  frequency of  the  receiver and  the  PER  again  observed .  

NOTE  Th i s  val ue  represents  twi ce  the  al l owable  transm i t  frequency to l erance.  

h)  The  test  shal l  be  carri ed  ou t  on  the  l owest  TDMA frequency declared  by the  manu factu rer  
and  AIS  2  (1 62, 025  MHz) .  

 

Figure 1 3  – Measurement  arrangement  wi th  two  generators  

1 1 .2.3.3  Requi red  resu l t  

The PER  shal l  not  exceed  20  %.  

1 1 .2.4  Adjacent  channel  selectivi ty 

1 1 .2.4. 1  Defin i tion  

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 jacen t  channel  separati on  for wh ich  the  equ ipment  i s  i n tended .  

1 1 .2.4.2  Method  of  measurement  

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

a)  The  measurement  confi gu ration  for co-channel  rej ecti on  ( 1 1 . 2 . 3)  shal l  be  used .  

b)  The  wanted  s i gnal ,  provided  by s i gnal  generator A,  shal l  be  at  the  nom inal  frequency of  
the  receiver  and  shal l  be  modu lated  to  generate  test  s i gnal  number 5.  

c)  The  unwanted  s i gnal ,  provided  by generator B,  shal l  be  frequency modu lated  wi th  a  

400  Hz  s i ne  wave  g i ving  a deviati on  of  ±3  kHz.  Generator B  shal l  be  at  a  frequency 
25  kHz above  that  of  the  wanted  s i gnal .  

d )  The  l evel  of  the  wanted  s i gnal  from  generator  A shal l  be  ad j usted  to  a  leve l  of  –1 01  dBm .  

e)  The  l evel  of  the  unwanted  s i gnal  from  generator B  shal l  be  ad j usted  to  –31  dBm .  

f)  The  message  measuring  test  set  shal l  be  mon i tored  and  the  packet  error rate  observed.  
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g )  The  above  measurement  shal l  be  repeated  wi th  the  unwanted  s i gnal  25  kHz below the  
wanted  s i gnal .  

h )  The  test  shal l  be  carried  ou t  on  the  l owest  TDMA frequency declared  by the  manufacturer  
and  AIS  2  (1 62, 025  MHz) .  

1 1 .2.4.3  Requi red  resu l ts  

The PER  shal l  not  exceed  20  %.  

1 1 .2.5  Spurious response rejection  

1 1 .2.5. 1  Defin i tion  

The spurious  response  rejection  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  modu lated  s i gnal  at  any other frequency,  at  wh ich  a  response  i s  obtained .  

1 1 .2.5.2  Manufacturer’s  declarations  

The manufacturer shal l  declare  the  fo l l owing  i n  order to  calcu late  the  " l im i ted  frequency 
range"  over wh ich  the  i n i t i al  part  of  the  test  wi l l  be  performed:  

•  l i s t  of  i n termed iate  frequencies  (IF1 ,  IF2 ,  . . . IFN  )  i n  H z;  

•  swi tch ing  range  of  the  receiver;  

NOTE  1  The  swi tch i ng  range  corresponds  to  the  frequency range  over wh i ch  the  recei ver can  be  tuned.  

•  f requency of  the  l ocal  osci l lator  at  AIS  2  (fLOH )  and  at  the  l owest  TDMA channel  (fLOL) .  

NOTE  2  Th i s  can  be  a  VCO,  crystal ,  sampl i ng  c l ock,  BFO,  numeri cal l y  con tro l l ed  osci l l ator depend ing  on  the  
des i gn  of  the  equ i pment.  

1 1 .2.5.3  In troduction  to  the  method  of  measurement  

The i n i ti al  evaluati on  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 f ied  from  th i s  test  and  at  "speci fi c  
frequencies  of  i n terest"  (as  defi ned  below) .  

To  determ ine  the  frequencies  at  wh ich  spurious  responses  can  occur,  the  fo l l owing  
calcu lat ions  shal l  be  made.  

a)  Calcu 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  by the  fo l l owing  
calcu lati ons:  

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

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

b)  Calcu lation  of  speci f i c  frequencies  of  i n terest  (SFI)  ou ts i de  the  l im i ted  frequency range  

These  are  determ ined  by the  fo l lowing  calcu lat ions:  

SFI1  =  (K ×  fLOH )  ±  IF1  

SFI2  =  (K ×  fLOL)  ±IF1  

where  K i s  an  i n teger from  2  to  4.  
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1 1 .2.5.4  Method  of  measurement  over the  l im i ted  frequency range  

1 1 .2.5.4. 1  General  

Two methods  are  avai lable  for the  measuremen ts  over the  l im i ted  frequency range,  one  based  
on  SINAD  measuremen ts  (A)  and  the  other based  on  PER  measurements  (B) .  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 denti f ied  
frequencies.  

 

Figure 1 4  – SINAD or PER/BER measuring  equ ipment  

1 1 .2.5.4.2  A)  Method  of  search  over the " l im i ted  frequency range"  using  SINAD 
measurement  

For the  SINAD  measurement,  proceed  as  fo l lows.  

a)  Two  generators  A and  B  shal l  be  connected  to  the  receiver  via a combin ing  network (see  
Fi gu re  1 4) .  

The  wan ted  s ignal ,  provided  by generator A,  shal l  be  at  AIS  2  and  shal l  be  modu lated  wi th  

1  kHz  s i ne  wave  at  ±2, 4  kHz deviati on .  

The  unwanted  s i gnal ,  provided  by generator  B,  shal l  be  frequency modu lated  wi th  a 

400  Hz  s i ne  wave  g i vi ng  a deviati on  of  ±3  kHz.  

b)  I n i t i al l y,  g enerator  B  (unwanted)  shal l  be  swi tched  off  (main tain i ng  the  ou tpu t  impedance) .  

The  s i gnal  l evel  from  generator A (wanted)  shal l  be  ad justed  to  –1 01  dBm  at  the  receiver.  

The  SINAD  value  shal l  be  noted  (and  shou ld  be  g reater than  1 4  dB) .  

c)  S ignal  generator B  shal l  be  swi tched  on  and  ad j usted  to  –27  dBm  at  the  receiver.  

d )  The  frequency of  the  unwanted  s ignal  shal l  be  varied  i n  s teps  of  5  kHz  over  the  l im i ted  
frequency range  ( from  LFRLO  to  LFRHI ) .  

e)  The  frequency of  any spurious  response  detected  (by an  decrease  in  SINAD of  3  dB or  
more)  duri ng  the  search  shal l  be  recorded  for use  i n  the  next  measurements.  

f)  Set  the  receivi ng  frequency to  the  l owest  frequency and  repeat  the  test.  

1 1 .2.5.4.3  B)  Method  of  search  over the " l im i ted  frequency range"  using  PER or  BER  
measurement  

For PER or  BER measurement,  proceed  as  fo l l ows.  

a)  Two  generators  A and  B  shal l  be  connected  to  the  receiver  via a  combin ing  network (see  
Fi gu re  1 4) .  

The  wanted  s i gnal ,  provided  by generator A,  shal l  be  at  AIS  2  and  shal l  be  modu lated  to  
generate  test  s i gnal  number 5.  

The  unwanted  s i gnal ,  provided  by generator  B,  shal l  be  frequency modu lated  wi th  a  

400  Hz  s i ne  wave  g i ving  a  deviation  of  ±3  kHz.  
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b)  I n i ti al l y,  generator  B  (unwanted)  shal l  be  swi tched  off  (main tain i ng  the  ou tpu t  impedance) .  

The  s i gnal  l evel  from  generator A (wanted )  shal l  be  ad justed  to  –1 01  dBm  at  the  receiver.  

The  PER  or  BER  shal l  be  noted .  

c)  S ignal  generator  B  shal l  be  swi tched  on  and  ad j usted  to  –27  dBm  at  the  receiver.  

d )  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 ) .  

e)  The  frequency of  any spurious  response  detected  (by an  i ncrease  in  e i ther PER  or  BER)  
duri ng  the  search  shal l  be  recorded  for  use  in  the  next  measuremen ts.  

f )  Set  the  frequency to  the  l owest  frequency and  repeat the  test.  

g )  I n  the  case  where  operation  us ing  a conti nuous  packet  stream  i s  not  possible  a  s im i lar  
method  may be  used .  

1 1 .2.5.5  Method  of  measurement  (at  identi fied  frequencies)  

Proceed  as  fo l l ows.  

a)  Two  generators  A and  B  shal l  be  connected  to  the  receiver  via  a combin i ng  network (see  
Figu re  1 4) .  

The  wanted  s i gnal ,  provided  by generator A,  shal l  be  at  AIS  2  and  shal l  be  modu lated  to  
generate  test  s i gnal  number  5.  

The  unwanted  s i gnal ,  provided  by generator  B,  shal l  be  frequency modu lated  wi th  a 

400  Hz  s ine  wave  g i ving  a deviat ion  of  ±3  kHz.  Generator B  shal l  be  at  the  frequency of  
that  spuri ous  response  being  cons idered .  

b)  I n i t i al l y,  g enerator  B  (unwanted)  shal l  be  swi tched  off  (main tain i ng  the  ou tpu t  impedance) .  

The  s i gnal  l evel  from  generator A (wanted)  shal l  be  ad justed  –1 01  dBm  at  the  receiver.  

c)  Generator  B  shal l  be  swi tched  on ,  and  the  leve l  of  the  unwanted  s ignal  set  to  –31  dBm .  

d )  For each  frequency noted  during  the  tests  over the  l im i ted  frequency range  and  the  
speci f ic  frequencies  of  i n terest  (SFI1 ) ,  transm i t  200  packets  to  the  EUT and  note  the  PER.  

e)  Set  the  receiving  frequency to  the  l owest  and  repeat  the  test  for  each  frequency noted  
during  the  tests  over the  l im i ted  frequency range  on  the  l owest  frequency and  the  speci f ic  
frequencies  of  i n terest  (SFI2) .  

1 1 .2.5.6  Requi red  resu l ts  

At  any frequency separated  from  the  nom inal  frequency of  the  receiver by two  channels  or  
more,  the  spurious  responses  shal l  not  resu l t  i n  a  PER  o f  g reater  than  20  %.  

1 1 .2.6  In termodu lation  response rejection  

1 1 .2.6. 1  Defin i tion  

The i n termodu lat ion  response  rej ecti on  i s  the  capabi l i ty of  the  receiver  to  receive  a  wan ted  
modu lated  s i gnal ,  wi thou t  exceed ing  a  g i ven  deg radation  due  to  the  presence  of  two  close-
spaced  unwanted  s ignals  wi th  a speci fi c  frequency re lat ionsh ip  to  the  wan ted  s ignal  
frequency.  

