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Part 2-3:  TCN  communication  profi le  

 
FOREWORD 

1 )  The  I n ternational  E lectrotechn ical  Comm ission  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  national  e l ectrotechn ical  comm i ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternational  co-operation  on  a l l  questions  concern ing  standard ization  i n  the  e l ectri cal  and  e l ectron ic fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports,  Publ i cl y Avai l able  Speci fi cations  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC 
Publ i cation(s)”).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osely 
wi th  the  I n ternational  Organ ization  for S tandard i zation  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
agreement  between  the  two  organ izations.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y as  possib le,  an  i n ternational  
consensus  of opin ion  on  the  relevant subjects  s i nce  each  techn ical  commi ttee  has  representation  from  al l  
i n terested  I EC National  Commi ttees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC 
Publ i cations  i s  accurate,  I EC cannot be  hel d  responsible  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  user.  

4)  I n  order to  promote  i n ternational  un i form i ty,  I EC National  Commi ttees  undertake  to  apply I EC Publ i cations  
transparentl y to  the  maximum  extent  possib le  i n  thei r national  and  reg ional  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond ing  national  or reg ional  publ i cation  shal l  be  cl earl y i nd icated  i n  
the  l atter.  

5)  I EC i tsel f does  not  provide  any attestation  of conform i ty.  I ndependent certi fi cation  bod ies  provide  conform i ty 
assessment services  and ,  i n  some areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons ible  for any 
services  carried  ou t  by i ndependent certi fi cati on  bod ies .  

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

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

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

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

I n ternational  Standard  I EC 61 375-2-3  has  been  prepared  by I EC techn ical  committee  9:  
E lectrical  equ ipment and  systems  for rai lways.  

The  text of th is  standard  is  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

9/2029/FDIS  9/2048/RVD 

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

Th is  publ ication  has  been  drafted  in  accordance wi th  the  I SO/IEC Di rectives,  Part 2 .  

Copyright International  Electrotechnical  Commission  



 – 1 4  – I EC 61 375-2-3:201 5    I EC  201 5  

A l i st  of a l l  parts  i n  the  I EC 61 375 series,  publ ished  under the  general  ti tle  Electronic railway 
equipment – Train communication network (TCN) ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A bi l i ngual  version  of th is  publ ication  may be  issued  at a  later date.  

 

IMPORTANT – The 'colour inside'  logo  on  the  cover page of th is  publ ication  ind icates  

that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct understanding  

of i ts  contents.  Users  should  therefore print th is  document using  a  colour printer.  
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I NTRODUCTION  

The IEC 61 375 standard  series  speci fies  a  Train  Communication  Network for usage  in  rai lway 
veh icles  (trains)  main ly i n tended  for the  exchange of TCMS related  in formation ,  bu t not 
restricted  to  i t.  The  speci fication  starts  from  the  physical  layer up  to  the  appl ication  layer and  i t  
i nvolves  d i fferent communication  technolog ies .   

Th is  part of I EC 61 375 ( IEC 61 375-2-3)  defines  the  communication  profi le  of the  Train  
Communication  Network so  as  to  ach ieve  in teroperabi l i ty between  Consists  connected  by 
Ethernet Train  Backbones  as  defined  in  I EC 61 375-2-5.   

The  reasons  for prompting  the  preparation  of th is  part of I EC  61 375 are:   

•  defin i tion  of the  requ irements  necessary for communication  i n teroperabi l i ty on  Ethernet 
Train  Backbone level   

•  fu l l  documentation  of the  requ i rements  of a l l  users,  a l ign ing  them  and  setting  them  ou t 
in  standard  form  

•  provid ing  gu idel ines  for the  techn ical  solu tion  adopted  for the  train  backbone  
in teroperable  communication  

•  defin ing  a  conformance  test gu idel ine  (Annex F)   wh ich  g ives  gu idance for checking  the  
conform i ty of consists  to  the  commun ication  profi le  

Concrete  train  appl ications  for certain  functional i ties  are  not deal t  wi th  in  th is  part of 
I EC 61 375.  They are  contained  in  I EC  61 375-2-4.  
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ELECTRONIC RAILWAY EQUIPMENT –  

TRAIN  COMMUNICATION  NETWORK (TCN)  –  

 

Part 2-3:  TCN  communication  profi le  

 

 

 

1  Scope 

This  part of I EC 61 375  speci fies  ru les  for the  data  exchange between  consists  in  trains.  The  
aggregation  of these  ru les  defines  the  TCN  communication  profi le.   

The  objective  of the  communication  profi le  i s  to  ensure  in teroperabi l i ty between  consists  of the  
said  trains  wi th  respect to  the  exchange  of in formation .  For th is  i t  defines  a l l  those  i tems  wh ich  
are  necessary for communication  i n teroperabi l i ty:  

•  an  arch i tecture  wi th  defined  train  d i rections  related  to  d i fferent train  views  

•  a  common  functional  addressing  concept 

•  common  communication  protocol  for data  exchange  between  functions  

•  a  set of services  for train  commun ication  control .  

As  a  restriction ,  th is  communication  profi le  i s  adhered  to  the  Ethernet Train  Backbone (ETB)  
technology as  defined  in  I EC 61 375-2-5.  Towards  the  consist networks,  a  more  abstract 
in terface  is  defined  wh ich  does  not restrict  the  appl iance  of any consist network technology as  
for instance  MVB ( IEC 61 375-3-1 ),  CANOpen  ( IEC 61 375-3-3)  or ECN  ( IEC 61 375-3-4).  

I t  i s  not wi th in  the  scope of the  communication  profi le  to  define  appl ication  data  content and  i ts  
mean ing  (e. g .  syntax and  semantics).  Th is  i s  wi th in  the  responsibi l i ty of the  appl ication  profi les.  
Namely two  appl ication  profi les  are  expl ici tly supported  as  shown  in  F igure  1 :  the  TCMS 
appl ication  profi le  as  defined  in  I EC  61 375-2-4,  and  the  onboard  mu l timed ia  and  telematic 
services  (OMTS)  related  profi les  as  defined  in  the  I EC 62580  series.   
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Figure 1  – IEC  61 375-2-3  as  connecting  element between  train  backbone and  appl ication  

2  Normative references  

The fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  latest ed i tion  of the  referenced  document ( includ ing  any amendments)  
appl ies.  

I EC 61 375-1 ,  Electronic railway equipment – Train communication network (TCN)  – Part 1 :  
General architecture  

I EC 61 375-2-1 ,  Electronic railway equipment – Train communication network (TCN)  – Part 2-1 : 
Wire Train Bus (WTB)  

I EC  61 375-2-4,  Electronic railway equipment – Train communication network (TCN)  – Part 2-4: 
Application Profile (to  be  publ ished)  

IEC 61 375-2-5,  Electronic railway equipment – Train communication network (TCN)  – Part 2-5: 
Ethernet train backbone  

I EC  62280 ,  Railway applications – Communication,  signalling and processing systems – Safety 
related communication in  transmission systems 

ISO/IEC 9646-6: 1 994,  Information technology – Open Systems Interconnection – Conformance 
testing methodology and framework – Part 6: Protocol profile test specification 

IEC 

IEC 61 375-2-5 (Ethernet Train  Backbone ETB)

IEC 61 375-2-3 (Communication profile)

IP based communication

communication  services

IEC 61 375-2-4 (Application profile)

diagnosis

function

traction

function

brake 

function

door 

function

IEC 62580-x (OMTS)

application  services

Operator (e.g.  driver,  train  staff)
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ISO/IEC 9646-7: 1 995,  Information technology – Open Systems Interconnection – Conformance 
testing methodology and framework – Part 7:  Implementation Conformance Statements  

I SO/IEC 1 701 1 : 2004,  Conformity assessment – General requirements for accreditation bodies 
accrediting conformity assessment bodies 

ISO/IEC 1 7025:2005,  General requirements for the competence of testing and calibration 
laboratories  

3 Terms,  defin i tions,  abbreviations,  acronyms,  and  conventions  

3.1  Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i tions  apply.   

3.1 . 1   

appl ication  layer 
upper layer i n  the  OSI  model ,  i n terfacing  d i rectly to  the  appl ication  

3.1 .2   

appl ication  layer in terface 
defin i tion  of the  services  offered  by the  appl ication  layer 

3.1 .3   

appl ication  process  
element wi th in  a  real  open  system  wh ich  performs the  in formation  processing  for a  particu lar 
appl ication   

3.1 .4  

big  endian  
defin i tion  where  the  most s ign i ficant byte  of mu l ti  byte  data  i s  stored  in  the  lowest address  
memory location  and  sent fi rst in  the  sequence of serial ized  transm issions   

3.1 .5   

bridge 
device  wh ich  stores  and  forwards  frames  from  one  bus  to  another on  the  base  of their Link 
Layer addresses  

3.1 .6   

broadcast 
nearly s imu l taneous  transm ission  of the  same in formation  to  several  destinations   

Note  1  to  en try:  Broadcast i n  the  TCN  i s  not  considered  re l i able,  i . e .  some  desti nations  may receive  the  
i n formation  and  others  not.  

3.1 .7   

closed  train  
train  composed  of one  or a  set of Consists,  where  the  composi tion  does  not change during  
normal  operation  

EXAMPLE  metro,  sub-urban  tra in ,  h i gh  speed  tra in  un i ts .  

3.1 .8   

closed  train  consist 
consist wi th in  a  closed  train  
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3.1 .9   

communication  devices  
devices  connected  to  Consist Network or Train  Backbone wi th  the  abi l i ty to  transport,  source  or 
s ink data  

3.1 .1 0   

composition  
number,  sequence,  orientation  and  characteristics  of the  consists  form ing  a  train  

3.1 .1 1   

configuration  
defin i tion  of the  topology of a  network,  the  devices  connected  to  i t,  thei r capabi l i ties  and  the  
traffic they produce 

3.1 .1 2   

consist  
sing le  veh icle  or a  group  of veh icles  wh ich  are  not separated  during  normal  operation   

Note  1  to  en try:  A consist  con tains  no,  one  or several  consist  networks.  

3.1 . 1 3   

consist network 
commun ication  network in terconnecting  communication  devices  in  one  Consist  

3.1 .1 4  

consist network address  
network address,  wh ich  does  not change after inauguration  and  wh ich  is  used  to  address  
commun ication  device  in  the  own  consist network  

3.1 .1 5  

consist sequence number 
sequence number of the  Consist i n  the  train  as  obtained  during  TCN  inauguration  

3.1 .1 6   

consumer 
receiver of a  message at the  Transport Layer  

3.1 .1 7   

destination  device 
receiver of a  data  packet  

3.1 .1 8   

d iscovered  vehicle/consist   
veh icle/consist d iscovered  during  train  i nauguration  

3.1 .1 9   

end  device 
un i t connected  to  one  Consist Network or to  one  set of Consist Networks  prepared  for 
redundancy reasons  

3.1 .20   

Ethernet Train  Backbone  
train  backbone based  on  swi tched  Ethernet technology  

Note  1  to  en try:  Speci fi ed  i n  I EC 61 375-2-5.  
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3.1 .21   

Ethernet Train  Backbone Node 
node connected  to  the  Ethernet train  backbone  receiving  a  sequence number during  
inauguration  and  capable  of forward ing  user data  packets  between  Consist Network and  Train  
Backbone 

3.1 .22   

function  
appl ication  process  wh ich  exchanges  messages  wi th  another appl ication  process   

3.1 .23   

gateway 
connection  between  d i fferent communication  technolog ies   

3.1 .24  

group address  
address  of a  mu l ticast group to  wh ich  a  device  belongs  

3.1 .25  

in tegri ty 
property of a  system  to  recogn ize  and  to  reject wrong  data  in  case  of mal function  of i ts  parts  

3.1 .26  

leading  veh icle  
veh icle  wh ich  controls  the  movements  of the  train  

3.1 .27   

l inear topology 
topology where  the  nodes  are  connected  in  series,  wi th  two  nodes  each  connected  to  on ly one  
other node  and  al l  others  each  connected  to  two other nodes  (that i s ,  connected  in  the  shape 
of a  l ine)  

3.1 .28   

Local  Area Network 

LAN  
part of a  network characterized  by a  common  med ium  access  and  address  space  

3.1 .29   

medium  access  control  

MAC 
sublayer of the  Link Layer,  wh ich  controls  the  access  to  the  med ium  (arbi tration ,  mastersh ip  
transfer,  pol l i ng)  

3.1 .30   

medium  
physical  carrier of the  s ignal :  e lectrical  wi res,  optical  fibers,  etc.  

3.1 .31   

message 
data  i tem  transm itted  in  one  or several  packets  

3.1 .32   

mu l ticast 
transm ission  of the  same message to  a  group of receivers ,  i denti fied  by thei r Group  Address  

Note  1  to  en try:  The  word  "mu l ti cast"  i s  used  even  i f the  group  i ncl udes  a l l  receivers .  
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3.1 .33   

mu l timedia network 
network in  a  train  wh ich  i s  used  for data  transm ission  of mu l timed ia  and  telematic data   

3.1 .34  

mu l timedia services  
services  wh ich  are  used  for mu l timed ia  

Note  1  to  en try:  Onboard  mu l timed ia  and  te lematic  services  are  defi ned  i n  I EC 62580-1 .  

3.1 .35  

mu l tiple  un i t  
number of veh icles  pu t together to  form  a  un i t  for the  conveyance of passengers  and /or freight   

Note  1  to  en try:  The  d ri vi ng  cabs  of the  mu l ti pl e  un i t  can  be  l ocated  i n  special  power veh icles  (e. g .  l ocomotives  
wi th  on l y one  cab)  or i n  end  veh icles  fi tted  wi th  d ri vi ng  cabs.  Groups  of veh icles  of the  mu l ti p l e  un i t  can  be  
assembled  i n to  cons ists .  

3.1 .36  

mu l tiple  un i t  train  
train  consisting  of a  set of closed  trains,  where  the  composi tion  of the  set may change during  
normal  operation  

3.1 .37   

network 
set of possibly d i fferent communication  systems  wh ich  in terchange in formation  i n  a  commonly 
agreed  way 

3.1 .38   

network address  
address  wh ich  i denti fies  a  communication  device  on  network layer  

3.1 .39   

network device 
components  used  to  set up  Consist Networks  and  Train  Networks   

Note  1  to  en try:  These  may be  passive  components  l i ke  cables  or connectors,  acti ve  unmanaged  components  l i ke  
repeaters,  med ia  converters  or (unmanaged)  swi tches,  or managed  acti ve  components  l i ke  gateways,  rou ters  and  
(managed)  swi tches.  

3.1 .40   

network layer 
layer i n  the  OSI  model  responsible  for rou ting  between  d i fferent busses  

3.1 .41   

network management 
operations  necessary to  remotely configure,  mon i tor,  d iagnose  and  main tain  the  network  

3.1 .42   

node 
dvice  on  the  Train  Backbone,  wh ich  may act as  a  gateway between  Train  Backbone and  
Consist Network 

3.1 .43   

operational  network 
network in  a  train  wh ich  i s  used  for the  transm ission  of train  operation  and  safety cri tical  data  
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3.1 .44  

operational  train  view 
driver or train  attendance view of a  train  as  a  sequence  of veh icles   

3.1 .45  

octet 
byte  
8-bi t word  stored  in  memory or transm itted  as  a  un i t  

3.1 .46  

onboard  mul timedia and  telematics  subsystem  
col lection  of train  on-board  services  and  functions  for mu l timed ia  and  telematics   

Note  1  to  en try:  A defi n i ti on  of those  services  i s  g i ven  i n  I EC 62580.  

3.1 .47   

operational  services  
al l  services  wh ich  are  needed  to  run  a  train  safely 

3.1 .48   

operational  train  d irection  
d irection  of train  as  seen  by d river or train  attendance 

3.1 .49   

operational  train  d i rectory 
data  structure  describing  the  train  composi tion  as  seen  by d river or train  attendance,  includ ing  
in formation  about the  lead ing  veh icle  and  veh icle  gaps   

Note  1  to  en try:  The  operational  tra i n  d i rectory i s  a  part  of the  tra in  topology database.  

3.1 .50   

operator 
enterprise  or organ ization  wh ich  i s  operating  trains  

3.1 .51   

packet 
un i t  of a  message ( in formation ,  acknowledgement or control )  transm itted  by protocols  on  
network or transport l ayer 

3.1 .52   

PD-PDU  
data  un i t for the  transm ission  of process  data  

Note  1  to  en try:  There  are  two  types  of PD-PDUs.  Al l  types  of PD-PDUs  have  the  same  PDU  format.  PD-
PDU(data)  i s  a  PD-PDU  contain i ng  user data  and  sen t from  a  publ i sher to  subscriber(s).  Th i s  i s  used  i n  push  
pattern  and  i n  pu l l  pattern .  PD-PDU(data)  i n  pu l l  pattern  i s  a l so  referred  as  PD-PDU(reply).  PD-PDU(request)  i s  a  
PD-PDU  sen t from  a  requester to  publ i sher(s).  Th i s  may or may not  con tain  user data.  

3.1 .53   

PD  publ isher 
device  wh ich  cycl ical ly sends  PD  telegrams wi th  a  defined  ComId  to  a  defined  address  or 
address  range  

3.1 .54  

PD  requester 
device  wh ich  requests  a  s ing le  PD  telegram  of a  speci fied  Com Id  to  be  sent to  a  speci fied  
address  or address  range  
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3.1 .55  

PD  subscriber 
device  wh ich  receives  PD  telegrams  wi th  a  defined  ComId  and  a  possible  source  address  fi l ter 

3.1 .56  

producer 
sender of a  message at the  Transport Layer 

3.1 .57   

publ isher 
source  of a  dataset for broadcasting  (see  subscriber)  

3.1 .58   

receiver 
electron ic device  wh ich  may receive  s ignals  from  the  physical  med ium  

3.1 .59   

redundancy group  
group of devices,  where  on ly one  device  i s  active  and  the  others  are  i n  standby 

Note  1  to  en try:  I f the  acti ve  device  fai l s ,  one  of the  standby devices  takes  over.  Typical l y,  a  redundancy g roup  
comprises  two  devices.  

3.1 .60   

regu lar transmission  
data  transm ission  of non  safety related  data  

3.1 .61   

repeater 
connection  at the  Physical  Layer between  bus  segments,  provid ing  an  extension  of the  bus  
beyond  the  l im i ts  perm i tted  by passive  means   

Note  1  to  en try:  The  connected  segments  operate  at  the  same speed  and  wi th  the  same protocol .  The  delay 
i n troduced  by a  repeater i s  i n  the  order of one  bi t  du ration .  

3.1 .62   

residual  error rate  
probabi l i ty of i n tegri ty breach  (unrecogn ized  wrong  bi t)  per transm i tted  bi t  

3.1 .63   

ring  topology 
active  network where  each  node  is  connected  in  series  to  two other nodes  

Note  1  to  en try:  Ring  may a l so  be  referred  to  as  l oop.  

[SOURCE:  I EC 61 91 8:201 3,3. 1 . 63]  

3.1 .64  

router 
connection  between  two buses  at the  Network Layer,  wh ich  forwards  telegrams from  one  bus  
to  another on  the  base  of thei r network address  

3.1 .65  

safe  data transmission  
data  transm ission  of safety related  data  

3.1 .66  

service 
capabi l i ties  and  features  of a  sub-system  (provided  to  a  user)  

Copyright International  Electrotechnical  Commission  



 – 24  – I EC 61 375-2-3:201 5    I EC  201 5  

3.1 .67   

sporadic data 
transm ission  of data  on  a  demand  basis   

3.1 .68   

subscriber 
one of the  s inks  of a  broadcast dataset (see  publ isher)  

3.1 .69   

switch  
MAC bridge   

Note  1  to  en try:  As  defi ned  i n  I EEE  802. 1 D.  

3.1 .70   

topology 
possible  cable  in terconnection  and  number of devices  in  a  g iven  network 

3.1 .71   

topography counter 
un ique  identi fier of a  train  composi tion  

3.1 .72   

train  
composi tion  of one  or a  set of Consists,  where  the  configuration  can  change during  normal  
operation  

3.1 .73   

train  communication  network 
data  communication  network for connecting  programmable  electron ic equ ipment on-board  rai l  
veh icles  

3.1 .74  

train  communication  system  
train  communication  network plus  i ts  communication  and  appl ication  profi le  for the  exchange of 
in formation  trainwide  

3.1 .75  

train  control  and  monitoring  system  
col lection  of train  on-board  services  and  functions  for the  operation  of a  train .   

Note  1  to  en try:  A defi n i ti on  of those  services  i s  g i ven  i n  I EC 61 375-2-4.  

3.1 .76  

train  backbone 
bus  connecting  the  consists  of a  train   

Note  1  to  en try:  Conforms  to  I EC 61 375-2-1  (WTB)  or I EC 61 375-2-5  (ETB).  

3.1 .77   

train  backbone node 
device  on  the  train  backbone wh ich  receives  a  train  backbone node  number during  
inauguration .   

Note  1  to  en try:  A tra in  backbone  node  can  be  used  to  connect an  End  Device  or a  Consi st  Network to  the  Train  
Backbone.  
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3.1 .78   

train  backbone node number 

node address  

node number 
number assigned  to  each  train  backbone node  during  inauguration ,  wh ich  ind icates  the  posi tion  
of the  train  backbone node  on  the  train  backbone  

3.1 .79   

train  backbone view 
train  seen  as  a  sequence of consist networks  determ ined  by ETB  inauguration  

3.1 .80   

train  d irectory 
data  structure  describing  the  train  composi tion  after a  train  inauguration   

Note  1  to  en try:  The  train  d i rectory i s  a  part  of the  tra in  topology database.  

3.1 .81   

train  network address  
dynam ic network address,  wh ich  is  used  to  address  communication  devices  in  other consist 
networks.   

Note  1  to  en try:  Th i s  address  can  change  after each  i nauguration .  

3.1 .82   

train  network management 
services  of the  network management for TCN  

3.1 .83   

train  d irectory computation  
protocol  to  determ ine  the  actual  train  composi tion  as  a  set of consists  contain ing  veh icles  
contain ing  function  devices   

Note  1  to  en try:  Optional  cl osed  trai ns  represented  as  consists  can  be  detected  and  i n terpreted  as  a  set  of 
consists .  Resu l t  of the  tra in  d i rectory computation  i s  the  train  d i rectory data  s tructu re  wh ich  i s  a  part  of the  tra in  
topology database.  

3.1 .84  

train  reference d irection  
d irection  determ ined  by inauguration  

3.1 .85  

train  topology database 

data  base  col lecting  al l  the  i n formation  about the  actual  train  composi tion   

Note  1  to  en try:  An  i nstance  of th i s  database  i s  computed  wi th i n  each  cons ist  of the  train .  

3.1 .86  

train  view 
train  seen  as  sequence of consists  determ ined  by the  ETB  inauguration  

3.1 .87   

transport layer 
layer of the  OSI  model  responsible  for end-to-end  flow control  and  error recovery 

3.1 .88   

U IC  veh icle  identi fication  number 
1 2-d ig i t number for the  un ique  identi fication  of veh icles   
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Note  1  to  en try:  As  defi ned  by the  U IC.  

3.1 .89   

unspecified  PDU  
TRDP PDU  wi th  ComId=0   

Note  1  to  en try:  The  user data  conten t of an  unspeci fi ed  PDU  i s  undeterm ined  for the  commun ication  profi l e .  
D i fferen t PDUs  and  thei r con tent  can  be  d i sti ngu ished  on ly at  appl i cation  l evel .   

3.1 .90   

veh icle  
sing le  coach  or locomotive   

3.1 .91   

veh icle  gap 
gap 
veh icle  l i sted  i n  the  confi rmed  veh icle  l i st of the  operational  train  d i rectory wh ich  i s  not 
reachable  over ETB   

Note  1  to  en try:  A veh icle  gap  can  be  at  one  train  end  or i n  the  m idd le  of a  tra in .  There  may a l so  exi st  more  than  
one  veh icle  gap  i n  a  tra in .  

Note  2  to  en try:  Veh icle  gaps  may be  determ ined  by the  d ri ver wh i l e  comparing  the  i nd icated  unconfi rmed  tra in  
composi ti on  wi th  the  real  tra i n  composi ti on ,  l ead ing  to  a  correction  of the  tra in  composi ti on .  

3.2  Abbreviations  and  acronyms 

ALG  Appl ication  Layer Gateway 

API  Appl ication  Programming  I n terface  

ASCI I  American  Standard  Code for I n formation  I n terchange 

CN  Consist Network 

Com Id  Communication  I denti fier 

CRC Cycl ic Redundancy Check 

CST Consist 

CSTINFO Consist I n formation  te legram  

DC Di rect Current 

DEV Device  

DNS Domain  Name System  

DoS  Den ial  of Service  

FCS Frame Check Sequence  

ECN  Ethernet Consist Network 

ECSC ETB  Control  Service  Cl ient 

ECSP ETB  Control  Service  Provider 

ED  End  Device  

ETB Ethernet Train  Backbone 

ETBCTRL ETB  Control  packet 
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ETBN  Ethernet Train  Backbone Node  

FCT Function  

IEEE  I nsti tu te  of E lectrical  and  E lectron ics  Eng ineers  

IETF  I n ternet Eng ineering  Task Force  

IP  I n ternet Protocol  

LEN  Length  

MAC Med ium  Access  Control  

MC Mu l ticast 

MD  Message  Data  

MD-PDU  Message  Data  Protocol  Data  Un i t  

M IB  Management I n formation  Base  

MTU  Maximal  Transm ission  Un i t  

MVB Mu l ti function  Veh icle  Bus  

NAT Network Address  Translation  

NOK Not OK 

OID  Object I denti fier 

OMTS Onboard  Mu l timed ia  and  Telematic Subsystems  

OSI  Open  System  I n terconnection  

PD  Process  Data  

PD-PDU  Process  Data  Protocol  Data  Un i t  

PICS  Protocol  Implementation  Conformance  Statement 

PROP Properties  

QoS  Qual i ty of Service  

RFC Request For Comments  

SDSINK Safe  Data  Sink 

SDSRC Safe  Data  Source  

SDTv2  Safe  Data  Transm ission  version  2  

SID  Source  I denti fier 

SI L  Safety I n tegri ty Level  

SMI  Safe  Message I denti fier 

SNMP Simple  Network Management Protocol  

SSC Safety Sequence Counter 

STC Safe  Topography Counter 
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TCN  Train  Communication  Network 

TCMS Train  Control  and  Mon i toring  System  

TCP Transm issiont Control  Protocol  

TP  Test Procedure  

TSS&TP Test Su i te  Structure  and  Test Purpose  

TRDP Train  Real  Time Data  Protocol  

TTDB Train  Topology Database 

TTL Time to  Live  

TTDP Train  Topology Discovery Protocol  

UDP User Datagram  Protocol  

U IC   Un ion  I n ternationale  des  Chem ins  de  Fer 

UML Un i fied  Model ing  Language 

URI  Un i form  Resource  I denti fier 

URL Un i form  Resource  Locator 

UU ID  Un iversal ly Un ique  I denti fier 

UuT Un i t under Test 

VDP Vi tal  Data  Packet 

VLAN  Vi rtual  Local  Area  Network 

WTB Wire  Train  Bus  

XML Extended  Markup Language 

XSD  XML Schema Defin i tion  

3.3  Conventions  

3.3. 1  Base of numeric values  

This  part of I EC 61 375 uses  a  decimal  representation  for a l l  numeric values  un less  otherwise  
noted .   

Analog  and  fractional  values  include  a  comma.   

EXAMPLE  The  vol tage  i s  20, 0  V.  

Binary and  hexadecimal  values  are  represented  using  the  ASN . 1  ( ISO/IEC 8824)  convention .  

EXAMPLE  Decimal  20  coded  on  8  b i ts  =  ‘ 0001  01 00’B  =  ‘ 1 4 ’H .  

3.3.2  Character strings  and  ci tations  

Character strings  are  placed  wi th in  double  quotes.  

EXAMPLE  “ComProfTestAppl ” .  
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Sing le  quotes  are  used  for ci tations  (quotations).  

EXAMPLE  parameter ‘etbTopoCnt’ .  