1 1 .2.6.2  Method  of  test  

The measurement  procedure  shal l  be  as  fo l l ows  (see  also  F igure  1 5) :  

a)  th ree  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,  shal l  be  at  the  nom inal  frequency of  the  
receiver  and  shal l  be  modu lated  to  generate  test  s i gnal  number 5;  

c)  the  unwanted  s ignal  from  generator  B  shal l  be  unmodu lated ;  
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d )  the  unwanted  s i gnal  from  generator C  shal l  be  frequency modu lated  wi th  a 400  Hz  s i ne  

wave  g iving  a  deviat i on  of  ±3  kHz;  

e)  the  s i gnal  l evel  from  generator A (wanted)  shal l  be  set  for  –1 01  dBm  at  the  receiver i npu t;  

f )  the  s i gnal  l evel  from  generators  B  and  C  shal l  be  set  for  –36  dBm  at  the  receiver  i npu t;  

g )  the  frequencies  of  generators  A,  B ,  C  shal l  be  set  as  per  test  No. 1  of  Table  23;  

h )  the  message  measuri ng  test  set  shal l  be  mon i tored  and  the  packet  error rate  observed;  

i )  repeat  the  measurement  wi th  frequencies  set  as  per tests  No. 2,  No. 3  and  No. 4  of  
Table  23.  

 

Figure 1 5  – Measurement  arrangement  for in termodulation  

Table  23  – Frequencies  for  in ter-modu lation  test  

 Generator A 

Wanted  AIS  si gnal  

Generator  B  

Unmodu lated  

(±50 kHz)  

Generator  C  

Modu lated  

(±1 00  kHz)  

Test  No. 1  1 62, 025  MHz  1 62, 075  MHz  1 62, 1 25  MHz  

Test  No. 2  1 62, 025  MHz  1 61 , 975  MHz  1 61 , 925  MHz  

Test  No. 3  F
TDMAl o

 F
TDMAl o  

+  50  kHz  F
TDMAl o  

+  1 00  kHz  

Test  No. 4  F
TDMAl o

 F
TDMAl o  

– 50  kHz  F
TDMAl o  

– 1 00  kHz  

NOTE  F
TDMAl o

 i s  the  l owest  frequency on  wh i ch  the  EUT can  operate  accord i ng  to  the  manu factu rer's  
speci f i cat i on .  

 

1 1 .2.6.3  Requ i red  resu l ts  

The PER  shal l  not  exceed  20  %.  

1 1 .2.7  Blocking  or  desensi t isation  

1 1 .2.7. 1  Defin i tion  

Blocking  i s  a  measure  of  the  capabi l i ty of  the  receiver to  receive  a wan ted  modu lated  s ignal  
wi thout  exceed ing  a g i ven  deg radati on  due  to  the  presence  of  an  unwanted  inpu t  s ignal  at  an y 
frequencies  other than  those  of  the  spurious  responses  or the  ad jacent  channels.  

1 1 .2.7.2  Method  of  measurement  

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

IEC  

Combiner  
Recei ver  
under  
test  

Message  
measuri ng  
test  set  

S i gnal  
generator  

A 

S i gnal  
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C  

S i gnal  
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a)  Two  generators  A and  B  shal l  be  connected  to  the  receiver via a combin ing  network  (see  
Figu re  1 3) .  

b)  The  wanted  s i gnal ,  provided  by s i gnal  generator A,  shal l  be  at  the  nom inal  frequency of  
the  receiver  and  shal l  be  modu lated  to  generate  test  s i gnal  number 5.  

c)  The  unwanted  s i gnal  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  nom inal  frequency of  the  receiver.  Measurements  shal l  

be  carried  ou t  at  frequencies  of  the  unwanted  s ignal  at  approximatel y ±500  kHz,  ±1  MHz,  

±2  MHz,  ±5 MHz and  ±1 0  MHz,  avoid ing  those  frequencies  at  wh ich  spurious  responses  
cou ld  occur (see  C. 4. 6) .  

d )  I n i ti al l y,  s i gnal  generator B  (unwan ted  s ignal )  shal l  be  swi tched  off  (main tain ing  the  ou tpu t  
impedance) .  The  l evel  of  the  wan ted  s i gnal  from  generator A shal l  be  ad justed  to   
–1 01  dBm  at  the  receiver  i npu t.  

e)  The  RF s i gnal  l evel  for  s i gnal  generator B  (unwanted  s i gnal )  shal l  be  ad j usted  to  –23  dBm  

when  the  frequency sett i ng  i s  l ess  than  ±5  MHz.  For frequency sett i ngs  of  ±5 MHz or  
h igher the  RF  level  shal l  be  ad j usted  to  –1 5  dBm .  

f)  The  test  shal l  be  repeated  for  al l  the  frequencies  def ined  i n  s tep  c) .  

g )  The  test  shal l  be  carried  ou t  on  the  l owest  frequency on  wh ich  the  EUT can  operate  
accord ing  to  the  manufacturer’s  speci f ication  and  AIS  2  ( 1 62,025  MHz) .  

1 1 .2.7.3  Requi red  resu l ts  

The maximum  packet  error  rate  shal l  not  exceed  20  %.  

1 1 .3  Conducted  spurious  emissions  

1 1 .3. 1  Spurious emissions from  the receiver  

1 1 .3. 1 . 1  Defin i tion  

Spurious  em iss ions  from  the  receiver are  componen ts  at  any frequency,  conducted  to  the  
an tenna.  The  level  of  spu rious  em issions  shal l  be  measured  as  thei r  power l eve l  i n  a  speci f ied  
l oad.  

1 1 .3. 1 .2  Method  of  measurement  

The receiver shal l  be  connected  to  a  50  Ω  attenuator.  The  ou tpu t  of  the  attenuator shal l  be  

connected  to  a  spectrum  anal yser or  se lecti ve  vo l tmeter having  an  i npu t  impedance  of  50  Ω .  I f  
the  detecting  device  i s  not  cal i brated  i n  terms  of  power i npu t,  the  leve l  of  any detected  
components  shal l  be  determ ined  by a  substi tu ti on  method  us ing  a  s i gnal  generator.  The  
measurement  shal l  extend  over the  frequency range  9  kHz to  4  GHz.  

The  receiver shal l  be  swi tched  on ,  and  the  measuri ng  receiver shal l  be  tuned  over the  
frequency range  9  kHz to  4  GHz.  

At  each  frequency at  wh ich  a spu rious  componen t  i s  detected ,  the  power level  shal l  be  
recorded  as  the  spurious  l evel  de l i vered  i n to  the  speci f ied  l oad .  

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

The  power of  any spurious  em ission  in  the  speci f i ed  range  at  the  an tenna term inal  shal l  not  
exceed  –57 dBm  (2  nW)  i n  the  frequency range  9  kHz to  1  GHz and  –47  dBm  (20  nW)  i n  the  
frequency range  1  GHz  to  4  GHz.  
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1 1 .3.2  Spurious emissions from  the transmitter  

1 1 .3.2. 1  Defin i tion  

Conducted  spu rious  em iss ions  are  em iss ions  on  a frequency or frequencies,  wh ich  are  
ou ts ide  the  necessary bandwid th  and  the  l evel  of  wh ich  may be  reduced  wi thou t  affecti ng  the  
correspond ing  transm iss ion  of  i n formation .  Spurious  em issions  i nclude  harmon ic  em iss ions,  
paras i t i c  em iss ions,  i n termodu lation  products  and  frequency conversion  products,  bu t  exclude  
ou t-of-band  em iss ions.  

1 1 .3.2.2  Method  of  measurement  

The transm i tter shal l  be  connected  to  a 50  Ω  power attenuator.  The  ou tpu t  of  the  power  
attenuator shal l  be  connected  to  a measuri ng  receiver.  

I f  possible,  the  measurement shal l  be  made wi th  the  transm i tter  unmodu lated.  I f  th i s  i s  not  
poss ible ,  the  transm i tter shal l  be  modu lated  by test  s ignal  number 4.  I f  poss ible ,  the  
modu lat ion  shou ld  be  con ti nuous  for  the  duration  of  the  measurement.  

The  measuremen t shal l  be  made over a frequency range  from  9  kHz to  4  GHz,  exclud ing  the  
channel  on  wh ich  the  transm i tter  i s  operati ng  and  i ts  ad j acen t  channels .  

The  reso lu tion  bandwid th  of  the  measuri ng  i nstrumen t shal l  be  the  smal lest  bandwidth  
avai lable  wh ich  i s  g reater than  the  spectral  width  of  the  spurious  component  be ing  measured.  
Th is  shal l  be  cons idered  to  be  ach ieved  when  the  next  h i ghest  bandwid th  causes  l ess  than  
1  dB  i ncrease  i n  ampl i tude.  Pos i t i ve  peak detecti on  (maximum  hold)  shal l  be  se lected  on  the  
spectrum  anal yser used  for  th is  measuremen t.  

A su ff ic ien t  number  of  sweeps  shal l  be  measu red  to  ensu re  that  the  em ission  prof i le  i s  
developed.  

At  each  frequency at  wh ich  a spu rious  componen t  i s  detected ,  the  power leve l  shal l  be  
recorded  as  the  conducted  spu rious  em iss ion  level  del i vered  i n to  the  speci f i ed  l oad ,  except  
for  the  channel  on  wh ich  the  transm i tter i s  i n tended  to  operate  and  the  ad jacen t  channels.  

The  cond i t i ons  used  in  the  re levant  measurements  shal l  be  recorded  in  test  reports.  

1 1 .3.2.3  Requi red  resu l ts  

The  power of  any spurious  em ission  on  any d i screte  frequency shal l  not  exceed  0 , 25  µW  

(–36  dBm)  i n  the  frequency range  9  kHz to  1  GHz  and  1  µW (–30  dBm)  i n  the  frequency range  
1  GHz  to  4  GHz.  

1 2  Speci fic  tests of  l ink layer  

(see  7. 3)  

1 2. 1  TDMA synchron isation  

1 2. 1 . 1  Synchronisation  test  sync mode 1  

1 2. 1 . 1 . 1  Defin i tion  

Synchron isation  j i tter  ( transm iss ion  t im ing  error)  i s  the  t ime  between  nom inal  start  of  the  
transm ission  t ime  peri od  as  determ ined  by a  UTC synchron isation  source  (T0  ref)  and  T0  o f  the  
EUT (T0  EUT) .   
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1 2. 1 . 1 .2  Method  of  measurement  

Set up  standard  test  envi ronmen t and  set  the  EUT to  assigned  mode for  a  reporti ng  rate  o f  
5  s .  Enable  test  cond i t ions  for  the  fo l l owing :  

a)  s tation  transm i tt i ng  Message  1  or  2,  3 ,  4  not  subj ect  to  a  CS-delay,  wi th  repeat i nd icator =  
0 ,  wi th  no  propagation  de lay and  wi th  pos i t i on  avai lable  i s  received  by the  EUT;  

b)  no  sync source  (swi tched  off) ;  

c)  wi th  the  i n ternal  c lock of  the  EUT ou t  of  sync (sync j i tter >  1  000  µs) ,  transm i t  messages  
not  to  be  used  as  sync  source  (see  7 . 3 . 2. 2)  to  the  EUT;  

d )  repeat  test  a)  us ing  a sync sou rce  transm i tt i ng  Message  4;  s imu late  the  pos i t i on  of  the  

stat ion  provid ing  the  sync source  ( for i nstance  a base  s tat ion  60  NM  =  41 6  µs  away from  
EUT posi t ion )  i n  order to  s imu late  a  propagati on  delay;  

e)  repeat  test  d )  wi th  an  add i t i onal  source  transm i tt i ng  Message  1  or  2 ,  3 ,  4,  1 8  not  subj ect  
to  a  CS-delay,  wi th  repeat  i nd icator =  0 ,  wi th  no  propagati on  de lay and  wi th  pos i t i on  
avai lable  i s  received  by the  EUT.  

Record  VDL messages  and  measure  the  t ime  between  T0  ref  o f  the  synchron isati on  source  
and  the  i n i t i at i on  of  the  " transm i tter on "  functi on  TA and  calcu late  back to  T0  EUT  (a  sync  
ou tpu t  may be  used  for the  purpose  of  th is  test) .  Al ternati ve  methods,  for  example  by 
evaluati ng  the  s tart  f lag ,  are  al l owed.  

1 2. 1 . 1 .3  Requ i red  resu l ts  

The fo l l owing  resu l ts  are  requ i red .  

a)  The  EUT shal l  synchron i se  on  the  received  sou rce  and  the  synchron isati on  j i tter shal l  not  

exceed  ±31 2  µs  (sync  mode  1 ) .  

b)  The  synchron isati on  j i tter shal l  not  exceed  ±31 2  µs  duri ng  a 30  s  peri od  from  the  t ime  a  
proper sync  source  was  l ast  received .  

c)  The  EUT shal l  not  synchron ise  on  these  received  messages.  

d )  The  synchron isation  j i tter  of  the  EUT shal l  be  wi th in  –41 6  µs  ±31 2  µs.  

e)  The  synchron isation  j i tter  of  the  EUT shal l  be  –208  µs  ±31 2  µs  wi th in  60  s .  

1 2. 1 .2  Synchronisation  test  sync mode 2  

1 2. 1 .2. 1  Method  of  measurement  

This  test  i s  not  appl icable  i f  an  i n ternal  UTC synchron isati on  source  i s  implemented.  

Set  up  s tandard  test  envi ronment  and  enable  test  cond i t i ons  for  the  fo l l owing .  

a)  Operate  EUT i n  sync mode  2  for  more  than  5  m in .  

b)  Swi tch  on  sync source  immediatel y after schedu led  transm ission  of  EUT.  Sync source  
shal l  be  a  stati on  transm i tt i ng  Message  1  or  2 ,  3 ,  4  not  subject  to  a  CS-delay,  wi th  repeat 
i nd icator =  0  and  wi th  posi t i on  avai lable  wi th  a  report i ng  rate  of  1 0  s .  

Record  VDL messages  and  measure  the  t ime  between  T0  ref  o f  the  synchron isati on  source  
and  the  i n i t i at i on  of  the  " transm i tter on "  function  TA  and  calcu late  back to  T0  EUT  (a  sync  
ou tpu t  may be  used  for the  purpose  of  th is  test) .  Al ternati ve  methods,  for  example  by 
evaluati ng  the  s tart  f lag ,  are  al l owed.  

1 2. 1 .2.2  Requ i red  resu l ts  

Veri fy that  the  EUT synchron ises  i ts  next  schedu led  transm iss ion  on  the  sync source.  The  

synchron isation  j i tter shal l  not  exceed  ±31 2  µs.  
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1 2. 1 .3  Synchronisation  test  wi th  UTC 

1 2. 1 .3. 1  General  

Th is  test  i s  on l y re levan t  i f  an  i n ternal  UTC synchron isati on  sou rce  i s  implemented.  

1 2. 1 .3.2  Method  of  measurement  

Set  up  s tandard  test  envi ronment  and  enable  test  cond i t i ons  in  a  way that  EUT operates  i n  
UTC synchron ised  mode.  

1 2. 1 .3.3  Requi red  resu l ts  

The synch ron isation  j i tter  shal l  not  exceed  ±31 2  µs.  

1 2.2  Carrier-sense tests  

1 2.2. 1  Threshold  level  

1 2.2. 1 . 1  Defin i tion  

Carrier-sense  th reshold  i s  the  s i gnal  l evel  be low wh ich  a t ime  peri od  shal l  be  regarded  as  
unused  and  a  transm ission  may take  p lace.  

1 2.2. 1 .2  Method  of  measurement  

The test  confi guration  i s  described  here  i n  i ts  most  bas ic  form ,  us i ng  th ree  s i gnal  sources  wi th  
RF (PIN )  swi tches  selecti ng  when  each  s i gnal  i s  appl i ed  to  the  EUT.  Other equ ipment  
con figurations  may be  used  i f  they fu l f i l  the  same requ i rements  ( for example  a s ing le  RF 
source  fed  via  a swi tched  attenuator,  wh ich  i s  con tro l l ed  by a  t im ing  ci rcu i t) .  

The  fo l l owing  po in ts  explain  the  conf igurati on  as  described  i n  F i gure  1 6.  

a)  S ignal  C  i s  a  carri er modu lated  wi th  a 400  Hz FM  s i gnal  wi th  a deviation  of  3  kHz 
equ ivalent  to  –60  dBm  at  the  EUT.  The  swi tches  connect  th is  s i gnal  to  the  EUT most  of  
the  t ime  to  m im ic  1 00  % channel  l oad ing  wi th  s trong  traffi c.  

b)  S ignal  B  i s  a  carrier modu lated  wi th  a 400  Hz  FM  s i gnal  wi th  a deviati on  of  3  kHz  
equ ivalent  to  –87 dBm  at  the  EUT.  Swi tch  1  replaces  s i gnal  C  wi th  s ignal  B  for 26, 67 ms.  
The  functi on  generator makes  th is  happen  once  every 2  s .  Th is  im i tates  one  vacant  t ime  
peri od  i n  a  99  % l oaded  channel .  The  l evel  of  Si gnal  B  can  be  manual l y swi tched  between  
–87  dBm  and  OFF to  m im ic  h i gh  and  l ow background  levels  (resu l t i ng  i n  a  th reshold  l evel  
of  –77  dBm  and  –1 07  dBm) .  

c)  S ignal  A i s  a  carrier modu lated  wi th  a 400  Hz  FM  s i gnal  wi th  a  deviati on  of  3  kHz  
equ ivalen t  to  –1 04  dBm  at  the  EUT.  When  the  EUT attempts  a transm iss ion ,  swi tch  2  
replaces  the  ‘background  traff ic ’  wi th  s i gnal  A to  im i tate  an  i ncom ing  message  i n tended  to  
i nh ibi t  the  transm ission  attempt.  The  l evel  of  s i gnal  A can  be  manual l y set  to  –74  dBm ,   
–1 04 dBm  and  OFF  (defi ned  as  less  than  –1 1 7  dBm) .  

d )  Al l  th ree  s ignal  generators  are  tuned  to  the  same  frequency.  The  test  shal l  be  carri ed  ou t  
on  the  l owest  frequency declared  by the  manufacturer and  AIS  2  (1 62, 025  MHz) .  

e)  For the  purposes  of  th i s  test,  the  EUT wi l l  be  equ ipped  wi th  a  test  s i gnal  (SYNC)  
i nd icati ng  the  start  of  each  t ime  period  that  i t  i n tends  to  transm i t  i n to.  Th is  i s  used  to  
tri g ger the  pu lse  generator wh ich  after a  de lay of  0 , 8  ms  (8  b i ts)  generates  a 23, 3  ms  
(224  bi ts)  pu lse  for swi tch  2.  

f )  Wi th  the  s i gnal  leve ls  set  to  the  levels  shown  in  the  f i rst  row of  the  fo l lowing  table,  the  
EUT shal l  be  observed  making  rou tine  schedu led  pos i t i on  reports.  Levels  shal l  then  be  
ad j usted  as  per subsequent  s teps  and  the  EUT mon i tored  for 1 0  m in  (or  at  l east  
20  reporti ng  attempts)  to  conf i rm  i f  transm ission  has  ceased.  
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Figure 1 6  – Configuration  for  carrier-sense th reshold  test  

1 2.2. 1 .3  Requi red  resu l ts  

The  requ i red  resu l ts  are  g i ven  i n  Table  24.  

Table  24  – Requi red  threshold  test  resu l ts  

Step  Description  Signal  A 

dBm  

Signal  B  

dBm  

EUT transmission  

1  Time  peri od  free  OFF OFF Yes  

2  Time  peri od  used  –1 04  OFF Ceased  

3  Recovery  OFF OFF Yes  

4  Rai sed  background  OFF –87  Yes  

5  Time  peri od  used  –74  –87  Ceased  

6  Recovery  OFF –87  Yes  

 

1 2.2.2  Carrier-sense t im ing  

1 2.2.2. 1  Defin i tion  

This  test  i s  to  veri fy that  s i gnals  that  are  received  before  the  CS detecti on  window s tarts  are  
not  used  for  the  detecti on  of  used  t ime  peri ods .  

1 2.2.2.2  Method  of  measurement  

Use  the  test  confi gurati on  and  s ignals  of  test  1 2 . 2 . 1 .  

S ignal  B  i s  swi tched  off,  s i gnal  A can  be  manual l y  set  to  –74 dBm ,  –1 04  dBm  and  OFF.  

The  SYNC s i gnal  of  the  EUT i nd icating  the  start  of  each  t ime  peri od  that  i t  i n tends  to  transm i t  
i n to  i s  used  to  tri gger the  pu lse  generator to  generate  a  0 , 7  ms  (7  b i ts)  pu lse  for swi tch  2  
starting  at  the  SYNC s i gnal  ( th is  pu lse  ends  1  b i t  before  s tart  of  the  CS detecti on  window of  
the  EUT) .  