Sometimes  character strings  are  parameter values,  i n  wh ich  case  they can  be  wri tten  as  
ci tations.  

EXAMPLE  te legram  type  ‘Mn ’ .  

3.3.3  Naming  conventions  

Keywords  are  wri tten  wi th  a  capi tal  l etter at the  beg inn ing .   

I f the  keyword  name is  composed ,  the  d i fferent parts  of the  name are  un i ted  wi th  a  space,  and  
al l  parts  beg in  wi th  a  capi tal  letter.  

EXAMPLES  “Trai n  Backbone”,  “Cons ist” ,  “Consist  Network” .  

Parameters  are  wri tten  wi th  a  capi tal  l etter at the  beg inn ing .   

I f the  parameter name is  composed ,  the  d i fferent parts  of the  name are  un i ted  wi thout a  space,  
and  a l l  parts  beg in  wi th  a  capi tal  l etter except for the  fi rst part wh ich  beg ins  wi th  a  lower case  
letter.  

EXAMPLE  ‘etbTopoCnt’ .  

3.3.4 Diagram  conventions  

Whenever appropriate,  UML d iagram  types  are  used .  I n  particu lar,  the  fol lowing  UML d iagram  
types  are  appl ied :  

•  UML state  mach ines  

•  UML sequence d iagram  

For cond i tions  used  in  these  d iagram  types  the  fol lowing  conventions  are  appl ied :  

operators  =  Assignment operator:  set  a  val ue  

==  Equal i ty operator:  equal  

! =  Equal i ty operator:  not  equal  

OR Log ical  operator:  {expression}  OR {expression}  

AND  Log ical  operator:  {expression}  AND  {expression}  

boolean  FALSE  Anti valent2  val ue  0 :  01
b
  

TRUE  Anti valen t2  val ue  1 :  1 0
b
  

 

For triggers  and  guards  used  in  these  d iagram  types  the  fol lowing  conventions  are  appl ied :  

•  A trigger i s  an  external  event,  e . g .  a  user command,  wh ich  triggers  a  state  transi tion  

•  I n  the  special  case  that a  trigger i s  the  reception  of a  (period ic)  ETBCTRL packet,  the  
control  flags  wi th in  the  ETBCTRL packet determ ine  the  state  transi tion .  For those  cases  
on ly the  guards  are  i nd icated  in  the  UML state  mach ines  

3.3.5 Annotation  of data structures  

3.3.5.1  General  

Data  structures  are  defined  fol lowing  the  presentation  and  encod ing  of transm i tted  and  stored  
data  as  ru led  i n  I EC 61 375-2-1 ,  wh ich  bases  on  I SO  ASN . 1  syntax.  
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Al l  data  wi th in  a  data  structure  are  organ ized  in  b ig-end ian  format (most s ign i ficant octet of a  
data  i tem  fi rst) .  

Al l  data  wi th in  a  data  structure  are  natural ly a l igned  (stored  at offset address  wh ich  i s  a  
mu l tiple  of thei r s ize).  

Data  values  of parameters  wi th in  data  or telegram  structures  wh ich  are  marked  ‘appl ication  
defined ’  are  ei ther defined  by I EC  61 375-2-4  or are  left to  the  user to  be  defined .   

3.3.5.2  Additional  data types  

I n  add i tion  to  the  data  types  defined  in  I EC  61 375-2-1 ,  the  fol lowing  data  types  are  used :  

( 1 )  LABEL: : =  ARRAY  [ 1 6 ]  OF  CHAR 

( 2 )  AntivalentType: : =  ANTIVALENT8  

with  the  encod ing :  

7  6  5  4  3  2  1  0  in terpretation  

2 7  26  25  24  23  22  2 1  20   

0  0  0  0  0  0  0  1  FALSE 

0  0  0  0  0  0  1  0  TRUE 

0  0  0  0  0  0  1  1  UNDEFINED 

any other value  ERROR 

 

3.3.5.3  Data type keywords  

I n  add i tion  to  the  keywords/notations  defined  in  I EC 61 375-2-1  as  an  extension  to  ASN . 1 ,  some 
shorter,  bu t equ ivalent keywords/notations  are  used  wi th in  th is  part of I EC 61 375 in  order to  
improve the  readabi l i ty of data  structures.  These  keywords  are  (see  Table  1 ) :  

Table  1  – Data type keywords  and  notations  

Keyword/notation  used  in  

th is  part of IEC  61 375 

Equ ivalent keyword/notation  used  

i n  IEC  61 375-2-1  

UINT# UNSIGNED# 

I NT# I NTEGER# 

CHAR CHARACTER8 

Type  [ I ndexList]  ARRAY [I ndexList]  OF  Type  

(# =  any unsigned  i n teger)  

 

4 Archi tecture 

4.1  General  

This  clause  defines  the  train  related  communication  arch i tecture,  wh ich  i s  the  basis  for the  
communication  profi le.  The  train  related  communication  arch i tecture  is  defined  from  two 
d i fferent viewpoin ts,  the  physical  train  arch i tecture,  and  the  log ical  train  arch i tecture.  The  
physical  train  arch i tecture  provides  a  system  breakdown  by considering  components  and  
in terfaces  in  between,  whereas  the  log ical  train  arch i tecture  i s  based  on  functional  breakdown  
deal ing  wi th  functions  and  their i n teractions.  Both  views  are  necessary for defin ing  important 
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communication  profi le  concepts,  l ike  for instance  the  defin i tion  of the  train  topology database 
or the  defin i tion  of a  train  wide  log ical  addressing  concept based  on  URIs.  

4.2  Physical  train  arch i tecture (system  breakdown)  

4.2.1  General  

The physical  train  arch i tecture  defines  a  train  as  composed  of closed  trains,  consists,  veh icles,  
devices  and  the  i n terfaces  in  between.  

4.2.2  Train  network archi tectures   

4.2.2. 1  Train  structure 

IEC 61 375-1  defines  a  train  as  a  composi tion  of closed  trains  and   consists,  each  consist 
having  one  or several  veh icles,  and  each  closed  train  having  one  or several  consists  as  shown  
in  F igure  2 .   

 

Figure 2  – Train  structure in  accordance to  IEC  61 375-1  (example)  

For th is  part of the  standard ,  the  fol lowing  restriction  i s  made:  

Al though  a  closed  train  i s  a  composi tion  of one  or several  consists  (closed  train  consists) ,  i t  
shal l  be  seen  as  one  operational  consist for the  scope of th is  communication  profi le.  I n  th is  
sense,  a  train  i s  on ly composed  of (operational )  consists  as  shown  in  F igure  3,  whereby some 
of the  operational  consists  may be  a  closed  train .  Consequently,  every closed  train  has  also  to  
behave l i ke  a  consist wi th  respect to  th is  communication  profi le.  

 

Figure  3  – Train  structure seen  from  viewpoint of the  communication  profi le  (example)  

NOTE  1  Commun ication  i ns i de  a  cl osed  tra in ,  e . g .  between  the  cl osed  train  consists  wh ich  consti tu te  the  cl osed  
train ,  i s  not  i n  the  scope  of th i s  s tandard .  

This  commun ication  profi le  i s  appl icable  for trains  wi th  a  maximum  number of 63  veh icles.  

NOTE  2  How veh icles  are  a l l ocated  to  consists  depends  on  the  chosen  consist  design .  For example,  each  veh icle  
i n  a  train  can  be  a  cons ist,  i n  wh ich  case  a  train  may a l so  con tain  63  cons ists ,  or two  trainsets  wi th  32  and  31  
veh icles  form  each  one  consist,  i n  wh ich  case  the  train  con tains  on ly 2  consists .  
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4.2.2.2  Train  network al location  

IEC 61 375-1  defines  a  train  wide  network as  a  composi tion  of consist networks  in terconnected  
by a  common  train  backbone as  shown  in  the  example  of F igure  4,  where  one  or several  
consist networks  per consist are  connected  to  the  ETB  via  a  redundant pair of ETBN .   

 

Figure 4 – Train  network (example)  

Furthermore,  I EC 61 375-1  a l lows  applying  up  to  4  train  backbones  in  paral lel .  

Th is  communication  profi le  defines  the  usage  of the  train  backbones  in  the  fol lowing  way:  

•  One  ETB  (wi th  subord inated  consist networks)  shal l  be  used  as  operational  network,  
supporting  TCMS services.  

•  No,  one  or several  ETBs  (wi th  subord inated  consist networks)  shal l  be  used  as  
mu l timed ia  network supporting  OMTS services  

The  operational  ETB may also  be  used  for OMTS services.  

NOTE  1  To  have  TCMS  services  and  OMTS  services  sharing  one  (operational )  ETB  may be  used  for s imple  
appl i cati ons.   

NOTE  2  I f one  physi cal  network i s  used  for both  TCMS  services  and  OMTS  services,  a  separation  can  be  done  on  
an  upper l ayer,  e . g .  on  l i nk l ayer by us ing  VLAN .  The  expectation  i s ,  however,  that  requ i rements  re lated  to  safety 
and  securi ty are  much  harder to  fu l fi l l  for such  type  of network.  

4.2.2.3  ETBN  redundancy 

At least one  ETBN  shal l  be  provided  per consist network.  For redundancy purposes,  i t  i s  
recommended  that two ETBNs are  at least provided  on  traction  un i ts  and  for the  backbone 
connection  of the  d riving  cab  equ ipment of d riving  trai lers  (th is  a lso  appl ies  to  mu l tip le  un i ts).   

4.2.2.4 Safety and  securi ty aspects  

The operational  network shal l  be  a  category 1  (preferred)  or a  category 2  transm ission  system  
as  defined  by I EC 62280.  

4.2.2.5  IP  Address  space 

Both  operational  network and  mu l timed ia  network shal l  share  one  common  train  network 
address  space as  defined  in  I EC  61 375-2-5  ( i . e.  1 0 . 1 28/9).  The  train  network address  space 
for each  network shal l  be  i denti fied .  

NOTE  I f both  networks  are  physical l y separated ,  the  backbone  i d ,  1 0 th  and  1 1 th  b i t  i n  tra i n  network address,  i s  
used  for i denti fi cation .  

4.2.2.6  In terconnecting  operational  network and  multimedia  network  

4.2.2.6. 1  ETB  Dependency 

I n  order to  ensure  in teroperabi l i ty between  trains  wi th  mu l tiple  ETBs,  a l l  functions  connected  to  
those  ETBs  shal l  share  a  common  train  view and  a  common  operational  train  view as  defined  
in  4 . 2. 4. 1 .   

NOTE  The  impact of th i s  requ i rement on  the  TTDB  i s  defi ned  i n  5. 3. 4. 2 .  
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4.2.2.6.2  Network coupl ings  

There  are  several  ways  of coupl ing  operational  network and  mu l timed ia  network (see  F igure  5).  

•  Both  networks  can  share  a  common  CN ,  i n  wh ich  case  the  two  networks  are  coupled  on  
OSI  l ayer 2 .   

•  Both  networks  can  be  i n terconnected  by an  I P  router (eventual ly wi th  fi rewal l  functions),  
thus  provid ing  a  coupl ing  on  OSI  l ayer 3.   

•  Both  networks  can  be  separated  by an  appl ication  layer gateway (ALG),  mean ing  a  
coupl ing  on  OSI  layer 7.   

NOTE  Modern  I P  rou ters  wi th  fi rewal l  functional i ty a l l ow al so  a  fi l teri ng  on  (appl i cation  data)  conten t.  I n  th i s  case  
the  networks  are  coupled  on  both  l ayer 3  and  l ayer 7 .  

 

Figure  5  – Possible  coupl ings  of operational  network and  mul timedia network 

I f there  is  a  coupl ing  on  at least OSI  layer 3 ,  EDs  connected  to  the  operational  consist network 
are  said  to  be  related  to  the  operational  ETB  (ETB0),  and  EDs  connected  to  the  mu l timed ia  
consist network are  said  to  be  related  to  the  mu l timed ia  ETB  (ETB1 ).  

I n  case  of OSI  layer 2  coupl ing  th is  relationsh ip  i s  undeterm ined .  

NOTE  The  relati onsh ip  of EDs  i s  an  i n formation  that  i s  rel evant  for I P  MC group  assignments,  see  5. 4. 5. 2 .  

4.2.2.6.3  Data exchange between  operational  network and  mu ltimedia network 

The way of data  exchange  between  the  operational  network and  mu l timed ia  network depends  
on  the  coupl ing  of the  two networks.  Whi le  coupl ings  on  OSI  l ayer 2  and  3  a l low a  data  
exchange on  I P  telegram  base  that i s  mostly hand led  wi th in  the  communication  layers  of 
modern  operating  systems,  a  coupl ing  on  OSI  l ayer 7  provides  a  better appl ication  control  of 
exchanged  data.   

The  fol lowing  example  describes  a  possible  ALG  design  of an  operational /mu l timed ia  gateway:  

EXAMPLE   

The  gateway for i n terconnecti ng  the  operational  network and  the  mu l timed ia  network (F igure  6)  belongs  formal l y to  
the  operational  network.  Th i s  gateway i s  not  on l y needed  for the  reasons  of securi ty and  cl osed  system .  I t  a l so  
serves  as  en try poin t  for mu l timed ia  network appl i cations  to  operational  network appl i cations  and  vi ce  versa,  
offeri ng  services  to  the  respecti ve  s i de,  wh ich  a l l ows  exchang ing  i n formation  wi th  the  respecti ve,  other s i de.  Th i s  
a l so  means  that  the  gateway has  to  provide  two  d i fferen t i n terfaces:  the  i n terface  to  operational  section  based  on  
the  commun ication  protocols  used  i n  the  operational  section ,  and  the  i n terface  to  the  mu l timed ia  section  
implementi ng  the  protocols  of the  mu l timed ia  section .  As  an  example,  the  gateway may receive  the  tra in  d i rectory 
i n formation  from  the  operati onal  section  ECSP  wi th i n  a  TRDP Message  Data  packet,  and  offers  th i s  i n formation  i n  a  
web  service  to  the  mu l timed ia  section  parti cipants.  Other i n terface  service  examples  are  to  provide  data  stream ing  
(vi deo  and  aud io)  or d i rect  exchange  of TRDP  data  packets.  So  both  cl i en t/server related  i n terface  services  as  wel l  
as  real -time  data  i n terface  services  m igh t  be  needed .  As  real -time  data  requ i res  a  h i gh  th roughput,  those  data  are  
normal l y rou ted  on  OSI  l ayer 3  rather than  processed  on  l ayer 7 .  I n  order to  cope  wi th  the  securi ty,  add i ti onal  
securi ty measures  are  then  requ i red  as  for i nstance  fi rewal l  functional i ty.   
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Figure 6  – Gateway between  operational  network and  mu ltimedia network (example)  

4.2.2.7  Safety and  securi ty aspects  

An  arch i tecture  wi th  a  coupled  operational  network and  mu l timed ia  network shal l  not 
comprom ise  the  transm ission  system  categorization  of the  operational  network as  defined  in  
4. 2. 2. 4.  

I n  case  the  mu l timed ia  network is  a  category 3  transm ission  system  in  accordance to  
IEC 62280,  at l east a  coupl ing  on  OSI  l ayer 3  wi th  fi rewal l  capabi l i ties  shal l  be  envisaged ,  
better a  coupl ing  on  OSI  l ayer 7.   

I t  i s  not wi th in  the  scope of th is  standard  to  define  the  necessary capabi l i ties  of the  fi rewal l  as  
th is  i s  h igh ly related  to  the  system  design  and  i ts  securi ty requ i rements.  

The  su i tabi l i ty of the  coupl ing  to  preserve  the  transm ission  system  categorization  of the  
operational  network shal l  be  demonstrated  wi th in  the  system  safety case.  

4.2.2.8  Network Reconci l iation   

For appl ications  of the  mu l timed ia  network,  i t  wi l l  be  necessary to  have  the  same operational  
train  view (see  4 . 2. 4. 1 )  as  for an  appl ication  of the  operational  network,  such  as  the  sequence 
of consists  and  the  posi tion  of the  lead ing  veh icle,  i n  order to  real ize  an  unambiguous  
addressing  scheme wi th in  the  train .   

As  a  common  ru le,  the  operational  train  view determ ined  by the  operational  network and  
man i fested  wi th in  the  operational  train  d i rectory of the  TTDB as  defined  in  5. 3  shal l  be  
au thori tative  for the  mu l timed ia  network.  Hence,  consist sequence  and  posi tion  of the  lead ing  
veh icle  shal l  be  adopted  from  the  operational  network.  

4.2.3  Closed  Trains  

4.2.3. 1  General   

As defined  in  I EC 61 375-1 ,  a  closed  train  i s  composed  by consists.  The  example  i n  F igure  7  
shows  three  coupled  consists  wi th  UU ID  8608,  1 761 ,  2900.  Each  consist takes  part i n  the  ETB  
inauguration  as  defined  in  I EC  61 375-2-5.  

IEC 

operational

network

interface

multimedia

network 

interface

Exchanged

data

TRDP PD

TRDP MD

SOAP

TRDPstreaming

streaming

OP/MM Gateway

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 35  – 

 

NOTE  The  tabl e  TTDP TOPOLOGY i n  F i gure  7  con tains  on ly the  re levant  e l ements.  

Figure 7  – Example:  three coupled  Consists  

Consist wi th  UU ID  8608  contains  two  ETBNs “A”  and  “B”  wi th  the  static relative  posi tions  1  and  
2  i n  the  consist.  ETBNs “A”  and  “B”  are  redundant.  Both  ETBNs  are  connected  to  the  fi rst and  
on ly consist network.  

Consist wi th  UU ID  1 761  contains  the  ETBN  “C”  wi th  the  static relative  posi tion  1  i n  the  consist.  
ETBN  “C”  i s  non-redundant.  The  ETBN  is  connected  to  the  fi rst and  on ly consist network.  

Consist wi th  UU ID  2900  contains  two ETBNs  “D”  and  “E”  wi th  the  static relative  posi tions  1  and  
2  in  the  consist.  ETBNs  “D”  and  “E”  are  redundant.  Both  ETBNs are  connected  to  the  fi rst and  
on ly consist network.  

4.2.3.2  Closed  Train  Representation  in  ETB  inauguration   

For the  ETB  inauguration  accord ing  to  I EC 61 375-2-5,  the  closed  train  shal l  be  represented  as  
a  s ing le  consist.   

For the  composi tion  of a  closed  train  the  parameters  for the  TTDP TOPOLOGY frame contents  
as  defined  in  I EC 61 375-2-5  shal l  be  adapted .  F igure  8  shows the  external  view of the  closed  
train  example  and  the  relevant TTDP TOPOLOGY frame elements.  

 

Figure  8  – Example:  Closed  Train  

I n  the  example  i n  F igure  8  the  consist wi th  UU ID  51 71  contains  the  five  ETBNs  “A”,  “B” ,  “C,  “D”  
and  “E”  from  Figure  7  wi th  the  static relative  posi tions  1 ,  2 ,  3 ,  4  and  5  i n  the  Consist,  
respectively.  ETBNs  ”A”/”B”  and  “D”/“E”  are  redundant.  The  total  number of ETBNs  in  the  
Consist i s  five.  The  total  number of Consist Networks  in  the  Consist i s  three.  The  ETBNs ”A”  
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and  ”B”  are  connected  to  the  fi rst Consist Network.  The  ETBN  ”C”  i s  connected  to  the  second  
Consist Network.  The  ETBNs  ”D”  and  ”E”  are  connected  to  the  th i rd  Consist Network.  

During  ETB  inauguration  each  ETBN  of the  closed  train  ( i . e.  consist wi th  UU ID  51 71 )  sends  i ts  
TTDP TOPOLOGY frame.  Therefore  another external ly coupled  consist knows  al l  about the  
network topology of the  closed  train .  

4.2.3.3  Defici t  of information  about train  composi tion  

Since  the  closed  train  i n  F igure  8  i s  represented  as  a  s ing le  consist,  the  i n formation  about the  
mapping  from  ETBNs  and  connected  consist networks  to  veh icles  i s  lost.  Th is  loss  of 
in formation  can  be  recovered  during  computation  of the  TTDB.  

4.2.4 Directions   

4.2.4.1  Train  views  

A train  can  be  viewed  from  d i fferent perspectives,  wh ich  depend  on  the  role  of the  viewer.  

I n  the  train  backbone view,  a  train  i s  composed  of consist networks  wh ich  are  connected  to  one  
or more  ETBs  via  ETBNs.  Th is  view represents  the  network topology of the  train .  A train  
backbone topology wi l l  be  changed  i f ETBNs are  connected  or removed .  Th is  view is  defined  in  
IEC 61 375-2-5.  

I n  the  train  view,  a  train  i s  composed  of consists  and  the  consists  are  composed  of veh icles.  A 
TCN  train  composi tion  wi l l  be  changed  i f consists  are  removed  or appended .  I ts  defined  
extrem i ties  determ ine  the  d i rections  in  the  train .  

I n  the  operational  train  view (d river’s  and  attendance view),  a  train  i s  composed  of a  series  of 
consists  as  wel l  as  a  series  of veh icles.  D i rections  in  the  train  are  defined  by the  main  view 
d i rection  of the  d river’s  cab  in  the  lead ing  veh icle.  An  operational  train  view wi l l  be  changed  i f 
the  lead ing  cab  is  changed  or i f consists  are  appended  or removed  and  there  is  no  lead ing  cab.   

4.2.4.2  Train  reference d i rections   

The TCN  d i rections  and  orientation  wi th in  a  train ,  consist and  veh icle  are  speci fied  i n  
IEC 61 375-1 .  

I EC 61 375-1  speci fies  as  wel l  the  numbering  of veh icles  i n  a  consist  and  the  numbering  of 
consists  wi th in  a  train .  The  numbering  is  related  to  the  Extrem ity 1  of a  veh icle,  a  consist,  or a  
train .   

I EC 61 375-1  leaves  open  how the  extrem ities  wi l l  be  assigned .  The  fol lowing  ru les  for 
assign ing  the  extrem i ties  shal l  apply:  

•  Extrem ity 1  of a  veh icle  shal l  be  statical ly predefined  by the  design  of that veh icle.  

•  Extrem ity 1  of a  consist shal l  be  statical ly predefined  by the  design  of that consist.  

•  Extrem ity 1  of a  train  i s  the  train  end ,  wh ich  i s  poin ted  to  by the  ETB reference d i rection  
1  as  defined  in  I EC 61 375-2-5.  

4.2.4.3  Operational  d irections  

From  operator/driver poin t of view,  one  end  of a  train  i s  the  train  head  and  the  opposi te  end  the  
train  rear,  wh ich  are  determ ined  by the  operational  train  d i rection .  The  operational  train  
d i rection  poin ts  from  the  train  rear to  the  train  head .  The  operational  train  d i rections  are  
defined  accord ing  to  the  ru les  a)  to  e).  

a)  I f there  is  a  l ead ing  veh icle  i n  the  train ,  the  operational  train  d i rection  i s  determ ined  by 
the  viewing  d i rection  of the  d riving  cab  of the  lead ing  veh icle.   
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I f there  is  no  lead ing  veh icle,  then  the  operational  train  d i rection  shal l  be  determ ined  by the  
fol lowing  ru les:  

b)  I f there  was  a  previously lead ing  veh icle,  then  th is  veh icle  together wi th  i ts  previously 
operational  train  d i rection  determ ines  the  operational  train  d i rection .  

c)  I f there  were  several  previously lead ing  veh icles ,  e. g .  after a  train  l engthen ing ,  and  al l  
of these  have  the  same viewing  d i rection ,  then  th is  viewing  d i rection  determ ines  the  
operational  train  d i rection .  

d )  I f there  are  mu l tip le  consists  i n  the  train  and  a  traction  consist at one  end ,  then  th is  end  
defines  the  train  head  and  traction  consist includes  veh icle  01  and  determ ines  the  
operational  train  d i rection .  

e)  I n  a l l  other cases,  the  operational  train  d i rection  shal l  correspond  to  the  ETB reference 
d i rection  accord ing  to  I EC 61 375-2-5.  

4.2.5 Consist and  veh icle  basic properties  

4.2.5. 1  General  

Consists  and  veh icles  shal l  be  described  by a  basic set of consist and  veh icle  properties,  wh ich  
wi l l  be  stored  wi th in  the  Train  topology database.  For th is  a  d istinction  shou ld  be  made 
between  static,  topolog ical  and  dynam ic properties:   

– Static properties  are  features  bu i l t  i n to  the  veh icle  or consist and  thus  on ly dependent 
on  i ts  class  or design ,  e. g .  “veh icle  i denti fier” ,  “veh icle  has  fi rst class  seats” ,  “ traction  
un i t  wi th  electric d rive” .   

– Topolog ical  properties  are  properties,  wh ich  present the  physical  configuration  of train  
structure,  e. g .  veh icle  sequence,  veh icle  orientation .   

– Dynam ic properties  are  properties  wh ich  define  a  train  assignment,  e . g .  “ lead ing  
veh icle” ,  “veh icle  sequence number”  or “ train  reference d i rection” .  

4.2.5.2  Vehicle  and  consist  type information  

Vehicles  and  consists  may receive  a  type  classi fier wh ich  makes  i t  easier for appl ications  to  
check whether veh icles  or consists  have  common  static properties.  Those  type  classi fiers  are  
defined  as  fol lows:  

  VehType   LABEL  --  Type of the  vehicle 

           Zero terminated string 

 

  CstType   LABEL  --  Type of the  consist 

           Zero  terminated string 

 

The defin i tion  of type  classi fiers  i s  appl ication  speci fic.  For the  scope of th is  communication  
profi le,  the  type  classi fier i s  on ly i n formal .  

4.2.5.3  Static Properties  

A l i st  of static consist and  veh icle  properties  i s  provided  in  I EC  61 375-2-4.  

4.2.5.4 Identi fication  

A consist shal l  be  un iquely i denti fied  by a  consist UU ID  as  defined  in  I EC  61 375-2-5.  

An  appl ication  defined  veh icle  identi fier shal l  un iquely i denti fy a  veh icle.  

EXAMPLE  U IC  defi ned  a  1 2-d ig i t  wagon  number for the  un ique  i den ti fi cation  of coaches,  as  for example  the  
number “50  80  31  – 34  025  –  2 ” .  
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4.3  Logical  Train  Architecture (Functional  Breakdown)  

4.3.1  General  

The log ical  train  arch i tecture  defines  a  train  as  composed  of services  and  the  in formation  
exchanged  between  the  services  and  between  user and  services.  

4.3.2  Service classi fication  

Services  can  be  classi fied  in  (see  F igure  9):  

•  Operational  services,  as  defined  in  th is  part  of I EC 61 375 and  in  I EC 61 375-2-4.  

•  Mu l timed ia  services,  as  defined  in  I EC 62580.  

Subject of th is  part of the  standard  are  ETB  control  services  and  shared  ETB system  services.  
Operational  services  are  defined  in  I EC  61 375-2-4.   

   

Figure 9  – Service classification  

Al l  the  services  use  functions,  protocols,  and  defin i tions  from  a  common  ETB  framework,  wh ich  
is  defined  in  Clause  5.   
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For mu l timed ia  services,  a  mu l timed ia  speci fic framework may be  added  wh ich  provides  
mu l timed ia  speci fic functions,  protocols,  and  defin i tions.  The  defin i tion  of the  mu l timed ia  
speci fic framework is  not wi th in  the  scope of th is  standard .  

4.3.3  Operational  Services  Overview 

Besides  TCMS services  as  speci fied  i n  I EC 61 375-2-4,  th is  part of the  standard  defines  in  
Clause  6  an  ETB  control  service  whose  service  functions  are  l i sted  in  Table  2 .  

NOTE  The  functional  breakdown  of TCMS  services  i s  related  to  EN  1 5380-4.  

Table  2  – ETB  control  service 

Function  Short form  Classi fi -

cation  

Location  Related  

subclause 

Description  

Manage l ead ing  veh icle  
i n formation   

Function  Lead ing  control  Consist  6 . 5  Set  or reset  l ead ing  
veh icle  on  request 
and  hand le  l ead ing  
veh icle  confl i cts  

Confi rm  tra in  
confi guration   

Function  
Confi rmation/Correct
ion  

control  Consist  6 . 6  Al l ow a  user to  
confi rm  or to  correct  
the  i nd icated  tra in  
composi ti on  

Manage energy saving  
mode  

Manage battery 
protection  mode   

Function   
S l eep  Mode  

control  Consist  6 . 8  Set  tra in  to  l ow power 
mode,  wake  up  on  
command  or on  ETB  
acti vi ty 

 

4.3.4 Service Provider 

The ETB  control  service  shal l  be  provided  by the  ECSP (see  a lso  6. 2).  