Levels  shal l  be  ad j usted  as  per  the  steps  g i ven  in  Table  25  and  the  EUT mon i tored  for  1 0  m in  
(or  at  l east  20  reporting  attempts)  to  con fi rm  i f  EUT transm i ts.  
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1 2.2.2.3  Requi red  resu l ts  

The requ i red  resu l ts  are  g i ven  i n  Table  25.  

Table  25  – Requi red  carrier-sense t im ing  resu l ts  

Step  Description  Signal  A 

dBm  

Signal  B  

dBm  

EUT transmission  

1  Time  peri od  free  OFF OFF Yes  

2  Time  peri od  free  –1 04  OFF Yes  

3  Time  peri od  free  –74  OFF Yes  

 

1 2.3  VDL state/reservations  

1 2.3. 1  Method  of  measurement  

Set up  standard  test  envi ronment  and  operate  EUT wi th  ass i gned  reporti ng  i n terval  of  1 0  s .  
Record  transm i tted  schedu led  pos i ti on  reports  Message  1 8  and  check t ime  peri ods  used  for  
transm ission .  

a)  Transm i t  a  Message  20  to  the  EUT reserving  a b lock of  t ime  peri ods  i nclud ing  t imeout.  

b)  Transm i t  a  Message  20  to  the  EUT reserving  a b lock of  t ime  peri ods  wi thout  t imeout.  

1 2.3.2  Requ i red  resu l ts  

Veri fy that  

a)  the  reserved  block i s  not  used  and  used  again  after  the  t imeou t  speci fi ed  i n  Message  20,  
and  

b)  the  reserved  b lock i s  not  used  and  used  again  after a  t imeout  of  3  m in .  

1 2.4  Data encoding  (bi t  stuffing )  

1 2.4. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment.  

Set  sh ips  name to  a value  that  requ i res  b i t-stu ff ing ,  for  i nstance  "wwwww",  and  check the  VDL 
(note  that  th is  m igh t  requ i re  that  the  manu factu rer  provides  means  to  i npu t  th is  data) .  

1 2.4.2  Requi red  resu l ts  

Confi rm  that  transm i tted  VDL Message  24  con forms  to  data inpu t.  

1 2.5  Frame check sequence  

1 2.5. 1  Method  of  measurement  

Apply s imu lated  pos i t i on  report  messages  wi th  wrong  CRC bi t  sequence  to  the  VDL as  
fo l l ows.  

a)  Check test  ou tpu t;  i f  a  d i splay i n terface  i s  provided,  check th is.  

b)  Repeat test  1 2 . 1 . 1  and  check that  a  s tation  transm i tti ng  messages  wi th  wrong  CRC are  
not  used  for  synchron isati on .  

1 2.5.2  Requi red  resu l ts  

Confi rm  that  messages  wi th  i nval i d  CRC  are  not  accepted  by the  EUT i n  cases  a)  and  b) .  
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1 2.6  Slot  al location  (channel  access protocol )  

1 2.6. 1  Autonomous mode al location  

1 2.6. 1 . 1  Method  of  measurement  

Set  up  standard  test  envi ronment and  operate  EUT wi th  ass i gned  report i ng  i n terval  of  1 0  s .  
Record  transm i tted  schedu led  pos i ti on  reports  Message  1 8  and  check t ime  peri ods  used  for  
transm ission .  Check the  commun ication  s tate  of  transm i tted  messages.  

Repeat the  test  wi th  add i t i onal  s imu lated  channel  l oad  of  80  % (4  t ime  periods  used ,  1  t ime  
peri od  unused) .  

1 2.6. 1 .2  Requi red  resu l ts  

The time  periods  used  for  transm ission  shal l  i n  both  tests  

•  not  exceed  the  transm ission  i n terval  TI ,  

•  not  always  use  the  same time  period,  and  

•  not  always  use  the  f i rs t  unused  t ime  period .  

Check that  the  communicati on  state  of  Message  1 8  i s  the  defau l t  value  as  def ined  i n  7. 3 .4.6 .  

1 2.6.2  DSC l i sten ing  periods  

1 2.6.2. 1  Method  of  measurement  

This  test  i s  appl icable  on ly i f  DSC  functional i ty i s  implemented.  

Set  up  standard  test  envi ronmen t and  operate  EUT wi th  ass i gned  reporti ng  i n terval  of  1 0  s .  
Enable  DSC functi onal i ty.  Record  transm i tted  schedu led  pos i t ion  reports  Message  1 8  and  
check t ime  peri ods  used  for transm ission .  

1 2.6.2.2  Requi red  resu l ts  

During  the  DSC mon i toring  t imes,  schedu led  transm issions  of  Message  1 8  shal l  con tinue.  

1 2.7  Assigned  operation  

1 2.7. 1  Assignment  priori ty 

1 2.7. 1 . 1  Method  of  measurement  

Set up  s tandard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Transm i t  an  
ass igned  mode  command  (Message  23)  to  the  EUT wi th  Tx/Rx mode 1 .  

a)  Transm i t  a  Message  22  def in i ng  a reg ion  wi th  the  EUT i ns ide  that  reg ion .  Transm i t  a  
Message  22  to  the  EUT i nd i vi dual l y addressed  and  speci fying  Tx/Rx mode  2.  

b)  Repeat the  test,  cl ear the  reg ion  def ined  by Message  22  under a) .  Transm i t  Message  22  
to  the  EUT wi th  reg ional  sett ings  speci fyi ng  Tx/Rx  mode  2 .  

NOTE  Th i s  can  be  carri ed  ou t  us i ng  the  method  used  i n  1 3 . 3 . 1 . 1 ,  b) ,  s tep  2 ,  o r  by ass i gn i ng  a  new s imu lated  
pos i t i on  to  the  EUT.  

Record  transm i tted  messages.  

1 2.7. 1 .2  Requ i red  resu l ts  

Confi rm  the  fo l lowing .  
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a)  The  Tx/Rx mode f ie l d  sett i ng  of  Message  22  shal l  take  precedence  over the  Tx/Rx mode  
f ie l d  sett ing  of  Message  23.  

b)  The  Tx/Rx mode  f ie l d  sett i ng  of  Message  23  shal l  take  precedence  over the  Tx/Rx mode  
f ie ld  setti ng  of  Message  22.  The  receivi ng  s tation  shal l  revert  to  i ts  previous  Tx/Rx  mode  
after  a  t imeou t  value  random ly chosen  between  240  s  and  480  s .  

1 2.7.2  Entering  rate  assignment  

1 2.7.2. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronmen t and  operate  EUT i n  au tonomous  mode.  Transm i t  a  Group  
Ass ignment  command  (Message  23)  to  the  EUT wi th  a report i ng  in terval  of  1 0  s  assi gned ,  
mon i tor  the  VDL,  reset  by ass i gn ing  30  s  rate;  repeat  1 0  t imes.  

1 2.7.2.2  Requi red  resu l t  

Veri fy that  the  f i rs t  transm ission  after receivi ng  the  Message  23  i s  wi th in  a  t ime  random ly 
se lected  between  the  t ime  the  Message  23  has  been  received  and  the  assigned  i n terval .  

1 2.7.3  Reverting  from  rate  assignment  

1 2.7.3. 1  Method  of  measurement  

Set up  standard  test  envi ronmen t and  operate  EUT i n  au tonomous  mode.  Transm i t  a  g roup  
ass ignment  command  (Message  23)  to  the  EUT wi th  a reporti ng  i n terval  of  1 0  s  ass igned ,  
mon i tor the  VDL un ti l  at  l east  1  m in  after t imeout  occurred;  repeat  1 0  t imes  ( transm issions  of  
Message  23  shal l  not  be  synchron ised  to  the  i n i t i al  transm iss ion  schedu le  of  the  EUT) .  

Measure  the  t ime  Trev  between  the  reception  of  Message  23  and  f i rst  transm ission  after 
t imeou t.  

1 2.7.3.2  Requi red  resu l t  

Trev  shal l  be  random ly d i stri bu ted  between  240  s  and  480  s .  

1 2.7.4  Reverting  from  qu iet  mode 

1 2.7.4. 1  Method  of  measurement  

Set up  standard  test  envi ronment and  operate  EUT wi th  a  reporti ng  in terval  of  1 0  s  ass igned .  
Transm i t  a  g roup  ass ignment command  (Message  23)  to  the  EUT wi th  qu iet  t ime  =  1  m in .  

1 2.7.4.2  Requi red  resu l ts  

Veri fy that  the  f i rs t  transm ission  after the  qu iet  period  i s  wi th in  the  schedu le  that  was  i n  p lace  
before  the  qu iet  peri od .  

1 2.7.5  Retry of  in terrogation  response  

1 2.7.5. 1  Method  of  measurement  

Set  up  standard  test  envi ronment.  I n terrogate  the  EUT by Message  1 5  for a  response  wi th  
Message  1 8 .  

Measure  under the  fo l lowing  cond i t i ons.  

a)  S imu late  fu l l  VDL l oad  for the  fo l lowing  30  s .  

b)  S imu late  fu l l  VDL l oad  for  the  fo l lowing  60  s .  
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1 2.7.5.2  Requi red  resu l t  

Veri fy that  

a)  a  response  i s  transm i tted  between  30  s  and  60  s  after the  transm ission  of  Message  1 5,  

b)  no  response  i s  transm i tted .  

1 2.8  Message formats  

1 2.8. 1  Received  messages  

1 2.8. 1 . 1  Method  of  measurement  

Set  up  standard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Appl y messages  
accord ing  to  Table  1 1  to  the  VDL.  Record  messages  ou tpu t  by the  PI  of  EUT where  provided .  

1 2.8. 1 .2  Requi red  resu l ts  

Confi rm  that  EUT responds  as  appropriate.  Check that  EUT ou tpu ts  the  correspond ing  
sen tences  wi th  correct  f i e ld  con ten ts  and  format via th e  P I  where  provided.  

Veri fy that  the  EUT does  not  process  addressed  messages.  

1 2.8.2  Transmitted  messages  

1 2.8.2. 1  Method  of  measurement  

Set up  standard  test  envi ronmen t and  operate  EUT i n  au tonomous  mode.  I n i t i ate  the  
transm ission  of  messages  re levant  for a  C lass  B  mobi l e  s tati on  accord ing  to  Table  1 1  by the  
EUT.  Record  transm i tted  messages.  

1 2.8.2.2  Requ i red  resu l ts  

Confi rm  that  on l y messages  as  al l owed  by Table  1 1  are  transm i tted  by the  EUT.  