I n  consists  wi th  several  consist networks,  the  ETB  control  services  shal l  on ly be  provided  
wi th in  one  consist network.  Th is  wi l l  be  the  consist network wh ich  also  hosts  the  end  device  
responsible  for ETB  control  (ECSC).  The  reason  for th is  restri ction  is  to  avoid  control  confl icts  
wi th in  a  consist.  

For redundant ECSP on ly one  ECSP is  actively provid ing  the  service.  

5 Common  ETB framework 

5.1  General  

5. 1 . 1  Overview 

The common  ETB framework defines  basic functions  and  basic concepts,  wh ich  together 
provide  the  i n frastructure  the  services  are  bedded  in .  I n  particu lar,  i t  defines:  

– CSTINFO Telegram  (see  5. 2)  

– Train  topology database TTDB (see  5. 3)  

– Service  addressing  (see  5. 4)  

– TCN-DNS Server (see  5. 5)  

– Data  exchange (see  5. 6)  

– Service  d iscovery (see  5. 6.4)  

– Train  I n fo  service  (see  5. 8)  
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5.1 .2  In teroperabi l i ty 

Telegrams  exchanged  on  ETB  between  consists  and  thei r related  data  structures  are  versioned  
using  a  data  structure  for version  in formation  wh ich  i s  defined  as:  

VERSION: : = RECORD 
  {  

  mainVersion  UINT8  --  main version,  incremented for 

          incompatible  changes  

       

 

 

    value  range:  1 . . 255  ( 0  = reserved)  

  subVersion  UINT8  --  sub version,  incremented for 

          compatible changes  

         value  range:  0 . . 255   

  }  

 

I n  order to  ensure  in teroperabi l i ty between  consists,  a l l  changes  affecting  normative  clauses  of 
th is  standard  shal l  be  treated  as  incompatible  changes,  lead ing  to  an  increment of parameter 
‘mainVersion ’ ,  un less  otherwise  speci fied .  

Th is  standard  does  not define  a  “negotiation”  of the  supported  versions  when  two consists  are  
coupled  implementing  d i fferent versions  of the  standard ’s  normative  clauses.  Such  a  
negotiation  wou ld  be  needed  i f compatible  changes  were  al lowed .  

Compatible  changes  m ight be  appl ied  for i n formal  parts,  l i ke  for instance  the  data  exchange 
between  ECSC and  ECSP defined  in  Annex E.  

5.2  CSTINFO telegram  

5.2.1  General  

As defined  in  part I EC 61 375-2-5,  fol lowing  an  ETB  train  i nauguration ,  at  least one  en ti tled  
device  in  each  consist shal l  send  out a  CSTINFO telegram  over ETB  to  al l  other enti tled  
devices  wi th in  the  train  to  i n form  about consist properties.  

For the  sake  of s impl ici ty,  the  ECSP shal l  be  en ti tled  to  send  and  receive  the  CSTINFO 
telegrams.  

5.2.2  Closed  train  support (Option)  

For the  ETB  inauguration  a  closed  train  i s  represented  as  a  s ing le  consist (see  4. 2.3. 2).  
Therefore  at l east one  ECSP wi th in  the  closed  train  shal l  send  a  CSTINFO telegram  wh ich  
describes  the  closed  train  as  one  consist  (consist in fo  class  2 ,  see  5. 2. 4) .  

I n  order to  l earn  the  consist structure  of a  closed  train ,  at least one  ECSP wi th in  a  closed  train  
consist shal l  send  a  CSTINFO telegram  (consist in fo  class  3,  see  5. 2. 4).  

5.2.3  Protocol  

The protocol  for send ing  CSTINFO telegrams  i s  defined  in  5. 3. 2 .  

5.2.4 CSTINFO classes  

CSTINFO classes  are  defined  to  d istingu ish  the  CSTINFO telegrams  sent by consists,  closed  
trains  and  closed  train  consists.  The  fol lowing  three  classes  are  defined :  

•  CSTINFO class  1 :  CSTINFO telegrams sent by consists  wh ich  are  no  closed  trains  
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•  CSTINFO class  2 :  CSTINFO telegrams sent by closed  trains  

•  CSTINFO class  3:  CSTINFO telegrams sent by closed  train  consists  

Consists  wh ich  are  no  closed  trains  shal l  be  able  to  receive  and  process  CSTINFO classes  1  
and  2 ,  bu t need  not be  able  to  receive  consist in fo  class  3  te legrams.  

On ly CSTINFO class  2  te legrams  shal l  provide  a  closed  train  consist l i st (array “cl trCstList”  
CSTINFO telegram).  For CSTINFO classes  1  and  3  th is  array shal l  be  om i tted  (parameter 
“cl trCstListCnt”  set to  0 ,  see  5. 2.5).   

5.2.5 CSTINFO Noti fication  Message 

CSTINFO messages  shal l  be  sent wi th in  the  payload  of a  Train  Real time  Data  Protocol  (TRDP)  
message as  defined  in  Clause  A.7.  

The  CSTINFO s ize  shal l  be  restricted  to  the  maximal  DatasetLength  parameter value  of a  MD-
PDU  as  defined  in  Clause  A.7.  

TRDP MD Noti fication  telegram  parameters:  

MsgType:  ‘Mn ’  

Protocol :  UDP 

ComId :  2  

SourceURI  (user part) :  void  

DestinationURI  (user part):  void  

DestinationURI  (host part):  g rpECSP.anyVeh.aCst. aClTrn . lTrn  

SourceURI  (host part):  -  

Dataset:  CSTINFO  

 

The  TRDP MD  UserDataset i s  defined  as  (see  F igure  1 0):  

 

CSTINFO: : = RECORD 

  {  

  cstInfo  CONSIST_INFO --  consist information as  defined in 

          subclause  5. 3. 3. 2 . 6  

  }  
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Figure 1 0  – CSTINFO noti fication  data  

5.2.6  CSTINFO Request 

CSTINFO telegram  send ing  can  be  control led  and  requested  by send ing  a  CSTINFOCTRL 
noti fication  message as  depicted  in  F igure  1 1 .   

The  protocol  for send ing  CSTINFOCTRL noti fication  messages  is  defi ned  in  5. 3. 2.  

CSTINFOCTRL noti fication  message  shal l  be  sent wi th in  the  payload  of a  Train  Real time Data  
Protocol  (TRDP)  message as  defined  in  Clause  A.7.  

CSTINFOCTRL noti fication  messages  support two control  modes  (d i fferentiated  wi th  parameter 
‘ trnCstNo’ ):  

trnCstNo >  0  Used  to  request the  send ing  of CSTINFO telegrams.  The  
receiving  ECSP shal l  memorize  the  parameter value  
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‘ trnTopoCnt’ .  Th is  mode  shal l  be  used  by the  ECSP 
responsible  for the  CSTINFO exchange wi th in  a  consist 
(see  5. 3. 2 .3)  

trnCstNo =  0  Used  to  request the  send ing  of CSTINFO telegrams,  bu t 
wi thout tracking  the  ‘ trnTopoCnt’  parameter value.  Th is  
mode  shal l  be  used  by al l  devices  in terested  in  CSTINFO 
except for the  ECSP responsible  for the  CSTINFO 
exchange.  

TRDP MD Noti fication  telegram  parameters:  

MsgType:  ‘Mn ’  

Protocol :  UDP 

Com Id :  3  

SMI :  3  (on ly needed  i f SDTv2  is  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  is  used)  

SourceURI  (user part):  void  

DestinationURI  (user part):  void  

DestinationURI  (host part):  g rpECSP.anyVeh.aCst. aClTrn . lTrn  

SourceURI  (host part):  -  

Dataset:  CSTINFOCTRL 

The  TRDP MD  UserDataset i s  defined  as  (see  F igure  1 1 ):  

CSTINFOCTRL: : = RECORD 
  {  

  version  VERSION  --  version of the  telegram 

          mainVersion = 1  

          subversion = 0  

  trnCstNo UINT8   --  train consist number 

          0  = without trnTopoCnt tracking 

          >  0  = with trnTopoCnt tracking 

  cstCnt  UINT8   --  number of consists  in list  

  cstList  ARRAY[ ]  OF CONSIST 

       --  consist list.  

          If trnCstNo >  0  this  shall  be  an  

          ordered list starting with trnCstNo =  1  

          ( exactly the  same as  in structure 

          TRAIN_DIRECTORY) .  

          If trnCstNo = 0  it  is  not  mandatory to  

          list all  consists  ( only consists  which 

          should send CSTINFO telegram) .  

          parameters  ‘ trnCstNo’  and ‘ cstOrient’  

          are  optional  and can be  set to  0 .  

  trnTopoCnt UINT32   --  trnTopoCnt value 
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         trnCstNo >  0 :  actual  value 

            trnCstNo = 0 :  set to  0  

  safetyTrail  ETBCTRL_VDP --  ETB-VDP trailer 

         parameter ‘ safeTopoCount’  = 0  

         completely set to  0  =  SDTv2  not used 

  }  

 

Figure 1 1  – CSTINFOCTRL telegram  

5.3  Train  topology database 

5.3. 1  General  

The train  topology database (TTDB)  is  a  reposi tory for a l l  the  in formation  related  to  the  actual  
train  composi tion  and  the  actual  ETB  state.   

An  i nstance  of the  TTDB shal l  be  avai lable  at l east once  in  each  consist.  

NOTE  I n  consists  wi th  mu l ti p l e  consist  networks  i t  m ight  be  an  advantage  to  have  mu l ti p l e  TTDB  i nstances,  one  
for each  cons ist  network 

 

Figure 1 2  – TTDB management block d iagram   
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The  TTDB is  main tained  by a  TTDB Manager function  as  shown  in  F igure  1 2 ,  wh ich  reads  
in  consist in formation  from  other consists  (provided  by the  CSTINFO telegrams)  and  the  
resu l t from  ETB  train  i nauguration  obtained  from  the  ETBN  (Train  network d i rectory as  
defined  in  I EC 61 375-2-5)  and  stores  th is  i n formation  to  the  TTDB.  Towards  the  appl ication  
services,  i t  provides  a  user in terface,  wh ich  al lows  retrieving  parts  or a l l  the  in formation  
from  the  TTDB (see  Annex E  and  Annex G).  The  TTDB manager shal l  a lways  keep the  
TTDB up-to-date.   

The  TTDB consists  of four associated  data  b locks  as  i t  i s  depicted  in  F igure  1 3.  

 

Figure 1 3  – TTDB Content 

Consist Info  Contains  the  descriptions  of each  consist as  they are  d istributed  
after ETB train  inauguration  wi th in  CSTINFO telegrams.  Th is  
i ncludes  also  a  l i st  of functions  provided  by the  consist and  a l l  the  
consist related  in formation  wh ich  a  TCN-DNS server needs  for TCN-
URI  address  resolu tion .  Th is  part i s  statical ly preconfigured  for each  
consist.  I n  trains  wi th  mu l tiple  ETBs,  the  consist i n fo  is  avai lable  for 
each  ETB   and  the  content of the  d i fferent consist i n fo  data  b locks  
content can  be  d i fferent for each  ind ividual  ETB (see  5. 3.4  for 
detai l s) .   

Closed  trains  are  represented  as  consists  i n  the  consist in fo  data  
block,  and  closed  train  consist i n fos  may be  added  optional ly.  Those  
entries  are  i denti fiable  by the  consist in fo  class  parameter (see  
5. 2. 4).   

Train  Network 

Directory 

Contains  the  description  of the  network topology of one  ETB.  Th is  i s  
the  resu l t  of the  ETB  train  i nauguration  as  defined  in  I EC 61 375-2-5.  
The  train  network d i rectory is  hal lmarked  by un ique  s ignature  cal led  
etbTopoCnt.  The  TTDB may contain  up  to  four train  network 
d i rectories  representing  the  maximal  four ETBs  of the  train  network.  

Train  Directory i s  (re-)  computed  each  time there  i s  a  change in  the  train  
composi tion  i nd icated  by a  change  of the  etbTopoCnt as  defined  in  
I EC 61 375-2-5.  The  train  d i rectory provides  an  ordered  l i st  of a l l  
consists  wh ich  have  been  d iscovered  over the  ETB  the  train  
d i rectory is  associated  to.   

Operational  Train  

Directory 

i s  (re-)  computed  each  time there  i s  a  change in  the  train  d i rectory 
or upon  a  user request for l ead ing  (see    6 . 5)  or for correction  (see   
6 . 6).  Th is  data  b lock adds  in formation  about lead ing  and  correction  
to  the  TTDB  and  represents  the  operational  train  view as  defined  in   
4 . 2 . 4. 1 .  I n  trains  wi th  mu l tiple  ETBs  on ly one  operational  train  
d i rectory for a l l  ETBs  wi l l  be  generated .  
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Each  of these  data  blocks  is  protected  by a  s ignature,  wh ich  al lows  checking  the  in tegri ty of 
the  stored  data,  see  5. 3.3  for a  detai led  defin i tion  of these  data  blocks.  

5.3.2  Computation  of the  TTDB 

5.3.2.1  General  

The  TTDB is  computed  in  several  steps  and  by d i fferent functions  as  i t  i s  shown  in  F igure  1 4:  

•  ETB  I nauguration ,  as  defined  in  I EC  61 375-2-5.  

•  Train  d i rectory computation  on  the  base  of the  train  network d i rectory and  the  consist 
i n fo.   

•  Operational  train  d i rectory computation  on  the  base  of l ead ing  and  correction  
i n formation .   

The  d i fferent functions  are  defined  in  more  detai l  i n  the  fol lowing  paragraphs.  

 

Figure 1 4 – TTDB computation  block d iagram  

5.3.2.2  ETB  train  inauguration  

Basis  of the  TTDB is  the  train  network d i rectory,  wh ich  is  computed  in  accordance to  the  
algori thm  defined  in  I EC 61 375-2-5,  and  wh ich  represents  the  topology of the  ETB  as  a  
sequence of ETBN  belong ing  to  consists.  A d iscovered  ETB  network topology wi l l  be  un iquely 
identi fied  by i ts  topography counter (etbTopoCnt).  

5.3.2.3  Computation  of the  train  d i rectory 

A (re-)computation  of the  train  d i rectory shal l  be  executed  each  time there  i s  a  change of the  
etbTopoCnt.   

During  train  d i rectory computation ,  the  TTDB shal l  be  enriched  by consist i n formation  col lected  
from  the  consists  in  the  train  (CSTINFO telegrams).   
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The  process  of train  d i rectory computation  is  defined  by the  state  d iagram  shown  in  F igure  1 5  
and  further described  in  Table  3  to  Table  5.  

NOTE  1  A recomputation  of the  tra in  d i rectory wi l l  be  prevented  i f trai n  i naugurations  are  i nh ib i ted  as  defi ned  i n  
I EC 61 375-2-5.  

For the  optim ization  of CSTINFO and  CSTINFOCTRL message  exchange (network load  
reduction)  a  set of flags  control l ing  the  send ing  of CSTINFO and  CSTINFOCTRL messages  
shal l  be  supported ,  wh ich  are  defined  as:  

  ciTxFlag BOOLEAN  --  CSTINFO send control  flag 

          FALSE:  CSTINFO not to  send 

          TRUE:  CSTINFO to  send 

  cicTxCnt1  UINT8   --  CSTINFOCTRL send control  flag ( counter)  

          value  range:  0 . . 1  

  cicTxCnt2  UINT8   --  CSTINFOCTRL send control  flag ( counter)  

          value  range:  0 . . 2  

 

Figure 1 5 – Train  d i rectory computation  state  d iagram  

NOTE  2  For some transi ti ons  i n  the  UML state  mach ine  on  F i gure  1 5  a  tri gger i s  the  reception  of a  CSTINFOCTRL 
packet.  I n  those  cases  on ly the  guards  are  i nd icated  i n  the  UML state  mach ine  transi ti on .   
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Table  3  – Train  d irectory computation  – triggers  

Trigger Description  

I n i ti a l  Power-up  or reboot of ECSP  

i naug I nd ication  I nd ication  of a  new tra in  i nauguration  provided  by the  l ocal  ETBN  i n  
accordance  to  I EC 61 375-2-5.  

ciCtrlReceived  CSTINFOCTRL te legram  has  been  received .  

cstI n foReceived  CSTINFO te legram  has  been  received .  

etbWai tTimerExpi red  CSTINFOCTRL wai t  timer expi ration  – i nd icati ng  that  some  cons ist  l i s ted  
i n  Train  Network D i rectory i s  not  send ing  CSTINFOCTRL packets ,  i . e .  
ECSP i n  th i s  consist  i s  not  operati ng  correctl y.  

txTimerExpi red  Timer for period ic  transm ission  of CSTINFO and  CSTINFOCTRL te legram  
has  expi red .  Expi rati on  of th i s  t imer i nd icates  that  previously transm i tted  
CSTINFO or CSTINFOCTRL has  not  been  received  by a l l  ECSP.  

Table  4 – Train  d i rectory computation  – guards  

Guard  Description  

[trnTopoCntVal i d  ==  TRUE]  CSTINFOCTRL has  been  received  from  a l l  consists  l i s ted  i n  the  tra in  
d i rectory wi th  parameter ‘ cstTopoCnt’  va l ue  ! =  0  and  a l l  consist  from  
wh ich  CSTINFOCTRL has  been  received  have  i den ti cal  trnTopoCnt val ue.  

NOTE  1  The  trnTopoCnt val ue  i s  known  from  the  CSTINFOCTRL 

te legrams  received  wi th  trnCstNo  >  0 .  

NOTE  2  Th i s  means  that  a l l  acti ve  ECSP share  the  same  i npu t data  for 
the  calcu lation  of Operational  Train  D i rectory.  

[CiAl l  ==  TRUE]  CSTINFO message  received  from  a l l  cons ists  l i s ted  i n  the  tra in  d i rectory 

[CiAl l  ==  FALSE]  CSTINFO message  not  (yet)  received  from  al l  cons ists  l i s ted  i n  the  train  
d i rectory 

[CiCtrlAl l  ==  TRUE]  CSTINFOCTRL message  received  from  a l l  cons ists  l i s ted  i n  the  tra in  
d i rectory 

[CiCtrlAl l  ==  FALSE]  CSTINFOCTRL message  not  (yet)  received  from  al l  cons ists  l i s ted  i n  the  
train  d i rectory 

Table  5  – Train  d irectory computation  – actions  

Action  Description  

startEtbWai tTimer (Re-)Start  one-shot timer wi th  a  t ime  value  of (5, 0  ±  0 , 2)  s .  Wi th i n  th i s  t ime  
CSTINFOCTRL te legrams  from  a l l  cons ists  l i s ted  i n  Train  D i rectory shou l d  
be  received .  

s tartTxTimer (Re-)Start  one-shot  t imer wi th  a  time  value  (1 , 0  ±  0 , 1 )  s .  Th i s  timer d ri ves  
the  period ic  retransm iss ion  of CSTINFOCTRL and  CSTINFO te legrams  i n  
case  of some  network fa i l u re.  

NOTE  CSTINFO i s  retransm i tted  on ly i f requested  by some  
CSTINFOCTRL te legram .  

resetTrnDi r Reset  conten t of train  d i rectory:  

•  tra i n  d i rectory con tains  a l l  consists  i denti fi ed  by ETB  i nauguration  
( l i sted  i n  Train  Network Di rectory).  

•  cs tTopoCnt i n  a l l  CONSIST structures  are  set  to  0 ,  except  for own  
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Action  Description  

consist.  

•  compute  the  trnTopoCnt 

Clear the  cons ist  i n fo  l i s t  except for the  en try of the  own  cons ist  

Reset send  con trol  fl ags:  

ciTxFlag  =  FALSE  

cicTxCnt1  =  1  

ci cTxCnt2  =  0  

updateTrnDi r Store  CSTINFO i n  ConsistI n foList.  

Update  train  d i rectory:  

•  Update  CONSIST structu res  i n  train  d i rectory wi th  cstTopoCnt from  
received  CSTINFO 

•  Calcu late  new value  of trnTopoCnt.   

s tartOpTrnDi rProcess  Start  the  operational  trai n  d i rectory processi ng  by tri ggering  the  event  
‘ s tartOpTrnDi rProcess’  i n  the  ETBCTRL processing  s tate  mach ine,  see  
6. 4. 5  

s topOpTrnDi rProcess  Stop   the  operational  trai n  d i rectory processi ng  by tri ggering  the  event  
‘ s topOpTrnDi rProcess ’  i n  the  ETBCTRL processing  state  mach ine,  see  
6. 4. 5  

sendCstI n foCond  Cond i ti onal  send ing  of CSTINFO telegram :  

I F  (ciTxFlag  ==  TRUE)  THEN   
  send  CSTINFO te legram ;  
  ciTxFlag  =  FALSE;  
END;  

NOTE  The  cond i ti onal  send ing  of CSTINFO a ims  to  reduce  the  network 
l oad   

sendCiCtrl  Send  CSTINFOCTRL te legram  

sendCiCtrlCond1  Cond i ti onal  send ing  of CSTINFOCTRL telegram :  

I F  (ci cTxCnt1  >  0 )  THEN   
  send  CSTINFOCTRL te legram ;  
  c i cTxCnt1  =  ci cTxCnt1  – 1 ;  
END;  

NOTE  The  cond i ti onal  send ing  of CSTINFOCTRL a ims  to  reduce  the  
network l oad   

sendCiCtrlCond2  Cond i ti onal  send ing  of CSTINFOCTRL telegram :  

I F  (ci cTxCnt2  >  0 )  THEN   
  send  CSTINFOCTRL te legram ;  
  c i cTxCnt2  =  ci cTxCnt2  – 1 ;  
END;  

NOTE  The  cond i ti onal  send ing  of CSTINFOCTRL a ims  to  reduce  the  
network l oad   

processCiCtrl  Process  received  CSTINFOCTRL telegram .  

I F  (CSTINFOCTRL parameter ‘ trnCstNo’  >  0 )  THEN   
  memorize  the  CSTINFOCTRL parameter ‘ trnTopoCnt’ ;  
  memorize  the  t ime  when  CSTINFOCTRL has  been  
  received ;  
END;  

I F  ((CSTINFOCTRL parameter ‘ trnCstNo’  >  0 )  AND  (state  ==  
TrainDi rSetup)  AND (CSTINFOCTRL parameter ‘ trnTopoCnt ! =  trnTopoCnt 
val ue  i n  l ocal  tra i n  d i rectory)  )  THEN  
  c i cTxCnt2  =  2 ;  
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Action  Description  

END;  

I F  (CSTINFOCTRL message  does  con tain  an   en try of parameter 
‘ cstTopoCnt’  wi th  a  val ue   ==  0  for the  l ocal  cons ist,  wh ich  i s  the  consist  
the  receiving  ECSP  belongs  to)  THEN   
  ciTxFlag  =  TRUE;  
END;  

NOTE  Th is  means  that  the  send ing  ECSP has  not  received  the  CSTINFO 
of the  l ocal  cons ist  and  i s  requesti ng  now to  (re)send  th i s  CSTINFO 
message.  

checkExpi redCiCtr Check for expi red  CSTINFOCTRL messages.  For each  cons ist  from  wh ich  
the  l ast  received  CSTINFOCTRL message  i s  o l der than  the  val ue  of 
etbWai tTimer:  

•  D i scard  the  CSTINFOCTRL message  together wi th  the  memorized  
trnTopoCnt val ue.  

•  Remove  the  consist  i n fo  from  the  consist  i n fo  l i s t  .  

•  Set  cons ist  parameter ‘ cstTopoCnt’  i n  tra i n  d i rectory to  0 .  

 

NOTE  The  process  of tra in  d i rectory computation  i s  tri ggered  by the  ETBN  after tra in  i nauguration .  Subsequentl y,  
the  ECSPs  exchange  CSTINFOCTRL and  CSTINFO te legrams  for the  computation  of the  train  d i rectory.  ETBN  and  
ECSP need  to  be  synchon ized  i n  a  way that  the  ECSP can  s tart  the  tra in  d i rectory computation  process  
immed iately after the  tra in  i nauguration  i nd ication .  I f the  time  d i fference  i s  too  l arge  (e. g .  g reater than  E tbWai tTime)  
th i s  consist  wi l l  not  be  l i s ted  i n  the  train  d i rectory wi th  a  cstTopoCnt ! =  0  and  wi l l  subsequentl y not  be  l i s ted  i n  the  
operational  trai n  d i rectory.   

5.3.2.4 Computation  of the  operational  train  d i rectory 

A computation  of the  operational  train  d i rectory shal l  be  executed  on  user request and  each  
time there  is  a  change of the  train  d i rectory associated  to  the  operational  network (ETB0).   

I f the  user requests  to  set l ead ing ,  the  lead ing  veh icle  shal l  be  determ ined  and  ind icated  in  the  
database.  Th is  i s  further speci fied  in  6. 5.  

I f the  user requests  to  cancel  lead ing ,  the  lead ing  veh icle  ind ication  shal l  be  removed  from  the  
database.  Th is  i s  further speci fied  in  6. 5.  

As  long  as  there  i s  no  user request for confi rmation  or correction ,  the  TTDB shal l  be  i n  state  
“unconfi rmed”.  

I f the  user requests  to  correct the  TTDB,  the  operational  train  d i rectory shal l  be  updated  and  
the  TTDB shal l  change to  state  “confi rmed”  i f there  is  no  confl ict or error,  otherwise  i t  shal l  
remain  in  state  “unconfi rmed” .  Th is  i s  fu rther speci fied  in   6 . 6.  

I f the  TTDB is  in  state  “confi rmed”  and  the  train  d i rectory changes,  i t  shal l  be  checked  whether 
the  new train  d i rectory i s  in  d isagreement wi th  the  confi rmed  and/or corrected  train  
composi tion .  I f there  i s  a  d isagreement,  the  TTDB state  shal l  be  changed  to  “unconfi rmed”,  th is  
i s  fu rther speci fied  in  6. 6.   

NOTE  Th is  wi l l  for i nstance  occur after the  coupl i ng  of two  trains .  

Further speci fication  on  the  computation  of the  operational  train  d i rectory is  g iven  i n  6. 7.  

5.3.3  Data  structure 

5.3.3.1  Data model  

The detai led  TTDB structure  can  be  modeled  as  shown  in  F igure  1 6.  
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Figure  1 6  – TTDB class  d iagram  (example)  

The  four TTDB parts  l i sted  in  5. 3. 1  are  separated  by aggregation  associations.  

NOTE  An  appl i cation  i n terface  for retri eving  data  from  the  TTDB  i s  defi ned  i n  Annex E .  

5.3.3.2  Data structures  

5.3.3.2. 1  Structure ETB_INFO  – ETB  information  

The data  structure  ETB_INFO is  defined  as:  

ETB_INFO: : = RECORD 
  {  

  etbId  UINT8   --  identification of the  ETB 

         0  = ETB0  ( operational  network)  

         1  = ETB1  (multimedia network)  

         2  = ETB2  ( other network)  

         3  = ETB3  ( other network)  

  cnCnt  UINT8   --  number of CN within  

          consist connected to  this  ETB,   

   value  range 1 . . 16,  

   referring to  cnId 0…. 15  acc.  IEC 61375-2-5  

  reserved01  UINT16   --  reserved for future use  ( = 0 )  

  }  

 

5.3.3.2.2  Structure CLTR_CST_INFO – info  on  closed  train  composi tion   

The data  structure  CLTR_CST_INFO is  defined  as:  

CLTR_CST_INFO: : = RECORD 
  {  

  cltrCstUUID   UINT8[ 16]  --  UUID of the  consist  

 

  cltrCstOrient UINT8  --  consist orientation 
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         ‘ 01 ’ B = same  as  closed train direction 

         ‘ 10’ B = inverse to  closed train direction 

  cltrCstNo  UINT8  --  sequence  number of the  consist within the  

          closed train,  value range 1. . 32  

  reserved01   UINT16  --  for future use  ( = 0 )  

  }  

 

5.3.3.2.3  Structure  PROPERTIES – appl ication  defined  properties  

The data  structure  PROPERTIES  is  defined  as:  

PROPERTIES: : = RECORD 
  {  

  version  VERSION  --  properties  version information,  
          application defined 

  len   UINT16   --  properties  length in number of octets,  

         application defined,  shall  be  a  multiple 

          of 4  octets  for alignment reasons  

         value  range:  0 . . 32768  

  prop  UINT8[ ]   --  properties,  application defined 

  }  

 

5.3.3.2.4 Structure FUNCTION_INFO – function  attributes  

This  dataset describes  the  functions  wh ich  are  defined  for a  consist.  