1 3  Speci fic  tests of  network layer  

(see  7. 4)  

1 3. 1  Reg ional  area designation  by VDL  message 

1 3. 1 . 1  Method  of  measurement  

Set up  s tandard  test  envi ronment.  Appl y channel  management  messages  (Message  22)  to  the  
VDL def in i ng  two  ad jacent  reg ional  areas  1  and  2  wi th  d i fferent  channel  assignmen ts  for  both  
reg ions  and  a  trans i t i onal  zone  extend ing  4  NM  ei ther  s ide  of  the  reg ional  boundary.  

Let  the  EUT approach  reg ion  1  (see  Figure  1 7)  from  ou ts ide  reg ion  2  more  than  5  NM  away 
from  reg ion  boundary transm i tt i ng  on  defau l t  channels .  Record  transm i tted  messages  on  al l  6  
channels .  Th is  can  be  accompl ished  by e i ther us ing  a ded icated  test  i npu t  for s imu lated  
pos i t ion  i n formation  or a  GNSS s imu lator.  
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 Primary channel  Secondary channel  

Reg i on  1  CH  A 1  CH  B  1  

Reg i on  2  CH  A 2  CH  B  2  

Defau l t  reg ion  AIS  1  AIS  2  

Figure 1 7 – Reg ional  area  scenario  

1 3. 1 .2  Requi red  resu l ts  

Check that  the  EUT transm i ts  and  receives  on  the  primary channels  ass i gned  for each  reg ion  
al ternati ng  channels  and  doubl i ng  reporti ng  rate  when  passing  th rough  the  trans i t ional  zones  
(see  Table  26) .  EUT shal l  revert  to  defau l t  au tonomous  operati on  on  the  reg ional  channels  
after  l eaving  the  trans i t i onal  zones.  

Table  26  – Requ i red  channels  in  use  

 Area  Channel s  i n  use  

1  Defau l t  reg ion  AIS  1 ,  AIS  2  

2  F i rs t  trans i t i onal  zone  AIS  1 ,  CH  A 2  

3  Reg i on  2  CH  A 2,  CH  B  2  

4  Second  trans i t i onal  zone  CH  A 2,  CH  A 1  

5  Reg i on  1  CH  A 1 ,  CH  B  1  

 

1 3.2  Reg ional  area designation  by serial  message or manual ly 

1 3.2. 1  Method  of  measurement  

Check documentation .  

1 3.2.2  Requ i red  resu l t  

Veri fy that  the  user  cannot  al l ocate  channels  (d i rectl y or  by ACA sen tence) .  

1 3.3  Management  of  received  reg ional  operating  settings  

1 3.3. 1  Replacement  or erasure  of  dated  or remote  reg ional  operating  settings  

1 3.3. 1 . 1  Method  of  measurement  

Set  up  s tandard  test  envi ronment.  Send  a val i d  reg ional  operati ng  sett i ng  to  the  EUT by 
Message  22  wi th  the  reg ional  operating  area i nclud ing  the  own  posi t i on  of  the  EUT.  
Consecu ti vel y send  a total  of  seven  val id  reg ional  operati ng  sett ings  to  EUT,  us ing  
Message  22,  wi th  reg ional  operating  areas  not  overlapping  to  the  f i rst  and  to  each  other.  
Perform  the  fo l l owing  i n  the  order  shown .  

a)  Send  a n i n th  Message  22  to  the  EUT wi th  val i d  reg ional  operating  areas  not  overlapping  
wi th  the  previous  e i gh t  reg ional  operati ng  areas.  
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b)  Step 1 :  set  own  pos i t i on  of  EUT i n to  any of  the  reg ional  operating  areas  defi ned  by the  
second  to  the  n in th  Message  22  sent  to  the  EUT previous l y.  

Step 2:  send  a tenth  Message  22  to  the  EUT,  wi th  a reg ional  operating  area wh ich  part l y 
overlaps  the  reg ional  operating  area to  wh ich  the  EUT was  set  by s tep 1  bu t  wh ich  does  
not  i nclude  the  own  pos i t i on  of  the  EUT.  

c)  Step 3 :  move  own  pos i t i on  of  EUT to  a d istance  of  more  than  500  m i les  from  al l  reg ions  
def ined  by previous  commands.  

Step 4:  consecu ti vel y set  own  pos i t i on  of  EUT to  wi th i n  al l  reg ions  def i ned  by the  previous  
Message  22.  

Th is  test  can  be  accompl ished  by e i ther us ing  the  test  i npu t  for s imu lated  pos i t ion  i n formation  
or a  GNSS s imu lator (see  also  Annex D) .  

1 3.3. 1 .2  Requi red  resu l ts  

After the  i n i ti al i sati on ,  the  EUT shal l  operate  accord ing  to  the  reg ional  operati ng  sett i ngs  
def ined  by the  f i rs t  Message  22  sent.  

Check that  the  fo l l owing  i s  ach ieved.  

a)  The  EUT returns  to  the  defau l t  operating  sett i ngs .  

b)  Step 1 :  the  EUT changes  i ts  operati ng  sett ings  to  those  of  that  reg ion  wh ich  i n cludes  own  
pos i t ion  of  the  EUT.  

Step 2:  the  EUT reverts  to  the  defau l t  operating  sett ings .  

NOTE  S ince  the  reg ional  operati ng  sett i n gs  to  wh i ch  the  EUT was  set  i n  s tep  1  are  erased  due  to  s tep  2,  and  
s i nce  there  i s  no  other reg ional  operati ng  sett i n g  due  to  the i r  n on -overlappi ng  defi n i t i on ,  the  EUT retu rns  to  
defau l t .  

c)  Step 3:  the  EUT operates  wi th  the  defau l t  setti ngs.  

Step  4:  the  EUT operates  wi th  the  defau l t  setti ngs.  

1 3.3.2  Channel  management  by addressed  Message 22  

1 3.3.2. 1  Method  of  measurement  

Set  up  a  standard  test  envi ronment and  operate  EUT i n  au tonomous  mode.  Perform  the  
fol l owing  tests  i n  the  fo l l owing  order:  

a)  send  Message  22  wi th  val i d  reg ional  operating  sett ings  that  are  d i fferent  from  the  defau l t  
operati ng  sett i ngs  to  the  EUT wi th  a reg ional  operating  area,  wh ich  con tains  the  cu rren t  
pos i t ion  of  own  stat ion ;  

b)  send  an  addressed  Message  22  to  the  EUT wi th  d i fferen t  reg ional  operati ng  sett i ngs  from  
the  previous  command;  

c)  send  a Message  22  to  the  same area as  a)  every m inu te  for 1 5  m in  after  the  addressed  
Message  22;  

d )  move  the  EUT ou t  of  the  reg ional  operating  area defi ned  by the  previous  addressed  
command  i n to  an  area wi thout  reg ional  operati ng  sett ings;  

e)  send  an  addressed  Message  22  to  the  EUT wi th  d i fferen t  channels  than  defau l t.  

1 3.3.2.2  Requi red  resu l ts  

Check that  

a)  the  EUT uses  the  reg ional  operati ng  sett ings  commanded  to  i t  i n  1 3 . 3. 2. 1  a) ,  

b)  the  EUT uses  the  reg ional  operati ng  sett ings  commanded  to  i t  i n  1 3 . 3. 2. 1  b) ,  

c)  the  EUT i gnores  the  sett i ngs  of  Message  22  to  the  area for  the  f i rst  1 0  m in .  Check that  the  
EUT uses  the  sett i ngs  of  Message  22  to  the  area after  1 0  m in ,  



 – 82  – IEC  62287-1 :201 7   I EC  201 7  

d)  the  EUT reverts  to  defau l t,  

e)  the  EUT continues  us i ng  the  defau l t  channels.  

1 3.3.3  Inval id  reg ional  operating  areas  

1 3.3.3. 1  General  

Th is  test  i s  to  check the  rejection  of  i nval i d  reg ional  operati ng  areas  ( three  reg ional  operati ng  
areas  wi th  same corner) .  

1 3.3.3.2  Method  of  measurement  

Set up  standard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Perform  the  
fol l owing  tests  i n  the  fo l l owing  order after  completion  of  al l  o ther tests  re lated  to  change  of  
reg ional  operating  sett i ngs.  

a)  Send  three  d i fferen t  val i d  reg ional  operati ng  sett i ngs  wi th  ad jacent  reg ional  operati ng  
areas,  thei r  corners  wi th in  e igh t  m i les  of  each  other,  to  the  EUT by Message  22.  The  
curren t  own  pos i t i on  of  the  EUT shal l  be  wi th in  the  reg ional  operating  area of  the  th i rd  
reg ional  operating  sett i ng .  

b)  Move  cu rren t  own  pos i t i on  of  the  EUT consecuti vel y to  the  reg ional  operati ng  areas  of  the  
f i rst  two  val i d  reg ional  operating  sett i ngs.  

1 3.3.3.3  Requi red  test  resu l ts  

Check that  

a)  the  EUT uses  the  operating  sett ings  that  were  in  use  pri or to  recei ving  the  th i rd  reg ional  
operati ng  sett ings,  

b)  the  EUT consecutivel y uses  the  reg ional  operating  sett i ngs  of  the  f i rst  two  received  
reg ional  operati ng  areas.  

1 3.3.4  Continuation  of  au tonomous mode reporting  rate  

1 3.3.4. 1  Method  of  test  

When  i n  the  presence  of  an  ass igned  mode command  and  in  a  trans i t ion  zone,  check that  the  
EUT continues  to  report  at  the  au tonomous  mode  report ing  i n terval .  

1 3.3.4.2  Requi red  resu l t  

Ensure  that  the  au tonomous  reporti ng  i n terval  i s  main tained .  

1 3.3.5  Other condi t ions  

The fu l f i lmen t  of  al l  o ther  cond i t ions  of  7. 4. 3  shal l  be  sel f-cert i f i ed  by the  manufacturer.  
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Annex A 
( in formative)  

 
Resul ts  of computer simulations and   

testing  of CSTDMA technology 

A.1  Computer simulations 

Computer s imu lations  were  conducted  i n  the  Un i ted  States  s imu lat i ng  1 50  sh ips  f i tted  wi th  
Class  A AIS  sai l i ng  i n  the  San  Francisco  area and  a fu rther 700  sh ips  f i tted  wi th  C lass  B  AIS  
thus  l oad ing  the  VHF data l i nk to  abou t  50  % capaci ty.  The  C lass  A AIS  conformed  to  
IEC 61 993-2  wi th  a power ou tpu t  of  1 2 , 5  W  and  an  an tenna height  of  30  m .  The  Class  B  AIS  
conformed  to  th is  document  wi th  a power ou tpu t  of  1  W  and  an  an tenna hei ght  of  6  m .  The  
s imu lat ions  i n i t ial l y stud ied  the  effect  on  the  Class  A AIS  of  the  Class  B  messages.  F i gure  A. 1  
below summarises  the  resu l ts  showing  the  loss  of  messages  from  Class  A AIS  wi th  the  range  
of  vessels  from  own  sh ip  when  no  C lass  B  AIS  are  transm i tti ng  and  the  effect  of  add ing  i n  the  
Class  B  AIS.  I t  can  be  seen  that  there  i s  very l i tt l e  effect  on  the  C lass  A AIS  so  the  CSTDMA 
technology adheres  to  the  spi ri t  of  IMO  Resolu ti on  MSC. 1 40(76)  concern ing  protection  of  the  
VHF data l i nk.  

 

Figure A. 1  – Effect  on  Class A AIS  messages  of  Class B  messages  

The s imu lations  then  stud ied  the  probabi l i ty of  the  C lass  A AIS  receiving  messages  from  the  
Class  B  AIS.  The  range  from  own  sh ip  attai nable  wou ld  be  expected  to  be  l ess  than  for  
Class  A messages  because  of  the  lower power,  the  l ower antenna hei gh t  and  the  co l l i s ion  
rate  of  the  C lass  B  messages.  Fi gure  A. 2  summarises  the  resu l ts  showing  a useable  range  
ou t  to  perhaps  1 5  NM.  
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Figure A.2  – Reception  of  messages by Class A AIS  

Final l y,  the  s imu lat ions  stud ied  the  performance  of  the  C lass  B  AIS  as  a  receiver.  The  
ach ieved  range  of  C lass  A messages  was  l ess  due  to  the  l ower an tenna height ,  and  the  range  
of  the  C lass  messages  was  s im i larl y reduced  g i ving  a  useable  range  ou t  to  perhaps  1 0  NM  as  
shown  i n  F i gu re  A. 3.  

 

Figure A.3  – Reception  of  messages by Class B  AIS  

I n  conclus ion ,  the  s imu lati ons  showed  that  CSTDMA wou ld  work i n  a  non - i n trus i ve  way wi th  
Class  A AIS,  and  C lass  B  AIS  conform ing  to  th is  document  wou ld  produce  a usefu l  range  for  
both  l arge  and  smal l  vessels.  

A.2  Carrier-sense tests  

Tests  were  carried  ou t  i n  Germany i n  a  laboratory us i ng  a  C lass  A AIS  l oaded  to  50  %  
channel  capaci ty wi th  a  Message  1  (pos i ti on  report)  i n  each  even  s l ot.  Three  Class  B  AIS  then  
commenced  transm ission .  Over a period  of  an  hour there  were  241  Message  1 8  (C lass  B  
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pos i t ion  report)  transm issions  and  al l  occu rred  i n  the  free  (odd)  s lo ts  wh ich  showed  that  the  
carrier-sense  detection  method  of  th is  document  operated  correctl y.  

Tests  were  then  carried  ou t  wi th  the  th ree  d i fferent  C lass  B  AIS  prototypes  instal l ed  on  a sh ip  
( the  research  vessel  Gauss) .  The  sh ip  sai l ed  i n  the  Bal ti c  Sea where  other sh ips  were  
transm i tti ng  AIS  messages.  The  total  test  t ime  was  around  1 3  h  i ncl ud ing  t ime  both  moving  
and  at  anchor,  and  some 1 1 5  000  messages  were  received  at  a  channel  load ing  of  3 , 5  %.  
There  were  6  889  Class  B  Message  1 8  transm iss ions  in  th is  t ime  and  these  were  anal ysed  to  
l ook for poss ible  clashes.  A total  of  1 3  were  found  to  have  clashed  wi th  C lass  A AIS  
transm issions  or 0 , 1 9  %  of  the  total .  Further i nvesti gation  found  that  8  ou t  of  1 3  c lashes  
deri ved  from  the  same Class  B  AIS,  so  th is  prototype  d id  not  work as  wel l  as  the  other two  
and  cou ld  be  subject  to  improvement.  E igh t  of  the  clashes  also  occurred  at  the  range  l im i t  
receive  l evel  of  –1 07  dBm  where  performance  may be  expected  to  be  marg inal ,  and  3  
occurred  due  to  m isoperati on  of  the  C lass  A AIS.  I t  wou ld  appear from  th i s  tri al  therefore  that  
false  operation  of  the  carri er-sense  detection  mechan ism  wi l l  be  l im i ted  to  l ess  than  0 , 1  % of  
transm issions.  

A.3  Range tests  

Range  tests  were  conducted  wi th  th ree  prototype  C lass  B  AIS  to  a  C lass  A AIS  receiver  on  
the  research  vessel  Gauss  wi th  an  an tenna at  a  he ight  of  1 5  m .  AIS  1  i n  F i gure  A. 4  below was  
mounted  on  a moored  d i nghy wi th  an  an tenna hei gh t  of  5  m .  AIS  2  and  3  were  mounted  on  a 
veh icle  on  the  shore  s ide  wi th  an tenna hei ghts  between  5  m  and  6  m .  The  AIS  power  ou tpu t  

was  1  W .  The  resu l ts  were  found  to  vary by ±1 0  % wi th  the  aspect  of  the  vessel  Gauss  due  to  
shadowing  of  the  VHF an tennas  on  board.  The  values  shown  on  Fi gure  A. 4  are  average  
values.  I f  50  % of  messages  received  i s  taken  as  a useable  th reshold ,  then  usefu l  ranges  
were  ach ieved  ou t  to  abou t  7  NM.  Th is  i s  somewhat  l ess  than  was  pred icted  by the  earl ier  
computer s imu lati ons  and  can  be  expected  to  be  l ess  again  for a  case  of  the  C lass  B  AIS  
receiver wi th  the  l ower an tenna heigh t,  so  the  recommended  power ou tpu t  i n  th is  document  
has  been  i ncreased  to  2  W.  

 

Figure A.4  – Range ach ieved  by a  Class  A AIS  from  Class B  AIS  

A.4  Conclusion  

I n  conclus ion ,  s imu lat ions  and  test i ng  of  prototypes  has  shown  that  C lass  B  CSTDMA AIS  wi l l  
i n terwork wi th  C lass  A AIS,  that  the  carrier-sense  mechan ism  wi l l  cause  neg l i g ible  
degradation  to  C lass  A operati on  and  that  ranges  of  the  order of  7  NM  wi l l  be  ach ieved  from  a 
2  W  transm i tter.  
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Annex B  
( in formative)  

 
Description  of the system  

Class  B  AIS  equ ipment  bu i l t  to  th is  documen t  i s  compatible  wi th  C lass  A AIS  equ ipmen t bu i l t  
to  I EC  61 993-2.  Th is  Class  B  AIS  us ing  CSTDMA receives  al l  the  i n formation  avai lable  from  
other sh ips  and  safety messages  exactl y as  a  C lass  A AIS.  

The  d i fferences  i n  equ ipment operation  wi th  th is  document  compared  to  I EC  61 993-2  are  the  
fo l l owing  

•  Th is  C lass  B,  wh i l s t  anal ysi ng  the  s l ot  transm issions  of  al l  o ther sh ips  i n  rad io  range,  
cannot  pre-ass ign  s l ots  bu t  s imply transm i ts  when  a s l ot  i s  free.  Th is  l im i ts  the  transm i tted  
message  to  a s i ng le  s l ot  wh ich  i n  practice  means  that  th is  C lass  B  can  transm i t  a  pos i t i on  
report  i nclud ing  the  MMSI  of  the  vessel  j us t  as  Class  A bu t  cannot  transm i t  the  extended  
Message  5  wh ich  g i ves  the  other sh ip  i n formation  – name,  cal l  s i gn ,  etc.  Th is  Class  B  also  
cannot  transm i t  safety messages.  

•  Th is  C lass  B  uses  the  Message  1 8  for  the  pos i t i on  report  wh ich  i s  defi ned  i n  
I TU-R M . 1 371  and  wh ich  can  be  read  by al l  Class  A AIS.  Some bi ts  i n  Message  1 8  wh ich  
have  not  been  defi ned ,  be i ng  spare  or reserved ,  are  defi ned  i n  th is  document  for the  
transm ission  of  some speci f ic  Class  B  eng ineering  i n formation  main l y concern ing  
frequency management  wh ich  may be  usefu l  to  base  stati ons.  

•  Th is  document  also  uses  two  s i ng le  s l ot  messages  (Messages  24A and  24B)  wh ich  
transm i t  at  6  m in  i n tervals  g i ving  the  other sh ip  i n formation .  These  are  not  however 
readable  by C lass  A equ ipment bu t  can  be  read  by other C lass  B  of  th is  type  and  su i tabl y 
equ ipped  base  stati ons.  

•  Tth is  document  speci fi es  a transm i tter  power of  2  W  compared  to  the  1 2 , 5  W of  Class  A in  
order  to  reduce  equ ipment  costs.  Th is  provides  a range  up to  about  7  NM .  

•  Th is  document requ i res  a bu i l t- i n  GNSS (so  that  an  external  GNSS is  not  a  requ i rement)  
and  does  not  need  any other sensors  (such  as  the  head ing  i npu t  requ i red  of  C lass  A) .  I t  
also  does  not  need  the  m in imum  keyboard  d isplay of  Class  A s i nce  there  i s  no  user 
def inable  data to  i npu t.  However,  i t  does  provide  an  optional  external  i n terface  for i npu t  
data where  provided  by the  manu facturer.  

•  To  al leviate  concerns  abou t  possible  overload ing  of  the  AIS  channels  by l arge  numbers  of  
Class  B  devices,  th is  document  l im i ts  the  maximum  transm iss ion  update  i n terval  to  30  s  
compared  wi th  2  s  for  Class  A and  adds  a  special  message  for use  by shore  based  
competent  au thori t i es  who  can  swi tch  these  Class  B  devices  off.  
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Annex C  
(normative)  

 
DSC channel  management  

C.1  DSC functional i ty 

The AIS  shal l  be  capable  of  perform ing  reg ional  channel  des ignati on  and  reg ional  area 
des ignation  as  defi ned  in  I TU -R  M. 1 371 -5:201 4,  Annex 3;  DSC transm iss ions  
(acknowledgements  or  responses)  shal l  not  be  broadcast.  

The  DSC functi onal i ty shal l  be  accompl ished  by usi ng  a ded icated  DSC  receiver or  by t ime 
sharing  the  TDMA channels.  The  primary use  of  th is  featu re  i s  to  receive  channel  
management  messages  when  AIS  1  and/or  AIS  2  are  not  avai lable.  