The  data  structure  FUNCTION_INFO is  defined  as:  

FUNCTION_INFO: : = RECORD 
  {  

  fctName  LABEL  --  function device or group label  as  defined  

          in 5. 4 . 4 . 6. 2  

  fctId  UINT16   --  host  identification of the  function 

          device or group as  defined in 

         I EC 61375-2-5,  application defined.  

          Value  range:   

         Devices  = 1 . . 16382  

          consist-limited/ETB-related group 

          =  1 . . 254  

          ETB-related group = 256. . 16382  

         All-train group = 256. . 32767  

  grp  BOOLEAN8   --  is  a  function group ( will  be  resolved 

          to  an IP multicast address)  

          0  =  no  

          1  = yes  

  reserved01  UINT8   --  reserved for future use  ( = 0 )  

  cstVehNo UINT8   --  sequence number of the  vehicle within the  

         consist the  function belongs  to  

         value  range:  1 . . 32  

         0  = not  defined 

  etbId  UINT8   --  identification of the  related ETB 

         0  = ETB0  ( operational  network)  

         1  =  ETB1  (multimedia network)  

         2  = ETB2  ( other network)  

         3  =  ETB3  ( other network)  

          2 55  = related to  all  ETB ( all-train group)  

  cnId  UINT8   --  identification of connected consist network 
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         in the  consist,  related to  the  etbId 

         value  range:  0 . . 32  

          0  = not relevant ( e. g.  for groups)  

  reserved02  UINT8   --  reserved for future use  ( = 0 )  

  }  

 

The combination  of parameters  ‘ fctName’ ,  ‘ fctI d ’ ,  ‘cn I d ’  and  ‘etbI d ’  shal l  be  un ique.  

Th is  part of I EC 61 375 defines  on ly that part of the  function  i n formation ,  wh ich  i s  needed  for 
function  i denti fication  and  function  addressing .  More  detai led  i n formation  about the  function  
i tsel f,  and  the  way to  retrieve  th is  i n formation  over the  network,  shal l  be  defined  wi th in  the  
related  appl ication  profi le.  

NOTE  The  appl i cation  profi l e  can  defi ne  a  TRDP message  and  related  service  prim i ti ves  to  retri eve  function  
i n formation .  Good  practi se  i s  to  defi ne  a  standard  way wh ich  i s  common  for a l l  services.  

5.3.3.2.5  Structure VEHICLE_INFO – static veh icle  attributes  

The data  structure  VEH ICLE_INFO is  defined  as:  

VEHICLE_INFO: : = RECORD 
  {  

  vehId   LABEL  --  vehicle  identifier label, application defined 

         ( e. g.  UIC vehicle  identification number)  
         vehId of vehNo = 1  can be  used also as  

   consist identifier 

  vehType   LABEL  --  vehicle type, application defined 

  vehOrient UINT8   --  vehicle orientation 

         ‘ 01’ B = same as  consist direction 

         ‘ 10 ’ B = inverse  to  consist direction 

  cstVehNo UINT8   --  sequence number of vehicle  within the  
          consist(1. . 32 )  

  tractVeh ANTIVALENT8  --  vehicle  is  a  traction vehicle  

         ‘ 01 ’ B = vehicle  is  not a traction vehicle 

         ‘ 10’ B = vehicle is  a  traction vehicle 

  reserved01  UINT8   --  for future  use  ( = 0 )  

  vehProp  PROPERTIES  --  static vehicle properties  

  }  

 

5.3.3.2.6  Structure CONSIST_INFO– static consist attributes  

This  dataset i s  fi l led  wi th  the  in formation ,  wh ich  has  been  received  wi th  the  correspond ing  
CSTINFO telegram .  

The  data  structure  CONSIST_INFO is  defined  as:  

CONSIST_INFO: : = RECORD 
  {  

  version  VERSION  --  CONSIST_INFO data structure version,   

          mainVersion = 1  

          subVersion = 0  

  cstClass   UINT8   --  consist info classification 

          1  =  ( single)  consist 

         2  = closed train 

         3  =  closed train consist 

  reserved01  UINT8   --  reserved for future use  ( = 0 )  

  cstId   LABEL  --  consist identifier,  application defined 

         ( e. g.  UIC identifier)  
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  cstType  LABEL  --  consist type, application defined 

  cstOwner  LABEL  --  consist owner, application defined  

         ( e. g.  “trenitalia. it”)  

  cstUUID  UINT8[ 16]   --  UUID of the  consist  

  reserved02  UINT32   --  reserved for future  use  ( = 0 )  

  cstProp  PROPERTIES  --  static consist properties  

  reserved03  UINT16   --  reserved for future  use  ( = 0 )  

  etbCnt  UINT16   --  number of ETB’ s,  range:  1 . . 4  

  etbInfoList ARRAY [ ]  OF ETB_INFO 

      --  ETB information for ETBs  in the  consist 

         Ordered list starting with lowest etbId 

  reserved04  UINT16   --  reserved for future  use  ( = 0 )  

  vehCnt  UINT16   --  number of vehicles  in consist 

         value  range:  1 . . 32  

  vehInfoList ARRAY [ ]  OF VEHICLE_INFO 

--  vehicle info for the  vehicles  in the  consist 

         Ordered list starting with cstVehNo = 1  

  reserved05  UINT16   --  reserved for future use  ( = 0 )  

  fctCnt  UINT16   --  number of consist functions  

         value  range:  0 . . 1024  

  fctInfoList  ARRAY [ ]  OF FUNCTION_INFO  

--  function info for the  functions  in consist 

   lexicographical  ordered by fctName 

  reserved06  UINT16   --  reserved for future  use  ( = 0 )  

  cltrCstCnt UINT16   --  number of closed train consists  

         value  range:  0 . . 32  

         0  = consist is  no  closed train 

  cltrCstInfoList ARRAY [ ]  OF CLTR_CST_INFO 

      --  info on closed train composition 

         Ordered list starting with cltrCstNo =  1  

  cstTopoCnt UINT32   --  consist topography counter 

         from the  beginning of the  record until  the  

          last  element before the  topography counter 

          computed as  defined in 5. 3. 3. 2 . 16   

             ( seed value:  ‘ FFFFFFFF’ H)   

}  

 

5.3.3.2.7  Structure CONSIST_INFO_LIST – l ist  of consist info  

The consist i n fo  l i st  provides  a  col lection  of CONSIST_INFO elements  as  defined  in  5. 3. 3. 2. 7  
wh ich  are  fi l l ed  wi th  the  content of received  CSTINFO telegrams.  I t  cannot be  guaranteed  that 
a  consist i n fo  i s  avai lable  for a l l  consists  wi th in  a  train ,  especial ly i f there  are  consists  inserted  
by correction  or temporari ly after a  train  i nauguration .  The  consist i n fo  is  i denti fied  by the  
cstUU ID  value  of the  consist.   

W i th in  the  consist in fo  l i st a l l  data  received  from  CSTINFO classes  1  and  2  te legrams  shal l  be  
stored .  Data  received  from  CSTINFO class  3  telegrams need  not be  s tored .  

The  data  structure  CONSIST_INFO_LIST i s  defined  as:  

CONSIST_INFO_LIST: : = RECORD 
  {  

  version   VERSION --  consist info list  data structure version 

          parameter ‘ mainVersion’  shall  be  set to  1 .  
  cs tInfoCnt   UI NT16  --  number of consists  in consist info list;   
          value  range:  1 . . 63  

  cstInfoList  ARRAY [ ]  OF CONSIST_INFO  
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--  consist info collection with cstInfoCnt 

             elements  

  }  

 

5.3.3.2.8  Structure CONSIST – dynamic consist attributes  

This  dataset provides  the  dynam ic attribu tes  for each  consist d iscovered  during  the  ETB  
inauguration .  The  parameter “cstUU ID”  al lows  to  reference  to  the  correspond ing  consist 
in formation  stored  wi th in  the  data  structure  CONSIST_INFO_LIST.  

Closed  trains  are  represented  as  s ing le  consist.  For more  detai ls  on  the  closed  train ’s  structure  
the  correspond ing  entry i n  the  CONSIST_INFO_LIST,  wh ich  is  a  CSTINFO class  2  dataset,  can  
be  consu l ted .  

Closed  train  consists  are  not referenced  wi th in  th is  data  structure.  However,  the  CSTINFO 
class  3  datasets  representing  the  close  train  consists  are  stored  in  the  CONSIST_INFO_LIST 
as  wel l .   

The  data  structure  CONSIST is  defined  as:  

CONSIST: : = RECORD 
  {  

  cstUUID  UINT8[ 16]   -–  UUID of the  consist,  provided by ETBN  

          ( TRAIN_NETWORK_DIRECTORY)  

          Reference  to  static consist attributes  

  cstTopoCnt UINT32   --  consist topography counter provided with  

          the  CSTINFO 

          0  = no  CSTINFO available  

  trnCstNo  UINT8   --  Sequence  number of consist  

         in train ( 1. . 63)    

  cstOrient UINT8   --  consist orientation 

         ‘ 01’ B = same  as  train reference  direction 

         ‘ 10’ B = inverse to  train reference 

          Direction 

  reserved01  UINT16   --  for future  use  ( = 0 )  

  }  

 

5.3.3.2.9  Structure TRAIN_DIRECTORY 

This  dataset provides  in formation  about the  train  composi tion  d iscovered  during  the  ETB  
inauguration .  

The  data  structure  TRAIN_DIRECTORY is  defined  as:  

TRAIN_DIRECTORY: : = RECORD 
  {  

  version  VERSION  --  train  directory data structure version 

         mainVersion = 1  

          subVersion = 0  

  etbId  UINT8   --  identification of the  ETB the  train 

   directory is  computed for 

         0  =  ETB0  ( operational  network)  

         1  = ETB1  ( multimedia network)  

         2  =  ETB2  ( other network)  

         3  = ETB3  ( other network)  

  cstCnt  UINT8   --  number of consists  in train 

          range:  1 . . 63  
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  cstList ARRAY [ ]  OF CONSIST 

 --  dynamic consist list 

           ordered list  starting with trnCstNo =  1  

  trnTopoCnt  UINT32   --  Train topography counter 

           computed as  defined in 5. 3. 3. 2 . 16  

         from the  beginning of the  record until  the  

          last  element before the  topography counter 

         ( seed value:  etbTopoCnt)  

  }  

 

5.3.3.2.1 0  Structure OP_VEHICLE – operational  veh icle  attributes  

The  data  structure  OP_VEHICLE  is  defined  as:  

OP_VEHICLE: : = RECORD 
  {  

  vehId   LABEL  --  unique vehicle  identifier,  application 

         defined ( e. g.  UIC Identifier)  

  opVehNo  UINT8   --  operational  vehicle sequence number in train 

          value  range:  1 . . 63  

  isLead  ANTIVALENT8  --  vehicle  is  leading 

  leadDir  UINT8   --  vehicle leading direction 

         0  = not  relevant 

   1  = leading direction 1  

         2  = leading direction 2  

  trnVehNo UINT8   --  vehicle sequence number within the  train 

          with vehicle  01  being the  first vehicle 

         in  ETB reference direction 1  as  defined in 

         I EC 61375-2-5  

   value  range:  1 . . 63  

          a  value of 0  indicates  that this  vehicle 

         has  been inserted by correction 

  vehOrient UINT8   --  vehicle orientation 

         ‘ 0 ’ B = not  known ( corrected vehicle)  

         ‘ 01 ’ B = same  as  operational  train direction 

         ‘ 10’ B = inverse to  operational  train 

          direction 

  ownOpCstNo UINT8   --  operational  consist number the  vehicle 

         belongs  to  

  reserved01  UINT8   --  reserved for future use  ( = 0 )  

  reserved02  UINT8   --  reserved for future use  ( = 0 )  

  }  

 

5.3.3.2.1 1  Structure  OP_CONSIST – operational  consist attributes  

The data  structure  OP_CONSIST is  defined  as:  

OP_CONSIST: : = RECORD 
  {  

  cstUUID  UINT8[ 16]   -–  Reference  to  static consist attributes  

         0  = not  available ( e. g.  correction)  

  opCstNo  UINT8   --  operational  consist number in train ( 1. . 63)  

  opCstOrient UINT8   --  consist orientation 

         ‘ 0 ’ B = not  known ( corrected vehicle)  

         ‘ 01’ B = same as  operational  train direction 

         ‘ 10’ B = inverse to  operational  train 

          direction 
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  trnCstNo  UINT8   --  Sequence number of consist  

         in train with consist 01  being the  first 

          consist in ETB reference direction 1   

          as  defined in IEC 61375-2-5  

          value  range 0. . 63  

         a  value of 0  indicates  that this  consist 

         has  been inserted by correction 

  reserved01  UINT8   --  reserved for future  use  ( = 0 )  

  }  

 

5.3.3.2. 1 2  Structure OP_TRAIN_DIRECTORY_STATE 

The data  structure  OP_TRAIN_DIRECTORY_STATE  is  defined  as:  

OP_TRAIN_DIRECTORY_STATE: : = RECORD 
  {  

  version   VERSION --  TRAIN_DIRECTORY_STATE data structure version   

          mainVersion = 1  

          subVersion = 0  

  reserved01   UINT8  --  reserved for future  use  ( = 0 )  

  reserved02   UINT8  --  reserved for future  use  ( = 0 )  

  etbId   UINT8  --  identification of the  ETB the  TTDB is  

          computed for 

         0  = ETB0  ( operational  network)  

         1  =  ETB1  (multimedia network)  

         2  = ETB2  ( other network)  

         3  =  ETB3  ( other network)  

  trnDirState  UINT8  --  TTDB status  

         1  = UNCONFIRMED 

         2  = CONFIRMED 

  opTrnDirState UINT8  --  operational  train directory status  

         1  =  INVALID 

         2  = VALID 

          4  = SHARED 

  reserved03   UINT8  --  reserved for future use  ( = 0 )  

  trnId    LABEL --  train identifier, application defined 

         ( e. g.  “ICE75”,  “IC346”) ,  informal   

  trnOperator  LABEL --  train operator,  e. g.  “trenitalia. it”,  

          informal  

  opTrnTopoCnt  UINT32  --  operational  train topography counter 

         set  to  0  if opTrnDirState  = INVALID 

  crc    UINT32  --  SC-32  computed over record 

         ( seed value:  ‘ FFFFFFFF’ H)  

  }  

 

5.3.3.2.1 3  Structure OP_TRAIN_DIRECTORY 

The operational  train  d i rectory represents  the  operational  train  view as  defined  in  4 . 2. 4. 1 .  

The  data  structure  OP_TRAIN_DIRECTORY is  defined  as:  

OP_TRAIN_DIRECTORY: : = RECORD 
  {  

  version  VERSION  --  OpTrain data structure version 

         mainVersion = 1  

          subVersion = 0  

  etbId  UINT8   --  identification of the  ETB the  train 
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   directory computed for 

         0  = ETB0  ( operational  network)  

         1  = ETB1  (multimedia network)  

         2  = ETB2  ( other network)  

         3  = ETB3  ( other network)  

  opTrnOrient  UINT8   --  operational  train orientation 

         ‘ 00’ B = unknown 

         ‘ 01’ B = same  as  train direction 

         ‘ 10 ’ B = inverse to  train direction 

  reserved01  UINT8   --  reserved for future use  ( = 0 )  

  reserved02  UINT8   --  reserved for future use  ( = 0 )  

  reserved03  UINT8   --  reserved for future use  ( = 0 )  

  opCstCnt UINT8   --  number of consists  in train ( 1. . 63)  

  opCstList ARRAY [ ]  OF OP_CONSIST  

--  dynamic operational  consist list 

         ordered list  starting with opCstNo = 1  

  reserved04  UINT8   --  reserved for future use  ( = 0 )  

  reserved05  UINT8   --  reserved for future use  ( = 0 )  

  reserved06  UINT8   --  reserved for future  use  ( = 0 )  

  opVehCnt UINT8   --  number of vehicles  in train ( 1. . 63)  

  opVehList ARRAY [ ]  OF OP_VEHICLE 

      --  dynamic operational  vehicle  list  

         ordered list starting with opVehNo = 1  

  opTrnTopoCnt UINT32   --  operational  train topography counter 

           computed as  defined in 5. 3. 3. 2. 16   

          from the  beginning of the  record until  the  

          last element before  the  topography counter 
         ( seed value:  trnTopoCnt)  

  }  

 

The data  structure  OP_TRAIN_DIRECTORY (the  same is  the  case  for the  data  structures  
TRAIN_DIRECTORY and  CONSIST_INFO)  is  defined  wi th  dynam ic arrays  in  order to  reduce 
telegram  length  for transm ission  and  a lso  to  have  an  easy defin i tion  of the  parameters  i ncluded  
in  the  topography counter computation .  For implementation ,  static arrays  cou ld  be  used  
instead ,  wh ich  a l low an  easier access  to  array member parameters.  Topography counter 
calcu lation  has  then  to  be  ad justed  in  order to  g ive  the  same resu l t as  defined  herein .  

5.3.3.2.1 4 Structure TRAIN_NETWORK_DIRECTORY_ENTRY (informal )  

The train  network d i rectory entry represents  one  entry i n  the  trnNetDir l i st  of the  train  network 
d i rectory.  For a  more  detai led  description  see  I EC  61 375-2-5.  

The  data  structure  TRAIN_NETWORK_DIRECTORY_ENTRY is  defined  as:  

TRAIN_NETWORK_DIRECTORY_ENTRY: : = RECORD 
  {  

  cstUUID  UINT8[ 16]   -–  unique  consist identifier 

  cstNetProp UINT32   --  consist network properties  

         bit  0 . . 1:  consist orientation 

         bit  2 . . 7  = 0  

         bit  8 . . 13  = ETBN Id 

         bit  14 . . 15  = 0  

         bit  16. . 21  = Subnet Id 

         bit  24 . . 29  = CN Id 

         bit  30. . 31  = 0  

  }  
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5.3.3.2.1 5  Structure TRAIN_NETWORK_DIRECTORY (informal )  

The  train  network d i rectory represents  the  network topology of one  ETB  as  defined  in  
IEC 61 375-2-5.  

The  data  structure  TRAIN_NETWORK_DIRECTORY is  defined  as:  

TRAIN_NETWORK_DIRECTORY: : = RECORD 
  {  

  reserved01  UINT16   --  reserved for future  use  ( =0)  

  entryCnt UINT16   --  number of entries  in train net  directory 

  trnNetDir ARRAY [ entryCnt]  OF TRAIN_NETWORK_DIRECTORY_ENTRY 

  etbTopoCnt UINT32   --  train network directory CRC 

  }  

 

5.3.3.2. 1 6  Computation  of topography counter values  

The TTDB defined  three  topography counters,  wh ich  are  used  for d i fferent purposes:  

cstTopoCnt:  un ique  s ignature  of the  consist i n fo  

trnTopoCnt:  un ique  s ignature  of the  train  d i rectory 

opTrnTopoCnt:  un ique  s ignature  of the  operational  
train  d i rectory 

For the  computation  of those  topography counters,  the  fol lowing  general  ru les  shal l  apply:  

a)  F i rst,  a  SC-32  checksum  (see  Clause  B.7)  over the  speci fied  data  range  and  wi th  the  
speci fied  seed  value  shal l  be  calcu lated .  

b)  I f the  calcu lation  resu l ts  i n  a  value  d i fferent to  0 ,  the  topography counter shal l  be  set to  
the  value  of the  SC-32  checksum .  

c)  I f the  calcu lation  resu l ts  in  a  value  of 0 ,  the  topography counter shal l  be  set to  a  value  
of (232  – 1 ) .  

d )  Setting  the  topography counter to  a   value  of ‘ FFFFFFFF’ H   declares  the  topography 

counter to  be  inval id .   

e)  The  topography counter value  shal l  be  stored  in  big-end ian  format.  

NOTE  1  Us ing  a  val ue  of 0  to  declare  an  i nval i d  topography coun ter avoids  the  defi n i ti on  of an  add i ti onal  val i d i ty 
fl ag .  

NOTE  2  The  probabi l i ty P
crc

 to  not  detect  a  mod i fi cation  of a  data  packet protected  by a  SC-32  CRC i s  abou t P
crc

 
≈  2 -32 .  The  probabi l i ty P

tc
 to  not  detect a  mod i fi cation  of a  data  packet  s i gned  by a  topography counter as  speci fi ed  

i n  th i s  part  of I EC 61 375  i s  about  P
tc  
≈  (2 -32+  2 -63) ,  a  d i fference  wh ich  i s  neg l i g ible.  

5.3.4 Train  Topology Database for multiple  ETBs  (Option)  

5.3.4.1  General  

The TTDB is  bu i l t  on  the  base  of the  train  network d i rectory,  wh ich  represents  the  train  
backbone view of one  particu lar ETB.  Th is  train  backbone  view can  be  d i fferent for the  d i fferent 
ETBs  wi th in  the  train .  I f a  TTDB were  computed  for each  ETB,  the  consequence wou ld  be  that 
a  d i fferent train  d i rectory and  operational  train  d i rectory wou ld  be  computed  for each  ETB,  
potentia l ly l ead ing  to  d i fferent train  views  dependent on  wh ich  ETB  is  used  for reference.  

I n  order to  avoid  ambiguousness  in  the  train  views  of trains  wi th  mu l tiple  ETBs  (see  4. 2. 2. 6. 1 ) ,  
the  train  d i rectory and  the  operational  train  d i rectory shal l  be  computed  by ETB0  (operational  
ETB)  on ly and  shal l  be  adopted  by the  other ETBs.  
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5.3.4.2  Adoption  of the  TTDB with in  dependent ETBs 

Adopting  the  train  d i rectory and  the  operational  train  d i rectory from  ETB0 can  be  defined  as  a  5  
step  process  (for i l l ustration  see  F igure  1 7):  

a)  Each  ETB executes  the  train  inauguration  and  generates  the  train  network d i rectory as  
defined  in  I EC 61 375-2-5.  

b)  Based  on  the  i nauguration  resu l t,  I P  addresses  of ETBNs and  the  subnet addresses  of 
the  connected  CNs  are  assigned  as  defined  in  I EC 61 375-2-5.  

c)  CSTINFO telegrams  are  exchanged  on  each  ETB  as  defined  in  5. 2. 3  and  stored  wi th in  
the  consist i n fo  l i st  data  b lock.  The  train  d i rectory is  establ ished  and  received  CSTINFO 
telegrams  are  reg istered .  

d )  ETB0  computes  the  operational  train  d i rectory.  

e)  The  other ETBs  copy or reference  the  operational  train  d i rectory computed  by ETB0.  

NOTE  1  I nstead  of copying  the  operational  trai n  d i rectory,  i t  i s  a l so  possib le  to  provide  access  from  other ETBs  to  
the  operational  tra i n  d i rectory of the  ETB0  ( ‘ referencing ’ ) .  

Al l  ETBs  shal l  continuously mon i tor the  opTrnTopoCnt of the  ETB0,  and  in  case  of a  change,  
shal l  update  thei r TTDB.  

 

Figure 1 7  – TTDB adoption  (in  th is  example  shown  for the  fi rst consist)  

NOTE  2  A consequence  wi l l  be  that  a  consist  wh ich  i s  not  reachable  on  ETB0,  bu t  avai l able  on  mu l timed ia  
network,  i s  not  l i s ted  wi th i n  the  TTDB  of the  mu l timed ia  network.  

5.3.4.3  Restrictions  on  network archi tecture 

I n  order to  ensure  that CSTINFO telegrams are  sent by al l  consists  on  al l  ETBs,  each  consist 
in  the  train  shou ld  be  connected  to  al l  the  ETBs.  

5.3.4.4 Restrictions  on  CSTINFO telegrams 

The CSTINFO telegrams  sent by one  consist on  the  d i fferent ETBs  shal l  i nd icate  the  same 
number,  the  same sequence,  the  same orien tation ,  and  the  same identi ty of contained  
veh icles.   
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Functions  wh ich  shal l  be  accessable  from  mu l tiple  ETBs  shal l  be  l i sted  in  a l l  the  ETB  related  
CSTINFO telegrams.  

NOTE  A typical  use  case  i s  that  a  function  of the  operational  network sends  data  to  a  remote  (other consist)  
function  on  the  mu l timed ia  network.  Then  i t  fi nds  a l l  i n formation  of the  remote  function  i n  i ts  l ocal  TTDB.  

Al l  other data  wi th in  the  CSTINFO telegram  may be  d i fferent as  they are  not relevant for 
in teroperabi l i ty.  

5.4 Service  Addressing  

5.4. 1  General  

Service  addressing  i s  a  substantial  part of a  commun ication  system  as  i t  i denti fies  the  
endpoints  of a  communication  relationsh ip  and  as  such  the  communication  partners.  
Commun ication ,  and  related  to  that the  addressing ,  can  be  defined  between  physical  enti ties,  
l i ke  physical  devices  or human  beings,  or can  be  defined  between  more  abstract enti ties  l ike  
appl ication  or system  functions.  

A schema for the  train  wide  addressing  of physical  enti ties  is  defined  in  I EC  61 375-2-5.  

Th is  part of the  standard  defines  an  addressing  scheme,  wh ich  shal l  be  used  for the  train  wide  
addressing  of onboard  train  functions.  

On  functional  l evel ,  a  more  abstract addressing  scheme based  on  TCN  domain  names  (see  
5. 4. 3)  i s  defined  wh ich  is  equ ivalent to  the  domain  name system  defined  for the  I n ternet.  The  
main  reasons  for in troducing  an  add i tional  addressing  scheme on  top  of I P  addresses  are:  

•  U sable  to  address  abstract functions  instead  of device  related  I P  addresses.  For 
example,  the  same function  m ight be  accessible  via  d i fferent I P  addresses  in  d i fferent 
consists,  bu t has  the  same name in  a l l  consists.  

•  I P  addresses  can  be  changed  wi thout impacting  the  domain  name.  

•  Names  can  be  better understood  and  in terpreted  by humans.  Th is  m ight become more  
important i n  fu ture  when  IPv6  addresses  are  in  use.  

Functional  addressing  i s  related  to  l og ical  functions.  

Sources  of in formation  can  be:  

•  a  function  wi th in  a  veh icle  or a  consist  

Destinations  of i n formation  can  be:  

•  a  function  wi th in  a  veh icle  or a  consist  

•  a  function  wi th in  mu l tiple  or a l l  consists  

NOTE  A function  can  be  implemented  by one  or by several  end  devices  i n  a  consi st.   

5.4.2  TCN  Domain  Name System  (TCN-DNS)  

5.4.2.1  General  

The TCN  Domain  Name System  defines  a  h ierarch ical ,  domain  based  nam ing  scheme and  a  
d istributed  database system  for implementing  th is  nam ing  scheme.  I ts  primary use  is  to  map 
host names  to  I P  addresses.  

NOTE  The  concept of TCN-DNS  i s  s trong ly re lated  to  the  I n ternet DNS  as  defi ned  i n  RFC 1 034  and  RFC 1 035.  
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5.4.2.2  TCN  Domain  Name Space and  Zones  

The TCN  Domain  name space i s  defined  by a  tree  structure  wi th  the  local  train  ( ‘ lTrn ’ )  being  
the  ( local )  root.  The  next l evel  underneath  the  root i s  defined  by the  closed  train  sub-domains  
(cl tr01  …  cl trNN).  The  closed  train  sub-domains  are  further structured  in to  the  consist sub-
domains  (cst01  …  cstNN),  the  veh icle  sub-domains  (veh01  …  vehNN)  final ly end ing  i n  the  
hosts,  wh ich  are  the  devices  hosting  the  log ical  functions  (fctDevXX . . .  fctDevYY).   

 

Figure 1 8  – TCN-DNS name space with  d ivision  in to  zones   

For onboard-to-ground  communication ,  the  whole  TCN-DNS name space can  be  mapped  in to  
superior in tranets  owned  for example  by the  operator or main tainer of the  train  (th is  however i s  
not covered  by th is  part of the  standard).  I n  th is  case,  the  mapped  TCN-DNS name space may 
be  identi fied  by an  operator’s  speci fic root name (e. g .  ‘Trnzzzz’ ) .  

The  TCN-DNS name space  i s  d ivided  in to  zones,  where  each  zone  is  adm in istrated  by one  
authori tative  DNS name server.   

One  possibi l i ty i s  to  define  consist sub-domains  as  one  zone  as  i t  i s  shown  in  F igure  1 8,  and  
one  au thori tative  DNS name server is  responsible  for th is  zone.  I n  consists  wi th  several  consist 
networks  i t  m ight be  advantageous  to  subd ivide  the  consist sub-domain  in  several  zones,  and  
to  let  the  consist DNS name server delegate  these  zones  to  (subord inated)  DNS name servers.  

5.4.3  TCN  Domain  Names 

Communicating  enti ties  (sources  and  destinations)  shal l  be  identi fied  by a  fu l ly qual i fied  TCN  
domain  name wh ich  is  derived  from  the  TCN  domain  name space.  
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5.4.4 TCN-URI  Scheme 

5.4.4. 1  General  

The TCN  domain  name space syntax is  defined  by an  URI  scheme fol lowing  the  
recommendations  g iven  in  RFC 3986.  

5.4.4.2  TCN  URI  schema syntax 

The syntax of the  TCN  URI  i s  defined  in  accordance to  RFC 3986  using  the  Backus  Naur Form  
(BNF)  notation .  The  speci fic defin i tion  of the  TCN  URI  i s  subject of the  fol lowing  subclauses.   

The  TCN  URI  uses  some basic elements  for syntax defin i tion ,  wh ich  are  defined  as  l i sted  i n  
Table  6.  

Table  6  – TCN  URI  basic syntax 

 

l abel  =  alpha  1 { uchar} 1 3  alphanum 

uchar  =  alphanum |  mark 

alphanum =  alpha  |  digit  

alpha  =  " a"  |  " b"  |  " c"  |  " d"  |  " e"  |  " f"  |  " g"  |  " h"  |  " i"  |  

        " j "  |  " k"  |  " l"  |  " m"  |  " n"  |  " o"  |  " p"  |  " q"  |  " r"  |  

        " s "  |  " t"  |  " u"  |  " v"  |  " w"  |  " x"  |  " y"  |  " z "  

        " A"  |  " B"  |  " C"  |  " D"  |  " E"  |  " F"  |  " G"  |  " H"  |  " I "  |  

        " J"  |  " K"  |  " L"  |  " M"  |  " N"  |  " O"  |  " P"  |  " Q"  |  " R"  |  

        " S "  |  " T"  |  " U"  |  " V"  |  " W"  |  " X"  |  " Y"  |  " Z "  

digit  =  " 0 "  |  " 1 "  |  " 2 "  |  " 3 "  |  " 4 "  |  " 5 "  |  " 6"  |  " 7 "  |  " 8 "  |  " 9"  

mark  =  " -"   

 

 

NOTE  Th is  l abel  defi n i ti on  deviates  from  RFC 1 035  wi th  respect to:  

– Restri cti on  to  maximal l y 1 5  characters  (RFC 1 035:  63  characters  a l l owed)  

– F i rst  character cannot  be  a  d i g i t  (RFC 1 035  a l l ows  a  d i g i t) .  

5.4.4.3  TCN  URI  general  schema 

The TCN  URI  I denti fier shal l  be  used  to  i denti fy the  source  function/device  and  the  destination  
function/device  of in formation .  The  general  schema of the  TCN  URI  i s  defined  in  Table  7.  

Table  7  – General  schema syntax 

 

TCN-URI  =  [ scheme  ” : ”  ”/ / ” ]  user  ”@ ”  host  

s cheme   =  ”trn”  

user     =   usr  

host    =  fctdev ” . ”  vehicle  ” . ”  consist  ” . ”  [ cltrain  ” . ” ] train  
[ ” . ” ]  

 

 

Accord ing  to  th is  defin i tion ,  the  TCN-URI  I denti fier can  be  wri tten  as  (F igure  1 9):  
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Figure 1 9  – TCN-URI  Schema 

NOTE  1  The  host  part  of the  TCN-URI  i s  resolvable  to  an  I P  address  by the  TCN-DNS  service.  

NOTE  2  The  l abel  ‘ fctdev’  i den ti fi es  the  l og ical  device  wh ich  i s  implementi ng  the  addressed  service  function .  
“Log ical ”  device  means  that  i t  i s  not  known  how th i s  devi ce  i s  implemented ,  e. g .  i t  cou ld  be  a  s i ng le  phys ical  device  
implementi ng  the  function  or the  function  cou ld  be  d i stri bu ted  over several  physical  devices.   

For addressing  a  physical  device,  the  physical  addressing  scheme defined  in  I EC  61 375-2-5  
shal l  be  used .  

5.4.4.4 TCN  URI  Scope 

With in  a  commun ication  relationsh ip,  both  the  source  and  the  destination  of i n formation  are  
identi fied  by TCN-URI .  Whether a  speci fic TCN  URI  i s  related  to  a  source  or to  a  destination  is  
cal led  i ts  scope.  TCN-URI  syntax ru les  may be  d i fferent i f the  TCN-URI  i s  used  for a  source  or 
for a  destination .  

5.4.4.5 TCN  URI  User part  (optional )  

The user part can  be  used  for the  appl ication  profi les  defined  in  I EC 61 375-2-4  to  d istingu ish  
d i fferent functions  and  function  i nstances,  wh ich  are  located  on  the  same physical  device.   

Th is  part of I EC 61 375 defines  a  character string  of 32  octets  wh ich  is  reserved  for the  user 
part.  

5.4.4.6  TCN  URI  Host part 

5.4.4.6. 1  Directions,  orientations  and  numbers  in  a  train  ( informative)  

Navigation  in  a  train  network requ i res  a  precise  defin i tion  of the  d i rections  and  numbering  
schemes  in  a  train .  D i rections  and  numberings  are  defined  in  d i fferent parts  of I EC  61 375.  
F igure  20  in tends  to  show a  summary of those  d i rections  and  numberings.  

NOTE  1  The  consist  reference  d i rection  i s  based  on  the  construction  of the  consist.  Veh icle  1 /cab  1  i s  a lways  end  
1  (front)  of the  consist.  The  consist  reference  d i rection  i s  used  for the  veh icle  numbering  wi th i n  the  consist.  

NOTE  2  The  TCN  reference  d i rection  i s  based  on  the  UU ID  of the  consists  as  defi ned  i n  I EC 61 375-2-5.  The  
cons ist  wi th  the  l owest UU ID  i s  a lways  the  TCN  cons ist  1 .   

NOTE  3  The  operational  d i rection  i s  based  on  the  l ead ing  veh icle/l ead ing  consist.  The  end  1  (fron t  end)  of the  
tra in  i s  defi ned  depend ing  on  the  the  viewing  d i rection  of the  d ri vi ng  cab  of the  l ead ing  veh icle  (see  4 . 2 . 4. 3).  The  
operational  d i rection  can  be  used  for the  management of operational  d i rection  depend ing  s i gnal s .   

IEC 

trn: //usr@fctdev.vehicle.consist.cltrain.train

user part host partscheme
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Figure 20  – Directions,  orientations  and  numbers  in  train  

5.4.4.6.2  Function/Device Label  

Function  devices  shal l  be  identi fied  by labels  fol lowing  the  syntax g iven  in  Table  8:  

Table  8  – Device label  syntax 

 

fctDev =  ”lDev”  |  deviceName  |  group  

devicename  =  label  

group  =  ”grpAll”  |  grpDev 

grpDev =  ”grp”  1 { uchar} 1 2  

 

The mean ing  of the  d i fferent device  labels  i s  defined  in  Table  9.  

Table  9  – Device label  defin i tion  

Label  

<Device>  

Scope  
S=source  

D=destination  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i tion  

”lDev”  
D O  The  desti nati on  function  i s  l ocated  on  the  l ocal  ED.  To  be  

used  for addressing  functions  res id i ng  on  the  own  device.  

deviceName  
S,D  M  Defines  the  function  device  ( l og i cal  device)  .  

EXAMPLE  ‘ fctDoorCtrl ’ ,  ‘ fctBrake,  devHMI ’ .  

Th i s  wi l l  be  resolved  to  an  I P  un icast  address.  

grpDev 
D M  Defines  a  g roup  of function  devices  ( l og ical  device).  

EXAMPLE  ‘g rpDoorCtrl ’ ,  ‘ g rpBrake’ ,  ‘ g rpETBN ’ ,  
‘ g rpECSC’ .   

Th i s  wi l l  be  resolved  to  an  I P  mu l ti cast  address.  

”grpAll”  
D M  Al l  function  devices  ( l og ical  device)  or the  physical  

device.  

Th i s  wi l l  be  resolved  to  an  I P  mu l ti cast  address.   

IEC 

 

1 2 1 2 12
 

1 2 1 2 12

train  consist number (trnCstno):

consist vehicle orientation (vehOrient):

01

inverse

train  (reference) direction

operat.  train  veh.  number (opTrnVehNo): 0205 03 01

train  consist orientation (cstOrient): inverse

operational  train  (reference) direction

consist vehicle number (cstVehNo): 03 0202 01 01 03

consist (reference) direction  consist (reference) d irection

 

02

direct

lowest 

consist UUID

 

 

operat.  train  consist number (opCstNo): 02

operat.  train  consist orientation (opCstOrient): direct

 

01

inverse

consist UUID (cstUUID):

veh.  identifier (vehId): 50 80 89 – 43 501  - 2 50 80 89 – 43 502 - 0 50 80 89 – 43 503 - 8 50 80 89 – 43 603 - 6 50 80 89 – 43 602 - 8 50 80 89 – 43 601  - 0

0406

inverse direct direct direct inverse

12 1 2 3

Leading cab

3

train  vehicle number (trnVehNo): 01 0502 03 04 06

3026cede-c9e8-11e3-9d46-1a514932ac01 6a4a96fe-c9e8-11e3-9d46-1a514932ac01

consist identifier (cstId): 50 80 89 – 43 503 - 8 50 80 89 – 43 603 - 6
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Label  

<Device>  

Scope  
S=source  

D=destination  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i tion  

anyDev 
S  O  The  l ocation  of the  source  function  i s  unknown.  Th i s  can  

be  used  for TRDP  subscription  based  on  Com I d  and  
source  consi st  or source  cl osed  train .   

Shal l  be  used  i n  con junction  wi th  ‘ anyVeh ’  and  wi l l  resolve  
to  an  I P  address  range  covering  a l l  CNs  i n  a  cons ist  or a  
cl osed  tra in .  

EXAMPLE  1   

TCN-URI  ‘anyDev. anyVeh. cst05. anyClTrn . lTrn ’  can  be  
used  to  subscribe  to  a  speci fi c  Com I d  i n  cons ist  05  

EXAMPLE  2  

 TCN-URI  ‘anyDev. anyVeh . l eadCcst. anyClTrn . lTrn ’  can  be  
used  to  subscribe  to  a  speci fi c  Com I d  i n  the  l ead ing  
cons ist  

 

NOTE  I t  i s  a l so   possib le  to  defi ne  a l i as  names  for devices,  mean ing  that  the  same  physical  device  appears  wi th  
d i fferent  device  l abel s .  

I t  i s  recommended  to  use  defined  prefixes  for device  names,  e. g .  ‘ fct’  for a  function  device  
( log ical  device)  and  ‘dev’  for a  physical  device.  

To  support abstract functional  addressing  device  labels  or device  group  labels  can  be  
standard ized .  For instance,  the  function  “brake”  can  be  defined  to  be  addressed  via  a  device  
label  “fctBrake”,  wh ich  is  standard ized  for a l l  TCN  appl ications.  I t  i s  however not i n  the  scope 
of th is  standard  to  define  th is .  

5.4.4.6.3  Veh icle  Label  

Vehicles  shal l  be  identi fied  by labels  fol lowing  the  syntax g iven  in  Table  1 0:  

Table  1 0  – veh icle  label  syntax 

 

veh  =  ”lVeh”  |  cstVehNo  |  opVehNo  |  ” leadVeh”  |  ”aVeh”  |  
idVeh  |  ”anyVeh”  

cstVehNo  =  ”veh”  digit  digit  

opVehNo  =  ”opVeh”  digit  digit  

idVeh  =  label  

 

The mean ing  of the  d i fferent veh icle  labels  i s  defined  in  Table  1 1 .  

Table  1 1  – Veh  (veh icle)  l abel  defin i tion  

Label  

<veh>  

Scope  

S=source  

D=destination  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i ti on  

lVeh 
D O  Function  i n  the  own  veh icle.  

aVeh D M  Functions  l ocated  i n  some or a l l  veh icles.   

The  veh icle  l abel  “aVeh”  can  on ly be  used  i n  a  combination  
wi th  a  g roup  device  l abel  ( “grpName”).  End  devices  wh ich  are  
members  of a  device  g roup  can  be  spread  over the  Consist,  
or,  for tra in  wide  groups,  over the  whole  tra in .  
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Label  

<veh>  

Scope  

S=source  

D=destination  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i ti on  

opVehNo  
S,D  M  Function  i n  the  veh icle  wi th  operational  number x є 

{01 ,… , 63}.  

Th i s  l abel  can  on ly be  used  i n  con junction  wi th  the  l abel  
“anyCst” .  The  ‘opVehno’  i s  un i que  wi th i n  the  tra in  and  i n  
reference  to  the  l ead ing  veh icle  (operational  d i rection ).  

EXAMPLE   ‘ opVeh24’   

cstVehNo  
S,D  M  Function  i n  the  cons ist  veh icle  wi th  cstVehNo є  {01 ,… , 32}  

EXAMPLE  ‘veh05’  

leadVeh  
S,D  M  Function  i s  i n  the  l ead ing  veh icle.  

Th i s  l abel  can  on ly be  used  i n  con junction  wi th  the  l abel  
“ l eadCst”  

idVeh  
S,D  M  function  i n  a  veh icle  wi th  un ique  i denti fi er (e. g .  the  7/1 2  d i g i t  

U IC  veh icle  number)  

EXAMPLE  ”U IC948002343044”  //  veh icle  wi th  U IC  
i den ti fi er 94800234304-4  

anyVeh  
D M  function  l ocated  i n  one  of the  veh icles .  

Th i s  l abel  can  be  used  when  the  l ocation  of the  device  i n  a  
consist  i s  i rrelevant.  I n  th i s  case,  the  device  l abel  shal l  be  
un ique  i n  the  consist.  

 

5.4.4.6.4 Consist Label  

Consists  shal l  be  identi fied  by labels  fol lowing  the  syntax g iven  in  Table  1 2:  

Table  1 2  – Consist label  syntax 

consist  =  ”lCst”  |  ”aCst”  |  ”anyCst”  |  ” leadCst”  |  cstNo  
|  opCstNo  |  idCst  

cstNo  =  ”cst”  digit  digit  

opCstNo  =  ”opCst”  digit  digit  

idCst  =  label  

 

The  mean ing  of the  d i fferent consist l abels  i s  defined  in  Table  1 3.  

Table  1 3  – Consist label  defin i tion  

Label  

<consist>  

Scope 

S=source  

D=destination  

Manda- 

tory(M )/ 

Optiona(O)l  

Defin i tion  

lCst  
D O  Function  l ocated  i n  the  own  ( l ocal )  cons ist  

cstNo  
S,D  M  Functions  l ocated  i n  the  consist  wi th  trnCstNo є {01 ,… , 63}.   

EXAMPLE  ‘cst05’  

Th i s  i s  the  cons ist  sequence  number obtained  from  the  tra in  
d i rectory wh ich  i s  not  respecti ng  corrections.  For addressing  
functions  i n  an  operated  tra in  the  l abel  ‘ opCstNo’  may be  used  
i nstead  wh ich  a l so  respects  correction .  
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Label  

<consist>  

Scope 

S=source  

D=destination  

Manda- 

tory(M )/ 

Optiona(O)l  

Defin i tion  

opCstNo  
S,D  O  Functions  l ocated  i n  consist  wi th  operational  number opCstNo  x 

є {01 ,… , 63}.   

Th i s  l abel  can  on ly be  used  i n  con junction  wi th  the  l abel  
“anyVeh”.  Th i s  l abel  i s  un i que  wi th i n  the  train  and  i n  reference  
to  the  l ead ing  Cons ist  (operational  d i rection ).  

EXAMPLE  ‘opCst29’  

aCst  
D M  functions  l ocated  i n  some or a l l  Cons ists .  Can  on ly be  used  i n  

combination  wi th  a  devi ce  group  l abel .   

anyCst  
D M  Function  l ocated  i n  one  of the  Cons ists .  

Th i s  l abel  can  be  used  when  the  l ocation  of the  device  i n  the  
tra in  i s  i rrelevant,  i n  wh i ch  case,  the  device  l abel  shal l  be  
un ique  i n  the  tra in ,  or th i s  l abel  shal l  be  used  i f an  operational  
veh icle  i s  addressed .  

Th i s  l abel  can  on ly be  used  i n  combination  wi th  l abel  “anyVeh”  
or i n  combination  wi th  l abel  opVehNo.  

idCst  
S,D  M  un ique  i den ti fi er of a  Consist  

EXAMPLE   

‘U IC948002343044’  //  Consist  i denti fi ed  by i ts  cons ist  veh icle  
wi th  U IC  i den ti fi er 94  80  0234  304-4  

leadCst  
S,D  M  desti nation  function  i s  i n  the  consist  wh ich  contains  the  l ead ing  

veh icle  

 

5.4.4.6.5  Closed  train  Label  (Optional )  

Closed  trains  shal l  be  identi fied  by labels  fol lowing  the  syntax g i ven  in  Table  1 6:  

Table  1 4 – Closed  train  label  syntax 

 

cltrain  =  ”lClTrn”  |  ”anyClTrn”  |  ”aClTrn”  

 

 

The  mean ing  of the  d i fferent closed  train  labels  i s  defined  in  Table  1 7.  

Table  1 5  – Closed  train  label  defin i tion  

Label  

<cl train>  

Scope 

S=source  

D=destinat

ion  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i tion  

lClTrn  
S,D  O  desti nation/source  function  i n  the  own  closed  tra in  

anyClTrn  
D M  function  l ocated  i n  one  of the  cl osed  trains.  

Th i s  l abel  may a l so  be  used  i f there  i s  no  cl osed  tra in .  

aClTrn  
D M  function  l ocated  i n  a l l  cl osed  trains.  

Th i s  l abel  may a l so  be  used  i f there  i s  no  cl osed  tra in .  

 

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 69  – 

5.4.4.6.6  Train  Label  

Trains  shal l  be  identi fied  by labels  fol lowing  the  syntax g iven  in  Table  1 6:  

Table  1 6  – Train  label  syntax 

 

train  =  ”lTrn”  

 

 

The  mean ing  of the  d i fferent train  labels  i s  defined  in  Table  1 7.  

Table  1 7  – Train  label  defin i tion  

Label  

<train>  

Scope  

S=source 

D=destination  

Manda-

tory(M )/ 

Optiona(O)l  

Defin i tion  

lTrn  
S,D  M  desti nation /source  function  i n  the  own  train  

 

NOTE  The  URI  scheme described  herein  i s  on l y defi ned  for onboard  tra in  addressing ,  bu t  i s  can  be  easi l y 
extended  (and  i s  prepared)  for train -to-wayside  and  i n ter-train  address ing .  An  extension  can  for i nstance  l ook l i ke:  

trdp: / /instance. function@fctdev. vehicle. consist. cltrain. train. fleet. operator  

5.4.5 Mapping  TCN-URI  to  IP  address  

5.4.5.1  General  

TCN-URI  shal l  be  mapped  to  I P  addresses  in  accordance to  the  IP  addressing  scheme defined  
in  I EC 61 375-2-5.  

The  resolu tion  of URIs  to  I P  addresses  i s  i n  general  managed  by the  TCN-DNS service  as  
speci fied  in  5. 4. 2.  

5.4.5.2  Mapping  to  IP  MC  group  addresses   

I EC 61 375-2-5  assigns  the  I P  address  range  239. 1 92.0.0/1 4  for train  l evel  I P  MC group 
addressing .  To  use  th is  address  range  in  con junction  wi th  the  defined  TCN -URI  scheme,  
especial ly for supporting  groups,  wh ich  are  l im i ted  to  one  consist,  i t  i s  necessary to  define  a  
decomposi tion  of the  assigned  IP  MC group address  range.  

The  general  decomposi tion  i s  defined  as:  

  1 1101111. 110000rr. zzzzzzzz. zzzzzzzz  

with  fields  described  in  Table  1 8.   
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Table  1 8  – General  decomposition  of IP  MC groups  addresses  

Subnet number part:  

[r]  Defi nes  the  range.  

‘ 00’B  =  a l l -tra in  g roups  

‘01 ’B  =  ETB-related  groups  

‘ 1 0 ’B  =  consist- l im i ted  g roups  

‘ 1 1 ’B  =  open  for other use  

[z]  For fu rther decomposi ti on  

 

Al l -train  g roups  are  groups  wi th  group members  related  to  d i fferent ETBs 1  i n  the  train .  

The  decomposi tion  for a l l -train  groups  i s  defined  as:  

  1 1 1 0 1 1 1 1 . 1 1 0 0 0 0 00 . gggggggg. gggggggg 

with  fields  described  in  Table  1 9.  

Table  1 9  – Decomposi tion  of al l -train  groups  

Host number part:  

[g ]  Al l  trai n  g roup  number (value  range:  0  . .  65535)  

0  . .  255  =  as  speci fi ed  i n  I EC 61 375-2-5  

256  . .  65534  =  usable  for user defi ned  a l l -tra in  g roups  

65535  =  reserved  for fu tu re  use  

 

EXAMPLE  An  I P  MC g roup  con tain i ng  EDs  from  the  operati onal  network and  the  mu l timed ia  network i s  an  a l l -tra in  
g roup.  

An  al l -train  group  address  shal l  be  assigned  to  a  function  i f FUNCTION_INFO parameter ‘etbI d ’  
i s  set to  255  (see  5. 3. 3. 2. 4).  

NOTE  1  Usage  of TRDP  for commun ication  to  a l l -train  g roups  i s  problematic  as  a l l -train  g roups  may contain  EDs  
re lated  to  d i fferen t ETBs,  and  etbTopoCnt val ues  are  d i fferen t for the  ETBs.  The  etbTopoCnt i s  contained  i n  the  
TRDP  header and  used  by desti nation  EDs  to  veri fy the  correctness  of the  received  message,  wh ich  wi l l  fa i l  i f an  
etbTopoCnt val ue  related  to  another ETB  i s  con tained .  Us ing  a  gateway i n  between  ETB  al teri ng  the  etbTopoCnt 
val ue  m igh t  be  a  sol u ti on ,  bu t  i s  complex.  

ETB-related  groups  are  groups  wi th  group members  related  to  one  ETB.   

The  decomposi tion  for ETB-related  groups  i s  defined  as:  

  1 1 1 0 1 1 1 1 . 1 1 0 0 0 0 0 0 . bbgggggg. gggggggg 

with  fields  described  in  Table  20.  

_____________ 

1   For the  defi n i ti on  of ‘…  re lated  to  ETB’  see  4 . 2 . 2 . 6. 2 .  
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Table  20  – Decomposition  of ETB-related  groups  

Subnet number part:  

[b]  ETB  I den ti fi er (etbI d )  va l ue  =  0 . . 3  

Host number part:  

[g ]  Group  number (value  range:  0  . .  1 6383)  

0  =  a l l  ED  

1  =  a l l  ECSP  (ETB0  on ly)  

2 . . 1 6382  =  usable  for user defi ned  ETB-rel ated  g roups  

1 6383  =  reserved  for fu ture  use  

 

EXAMPLE  An  I P  MC g roup  con tain i ng  EDs  from  the  operational  network on l y i s  a  ETB-related  group.  An  I P  MC 
group  contain i ng  EDs  from  the  mu l timed ia  network i s  another ETB-related  g roup.  

Consist- l im i ted  groups  are  ETB-related  groups  where  al l  g roup  members  belong  to  one  consist.  

The  decomposi tion  for consist- l im i ted  groups  is  defined  as:  

  1 1 1 01 1 1 1 . 1 1 000001 . bbcccccc. gggggggg  

wi th  fields  described  in  Table  21 .  

Table  21  – Decomposi tion  of consist-l imited  groups  

Subnet number part:  

[b]  ETB  I den ti fi er (etbI d )  val ue  =  0 . . 3  

[c]  trnCstNo  (value  range:  1  . .  63)  

0  =  l ocal  cons ist  

Host number part:  

[g ]  Group  number (value  range:  0  . .  254)  

0  =  a l l  ED  i n  a l l  CN  of the  consist  connected  to  the  ETB  

1  =  ECSP wi th i n  consist  (ETB0  on ly)  

2  . .  254  =  usable  for user defi ned  consist-l im i ted  groups  

255  =  reserved  for fu tu re  use  

 

Group  identi fiers  need  to  be  un ique  inside  a  consist.  The  same 8-bi t g roup  identi fier value  
range  i s  used  for both  veh icle- l im i ted  groups  and  consist- l im i ted  groups,  so  i t  must be  shared .  
For example,  the  value  of grpHMI  i s  d i fferent for th is  group  defined  on  consist l evel  
(“grpHMI .aVeh. lVeh”)  and  for th is  group  defined  on  veh icle  l evel  (e. g .  “grpHMI . veh02. lCst”).  

Notice  that “al l  ED”  is  coded  by setting  al l  g rp- id  bi ts  to  0 ,  and  not to  1 .  Th is  convention  i s  used  
in  order to  avoid  confusion ,  because  grp- id  b i ts  set to  1  cou ld  a lso  mean  “al l  g roups”.  

5.4.5.3  Join ing  IP  mu lticast groups  

For j oin ing  IP  MC groups  some aspects  shou ld  be  considered .  

a)  Al l -train  and  ETB-related  groups  have  defined  IP  MC addresses  wh ich  wi l l  not change when  
train  composi tion  changes,  so  i t  i s  sufficient for EDs  to  j oin  the  group  when  the  system  is  
booting .  

b)  Consist- l im i ted  groups  are  dynam ic IP  Mu l ticast groups  possess ing  IP  mu l ticast g roup 
addresses  wh ich  may change after each  train  inauguration .  Due  to  their dynam ic nature,  a l l  
ED  j oin ing  such  a  g roup need  to  leave  the  group wi th  a  new train  i nauguration ,  and  j oin  
again  wi th  the  new IP  MC address.  Another,  recommended ,  solu tion  is  to  translate  IP  MC 
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addresses  wh i le  rou ting  IP  telegrams from  ETB  to  ECN  (ETBN).  During  th is  network 
address  translation  (NAT,  see  RFC2663,  RFC2766,  RFC3022)  the  [c]  b i ts  representing  the  
train  consist number wi th in  the  IP  MC destination  address  can  be  substi tu ted  wi th  0  ( local  
consist).  I n  that case  i t  i s  sufficien t for EDs  to  j o in  the  group  when  the  system  is  booting .   

c)  EDs,  wh ich  shou ld  be  capable  to  receive  TRDP telegrams  addressed  to  both  consist- l im i ted  
as  wel l  as  ETB-real ted  or a l l -train  g roups,  shou ld  j o in  both  I P  MC groups.   