Before  respond ing  to  channel  management  commands,  the  AIS  shal l  check that  the  sender 
MMSI  i s  val i d  (see  6. 8) .  

C.2  DSC time sharing  

I n  the  case  of  equ ipment  wh ich  implements  the  DSC  receive  functi on  by t ime  shari ng  the  
TDMA receive  channels,  the  fo l l owing  shal l  be  observed .  

One  of  the  receive  processes  shal l  mon i tor DSC channel  70  for the  30  s  t ime  periods  i n  
Table  C . 1 .  Th is  se lecti on  shal l  be  swapped  between  the  two  receive  processes.  

I f  the  AIS  i s  u t i l i s ing  th is  t ime  sharing  method  to  receive  DSC,  AIS  transm issi ons  shal l  s t i l l  be  
performed  duri ng  th is  period.  I n  order to  accompl ish  the  CS algori thm ,  the  AIS  receivers ’  
channel  swi tch ing  t ime  shal l  be  such  that  the  DSC mon i tori ng  i s  not  i n terrupted  for more  than  
0, 5  s  per  AIS  transm ission .  

NOTE  Du ri ng  the  DSC mon i tori ng  peri ods ,  TDMA recepti ons  wi l l  necessari l y  be  d i srupted  due  to  th i s  t ime  shari ng  
of  the  AIS  recei ver.  Proper performance  of  the  AIS  assumes  that  DSC channe l  management  messages  are  
transm i tted  i n  compl i ance  wi th  Recommendati on  I TU -R M . 825  wh ich  requ i res  dupl i cate  messages  wi th  a  gap  of  
0 , 5  s  between  the  two  transm iss ions.  Th i s  wi l l  i nsure  that  the  AIS  can  receive  at  l east  one  DSC channe l  
management  message  duri ng  each  DSC mon i tori ng  t ime  wi thou t  affecti ng  i ts  AIS  transm i t  performance.  

I f  a  DSC command  i s  received,  the  AIS  transm ission  may be  de layed  accord ing l y.  

These  periods  shal l  be  prog rammed  i n to  the  un i t  during  i ts  confi gurati on .  Un less  some other  
mon i tori ng  schedu le  i s  def ined  by a competen t  au thori ty,  the  defau l t  mon i tori ng  t imes  i n  
Table  C . 1  shal l  be  used .  The  mon i tori ng  schedu le  shal l  be  programmed  i n to  the  un i t  du ri ng  
i n i t ial  confi gurati on .  Du ri ng  the  DSC mon i toring  t imes,  schedu led  au tonomous  or  assi gned  
transm issions,  and  responses  to  i n terrogations  shal l  con tinue.  

The  AIS  device  shal l  be  capable  of  processing  message  type  1 04 wi th  expans ion  symbols  No.  
00 ,  01 ,  09,  1 0,  1 1 ,  1 2 ,  and  1 3  of  I TU -R  M .825-3: 1 998,  Table  5,  by perform ing  operati ons  i n  
accordance  wi th  ITU-R  M. 1 371 -5:201 4,  Annex 2,  4 . 1 ,  wi th  the  reg ional  frequencies  and  
reg ional  boundaries  speci f i ed  by these  cal ls .  

For test  pu rposes ,  a  "DSC channel  management  standard  test  cal l "  i s  used.  Th is  i s  def i ned  as  
a geograph ical  cal l  to  an  appropriate  area,  wi th  category 1 03  and  the  expans i on  messages  9  
(primary channel ) ,  1 0  or  1 1  (secondary channel ) ,  1 2  (NE  corner)  and  1 3  (SW corner of  reg ion )  
wi th  val i d  i n formation .  
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Table  C. 1  – DSC moni toring  t imes  

Minutes past  UTC hour  

05:30  to  05: 59  

06:30  to  06: 59  

20:30  to  20: 59  

21 :30  to  21 : 59  

35:30  to  35: 59  

36:30  to36: 59  

50:30  to  50: 59  

51 :30  to  51 : 59  

NOTE  Refer to  I TU -R  M . 1 371 -5:201 4,  Annex 7,  4. 6 .  

 

For test  purposes,  the  un i t  may be  placed  in to  a  mode,  wh ich  mon i tors  DSC every m inu te.  
En try to  th is  mode  shal l  not  be  avai lable  to  the  end-user.  

Means  shal l  be  provided  to  d isable  DSC mon i tori ng  duri ng  setup.  

C.3  DSC functional i ty tests 

C.3.1  General  

For the  tests  i n  C lause  C. 3  set  the  EUT i n to  ass igned  mode us ing  channels  AIS  1  and  AIS  2  
wi th  a report ing  i n terval  o f  1 0  s .  

Check wi th  a sequence  of  val i d  cal l s  cons ist ing  of  a  DSC channel  management s tandard  test  
cal l ,  a  geograph ic  cal l  from  ITU-R  M . 493,  a  standard  test  cal l ,  an  i nd i vi dual  cal l  from  
ITU-R  M .493  and  a  standard  test  cal l  that  the  EUT’s  AIS  operati on  i s  not  affected  by the  
i n terleaved  cal ls .  

C.3.2  Reg ional  area designation  

Perform  the  fo l l owing  tests  us ing  the  DSC  channel  management  standard  test  cal l .  

Send  to  the  EUT a s tandard  test  cal l  bu t  wi th  symbol  numbers  appropriate  to  the  geog raph ical  
reg ions  and  channels  speci fi ed  i n  the  test.  Note  the  trans i t i on  boundary i s  5  NM  in  th is  test.  

C.3.3  Schedul ing  

Check that  the  EUT’s  AIS  report i ng  i s  not  affected  during  the  DSC mon i tori ng  t imes.  

Send  a  val i d  geograph ical  cal l  to  the  EUT.  Check that  a  response  i s  not  transm i tted.  

C.3.4  DSC fl ag  in  Message  1 8  

Check that  the  DSC  f l ag  i s  set  properl y when  DSC  functional i ty i s  avai lable.  

C.3.5  DSC mon i toring  t ime  plan  

Check that  DSC  commands  are  received  du ri ng  DSC mon i tori ng  t imes  and,  i f  t ime-shari ng  i s  
used ,  are  not  received  ou ts ide  those  t imes.  
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C.3.6  Replacement  or erasure  of  dated  or remote  reg ional  operating  settings  

C.3.6. 1  Method  of  measurement  

Set  up  s tandard  test  envi ronmen t.  Send  a val i d  reg ional  operating  sett i ng  to  the  EUT by 
Message  22  wi th  the  reg ional  operating  area i nclud ing  the  own  posi t i on  of  the  EUT.  
Consecu ti vel y send  a  fu rther seven  (7)  val i d  reg ional  operati ng  sett ings  to  EUT,  us i ng  both  
Message  22  and  DSC te lecommands,  wi th  reg ional  operati ng  areas  not  overlapping  to  the  
f i rst  and  to  each  other.  Perform  the  fo l l owing  i n  the  order  shown .  

a)  Send  a n i n th  Message  22  to  the  EUT wi th  val i d  reg ional  operating  areas  not  overlapping  
wi th  the  previous  e i gh t  reg ional  operating  areas.  

b)  Step 1 :  set  own  pos i t i on  of  EUT in to  any of  the  reg ional  operating  areas  defi ned  by the  
second  to  the  n in th  te lecommands  sen t  to  the  EUT previous l y.  

Step 2 :  send  a ten th  te lecommand  to  the  EUT,  wi th  a reg ional  operati ng  area wh ich  partl y  
overlaps  the  reg ional  operating  area to  wh ich  the  EUT was  set  by Step 1  bu t  wh ich  does  
not  i nclude  the  own  pos i t i on  of  the  EUT.  

c)  Step 1 :  move  own  pos i t i on  of  EUT to  a d i stance  of  more  than  500  NM  from  al l  reg ions  
def ined  by previous  commands.  

Step 2:  consecu ti ve l y set  own  pos i t i on  of  EUT to  wi th i n  al l  reg ions  def ined  by the  previous  
te lecommands.  

C.3.6.2  Requ i red  resu l ts  

After the  i n i ti al i sati on ,  the  EUT shal l  operate  accord ing  to  the  reg ional  operati ng  sett i ngs  
def ined  by the  f i rs t  Message  22  sent.  

Check that  the  fo l l owing  i s  ach ieved.  

a)  The  EUT retu rns  to  the  defau l t  operating  sett i ngs .  

b)  Step 1 :  the  EUT changes  i ts  operating  sett ings  to  those  of  that  reg ion  wh ich  i ncludes  own  
pos i t ion  of  the  EUT.  

Step 2:  the  EUT reverts  to  the  defau l t  operating  sett ings.  

NOTE  Si nce  the  reg i onal  operat i ng  sett i ngs  to  wh i ch  the  EUT was  set  i n  s tep  1  are  erased  due  to  s tep  2 ,  and  
s i nce  there  i s  no  other reg i onal  operat i ng  sett i n g  due  to  the i r  non-overl apping  defi n i t i on ,  the  EUT retu rns  to  
defau l t .  

c)  Step 1 :  the  EUT operates  wi th  the  defau l t  setti ngs.  

Step  2:  the  EUT operates  wi th  the  defau l t  setti ngs.  

C.3.7  Test  of  addressed  telecommand  

C.3.7. 1  Method  of  measurement  

Set up  a  standard  test  envi ronment and  operate  EUT in  au tonomous  mode.  Perform  the  
fol l owing  tests  i n  the  fo l l owing  order:  

a)  send  a DSC te lecommand  wi th  val i d  reg ional  operati ng  sett i ngs  that  are  d i fferent  from  the  
defau l t  operating  sett ings,  to  the  EUT wi th  a reg ional  operating  area,  wh ich  contains  the  
curren t  posi t ion  of  own  stati on ;  

b)  send  an  addressed  DSC te lecommand  to  the  EUT wi th  d i fferent  reg ional  operating  
sett ings  than  the  previous  command;  

c)  move  the  EUT ou t  of  the  reg ional  operating  area defi ned  by the  previous  addressed  
te lecommand  i n to  an  area wi thou t  reg ional  operating  setti ngs.  

C.3.7.2  Requi red  resu l ts  

Check that  
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a)  the  EUT uses  the  reg ional  operati ng  sett ings  commanded  to  i t  i n  C. 3. 7. 2,  a) ,  

b)  the  EUT uses  the  reg ional  operating  sett ings  commanded  to  i t  i n  C. 3. 7. 2,  b) ,  

c)  the  EUT reverts  to  defau l t.  

C.3.8  Inval id  reg ional  operating  areas  

C.3.8. 1  General  

Test  for  i nval id  reg ional  operati ng  areas  ( three  reg ional  operating  areas  wi th  same corner) .  