EXAMPLE  The  function  ‘ fctDoor’  may be  both  train  wide  (ETB0-related)  addressable  (e. g .  TCN-URI  
‘ fctDoor. anyVeh. aCst. aCl trn . lTrn ’ )  as  wel l  as  consist- l im i ted  (e. g .  TCN-URI  ‘ fctDoor. anyVeh . cst01 . anyClTrn . lTrn ’ ) .  I f 
we  assume  that  NAT i s  used  and  that  the  fctI d=50  for the  fctDoor,  the  fol l owing  two I P  MC addresses  need  to  be  
j oi ned :  239. 1 93. 0. 50  and  239. 1 94. 1 . 50.  

5.4.5.4 Wel l  known  TCN-URI  

Some TCN-URI  mappings  to  I P  addresses  are  predefined  and  do  not requ i re  an  expl ici t  
resolving  of the  URI  via  TCN-DNS.  Those  TCN-URI  are  l i sted  i n  Table  22.  

Table  22  – Wel l -known  TCN-URI  

TCN-URI  (host part)  Scope IP  address  Description  

grpAl l . aVeh . aCst. aClTrn . lTrn   D  239. 1 93. 0. 0  Broadcast to  a l l  end  devices  
re lated  to  ETB0.  

g rpAl l . aVeh . lCst. lClTrn . lTrn   D  239. 1 94. 0. 0  Broadcast to  a l l  end  devices  
re lated  to  ETB0  wi th i n  the  l ocal  
consist  

g rpAl l . aVeh . lCst. lClTrn . lTrn   D  239. 255. 0. 0  Al ternati ve  broadcast  to  a l l  end  
devices  wi th i n  the  l ocal  consist  i f 
a l l  ED  are  connected  to  the  same  
CN  (on ly one  CN  connected  to  the  
ETB)  

NOTE   th i s  address  i s  defi ned   i n  
I EC 61 375-3-4  

lDev. lVeh . lCst. lClTrn . lTrn  S ,D  1 27. 0. 0. 1  Own  device  ( l ocal  l oop-back)  

g rpECSP.anyVeh . aCst. aClTrn . lTrn  D  239. 1 93. 0. 1  Broadcast to  a l l  ECSP  

 

EXAMPLE  

The  fol l owing  example  g i ves  some  h i n ts  for the  implementation  of g rpAl l . aVeh . lCst. lClTrn . lTrn  i n  a  consist  wi th  
mu l ti pl e  CN .  

Every ED  i n  a  consist  subscribes  to  239. 1 94. 0. 0.  

ETBNs  use  ETB  i nauguration  resu l t  to  add  a  ru l e  to  thei r MC rou ti ng  table  for address  239. 1 94.X. 0  where  X 

represents  thei r own  consist  (X =  trnCstNo  +  (etbI d  ×  64)) .  Al l  other addresses  from  range  239. 1 94.X. 0  are  not  
rou ted  to  ECN.  

ETBNs  trans late  MC address  239. 1 94.X. 0  to  239. 1 94. 0 . 0  when  rou ti ng  i t  from  ETB  to  ECN.  

I n  case  of mu l ti p l e  CNs  i n  one  consist:  packet wi th  desti nation  address  239. 1 94. 0. 0  has  to  be  hand led  by ETBNs  i n  
th i s  cons ist  as  wel l  i n  order to  del i ver i t  to  a l l  CNs.  One  sol u ti on  i s  to  rou te  i t  from  source  CN  to  ETB  and  translate  
the  desti nation  address  to  239. 1 94.X. 0.  Another sol u ti on  i s  that  the  ETBN  i n  the  source  CN  tunnels  the  packet to  
other ETBNs  i n  the  consist  us i ng  I P  un icast,  and  the  desti nation  ETBNs  then  retransm i t  the  packet  as  mu l ti cast  i n to  
thei r CN .  The  fi rst  approach  i s  easier to  implement bu t  the  packet i s  sent  to  a l l  ETBNs  i n  the  tra in .  Tunnel i ng  
approach  requ i res  more  support  from  ETBNs,  on  the  other hand  the  packet never l eaves  consist  boundary.   

5.4.5.5 IP  routing  in  networks  with  multiple  ETBs 

Basic ru les  for dynam ic I P  routing  management are  defined  in  I EC  61 375-2-5.  

The  fol lowing  add i tional  ru le  shal l  be  observed :  
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For transm itting  IP  packets  to  a  destination  ED,  wh ich  is  related  to  another ETB  than  the  ETB  
the  source  ED  is  related  to,  the  IP  packet shal l  be  transferred  over the  ETB  the  destination  ED  
is  related  to.  

NOTE  1  For a  defi n i ti on  of ‘ED  re lated  to  ETB’  see  4 . 2 . 2 . 6 . 2 .  

NOTE  2  The  reason  for th i s  ru l e  i s  that  a  send ing  ED  cannot  expect that  an  I P  packet  can  be  rou ted  between  the  
ETBs  wi th i n  the  desti nation  cons ist.  I t  therefore  needs  to  be  rou ted  wi th i n  the  sender’ s  consist  to  the  ETB  the  
desti nation  ED  i s  related  to.  

EXAMPLE  Th is  example  uses  the  tra in  arch i tecture  shown  i n  F i gure  21 .  I f the  source  ED  i n  consist  ‘B ’  wan ts  to  
send  to  the  ED  wi th  fctDevNo =  1 0020  i n  consist  ‘E ’ ,  i t  has  to  rou te  the  packet  fi rst  to  i ts  l ocal  mu l timed ia  ECN  and  
then  via  the  ETB1  to  consist  ‘E ’ .  

5.4.6  Support of other URI  schemas 

Besides  the  defined  TCN-URI  schema,  wh ich  i s  main ly targeting  the  functional  addressing  
inside  trains,  a lso  other URI  schemas  l ike  the  commonly used  un i form  resource  locators  (URL)  
wi th  the  syntax2  

 s cheme: //domain: port/path? . . . . . ”  

may be  used .  The  ‘domain ’  corresponds  to  the  TCN-URI  host part and  may be  resolved  by the  
TCN-DNS service.  Th is  way,  other URI  schemas  than  TCN-URI  can  be  supported ,  wh ich  m ight 
be  requested  for speci fic OMTS appl ications.  

EXAMPLES  

HTTP  request:   h ttp: //devECSP. anyVeh. lCst. lTrn : 80  

Mai l  service:    mai l to: bob@devECSP. anyVeh . lCst. lTrn  

5.5 TCN-DNS Server 

5.5. 1  General  

TCN-URIs  host part are  resolved  to  I P  addresses  wi th  the  aid  of the  TCN-DNS as  defined  in  
5. 4. 2.  The  in teraction  between  DNS cl ients  (the  “resolver”)  and  the  local  DNS server i s  
speci fied  i n  RFC 1 034  and  RFC 1 035.  

A more  efficien t i n terface  to  the  local  DNS server especial ly su i ted  to  resolve  mu l tiple  TCN-
URIs  is  described  in  Annex E.  

5.5.2  Arch itecture 

Each  consist shal l  provide  at l east one  consist DNS name server wh ich  i s  au thori tative  for th is  
consist domain .  

NOTE  The  consist  domain  may be  subd ivi ded  i n to  several  zones  where  each  zone  has  i ts  own  DNS  name  server.  
A special  case  i s  a  consist  wi th  separated  operational  and  mu l timed ia  network,  i n  wh ich  case  two ded icated  DNS  
name servers ,  one  for the  operational  network and  one  for the  mu l timed ia  network,  can  be  provided .  

5.5.3  Functional  address  resolution  

The consist DNS server shal l  be  able  to  resolve  TCN-URI  host parts  as  defined  in   5. 4. 4  to  the  
correspond ing  I P  address  as  defined  in  I EC  61 375-2-5.  

EXAMPLES  

_____________ 

2  A URL i s  techn ical l y a  type  of un i form  resource  i den ti fi er (URI )  as  defi ned  i n  RFC3986.  
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Given  a  train  wi th  two  tra in  backbones,  ETB0  (operational  network ‘OP’ )  and  ETB1  (mu l timed ia  network ‘MM’ ),  
composed  of th ree  consists ,  as  shown  i n  F i gure  21 .  TCN  reference  d i rections  are  equal  for ETB0  and  ETB1 .  Due  to  
the  posi ti on  of the  l ead ing  cab  the  operational  cons ist  numbers  are  opposi te  to  the  TCN  cons ist  numbers  of ETB0.  
The  cons ist  wi th  UU ID=’E ’  has  two ECN  connected  to  ETB0  and  one  ECN  connected  to  ETB1 .  The  other consists  
have  on ly one  ECN  for each  ETB.  Furthermore,  i t  i s  assumed  that  there  are  two DNS  name  servers ,  one  for the  
operational  network and  one  for the  mu l timed ia  network,  and  that  end  devices  connected  to  e i ther of the  two  
networks  use  the  re lated  DNS  name server for address  resolu tion .  There  exi sts  a  TTDB  for each  ETB  wi th  partl y 
shared  i n formation  fol lwing  the  ru les  defi ned  i n  5. 3. 4.  

The  task wi l l  be  for a  source  ED  l ocated  i n  consist  wi th  UU ID  =  ‘B ’and  connected  to  the  operational  network to  
resolve  the  TCN-URI s  of the  two shown  desti nation  end  devices:  

  ED  doorCTRL@fdDoor. veh02. cst02. anyClTrn . lTrn  i n  consist  wi th  UU ID  =  ‘M ’  

  ED  publ i cAnnounce@fdPubAddr. anyVeh . l eadCst.  anyClTrn . lTrn  i n  consist  wi th  UU ID  =  ‘E ’  ( l ead ing  
veh icle)  

and  i n  add i ti on ,  to  resolve  the  g roup  addresses  of the  door con trol l er g roup  (on ly shown  for consist  ‘E ’  i n  F i gure  21 ),  
as  a  train  wide  g roup   and  as  a  cons ist-l im i ted  group:  

  g roup  doorCTRL@fctDoor. anyVeh . aCst. aClTrn . lTrn  i n  the  train  

  g roup  doorCTRL@fctDoor. anyVeh. cst01 . anyClTrn . lTrn  i n  consist  ‘E ’  

 

Figure 21  – TCN-URI  resolving  in  a  train  

EXAMPLE  1  

For resolving  the  TCN-URI  ‘ doorCTRL@fdDoor. veh02. cst02. anyClTrn . lTrn ”  the  ETB0  DNS  server has  to  execu te  the  
steps  as  l i s ted  i n  Table  23.  

Table  23  – TCN-URI  resolving  – Example 1  

Step  Action  Resu l t (example)  

1  I solate  the  TCN-URI  host  part  and  stri p  off parts  not  needed  =  “fdDoor. veh02. cst02”  

2  Lookup  ‘cstUU ID’  of l abel  ‘ cstNo’  =  2  i n  the  train  d i rectory of 
the  l ocal  TTDB  

=  ”M”  

3  Search  for ‘ cstUU ID’  i n  the  ConsistI n foList  Located  CONSIST_INFO record  for 
cons ist  ”M”  

4  Search  for [ ‘ fctName’  =  “fdDoor”]  i n  con junction  wi th  [cstVehNo 
=  02 ]  i n  the  function  i n fo  array of the  l ocated  CONSIST_INFO 
record  and  retri eve  the  val ue  of parameters  ‘ fctI d ’ ,  ‘ etbNo’  and  
‘ cnNo’ .  

fctI d  =  1 71 1  

etbNo  =  0  

cnNo =  1  

5  The  val ue  of ‘ subnet i d ’  can  be  deri ved  from  the  train  network 
d i rectory associated  to  the  ETB0  

subnet i d  =  2  

6  Compute  the  I P  address  from  the  parameter val ues  ‘etbNo’ ,  I P  =  1 0. 1 28. 1 34. 1 75  

IEC 

>>> > > >

consist (UUID=’E’) consist (UUID=’M’) consist (UUID=’B’)

4 3 2 1

3 2 1

leading  

cab

D-ED

trnCstNo(OP) = 3

trnCstNo(MM) = 3

opCstNo =  1

ETB0

ETB1

fdDoor.veh02

(fctDevNo = 1 71 1 )

fdPubAddr.veh07 

(fctDevNo = 1 2020)

12341 2 31234567

trnCstNo(OP) =  2

trnCstNo(MM) = 2

opCstNo = 2

trnCstNo(OP) = 1

trnCstNo(MM) =  1

opCstNo =  3

D-ED

S-ED

D-ED:  destination  ED

S-ED:  source ED

D-ED D-ED

fdDoor.veh07

(fctDevNo =  1 71 2)

fdDoor.veh04

(fctDevNo = 1 71 1 )

fctDoor.anyVeh

(grpNo =  50)
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Step  Action  Resu l t (example)  

‘ subnet  i d ’  and  ‘ fctI d ’  i n  accordance  to  I EC 61 375-2-5  

 

EXAMPLE  2  

For resolving  the  TCN-URI  ‘publ i cAnnounce@fdPubAddr. anyVeh. l eadCst. lTrn ”   the  ETB0  DNS  server has  to  
execu te  the  s teps  as  l i s ted  i n  Table  24:  

Table  24 – TCN-URI  resolving  – Example 2  

Step  Action  Resu l t (example)  

1  I solate  the  TCN-URI  host  part  and  stri p  off parts  not  needed  =  “fdPubAddr. anyVeh . l eadCst”  

2  Lookup  the  l ead ing  veh icle  i n  the  operational  trai n  d i rectory 
and  retri eve  the  val ues  of parameters  ‘opVehNo’  and  
‘ownOpCstNo’ .  

opVehNo =  1  

ownOpCstNo =  1  

3  Lookup  ‘cstUU ID’  of ‘ opCstNo’  =  1  i n  the  operational  trai n  
d i rectory 

=  ”E”  

4  Determ ine  the  cons ist  orien tation  wi th  respect to  the  
operational  trai n  orien tation  by read ing  parameter ‘opCstOrient’  
i n  the  operati onal  trai n  d i rectory 

=  i nverse  

5  Search  for ‘ cstUU ID’  i n  the  ConsistI n foList  Located  CONSIST_INFO record  for 
cons ist  ”E”  

6  Determ ine  the  number of veh icles  wi th i n  that  consist  
(parameter ‘ vehCnt’ )  and  compute  the  ‘ cstVehNo’  of the  
l ead ing  veh icle.  

Number of veh icles  =  7 .  As  the  
cons ist  i s  i nverse  to  the  operational  
tra i n  d i rection ,  the  val ue  of 
‘ cstVehNo’  of the  l ead ing  veh icle  
wi th  opVehNo=1  i s  cstVehNo =  7  

7  Search  for [ ‘ fctdevName’  =  “fdPubAddr”  AND  ‘cstVehNo =  7 ]  i n  
the  function  i n fo  array of the  l ocated  CONSIST_INFO record  
and  retri eve  the  val ue  of parameters  ‘ fctI d ’ ,  ‘ etbNo’  and  ‘ cnNo’ .  

NOTE  The  function  fdPubAddr i s  associated  to  the  
mu l timed ia  network.  To  make  i t  vi s ible  i n  the  ETB0  TTDB  th i s  
function  i s  l i s ted  both  i n  the  CONSIST_INFO record  of the  
ETB0  TTDB  and  i n  the  CONSIST_INFO record  of the  ETB1  
TTDB,  see  5. 3. 4. 4.  

fctI d  =  1 2020  

etbNo  =  1  

cnNo  =  1  

8  The  val ue  of ‘ subnet i d ’  can  be  deri ved  from  the  tra in  network 
d i rectory associated  to  the  ETB1  

subnet i d  =  3  

9  Compute  the  I P  address  from  the  parameter val ues  ‘etbNo’ ,  
‘ subnet  i d ’  and  ‘ fctI d ’  i n  accordance  to  I EC 61 375-2-5  

I P  =  1 0. 1 60. 238. 244  

 

EXAMPLE  3  

The  fol l owing  example  shows  how a  TCN-URI  can  be  resolved  to  a  tra in  wide  mu l ti cast  g roup  address.  Here  i t  i s  
assumed  that  the  I P  MC group  ‘ fctDoor’  has  been  defi ned  as  a  tra in  wide  group  wi th  a  g roup  I d  =  270.  For resol ving  
the  TCN-URI  ‘ doorCTRL@fctDoor. anyVeh . aCst. aClTrn . lTrn ”  the  ETB0  DNS  server has  to  execu te  the  steps  as  
l i s ted  i n  Table  25.  

Note  that  train  wide  mu l ti cast  g roup  addresses  must be  un ique  tra in  wide.  

Table  25 – TCN-URI  resolving  – Example 3  

Step  Action  Resu l t (example)  

1  I solate  the  TCN-URI  host  part  and  stri p  off parts  not  needed  =  “fctDoor”  

2  Search  for the  fi rst  match  of [ ‘ fctName’  =   “ fctDoor”]  i n  the  
consist  i n fo  l i s t  by i terati ng  through  the  CONSIST_INFO 
records  and  retri eve  the  val ue  of parameters  ‘ fctI d ’ .  

 

fctI d  =  50  

 

3  Compute  the  I P  address  from  the  parameter val ue  ‘ fctI d ’  i n  
accordance  to  the  scheme defi ned  above  

I P  =  239. 1 93. 0. 50  
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EXAMPLE  4  

The  fol l owing  example  shows  how a  TCN-URI  can  be  resolved  to  a  consist- l im i ted  mu l ti cast  g roup  address.  Here  i t  
i s  assumed  that  the  two door control l ers  i n  consist  E  form  a  mu l ti cast  g roup  wi th  g roup  I d  =  5 .  For resolving  the  
TCN-URI  ‘ doorCTRL@fctDoor. anyVeh . cst01 . anyClTrn . lTrn”  the  ETB0  DNS  server has  to  execute  the  s teps  as  l i s ted  
i n  Table  26:  

Table  26  – TCN-URI  resolving  – Example 4  

Step  Action  Resu l t (example)  

1  I solate  the  TCN-URI  host  part  and  stri p  off parts  not  needed  =  “fctDoor. anyVeh . cst01 ”  

2  Lookup  ‘cstUU ID’  of l abel  ‘ cstNo’  =  1  i n  the  tra in  d i rectory of 
the  l ocal  TTDB  

=  ”E”  

3  Search  for ‘ cstUU ID’  i n  the  ConsistI n foList  Located  CONSIST_INFO record  for 
cons ist  ”E”  

4  Search  for [ ‘ fctName’   “ fctDoor” ]  i n  the  function  i n fo  array of the  
l ocated  CONSIST_INFO record  and  retri eve  the  val ue  of 
parameter ‘ fctI d ’ .  

fctI d  =  50  

 

5  Compute  the  I P  address  from  the  parameter val ues  ‘ trnCstNo’  
and  ‘ fctI d ’  i n  accordance  to  the  scheme defi ned  above  

I P  =  239. 1 94. 1 . 50  

 

5.5.4 Protocol  

The consist DNS name server shal l  implement the  DNS protocols  as  speci fied  i n  RFC 1 034  
and  RFC 1 035.   

The  consist DNS name server shal l  accept recursive  cl ient queries  as  shown  in  the  example  of 
F igure  22.  

TCN-URIs  addressing  destinations  wi th in  the  local  or remote  consists  shal l  be  resolved  wi th in  a  
time of 1 , 0  s .  

NOTE  The  time  i s  measured  from  the  query reception  un ti l  send ing  the  answer to  the  cl i en t  i s  completed .  

 

Figure 22  – DNS protocol  (case a  wi thout,  case  b  wi th  TTDB interrogation)  

Client

A
DNS Server ECSP

DNS query (recursive)

DNS answer

DNS query (recursive)

TTDB query

TTDB answer

DNS answer

case a)

case b)

IEC 
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5.5.5 Mu ltiple  ETBs 

The  mapping  of TCN-URI  to  I P  addresses  i s  ETB speci fic for i n ter-consist communication  as  i t  
depends  on  the  train  network d i rectory of the  speci fic ETB.  Therefore,  a  TCN -DNS server shal l  
be  provided  for each  ETB.  

A function  shal l  use  the  TCN-DNS server for TCN-URI  address  resolu tion ,  wh ich  i s  related  to  
the  ETB  the  functions  wants  to  commun icate.  

NOTE  Address ing  a  function  i n  a  d i fferent  consi st  may resu l t  i n  d i fferent  I P  addresses  depend ing  on  the  ETB  
wh ich  i s  used  for commun ication .  

Take care  that the  return  path  of a  in ter-consist communication  wi l l  use  the  same ETB i f for 
returned  telegrams  the  I P  address  of the  orig inal  sender i s  used  as  destination  address.  

5.6  Data exchange 

5.6.1  General  

This  subclause  defines  the  data  exchange between  functions  and  devices  over ETB.  
Dependant on  the  i nvolved  functions,  d i fferent communication  protocols  m ight be  appl ied .  I n  
th is  standard ,  on ly communication  protocols  are  defined  wh ich  are  used  by the  services  
speci fied  herein .  

5.6.2  Operational  network communication  

Al l  services  of the  operational  network shal l  use  the  TRDP protocol  as  speci fied  i n  Annex A 
(wi th  supplementary in formation  in  Annex C  and  Annex D)  for the  transfer of process  data  and  
message data  between  operational  network functions.  

For the  transfer of stream ing  data  (aud io/video),  appropriate  stream ing  data  protocols  may be  
used ,  as  for instance  ( l ist not exhaustive):  

RTSP Real  Time Stream ing  Protocol  RFC 2326  

RTCP Real  Time Control  Protocol  RFC 3605 

RTP Real  Time Transport Protocol  RFC 3550  

SRTP Secure  Real  Time  Transport Protocol  RFC 3261  

SIP  Session  I n i tiation  Protocol  RFC 371 1  

TLS  Transport Layer Securi ty Protocol  RFC 5246  

For non-operational  services  l i ke  fi le  transfer or service  access,  appropriate  data  protocols  
may be  used ,  as  for instance  ( l ist not exhaustive):  

FTP Fi le  Transfer Protocol  RFC 956  

SFTP SSH  (Secure)  F i le  Transfer Protocol  RFC d iverse  

SNMP Simple  Network Management Protocol  RFC d iverse  

SSH  Secure  Shel l  RFC d iverse  

SCP Secure  Copy Protocol  -  
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5.6.3  OMTS network communication  

I n  principle,  the  same protocols  as  used  wi th in  the  operational  network can  also  be  used  for the  
OMTS network.  Due  to  the  special  nature  of the  OMTS network as  a  platform  for mu l timed ia  
and  telematics  services,  add i tional  protocols  may be  used ,  as  for instance  ( l ist not exhaustive):  

HTTP Hypertext Transfer Protocol  RFC 261 6  

SOAP Simple  Object Access  Protocol  World  Wide  
Web 
Consortium  
(W3C)  

5.6.4 Qual i ty of Service (QoS)  

I EC 61 375-1  defines  a  set of data  classes,  wh ich  shal l  be  supported  by ETB,  and  I EC 61 375-2-
5  defines  a  m in imum  of 4  priori ties  for the  data  transfer over ETB.  The  assignment of priori ties  
to  data  classes  shal l  be  made,  i f not otherwise  defined ,  i n  accordance to  Table  27.  

Table  27  – Data class  priori ties  

Data  Class  Priori ty Remarks  

Process  Data  3   

Message  Data  0  . .  1   

S tream  Data  1  . .  2  The  choice  of priori ti es  may depend  on  the  type  of the  
stream ,  e. g .  an  aud io  stream  m igh t  requ i re  a  h i gher priori ty 
than  a  vi deo  s tream  

Best  Effort  Data  0   

Supervi sory Data  3  Th i s  data  cl ass  i s  on l y defi ned  i n  I EC 61 375-2-5  

3  =  h i ghest priori ty,  0  =  l owest  priori ty 

 

5.7  Service  d iscovery 

Each  consist shal l  announce the  functions  i t  supports  wi th in  i ts  CSTINFO telegram .  Al l  
supported  functions  can  then  be  retrieved  from  the  TTDB.  

5.8  Train  Info  Service 

The train I n fo  service  defines  a  consist i n ternal  service  wh ich  al lows  to  retrieve  data  from  the  
TTDB.  I t  i s  not wi th in  the  scope of th is  standard  to  define  consist i n ternal  services,  bu t a  usefu l  
set of function  prim i tives  is  g iven  in  Annex E  for i n formation .   

6 Services  of the  communication  profi le  – ETB Control  Service 

6.1  General  

This  subclause  speci fies  the  service  functions  wh ich  are  basical ly needed  for enabl ing  user 
data  transfer over ETB.  These  functions  are:  

•  Function  Lead ing  

•  Function  Sleep Mode 

•  Function  Confi rmation/Correction  

I n  case  of mu l tiple  ETBs,  e. g .  one  operational  network and  one  mu l timed ia  network,  those  
functions  shal l  on ly be  activated  on  the  operational  network.  
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NOTE  Th is  restri cti on  avoids  con trad icti ng  comma.  

6.2  Communication  model  

ETB control  functions  fol low the  cl ient-server model  as  depicted  in  F igure  23.  The  ETB  control  
service  cl ien t (ECSC)  is  requesting  some function  prim i tive  from  the  ETB  control  service  
provider (ECSP),  and  the  ECSP is  respond ing  the  function  execution  resu l t.   

 

Figure 23  – ETB  control  service model   

Only one  ECSP shal l  be  active  at one  time wi th in  a  consist.   

I t  i s  recommended  to  implement mu l tiple  ECSP,  e. g .  combined  wi th  an l  ETBN ,  wi th in  a  consist 
and  to  select one  of the  ECSP wi th in  the  consist to  become the  active  ECSP.   

Th is  part of the  standard  makes  no  assumption  about the  cl ien t of th is  service.  For the  
speci fication  of the  service,  an  abstract cl ient (ECSC)  i s  modeled  wh ich  is  invoking  the  service  
functions  and  also  retrieving  the  function  resu l ts.   

I n  general  i t  i s  recommended  to  have  on ly one  device  wi th in  each  consist ded icated  as  ETB  
control  service  cl ient in  order to  avoid  confl icting  server operations,  for example  one  device  
requesting  a  certain  correction  of the  train  composi tion  and  another device  requesting  another 
correction .  

6.3  ECSP Supervision  

The ECSP shal l  supervise  the  avai labi l i ty of the  ECSC.   

A fai lu re  of the  ECSC shal l  be  detected  latest after a  time of TECSC_fai l  =   5 , 0  s .  I f a  fai lu re  i s  
detected ,  the  ECSP shal l  react as  defined  for the  ind ividual  ETB control  service  functions.  

NOTE  Annex E  defi nes  an  i n terface  between  ECSC and  ECSP  for the  services  speci fi ed  herein .  

6.4 ECSP Interconnection  

6.4. 1  General  

Al l  ETB  control  functions  requ ire  data  exchange between  a l l  the  ECSPs  wi th in  a  train .  These  
are  a l l  the  ECSPs  wh ich  are  related  to  a  consist l i sted  in  the  train  d i rectory wi th  a  val id  
cstTopoCnt.  

For data  exchange between  the  ECSPs,  each  ECSP sends  cycl ical ly a  ETBCTRL telegram  to  
al l  ECSPs wi th in  the  train  as  shown  in  F igure  24.  The  data  exchange can  be  ‘ regu lar’  for non-
safety relevant appl ication  or ‘safe’  for safety related  appl ications.  

I n  case  of mu l tiple  ETBs,  e. g .  one  operational  network and  one  mu l timed ia  network,  ETBCTRL 
telegrams  shal l  on ly be  exchanged  on  the  operational  network (ETB0).  

IEC 

ECSC ECSP

R

request

R

reply
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Figure 24 – ETBCTRL telegram  exchange  

6.4.2  ETBCTRL telegram  exchange selection  

An  ECSP shal l  support ei ther the  regu lar ETBCTRL telegram  transm ission  or the  safe  
ETBCTRL telegram  transm ission  using  SDTv2  as  defined  in  Annex B.  

An  ECSP implementing  the  safe  ETBCTRL telegram  transm ission  may also  process  received  
regu lar ETBCTRL telegrams.  

6.4.3  ETBCTRL telegram  transmission  

TRDP PD  telegram  parameters:  

Message  type:  ‘Pd ’  

ComId :  1  

SMI :  1  (on ly needed  i f SDTv2  is  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  is  used)  

DestinationURI  (host part):  g rpECSP.anyVeh.aCst.aClTrn . lTrn  

Dataset:  ETBCTRL_TELEGRAM  

Cycle  time:  (0 , 5  ±  0 , 1 )  s   

T imeout:  3 , 0  s  

6.4.4 Structure of the  ETBCTRL telegram   

The structure  of the  ETBCTRL telegram  is  shown  in  F igure  25.  