C.3.8.2  Method  of  measurement  

Set  up  standard  test  envi ronment  and  operate  EUT i n  au tonomous  mode.  Perform  the  
fol l owing  tests  i n  the  fo l l owing  order after  completi on  of  al l  o ther tests  re lated  to  change  of  
reg ional  operati ng  sett i ngs.  

a)  Send  three  d i fferen t  val i d  reg ional  operating  sett i ngs  wi th  ad jacent  reg ional  operati ng  
areas,  the i r  corners  wi th i n  e i gh t  m i les  of  each  other,  to  the  EUT by DSC te lecommand,  
presentati on  i n terface  i npu t  and  manual  i npu t  via  MKD.  The  current  own  pos i ti on  of  the  
EUT shal l  be  wi th i n  the  reg ional  operating  area of  the  th i rd  reg ional  operati ng  se tti ng .  

b)  Move  cu rren t  own  pos i t i on  of  the  EUT consecutivel y to  the  reg ional  operating  areas  of  the  
f i rst  two  val i d  reg ional  operating  sett i ngs.  

Th is  test  can  be  accompl ished  by e i ther us i ng  a ded icated  test  i npu t  for s imu lated  posi t ion  
i n formation  or  a  GNSS s imu lator.  

C.3.8.3  Requ i red  test  resu l ts  

Check that  

a)  the  EUT uses  the  operating  sett ings  that  were  in  use  pri or to  receiving  the  th i rd  reg ional  
operating  sett ing ,  

b)  the  EUT consecu ti vel y uses  the  reg ional  operati ng  sett i ngs  of  the  f i rst  two  received  
reg ional  operati ng  areas.  

C.4  DSC receiver tests  

C.4.1  General  

I n  the  case  of  a  t ime-shared  DSC receiver,  the  EUT wi l l  need  to  be  placed  i n to  a test  mode  
that  enables  con ti nuous  recepti on  of  the  DSC  s ignals.  

C.4.2  Maximum sensi t ivi ty 

C.4.2. 1  Defin i tion  

The maximum  sensi t i vi ty of  the  receiver i s  the  m in imum  level  of  the  s i gnal  (dBm )  at  the  
nom inal  frequency of  the  receiver wh ich ,  when  appl ied  to  the  receiver  i npu t  wi th  a test  
modu lation ,  wi l l  produce  a b i t  error  rate  of  1 0–2 .  

C.4.2.2  Method  of  measurement  

The  wan ted  s i gnal  shal l  be  standard  test  s ignal  number 1 .  The  EUT shal l  provide  a l og ic  l evel  
test  ou tpu t  from  i ts  i n ternal  DSC demodu lator to  measure  b i t  error  rate.  Al ternati vel y,  packet  
error rate  may be  measured  and  in terpreted  back in to  b i t  error  rate  by calcu lat ion .  The  test  

shal l  be  repeated  at  the  nom inal  carri er  frequency ( 1 56, 525  MHz ±  1 , 5  kHz) .  
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C.4.2.3  Requ i red  resu l t  

Ensure  that  the  maximum  usable  sens i t i vi ty does  not  exceed  –1 07  dBm  under normal  test  
cond i t i ons,  and  –1 01  dBm  under  extreme test  cond i t ions.  

C.4.3  Error behaviour at  h igh  input  levels  

C.4.3. 1  Defin i tion  

The dynam ic range  of  the  equ ipment i s  the  range  from  the  m in imum  to  the  maximum  level  of  a  
rad io  frequency i npu t  s i gnal  at  wh ich  the  bi t  error  rate  i n  the  ou tpu t  of  the  receiver does  not  
exceed  a speci fi ed  value.  

C.4.3.2  Method  of  measurement  

A test  s i gnal ,  i n  accordance  wi th  standard  test  s ignal  number 1 ,  shal l  be  appl ied  to  the  
receiver  i npu t.  The  l evel  of  the  test  s i gnal  shal l  be  –7  dBm .  

C.4.3.3  Requi red  resu l t  

The  BER  shal l  not  exceed  1 0–2 .  

C.4.4  Co-channel  rejection  

C.4.4. 1  Defin i tion  

The co-channel  rej ecti on  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 i ven  deg radation  due  to  the  presence  of  an  unwan ted  
modu lated  s ignal ,  both  s i gnals  being  at  nom inal  frequency of  the  receiver.  

C.4.4.2  Method  of  measurement  

The wanted  s i gnal  shal l  be  standard  test  s i gnal  number 1 .  The  l evel  of  the  wan ted  s ignal  shal l  
be  –1 04  dBm .  

The  unwanted  s ignal  shal l  be  modu lated  by 400  Hz  wi th  a deviation  of  ±3  kHz.  The  i npu t  l evel  
of  the  unwanted  s i gnal  shal l  be  –1 1 4  dBm .  

Both  inpu t  s i gnals  shal l  be  at  the  nom inal  frequency of  the  receiver under test  and  the  

measurement  shal l  be  repeated  for  d i splacements  of  the  unwanted  s i gnal  o f  up  to  ±3  kHz.  

C.4.4.3  Requi red  resu l t  

The BER  shal l  not  exceed  1 0–2 .  

C.4.5  Ad jacent  channel  selectivi ty 

C.4.5. 1  Defin i tion  

The ad jacen t  channel  se lecti vi ty characterises  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  modu lated  s i gnal  that  d i ffers  i n  frequency from  the  wan ted  s i gnal  by 25  kHz.  

C.4.5.2  Method  of  measurement  

The  wanted  s i gnal  shal l  be  standard  test  s i gnal  number 1 .  The  l evel  of  the  wan ted  s ignal  shal l  
be  –1 04 dBm .  
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The  unwanted  s ignal  shal l  be  modu lated  by 400  Hz  wi th  a deviati on  of  ±3  kHz.  The  i npu t  l eve l  
of  the  unwanted  s i gnal  shal l  be  –34  dBm .  The  unwanted  s i gnal  shal l  be  tuned  to  the  cen tre  
frequency of  the  upper  ad jacent  channel .  

The  measurement shal l  be  repeated  wi th  the  unwanted  s i gnal  tuned  to  the  cen tre  frequency of  
the  l ower ad j acent  channel .  

C.4.5.3  Requi red  resu l t  

The ad jacent  channel  se lecti vi ty for  a  BER  not  exceed ing  1 0–2  shal l  be  not  l ess  than  70  dB 
under normal  test  cond i t i ons  and  not  l ess  than  60  dB  under extreme test  cond i t ions.  

C.4.6  Spurious response rejection  

C.4.6. 1  Defin i tion  

The  spurious  response  characterises  the  capabi l i ty of  the  receiver  to  receive  a wan ted  
modu lated  s ignal  wi thou t  exceed ing  a g i ven  deg radati on  due  to  the  presence  of  an  unwan ted  
modu lated  s ignal  wi th  frequencies  ou tsi de  the  band  of  the  receiver.  

C.4.6.2  Method  of  measurement  

The  wanted  s i gnal  shal l  be  standard  test  s i gnal  number 1 .  The  l evel  of  the  wan ted  s ignal  shal l  
be  –1 04 dBm .  

The  unwanted  s ignal  shal l  be  unmodu lated .  The  frequency range  shal l  be  calcu lated  i n  the  
same manner  as  i n  1 1 . 2 . 5.  The  level  of  the  unwanted  s i gnal  shal l  be  –34  dBm .  

C.4.6.3  Requi red  resu l t  

The BER  shal l  not  exceed  1 0–2 .  

C.4.7  In termodu lation  response  rejection  

C.4.7. 1  Defin i tion  

The in termodu lati on  response  rati o  characterises  the  capabi l i ty of  the  receiver to  rece ive  a  
wanted  modu lated  s ignal  wi thout  exceed ing  a g i ven  degradation  due  to  the  presence  of  two  or  
more  unwanted  s i gnals  wi th  a  speci f ic  frequency re lationsh ip  to  the  wan ted  s i gnal  frequency.  

C.4.7.2  Method  of  measurement  

The wanted  s ignal  represen ted  by s i gnal  generator A shal l  be  at  the  nom inal  frequency of  the  
receiver and  shal l  be  standard  test  s i gnal  number 1 .  The  l evel  of  the  wan ted  s i gnal  shal l  be   
–1 04 dBm .  

The  unwanted  s ignal  from  s ignal  generator B  shal l  be  unmodu lated  and  ad j usted  to  a 
frequency 50  kHz above  the  nom inal  frequency of  the  receiver.  The  second  unwanted  s i gnal  

from  s ignal  generator C  shal l  be  modu lated  by 400  Hz  wi th  a deviation  of  ±3  kHz and  ad justed  
to  a frequency 1 00  kHz above  the  nom inal  frequency of  the  receiver.  The  i npu t  l evel  of  each  
unwanted  s ignal  shal l  be  –39  dBm .  The  test  shal l  be  repeated  wi th  the  frequency of  the  
unwanted  s i gnals  below the  nom inal  frequency of  the  receiver.  

C.4.7.3  Requi red  resu l t  

The BER  shal l  not  exceed  1 0–2  ( for  an  i n termodu lati on  response  rejecti on  rat i o  of  65  dB) .  
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C.4.8  Blocking  or  desensit isation  

C.4.8. 1  Defin i tion  

The blocking  immun i ty characterises  the  capabi l i ty of  the  receiver to  receive  a wan ted  
modu lated  s ignal  wi thou t  exceed ing  a g i ven  deg radati on  due  to  the  presence  of  an  unwanted  
modu lated  s ignal  wi th  frequencies  ou tsi de  the  band  of  the  receiver.  

C.4.8.2  Method  of  measurement  

The wanted  s i gnal  shal l  be  standard  test  s i gnal  number 1 .  The  l evel  of  the  wan ted  s ignal  shal l  
be  –1 04 dBm .  

The  unwanted  s i gnal  shal l  be  unmodu lated .  The  frequency shal l  be  varied  between  –1 0  MHz  

and  –1  MHz and  also  between  +1  MHz  and  +1 0  MHz re lat i ve  to  the  nom inal  frequency of  the  
wanted  s i gnal .  The  l evel  of  the  unwan ted  s i gnal  shal l  be  –20  dBm .  

C.4.8.3  Requi red  resu l t  

The BER  shal l  not  exceed  1 0–2 .  
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Annex D  
( in formative)  

 
Channel  management reg ions  

Figu re  D . 1  shows  channel  management  reg ions  1  to  1 0 .  

 

Figure D. 1  – Channel  management  reg ions used  for test  g iven  in  1 3.3. 1  
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