IEC 

> > > > > > > >

consist consist consist consist

ECSP

ECSC ECSC ECSC ECSC

ETBCTRL telegramETB ETB

R

R
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R

R

R

R

R

ECSP ECSP ECSP
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Figure  25 – ETBCTRL telegram  

CONFIRMED_VEHICLE_: : = RECORD 
  {  

  trnVehNo UINT8   --  vehicle sequence  number within the  train 

          with vehicle  01  being the  first vehicle 

         in  ETB reference  direction 1  as  defined in 

         IEC 61375-2-5  

   value  range:  0 . . 63  

          a  value  of 0  indicates  that this  vehicle  

          has  been inserted by correction 

  isLead  ANTIVALENT8  --  vehicle is  leading,  informal  

         may be  used for plausibility checks  

  leadDir  UINT8   --  vehicle leading direction,  informal  

         0  = not  relevant 

   1  =  leading direction 1  

         2  = leading direction 2  

         may be  used for plausibility checks  

  vehOrient UINT8   --  vehicle orientation,  informal  

         0  = not known ( corrected vehicle)  

         1  = same  as  operational  train direction 

         2  =  inverse  to  operational  train 

          direction 

         may be  used for plausibility checks  

  }  

 

I n formal  parameters  in  the  telegram  may be  used  for a  comparison  between  the  own  veh icle  
l i st  and  the  i nd icated  veh icle  l i st as  a  plausibi l i ty check in  add i tion  to  the  opTopoCnt value  
check.   
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ETBCTRL_VDP: : = RECORD 
  {  

  reserved01   UINT32  --  reserved,  shall  be  set to  0  

  reserved02   UINT16  --  reserved,  shall  be  set to  0  

  userDataVersion VERSION --  version of the  vital  ETBCTRL telegram 

          mainVersion = 1  

          subVersion = 0  

  safeSequCount UINT32  --  safe  sequence counter,  as  defined in B. 9   

  safetyCode   UINT32  --  checksum,  as  defined in B. 9  

  }  

 

ETBCTRL_TELEGRAM: : = RECORD 
  {  
  version   VERSION  --  data structure version 

             parameter ‘ mainVersion’   

   shall  be  set  to  1 .  

  reserved01   UINT16   --  reserved ( =0)  

  trnCstNo  UINT8   --  own train consist number 

           value  range:  1 . . 63  

  reserved02   UINT8   --  rsv:  reserved ( =0)  

  ownOpCstNo  UINT8   --  own operational  number 

          value  range:  1 . . 63  

          0  = unknown ( e. g.  after inauguration)  

  reserved03   UINT8   --  rsv:  reserved ( =0)  

  cstTopoCnt  UINT32   --  consist topography counter 

  trnTopoCnt  UINT32   --  train directory topography counter 

  opTrnTopoCnt  UINT32   --  operational  Train directory topography 

--  counter 

  wasLead   ANTIVALENT8  --  wL:  consist was  leading control  flag 

          ‘ 01’ B = FALSE 

          ‘ 10 ’ B = TRUE  

  reqLead   ANTIVALENT8  --  rL:  leading request control  flag 

          ‘ 01’ B = FALSE 

          ‘ 10’ B = TRUE 

  reqLeadDir  UINT8   --  rLD:  ( request)  leading direction 

           0  = not relevant 

          1  = consist direction 1  

          2  = consist direction 2  

  accLead   ANTIVALENT8  --  aL:  accept remote leading request 

           control  flag 

          ‘ 01’ B = FALSE,  not accepted 

          ‘ 10’ B = TRUE,  accepted 

  isLead   ANTIVALENT8  --  iL:  consist contains  leading vehicle 

          control  flag 

          ‘ 01’ B = FALSE  

          ‘ 10 ’ B = TRUE  

  clearConfComp ANTIVALENT8  --  clC:  clear confirmed composition 

          control  flag 

          ‘ 01’ B = 0 : FALSE  

          ‘ 10’ B = 1 : TRUE  

  corrRequest  ANTIVALENT8  --  rqC:  request confirmation control  flag 

          ‘ 01 ’ B = 0 : FALSE  

          ‘ 10’ B = 1 : TRUE  

  corrInfoSet  ANTIVALENT8  --  set:  correction info set  control  flag 

          ‘ 01 ’ B = 0 : FALSE  

          ‘ 10’ B = 1 : TRUE  

  compStored  ANTIVALENT8  --  stC:  corrected composition stored 
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          control  flag 

          ‘ 01 ’ B = 0 : FALSE  

          ‘ 10’ B = 1 : TRUE 

  sleepRequest  ANTIVALENT8  --  rSl:  request sleep mode  control  flag 

          ‘ 01 ’ B = FALSE 

          ‘ 10’ B = TRUE 

  leadVehOfCst  UINT8   --  position of leading vehicle  in consist 

          value  range 0. . 32   

          0  = not defined 

           ( 1  = first vehicle in consist in 

          Direction 1 ,  2  =  second vehicle,  etc. )  

  reserved04   UINT8   --  rsv:  reserved ( =0)  

  reserved05   UINT16   --  rsv:  reserved ( =0)  

  reserved06   UINT8   --  rsv:  reserved ( =0)  

  confVehCnt  UINT8   --  number of confirmed vehicles  in train 

          value  range:  0 . . 63,   

   0  = no  correction requested 

  confVehList  ARRAY [ confVehCnt]  OF CONFIRMED_VEHICLE   

 –-  dynamic ordered list 

          of confirmed vehicles  in train,  

          starting with the  vehicle at   

          train extremity 1  ( see  4 . 2 . 4. 2 )  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

           SafeTopoCount = 0  

           completely set to  0  = SDTv2  not used 

  }  

NOTE  The  parameter ‘ reqLeadDi r’  i s  on l y mean ingfu l  i f one  of the  parameters  ‘ reqLead ’ ,  ‘wasLead ’  or ‘ i sLead ’  i s  
set  to  TRUE.  Th i s  parameter i s  relevant for operational  tra i n  d i rection  determ ination .  

6.4.5 Operational  train  d i rectory computation  process  

6.4.5.1  Overview  

The ETB  control  service  functions  “ lead ing”  and  “confi rmation/correction”  determ ine  the  
content of the  operational  train  d i rectory.  The  computation  of the  operational  train  d i rectory is  a  
function  on  each  ECSP connected  to  ETB0,  wh ich  i s  responsible  to  create  and  to  main tain  the  
operational  train  d i rectory as  defined  in  5. 3. 3.   

The  principal  operation  of the  operational  train  d i rectory computation  i s  shown  in  F igure  26.  
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Figure 26  – Operational  train  d i rectory computation  block d iagram  

I npu t to  the  operational  train  d i rectory computation  i s  the  col lection  of ETBCTRL telegrams  
received  from  al l  the  ECSPs.  Th is  i ncludes  the  own  ( local )  ECSP as  wel l  as  the  remote  ECSPs  
(=  a l l  the  others  except the  own  ECSP).  

Those  ETBCTRL telegrams  m ight for i nstance  be  stored  to  an  ETBCTRL traffic store  for 
further processing .  The  operational  train  d i rectory computation  checks  the  content of the  
ETBCTRL traffic store  for changes  wi th  respect to  l ead ing  veh icle  in formation ,  correction  
in formation  and  trnTopoCnt.  

I f a  change  is  detected ,  a  new operational  train  d i rectory shal l  be  computed  in  accordance  to  
the  ru les  g iven  later in  th is  subclause  and  the  confi rmation  status  of the  TTDB  shal l  be  updated  
( i f needed).  I n  add i tion ,  actual ized  input to  the  ETBCTRL telegram  sent by the  local  ECSP shal l  
be  provided .   

6.4.5.2  State  d iagram  

The operational  train  d i rectory computation  process  is  defined  by the  state  d iagram  shown  in  
F igure  27  and  further described  in  Table  28  to  Table  30.  
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Figure 27  – ETBCTRL processing  state  d iagram  

Table  28  – ETBCTRL processing  – triggers  

Trigger Description  

startOpTrnDi rProcess  Start  processing  of the  operational  trai n  d i rectory,  tri ggered  by the  
train  d i rectory computation  state  mach ine,  see  . 5. 3. 2 .  

s topOpTrnDi rProcess  Stop  process ing  of the  operational  tra i n  d i rectory,  tri ggered  by the  tra in  
d i rectory computati on  state  mach ine,  see  . 5. 3. 2 .  

etbCtrlReceived  ETBCTRL te legram  received  

etbCtrlTimeOut ETBCTRL te legram  timeout  

 

Table  29  – ETBCTRL processing  – guards  

Guard  Description  

[trnTopoCntVal i d  ==  TRUE]  ETBCTRL te legrams  have  been  received  from  al l  acti ve  ECSP  l i s ted  i n  
the  l ocal  tra i n  d i rectory wi th  cstTopoCnt ! =  0  and  a l l  received  val i d  
ETBCTRL te legrams  ( i ncl ud ing  own  ETBCTRL telegram)  have  a  val ue  
of trnTopoCnt i den ti cal  to  the  trnTopoCnt val ue  stored  i n  the  l ocal  trai n  
d i rectory.  

 

Table  30  – ETBCTRL processing  – actions  

Action  Description  

opTrnDi rReset  The  operational  tra i n  d i rectory shal l  be  reset as  defi ned  i n  6 . 7 . 3  
( tri gger even t ‘ opTrnDi rReset’ )  

enableEtbCtrlRx Prepare  to  receive  ETBCTRL te legrams  from  a l l  consist  ECSPs  l i sted  
i n  the  tra in  d i rectory wi th  a  val i d  cstTopoCnt  and  establ i sh  i nd ivi dual  
timeout  supervis ion  for each  of those  consist  ECSPs.  

Set  receive  timeout  to  a  val ue  of (3, 0  ±  0 , 1 )  s .  
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Action  Description  

The  timers  shal l  be  acti vated  after the  reception  of the  fi rst  re lated  
ETBCTRL te legram .  

s tartEtbCtrlTx Start  to  cycl i cal l y send  ETBCTRL te legrams  

Cycle  time:  (0 , 5  ±  0 , 1 )  s  

Once  ETBCTRL te legram  transm ission  i s  s tarted  i t  can  run  forever,  
mean ing  that  i t  needs  not  to  be  s topped  i f tri gger 
‘ stopOpTrnDi rProcess ’  acti vates.  

processEtbCtrl  Received  ETBCTRL te legrams  shal l  be  processed  as  fol l ows:  

1 )  ETBCTRL tel egrams  ori g i nati ng  from  an  ECSP wh ich  i s  not  l i s ted  
i n  the  tra in  d i rectory (unknown  cstTopoCnt val ue)  or l i s ted  wi th  
cstTopoCnt =  0  shal l  be  d i scarded .  

2)  ETBCTRL te legrams  wi th  a  parameter ‘ trnTopoCnt’  va l ue  d ífferen t 
to  the  val ue  of parameter ‘ trnTopoCnt’  s tored  i n  the  l ocal  trai n  
d i rectory shal l  be  d i scarded .  

3)  Control  fl ags  and  other re levant  parameters  from  non-d i scarded  
ETBCTRL telegrams  shal l  be  memorized ,  e. g .  s tored  i n  the  traffi c  
store  

checkCompleteness  trnTopoCntVal i d  shal l  be  set  to  TRUE  i f (non-d i scarded)  ETBCTRL 
te legrams  have  been  received : from  al l  ECSPs  l i sted  i n  the  train  
d i rectory wi th  cstTopoCnt ! =  0  except  from  those  ECSPs  wh ich  are  
marked  as  being  timed  ou t.  

processOpTrnDi r Start  operational  d i rectory computation  process:  

•  The  l ead ing  veh icle  functi on  state  mach ine  as  defi ned  i n  6 . 5.  

•  The  confi rmation/correction  function  state  mach ine  as  defi ned  i n  
6 . 6  

•  Supporti ng  operations  as  defi ned  i n  6 . 7  

Th i s  computation  process  can  be  execu ted  event  d ri ven  (as  i nd icated  
i n  the  state  d iagram)  or cycl i c.  

hand leTimeout Mark the  re lated  source  cons ist  as  being  t imed  ou t.  

Set  the  ( l ocal l y stored )  con trol  fl ags  of the  re lated  source  ECSP to  
deferred  val ues  (e. g .  i n  traffi c  store).  

Deferred  val ues  are  defi ned :  

•  i n  6 . 5  for the  l ead ing  function  

•  i n  6 . 6  for the  confi rmation /correction  function  

•  i n  6 . 8  for the  s l eep  mode  function  

compChange  Trigger a  ‘ compChange’  event:  

•  i n  6 . 5  for the  l ead ing  function  

•  i n  6 . 6  for the  confi rmation /correction  function  

 

6.5 Function  “Leading”   

6.5. 1  General  

This  function  al lows  to  elect one  of the  veh icles  wi th in  the  train  to  become the  lead ing  veh icle.  
The  lead ing  veh icle  i s  typical ly the  veh icle  wi th  the  activated  drivers  desk.  The  function  shal l  
ensure,  that at any time maximal ly one  veh icle  receives  the  property “ lead ing” .  I n  some special  
cases,  as  for i nstance  after coupl ing  of two  trains,  two  veh icles  may have  th is  property,  wh ich  
leads  to  a  l ead ing  confl ict.  Such  a  l ead ing  confl ict needs  to  be  detected  and  ind icated  to  the  
user.  I t  i s  the  users  responsibi l i ty to  resolve  the  lead ing  confl ict,  e. g .  by deactivating  one  of the  
active  d river’s  cabs.  

6.5.2  Function  primitives  

The function  prim i tives  defined  in  th is  section  (Table  31  to  Table  33)  and  shown  in  F igure  28  
shal l  be  supported .  
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Figure 28  – Leading  sequence d iagram   

Table  31  – Leading  function  primitives  – F_lead ingStatusRequest 

Function  primi tive:  F_lead ingStatusRequest 

Description :  Read  the  l ead ing  status  of the  own  consist  

Request parameter:  -  

Response  parameter:  i sLead ing  =  yes/no  

wasLead ing  =  yes/no  

l ead ingDi r =  D i r1 /Di r2  

pend ingLead ingRequest  =  yes/no  

l ead ingConfl i ct  =  yes/no  

l ead ingVeh icle  =  n th  veh icle  of l ead ing  consist  

Table  32  – Leading  function  primi tives  – F_leadingSetRequest 

Function  primi tive:  F_lead ingSetRequest 

Description :  Request to  become l ead ing  veh icl e.  Parameter l ead ingDi r i nd icates  the  main  
viewing  d i rection  of the  d ri ver’ s  cab.  

NOTE   I n  veh icles  wi th  two  d ri ver’ s  cabs  i t  a l so  defi nes  at  wh ich  veh icle  end  the  
l ead ing  d ri ver’ s  cab  i s  l ocated   

Request parameter:  l ead ingDi r =  D i r1 /Di r2  

Response  parameter:  -  

Table  33  – Leading  function  primitives  – F_leadingResetRequest 

Function  primi tive:  F_lead ingResetRequest 

Description :  Remove  request or remove  property “ l ead ing ”   

Request parameter:  -  

Response  parameter:  -  
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6.5.3  ECSP to  ECSP protocol  

6.5.3. 1  General  

Th is  defines  the  protocol  for service  related  data  exchange between  the  ECSP peers.  

The  lead ing  function  uses  four parameters  (control  flags)  of the  ETBCTRL telegram  for control  
as  l i sted  i n  Table  34.  

Table  34 – Leading  function  control  flags  

control  fl ag  short 

form  

description  deferred  value  

reqLead  rL  cl i en t  request  or abandon  l ead ing  property FALSE  

accLead  aL  accept a  remote  l ead ing  request  Don ’ t’ care  

i sLead  i L  consist  i s  l ead ing  FALSE  

wasLead  wL  consist  was  l ead ing  previous ly unmod i fi ed  

NOTE  Under certain  
cond i ti ons  th i s  val ue  can  
change  to  ‘FALSE’ ,  see  
note  below 

opTrnTopoCnt -  Computed  operational  trai n  topography coun ter val ue  Don ’ t’ care  

 

Key 

Unmod i fi ed  =  previously stored  val ue  to  be  kept  

Don ’ t  care  =  th i s  val ue  shal l  not  be  used  i n  computation  (to  be  i gnored)  

NOTE  I n  case  the  l ead ing  consists  stops  send ing  ECSP  telegrams  the  l ead ing  property gets  l ost  and  a  new 
operational  trai n  d i rectory i s  computed  wi thout  a  l ead ing  cons ist.  However,  because  the  ‘wasLead ’  con trol  fl ag  
remains  unmod i fi ed  no  change  of the  operational  tra i n  d i rection  wi l l  occur.  I f thereafter a  new l ead ing  veh icle  i s  
e l ected ,  th i s  con trol  fl ag  i s  set  to  ‘FALSE’ ,  see  6 . 5. 3 . 2 .  

The state  of the  lead ing  veh icle  function  i s  determ ined  by the  set of flags  received  from  the  
other consists  (remote  lead ing  control  flags,  sent by the  consists  l i sted  in  the  train  d i rectory 
wi th  an  cstTopoCnt  ! =  0)  and  the  own  set of flags  (own  lead ing  control  flags)  as  i t  i s  shown  in  
F igure  29.  
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Figure 29  – Leading  veh icle  function  state  machine block d iagram  

Al l  these  flags  are  cycl ical ly exchanged  wi th  the  ETBCTRL telegram ,  bu t i t  has  to  be  
considered  that,  due  to  the  asynchronous  exchange of the  ETBCTRL telegrams,  the  complete  
set of control  flags  m ight not be  consistent at one  time instance,  lead ing  to  transient effects.  

Local ly,  the  lead ing  veh icle  function  state  mach ine  i s  triggered  by the  ECSP control  appl ication ,  
wh ich  forwards  requests  for l ead ing  to  the  state  mach ine.  The  state  mach ine,  i n  return ,  
forwards  in formation  about the  actual  status  to  the  control  appl ication .  One  special  i n formation  
is  the  ind ication  of a  lead ing  confl ict wh ich  may occur i f more  than  one  consist request l ead ing  
at the  same time or i f,  e. g .  after coupl ing ,  two  lead ing  veh icles  exist.   

6.5.3.2  State  Diagram  

The state  d iagram  shown  in  F igure  30   defines  the  behavior of an  ECSP wi th  respect to  the  
lead ing  function .  The  related  triggers,  guards  and  actions  are  defined  in  Table  35  to  Table  37.  

IEC 
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leading
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function

state 

machine iL

wL

aL
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Lead

own leading 

control  flags

remote leading  

control  flags

from remote ECSP

(ETBCTRL packet)

to remote ECSP

(ETBCTRL packet)

control

application
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Legend:

iL:    isLead

wL:  wasLead

aL:   accLead

rL:    requLead
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Figure 30  – State  d iagram  of lead ing  function  

NOTE  1  For  transi ti ons  wh ich  are  tri ggered  by ETBCTRL te legram  reception  on ly the  guards  are  shown  to  
improve  read ibi l i ty.  

all  states

WaitForLeadReq

WaitForAccept WaitForLead

WaitForLed

IsLed

initial

/isLead = FALSE

/wasLead = FALSE

/accLead = FALSE

/reqLead  = FALSE

/leadConfl  =  FALSE

clientreqLead == FALSE

/reqLead  = FALSE

/isLead  = FALSE

clientReqLead == TRUE

/reqLead  = TRUE

/setLeadDir

[remIsLead  == FALSE]

/computeOpTrnDir

[remReqLead == TRUE 

AND  reqLead  == FALSE]

/accLead = TRUE

[reqLead  == FALSE]

[remReqLead == FALSE 

OR reqLead == TRUE]

/accLead = FALSE

[wasLead == FALSE AND  

remReqLead == TRUE]

/accLead = TRUE

/leadConfl  =  FALSE

[remAccLead == TRUE]

/isLead = TRUE

/wasLead = TRUE

[remIsLead == TRUE]

/wasLead = FALSE

/accLead =  FALSE

/handleDeferred

/computeOpTrnDir

compChange

/isLead  = FALSE

/accLead = FALSE

/computeOpTrnDir

IsLeading

[(remAccLead == FALSE) AND 

(al lOpTrnTopoCnt == EQUAL)]

[else]

[remIsLead == TRUE]

/computeOpTrnDir

[allOpTrnTopoCnt == EQUAL]

[reqLead  == TRUE]

[isLead  == FALSE 

OR remIsLead == TRUE]

/computeOpTrnDir

[isLead  == FALSE]

/computeOpTrnDir

[remReqLead == FALSE 

AND wasLead == TRUE]

/leadConfl  =  FALSE

[remReqLead == TRUE 

AND wasLead == TRUE]

/leadConfl  =  TRUE

[isLead  == TRUE]

/handleDeferred

/computeOpTrnDir[else]

IEC 
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NOTE  2  The  guard  " rem I sLead  ==  TRUE"  i n  s tate  I sLead ing  shou ld  never happen ,  because  i f another train  wi th  
property l ead ing  i s  coupled ,  then  the  tri gger compChange  wi l l  fi re,  because  of the  i nauguration .  Bu t  i t  i s  safer to  
hand le  th i s  guard  even  though .  

NOTE  3  A re-i nserted  ECSP i n  a  composi ti on  wi th  a  l ead ing  veh icle  wi l l  d i rectl y transi t  th rough  state  Wai tForLead  
(guard  remReqLead)  to  state  I sLed  (guard  rem I sLead).  

NOTE  4  I f a  l ate  i nserted  ECSP  cannot  i n tegrate  i n  a  composi ti on ,  th i s  wi l l  l ead  to  a  composi ti on  change  (tri gger 
compChange).   

Table  35  – Leading  function  – triggers  

Trigger Description  

I n i ti a l  Power-up  or re-boot  of ECSP 

cl i en tReqLead  Local  ECSC requests  l eadersh ip  (=  TRUE)  (service  prim i ti ve  
F_lead ingSetrequest)  or requests  to  abandon  l eadersh ip  (=  FALSE)  
(service  prim i ti ve  F_lead ingResetRequest)   

compChange  Train  composi ti on  has  changed .  Th i s  event  i s  tri ggered  by the  
ETBCTRL processing  s tate  mach ine,  see  6 . 4 . 5.  

Table  36  – Leading  function  – guards  

Guards  Description  

reqLead  Control  fl ag  i n  ETBCTRL i nd icati ng ,  i f set,   that  own  consist  request  
l ead ing  property 

NOTE  Th is  con trol  fl ag  i s  set  by tri gger cl i en tReqLead .  

wasLead  Control  fl ag  i n  ETBCTRL i nd icati ng ,  i f set,  that  the  own  cons ist  
previous ly owned  l ead ing  property   

i sLead  Control  fl ag  i n  ETBCTRL i nd icati ng ,  i f set,   that  the  own  cons ist  i s  
l ead ing  

remReqLead  At  l east  one  remote  consist  requests  l ead ing ,  mean ing  that  i n  at  l east  
one  received  ETBCTRL te legram  except  the  own  ETBCTRL telegram  
the  control  fl ag  reqLead  ( ‘ rL’ )  i s  set.   

NOTE  I f more  than  one  cons ist  requests  l ead ing  th i s  m igh t  end  i n  a  
l ead ing  confl i ct  

remAccLead  Al l  remote  consists  accept own  l ead ing  request.  Log ical  AND  over 
control  fl ags  accLead  of a l l  ECSPs  except the  own  ECSP  and  except 

ECSPs  marked  as  being  t imed  ou t  (see  6 . 4 . 5. 2)   

rem I sLead  One  remote  cons ist  i s  l ead i ng ; .  Control  fl ag  ‘isLead’  of one  ECSP 

except  the  own  ECSP i s  set  to  TRUE  

a l lOpTrnTopoCnt Comparing  the  parameter ‘opTrnTopoCnt’  i n  a l l  (non-d i scarded  and  not  
timed  ou t)  ETBCTRL telegrams.  

EQUAL =  i den ti cal  va l ue  i n  a l l  te l egrams  

Table  37  – Leading  function  – actions  

Action  Description  

computeOpTrnDi r Compute  the  operational  tra i n  d i rectory taking  i n to  account the  
correction  i n formation  obtained  wi th  the  ETBCTRL telegram  and  
update  ETBCTRL telegram  parameter ‘ opTrnTopoCnt’ . . ,  see  6 . 7 . 3  for 
detai l s  

setLeadDi r Set  ETBCTRL te legram  parameter ‘ reqLeadDi r’  to  the  l ead ing  d i rection  
requested  by the  l ocal  ECSC.  

l eadConfl  Local  fl ag  wh ich ,  i f set,  i nd icates  to  the  appl i cation  that  a  l ead ing  
confl i ct  has  been  detected .  

hand leDeferred  I n  case  there  are  ECSPs  marked  as  being  t imed  ou t,  reset  (=  set  to  
FALSE)   the  deferred  val ue  of con trol  fl ag  ‘wasLead ’  of the  
correspond ing  ECSP.  

NOTE  Th is  means  that  the  deferred  val ue  of control  fl ag  ‘wasLead ’  
changes  from  ‘unmod i fi ed ’  to  ‘FALSE’ .  
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The parameter ‘wasLead ’  i s  used  to  prevent a  change  of the  operational  d i rection  after a  
composi tion  change when  th is  consist had  the  leadersh ip  before  the  composi tion  change.  

6.5.3.3  Preconditions  

Before  i ssu ing  an  F_lead ingSetRequest or F_lead ingResetRequest to  the  ECSP,  an  ECSC 
shou ld  i nh ibi t  ETB  train  i nauguration .  

ETB  train  inauguration  i nh ibi t can  be  cancel led  once  the  lead ing  request transaction  is  fin ished .  

6.5.3.4 Leading  confl ict 

A lead ing  confl ict may occur i f two  trains  are  coupled  both  having  a  lead ing  consist.   

A l ead ing  confl ict shal l  be  i nd icated  to  the  ECSC latest 1 , 0  s  after detection .  

NOTE  1  A l ead ing  confl i ct  i s  i nd icated  wi th  the  F_lead ingStatusRequest  function  prim i ti ve.  

NOTE  2  Th i s  part  of I EC 61 375  does  not  speci fy how a  l ead ing  confl i ct  can  be  resolved  because  th i s  depends  
h i gh ly on  the  appl i cation  model .  One  poss ibi l i ty i s  to  i nd icate  th i s  to  the  d ri ver so  that  the  d ri ver can  deacti vate  one  
of the  l ead ing  consists .  

NOTE  3  I n  case  of a  l ead ing  confl i ct  operation  may be  restri cted  un ti l  the  l ead ing  confl i ct  i s  resolved .  

6.5.3.5  ECSC fai lure  

I n  case  of a  ECSC fai lure  ((see  6. 3)  the  ECSP shal l  set telegram  parameter ‘ reqLead ’  to  value  
FALSE.  

6.6  Function  Confirmation/Correction  

6.6.1  General  

This  function  al lows  confi rm ing  the  train  composi tion  as  i t  has  been  d iscovered  during  train  
inauguration  (see  IEC  61 375-2-5)  or to  correct the  d iscovered  train  composi tion  by 
add ing/inserting  ‘gaps’ .  A gap  i s  one  or a  sequence of veh icles  wh ich  are  physical ly present,  
bu t wh ich  have  not been  d iscovered  during  train  i nauguration  (e. g .  i f the  veh icles  are  
powerless).  A confi rmation  or correction  i s  train-wide  val id ,  mean ing  that th is  i n formation  wi l l  
fi rst be  coord inated  wi th  al l  the  other ECSPs before  becom ing  val id .  Th is  also  impl ies  that a l l  
other ECSPs  wi l l  add  those  confi rmation  and  correction  in formation  to  thei r l ocal  TTDB.  A 
confi rmed  or corrected  train  composi tion  wi l l  receive  a  un ique  s ignature  (opTrnTopoCnt)  wh ich  
may be  used  in  safety related  functions  to  ensure  that a l l  train  wide  communication  i s  based  on  
the  same view of the  train  composi tion .   

NOTE  A correction  of the  d i scovered  tra in  composi ti on  wi l l  on l y affect  the  TTDB  operational  tra i n  d i rectory.  The  
TTDB  train  d i rectory and  the  train  network d i rectory as  defi ned  i n  I EC 61 375-2-5  wi l l  not  be  affected .  

6.6.2  Function  primitives  

Function  prim i tives  are  provided  by the  ECSP and  may be  invoked  by the  local  ECSC for 
control l ing  confi rmation  and  correction .  

The  functions  defined  in  (Table  38  to  Table  40)  and  shown  in  F igure  31  shal l  be  supported .  
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Figure 31  – Confirmation  sequence d iagram  

Table  38  – Confirmation  function  primi tives  – F_confirmStatusRequest 

Function  primi tive:  F_confi rmStatusRequest 

Description :  Read  s tatus  of the  tra in  d i rectory.  

Request parameter:  -  

Response  parameter:  TTDB parameter values:  

•  trnDi rState  as  defi ned  i n  5 . 3 . 3 . 2 . 1 2  

•  opTrnDi rState  as  defi ned  i n  5. 3. 3. 2 . 1 2  

•  opTrnTopoCnt as  defi ned  i n  5. 3. 3. 2 . 1 2  

 

Table  39  – Confirmation  function  primitives  – F_confirmRequest 

Function  primi tive:  F_confi rmRequest 

Description :  Correct  and  confi rm  a  train  composi ti on .   

Correction  i n formation  shal l  be  en tered  i n  the  ETBCTRL te legram  (parameter 
ConfVehCnt and  ConfVehList) .  

I f on l y confi rmati on  i s  requested ,  no  confi rmed  veh icle  l i s t  shal l  be  fi l l ed  i n  
(ETBCTRL parameter ConfVehCnt =  0)  

Request parameter:  set  of confi rmation  and  correction  ru les  (see  6. 7. 2 . 2)   

Response  parameter:  -  

 

Table  40  – Confirmation  function  primitives  – F_unconfirmRequest 

Function  primi tive:  F_unconfi rmRequest 

Description :  Unconfi rm  a  tra in  composi ti on .  Th i s  i ncl udes  a l so  to  remove  any correction  
i n formation  from  the  ETBCTRL te legram .  

Request parameter:  -  

Response  parameter:  -  

 

IEC 

ECSC ECSP

confirmStatusRequest

confirmStatusReply

confirmRequest

confirmReply

UnconfirmRequest

UnconfirmReply
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6.6.3  ECSP to  ECSP protocol  

6.6.3. 1  General  

Th is  subclause  defines  the  protocol  for service  related  data  exchange between  the  ECSP 
peers.  

The  confi rmation/correction  function  uses  four parameters  ( ‘control  flags’ )  of the  ETBCTRL 
telegram  for control  as  l i sted  i n  Table  41 :  

Table  41  – Confirmation  function  control  flags  

control  fl ag  /  

parameter 

short 

form  

description  deferred  value  

corrRequest  rqC  Confi rmation/correction  requested  FALSE  

clearConfComp clC  Clear confi rmed  composi ti on   Don ’ t  care  

corrI n foSet  set  Correction  i n fo  set  FALSE  

compStored  s tC  Composi ti on  stored  Don ’ t  care  

opTrnTopoCnt -  Computed  operational  trai n  topography counter val ue  Don ’ t’ care  

Don ’ t  care  =  th i s  val ue  shal l  not  be  used  i n  computation .  

 

The state  of the  confi rmation/correction  function  is  determ ined  by the  set of flags  received  from  
the  other consists  (remote  confi rmation/correction  control  flags,  sent by the  consists  l i sted  i n  
the  train  d i rectory wi th  an  cstTopoCnt ! =  0)  and  the  own  set of flags  (own  
confi rmation/correction  control  flags)  as  i t  i s  shown  in  F igure  32.  

 

Figure 32  – Confirmation/correction  function  state  machine block d iagram  

Al l  these  flags  are  cycl ical ly exchanged  wi th  the  ETBCTRL telegram ,  bu t i t  has  to  be  
considered  that,  due  to  the  asynchronous  exchange  of the  ETBCTRL telegrams,  the  complete  
set of control  flags  m ight not be  consistent at one  time instance,  l ead ing  to  transient effects.  
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Local ly,  the  confi rmation/correction  function  state  mach ine  is  triggered  by the  ECSP control  
appl ication ,  wh ich  forwards  a  request for confi rmation ,  a  request to  abandon  confi rmation  
( ‘unconfi rm ’)  or a  request for correction  to  the  state  mach ine.  The  state  mach ine,  i n  return ,  
forwards  in formation  about the  actual  status  to  the  control  appl ication .   

6.6.3.2  Correction  sequence 

The in teraction  for correction  between  the  ECSP of the  d i fferent consists  in  the  train  i s  
depicted  in  F igure  33  as  an  example  of a  train  wi th  two consists  A and  B.  

I n i tial ly,  the  four control  flags  (stC, set, rqC,clC)  are  set to  log ical  (0000) 3.  

Confi rmation  wi th  or wi thout correction  i s  in i tiated  by an  ECSC (ECSC A in  the  example)  by 
i nvoking  the  F_confi rmRequest function  prim i tive.  ECSP A wi l l  then  add  the  
confi rmation/correction  in formation  to  the  ETBCTRL telegram ,  wh ich  in forms  al l  the  ECSPs 
( includ ing  ECSP A)  about the  requ ired  correction  or confi rmation  (control  flags  set to  (001 0)) .  

Correction  i n formation  comprises:  

•  The  number of confi rmed  veh icles  i n  the  train  (parameter ‘ confVehCnt’  i n  ETBCTRL 
telegram)  

•  An  ordered  l i st of confi rmed  veh icles  i n  the  train  (parameter ‘ConfVehList’  i n  ETBCTRL 
telegram)  

ECSP A wi l l  then  compute  a  confi rmed/corrected  operational  train  d i rectory and  wi l l  thereafter 
set the  control  flags  to  (01 1 0).  

ECSP B  wi l l  as  wel l  compute  a  confi rmed/corrected  operational  train  d i rectory and  wi l l  
thereafter set the  control  flags  to  (01 00).  

I f a l l  ECSPs  have  computed  a  confi rmed/corrected  operational  train  d i rectory,  the  ECSPs  
change to  state  ‘CompStored”,  wh ich  i s  reflected  in  the  control  flags  set to  ( 1 1 00).   

The  ECSC can  ask for the  confi rmation  status  by i nvoking  the  F_confi rmStatusRequest  
function  prim i tive.  

_____________ 

3 ’ 0 ’  s tands  for FALSE,  ’ 1 ’  s tands  for TRUE.  Here:  (0000)  stands  for (FALSE,FALSE,FALSE,FALSE).  
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Figure 33  – Correction/confirmation  protocol  sequence chart (example)  

6.6.3.3  Sequence for confirmation  of an  existing  composi tion  

The sequence  for confi rmation  of an  existing  composi tion  is  identical  to  the  correction  
sequence.  The  on ly d i fference is  that the  l i st  of confi rmed  veh icles  is  empty.  

6.6.3.4 Sequence for confirmed  composi tion  cancel lation  

A confi rmed  composi tion  can  be  cancel led  by invoking  the  F_unconfi rmRequest  function  
prim i tive,  wh ich  shal l  be  responded  by the  ECSP wi th  F_unconfi rmReply Upon  reception  of a  
cancel lation  request,  the  ECSP shal l  set the  ‘clC’  control  flag  for th ree  consecutive  process  
data  cycles,  see  F igure  34.  

A ECSP receiving  an  ETBCTRL telegram  wi th  the  ‘clC’  control  flag  set wi l l  acknowledge th is  by 
setting  i ts  control  flags  to  (0000).  
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Figure 34 – Unconfirm  protocol  sequence chart (example)  

6.6.4 State  d iagram  

The confi rmation/correction  function  is  defined  by the  state  d iagram  shown  in  F igure  35  wi th  
further explanations  g iven  in  Table  42  to  Table  44.  
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Figure 35  – Confirmation/correction  state  d iagram  

NOTE  For  transi ti ons  wh ich  are  tri ggered  by ETBCTRL telegram  reception  on ly the  guards  are  shown  to  improve  
read ibi l i ty.  

Table  42  – Confirmation/correction  state  d iagram  – Trigger 

Trigger Description  

I n i ti a l  Power-up  or re-boot  of ECSP  

cl i en tRequConfi rm  Confi rmation/correction  command  received  from  ECSC 

cl i en tRequUnConfi rm  Command  received  from  ECSC to  unconfi rm  (reset)  

compChange  Train  composi ti on  has  changed .  Th i s  event  i s  tri ggered  by the  
ETBCTRL processing  s tate  mach ine,  see  6 . 4 . 5.  

 

Table  43  – Confirmation/correction  state  d iagram  – Guard  

Guard  Description  

anyRqC ==  TRUE  Log ical  OR over the  ‘ rqC’  con trol  fl ags  i n  a l l  ETBCTRL te legrams  
equals  TRUE  

anyClC  ==  TRUE  Log ical  OR over the  ‘ clC’  control  fl ags  i n  a l l  ETBCTRL te legrams  
equals  TRUE  

a l lS tC  ==  FALSE  Log ical  AND  over the  ‘ stC’  control  fl ags  i n  a l l  ETBCTRL telegrams  
equals  FALSE  

[anyClC == TRUE]

/trnDirState = UNCONFIRMED 

/deleteCorrRules

/clearCorrInfo

/computeOpTrnDir

/stC = FALSE

/set =  FALSE

/rqC = FALSE

CompUnknown

initial

/trnDirState = UNCONFIRMED

/deleteCorrRules

/clearCorrInfo

/stC = FALSE

/set =  FALSE

/clC = FALSE

/rqC = FALSE

clientRequUnConfirm

/clC = TRUE

clientRequConf

/storeCorrRules

/setCorrInfo
[anyRqC == TRUE]

/computeOpTrnDir

/copyCorrInfo

/set =  TRUE

CompSet CompStored

CompReset

[al lStC == FALSE]

/setCorrInfo

/set =  FALSE

[al lOpTrnTopoCnt == EQUAL]

/stC = TRUE

/rqC = FALSE

/trnDirState = CONFIRMED

all  states

clientRequUnConfirm

/clC = TRUE

compChange OR

cl ientRequUnConfirm

/clC =  TRUE

compChange

/trnDirState = UNCONFIRMED

/clearCorrInfo

/computeOpTrnDir 

/stC = FALSE

[anyStC == TRUE]

/computeOpTrnDir

[allOpTrnTopoCnt == EQUAL]

/set =  TRUE

/stC = TRUE

/trnDirState = CONFIRMED

CompClear

[al lSet == FALSE]

/clC = FALSE

compChange

/computeOpTrnDir

[LengthOrShort]

/deleteCorrRules

[else]

[LengthOrShort]

/deleteCorrRules

[else]

compChange

/computeOpTrnDir

/setCorrInfo

[else]

IEC 
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Guard  Description  

al lSet  ==  FALSE  Log ical  AND  over the  ‘ set’  con trol  fl ags  i n  a l l  ETBCTRL telegrams  
equals  FALSE  for a  time  of at  l east  3  ETBCTRL cycles.  

NOTE  Th is  t ime  cond i ti on  shal l  ensure  that  a l so  re inserted  ECSPs  
properl y en ter state  CompUnknown.  

anyStC Log ical  OR over the  ‘ stC’  control  fl ags  i n  a l l  ETBCTRL te legrams  

a l lOpTrnTopoCnt Comparing  the  parameter ‘opTrnTopoCnt’  i n  a l l  ETBCTRL telegrams  

EQUAL =  i den ti cal  val ue  i n  a l l  te l egrams  

LenghtOrShort  The  d i scovered  end  veh icles  of the  new composi ti on  are  not  i den ti cal  
to  the  d i scovered  end  veh icles  of the  l ast  confi rmed   composi ti on  (=  
tra in  l engthen ing  or shorten ing)  

 

Table  44 – Confirmation/correction  state  d iagram  – Action  

Action  Description  

computeOpTrnDi r Compute  the  operational  tra i n  d i rectory taking  i n to  account the  
correction  i n formation  obtained  wi th  the  ETBCTRL te legram  and  
update  ETBCTRL telegram  parameter ‘ opTrnTopoCnt’ . . ,  see  6 . 7 . 3  for 
detai l s  

trnDi rState  Set the  TTDB  parameter ‘ trnDi rState’   to  defi ned  val ue.  

s toreCorrRu les  Store  the  correction  ru l es  obtained  from  user l ocal l y 

deleteCorrRu les  Delete  the  l ocal l y stored  correction  ru les  

setCorrI n fo  Check cons istency of the  l ocal l y stored  correction  ru les  wi th  the  
operational  tra i n  d i rectory and  add  correction  i n formation  to  the  
ETBCTRL te legram  as  defi ned  i n  6 . 7 . 2 .  

copyCorrI n fo  Th i s  action  i s  optional .  

Copy the  confi rmed  veh icle  l i s t  (ETBCTRL parameters  ‘ confVehList’  
and  ‘ confVehCnt’ )  from  the  ECSP d i stri bu ti ng  i t  to  the  own  ETBCTRL 
te legram  (on ly i f th i s  ECSP i s  not  a l ready d i s tri bu ti ng  the  confi rmed  
veh icle  l i s t) .  

ETBCTRL parameter ‘ rqC’  shal l  not  be  changed .  

NOTE  By copying  th i s ,  the  correction  i n formation  i s  not  l ost  when  the  
ECSP wh ich  ori g i nal l y d i stri bu ted  the  i n formations  i s  ou t  of order.  

cl earCorrI n fo  Remove  correction  i n formation  from  the  ETBCTRL telegram  (remove  
confi rmed  veh icle  l i s t)  and  set  ETBCTRL parameter ‘ confVehCnt’  to  0 .  

 

6.6.5 ECSC Fai lure  

I n  case  of a  ECSC fai lure  (see  6. 3)  no  special  action  i s  requested  for the  ECSP.  

6.7  Computation  of the  operational  train  d irectory 

6.7.1  General  

The computation  of the  operational  train  d i rectory is  supported  by two actions:  

•  The  action  “setCorrI n fo”  

•  The  action  “computeOpTrnDir”  

Those  two  actions  are  control led  by the  lead ing  function  (computeOpTrnDir on ly)  and  the  
confi rmation/correction  function .  

Copyright International  Electrotechnical  Commission  



 – 1 00  – I EC 61 375-2-3:201 5    I EC  201 5  

6.7.2  Action   setCorrInfo  

6.7.2.1  General  

The  purpose  of th is  action  is  to  transfer the  correction  ru les  g iven  by the  user to  a  l i st of 
confi rmed  veh icles  (confVehList)  as  i t  wi l l  be  appended  to  the  ETBCTRL telegram .  Th is  
process  is  shown  in  F igure  36.  

 

Figure  36  – Action  “setCorrInfo”  block d iagram  

For transfer,  i n formation  from  the  train  d i rectory (e. g .  TTDB parameter ‘veh I d ’ )  and  from  the  
operational  train  d i rectory (e. g .  TTDB parameter ‘ trnVehNo’)  i s  needed .  

Th is  transfer includes  a  consistency check,  wh ich  checks  whether the  ru les  can  be  correctly 
appl ied  to  the  g iven  train  d i rectory fol lowing  the  correction  pol icy defined  in  6. 7. 2.3.  

6.7.2.2  Confirmation/Correction  ru les  

Confi rmation/Correction  ru les  are  ru les  wh ich  describe  wh ich  confi rmation  or correction  actions  
shal l  be  performed  on  a  g iven  train  configuration  as  defined  by the  train  d i rectory.   

The  ru les  defined  in  Table  45  shal l  be  supported .  

Table  45  – Confirmation/Correction  ru les  

Rule  Description  

Confi rm  the  composi ti on  wi thou t correction  The  tra in  composi ti on  as  d i scovered  du ri ng  tra in  
i nauguration  and  represented  by the  tra in  d i rectory i s  
confi rmed  (no  correction  necessary)  

I nsert  N  veh icles  between  veh icle  wi th  Veh I d  X and  
veh icle  wi th  Veh I d  Y 

Correct the  d i scovered  tra in  composi ti on  by i nserti ng  a  
gap  wi th  N  veh icles  between  d i scovered  veh icles  X and  
Y.  

I nsert  N  veh icles  i n  fron t  of extrem i ty 1  of the  veh icle  
wi th  Veh I d  X  

Correct the  d i scovered  tra in  composi ti on  by i nserti ng  a  
gap  wi th  N  veh icles  i n  front  of the  veh icle.  

I nsert  N  veh icles  after extrem i ty 2  of the  veh icle  wi th  
Veh I d  X 

Correct the  d i scovered  tra in  composi ti on  by i nserti ng  a  
gap  wi th  N  veh icles  after the  veh icle.  

Confi rm  the  composi ti on  wi th  correction  The  tra in  composi ti on  i ncl ud ing  the  veh icle  gaps  shal l  
be  confi rmed .  

Unconfi rm  the  composi ti on  D i scard  a l l  correcti ons  made  and  unconfi rm  the  
composi ti on  

IEC 

correction  rules setCorrInfo

ETBCTRL l ist

of confirmed

vehicles

rqC

ETB control  

service cal l  

„confirmRequ“ 

train

directory

operational

train

directory

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 1 01  – 

NOTE  I t  i s  not  wi th i n  the  scope  of th i s  s tandard  to  defi ne  a  speci fi c  cod ing  of those  ru les.  A possib le  
implementation  i s  g i ven  i n  Annex E .  

6.7.2.3  Correction  Pol icy 

The correction  pol icy defines  the  cond i tions  under wh ich  a  correction  is  accepted  and  under 
wh ich  a  correction  is  kept fol lowing  a  train  i nauguration .  

a)  A correction ,  mean ing  the  i nsertion  of a  gap  wi th  N  veh icles  i n to  a  d iscovered  train  
composi tion ,  shal l  be  accepted  i f the  fol lowing  cond i tions  are  fu l fi l l ed :  

1 )  The  gap  is  not inserted  wi th in  the  boundaries  of a  consist (on ly i nsertion  between  
consists  i s  a l lowed).  

2)  The  total  number of 63  veh icles  is  not exceeded .  

I n  a l l  other cases  shal l  the  user correction  request be  refused .  

b)  I f after a  correction  a  new train  inauguration  occurs,  the  correction  shal l  on ly persist  and  
the  confi rmation  shal l  be  maintained  i f the  fol lowing  cond i tions  are  fu l fi l led :  

1 )  I f at the  posi tion  of a  gap  d iscovered  veh icles  (not present after l ast train  i nauguration)  
appear:  the  number N  of gap  veh icles  shal l  equal  the  number of newly d iscovered  
veh icles.  

2)  The  d iscovered  end  veh icles  of the  new composi tion  are  identical  to  the  d iscovered  end  
veh icles  of the  old  composi tion  (no  lengthen ing  or shorten ing) .  

I n  a l l  other cases  shal l  the  composi tion  become unconfi rmed .  

c)  I f after a  new train  i nauguration  previously existing  m idd le  veh icles  are  not anymore  
d iscovered ,  bu t the  d iscovered  end  veh icles  are  identical  to  the  d iscovered  end  veh icles  
before  (no  train  lengthen ing  or shorten ing),  a  gap  shal l  be  au tomatical ly i nserted  replacing  
the  m issing  m idd le  veh icles.  Th is  however shal l  on ly be  done  i f the  gap  i s  not inserted  
wi th in  the  boundaries  of a  consist (on ly i nsertion  between  consists  i s  a l lowed) .   

6.7.2.4 Function  execution  

The function  setCorrI nfo  shal l  behave as  fol lows:  

I f there  i s  on ly a  ru le  for composi tion  confi rmation  wi thout correction ,  and  there  was  no  
au tomatic gap  insertion  (see  6. 7. 2.3   i tem  3),  then  no  confi rmed  veh icle  l i st (confVehList)  shal l  
be  appended  to  the  ETBCTRL telegram  (ETBCTRL parameter ‘confVehCnt’  =  0)  and  the  
ETBCTRL parameter ‘ rqC’  shal l  be  set to  TRUE.  

I f there  i s  on ly a  ru le  for composi tion  confi rmation  wi thout correction ,  and  there  was  an  
au tomatic gap  insertion  ,  then  the  confi rmed  veh icle  l i st (confVehList)  shal l  be  appended  to  the  
ETBCTRL telegram  (ETBCTRL parameter ‘confVehCnt’  ! =  0)  and  the  ETBCTRL parameter 
‘ rqC’  shal l  be  set to  TRUE.  

I f there  are  nei ther correction  ru les  nor a  ru le  to  confi rm  the  composi tion  stored ,  then  no  
confi rmed  veh icle  l i st  (confVehList)  shal l  be  appended  to  the  ETBCTRL telegram  (ETBCTRL 
parameter ‘confVehCnt’  =  0)  and  ETBCTRL parameter ‘ rqC’  shal l  be  set to  FALSE.  

I f the  correction  ru les  are  inconsistent wi th  the  correction  pol icy,  then  no  confi rmed  veh icle  l i st  
(confVehList)  shal l  be  appended  to  the  ETBCTRL telegram  (ETBCTRL parameter ‘confVehCnt’  
=  0)  and  ETBCTRL parameter ‘ rqC’  shal l  be  set to  FALSE.  

I f there  are  correction  ru les  stored  AND the  correction  ru les  are  consistent wi th  the  correction  
pol icy,  then  the  confi rmed  veh icle  l i st (confVehList)  shal l  be  appended  to  the  ETBCTRL 
telegram  (ETBCTRL parameter ‘confVehCnt’  ! =  0)  and  the  ETBCTRL parameter ‘ rqC’  shal l  be  
set to  TRUE.  
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NOTE  1  The  consistency check presumes  that  after the  successfu l  execu tion  of a  confi rmation/correction ,  the  
confi rmed  tra in  composi ti on  equal s  the  real  trai n  composi ti on  and  that  a  change  of the  real  tra i n  composi ti on  i s  on l y 
possib le  by decoupl i ng  or coupl i ng  of consists  (e. g .  the  coupl i ng  of two  tra ins).  Th i s  means  that  i f a  trai n  
composi ti on  was  wrong ly confi rmed  or corrected  (e. g .  a  non-operable  veh icle  i n  the  tra in  has  been  forgotten  duri ng  
confi rmation/correction),  the  operational  trai n  d i rectory may a l so  show fa l se  resu l ts .  

NOTE  2  During  correction ,  trai n  composi ti on  gaps  are  announced  wh ich  i nd icate  l ocations  of unreachable  
veh icles .  At  that  time  i t  often  i s  on l y known  how many veh icles  are  i n  the  gap  (because  they are  vi s ible  to  the  d ri ver 
for example),  bu t  not  how those  veh icles  are  associated  to  consists .  For example,  a  gap  wi th  3  veh icles  m igh t  be  
fi l l ed  wi th  a  3-veh icle  cons ist,  a  1 -veh icle  and  a  2-veh icle  consist  or th ree  1 -veh icle  consist.   

NOTE  3  There  exi sts  a  re lated  action  ‘ copyCorrI n fo’  wh ich  copies  correction  i n formati on  obtained  from  another 
ETBCTRL tel egram  to  the  own  ETBCTRL telegram ,  see   6 . 6 . 4 .  I n  th i s  case  ETBCTRL parameter ‘ rqC’  i s  set  to  
FALSE,  bu t  ETBCTRL parameter ‘ confVehCnt’  i s  set  to  a  va l ue  ! =  0 .  The  combination  of these  two parameters  
i nd icates  the  nature  of the  confi rmation/correction  as  can  be  seen  from  the  fol l owing  tru th  table:  

 

rqC  confVehCnt descripti on  

FALSE  =  0  Composi ti on  unconfi rmed  

FALSE  ! =  0  Correction  i n fo  copied  

TRUE  =  0  Confi rmation  requested  

TRUE  ! =  0  Correction  requested  

 

EXAMPLES  

Some typical  examples  of consistency check resu l ts  are  shown  i n  F i gure  37.   

These  examples  base  on  a  corrected  tra in  composi ti on  as  shown  i n  the  beg inn i ng  of F i gure  37.  Each  veh icle  i s  a l so  
a  consist.  The  l i s t  of confi rmed  veh icles  (confVehLi st)  wh ich  i s  appended  to  the  ETBCTRL telegram  wi l l  l ook l i ke  
th i s :  

confVehCnt =  9  

trnVehNo i sLead  l eadDi r vehOrien t  

0  1  0  0  

1  1  0  2  

0  1  0  0  

2  1  0  1  

0  1  0  0  

0  1  0  0  

3  1  0  1  

4  2  1  1  

0  1  0  0  

 

Case  1  exactl y fi ts  to  the  confi rmed  composi ti on ,  i n  cases  2  and  4  the  number of new veh icles  fi ts  to  the  number of 
veh i cle  gaps  at  that  l ocation ,  so  th i s  i s  consistent.  I n  case  th ree,  i t  i s  not  cl ear to  wh ich  l ocati on  the  new veh icl e  
shal l  be  mapped  to,  i t  can  be  E  or F ,  so  th i s  i s  considered  i ncons isten t.  

Case  5a  depicts  a  case  where  a  previousl y present veh icle  d i sappeared  after i nauguration  (creati ng  a  gap  of th ree  
veh i cles  at  that  l ocation :  two  corrected  veh icle  gaps  pl us  one  m iss ing  veh icle)  and ,  after a  next tra in  i nauguration ,  
two  new veh icles  wi th  unknown  veh I d  are  reported  at  these  l ocations  (case  5b).  As  the  gap  i s  not  fu l l y fi l l ed  th i s  i s  
considered  i ncons isten t  
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Cases  6  and  8  show a  gap  fi l l i ng  at  the  tra in ’ s  end ,  wh ich  i s  i nconsisten t.  I t  cannot  be  determ ined  whether the  
veh i cle  representi ng  the  gap  became acti ve  or a  new veh icle  has  been  appended ,  i n  that  case  i ncreas ing   the  
number of veh icles  to  a  tota l  of 1 0 .  

Case  7  shows  a  real  trai n  l eng then ing ,  bu t  a l so  here  i t  cannot  be  determ ined  whether one  of the  new veh icles  fi l l s  
the  veh i cle  gap  and  on ly one  veh icle  has  been  appended ,  or the  veh icle  gap  i s  s ti l l  present and  two veh icles  have  
been  appended .   

 

Figure 37  – Train  composition  consistency check examples  

6.7.3  Action  computeOpTrnDir 

6.7.3. 1  General  

The  action  computeOpTrnDir has  the  task to  generate  the  operational  train  d i rectory by read ing  
and  in terpreting  in formation  from  four inpu t data  sources  (see  F igure  38):  

IEC 

B D G H

Train  Reference Direction

B D G H

Train  Reference Direction

Discovered train  composition after train  inauguration:

A B C D E F G H J

Train  Reference Direction

Corrected and confirmed composition:

C

B D E G H

Train  Reference Direction

B D E F G H

Train  Reference Direction

B D G H J

Train  Reference Direction

B D G H J

Train  Reference Direction

B D G H J

Train  Reference Direction

K

A

Case 1  (consistent)

vehicle contained  in  train  

directory (discovered  vehicle)

vehicle in  gap

B D

Train  Reference Direction

B D E F

Train  Reference Direction

Case 2 (consistent)

Case 3 (inconsistent)

Case 4 (consistent)

Case 5a (consistent)

Case 5b (inconsistent)

Case 6 (inconsistent)

Case 7 (inconsistent)

Case 8 (inconsistent)

A . .  K vehicle position

H

H

L

L

vehicle orientation

leading vehicle
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•  correction  in formation ,  taken  from  the  ETBCTRL telegram  and  provided  by the  
confi rmation/correction  function  ,  especial ly the  action  ‘setCorrI nfo’  

•  the  in formation  on  a  lead ing  veh icle  wi th in  the  train ,  taken  from  the  ETBCTRL telegram  
and  provided  by the  lead ing  veh icle  function  (see  6. 5)  

•  the  actual  sequence of consists  i n  the  train ,  taken  from  the  train  d i rectory 

•  the  number and  sequence of veh icles  wi th in  a  consist,  taken  from  the  consist i n fo  l i st  

  

Figure 38  – Computation  of the  operational  train  d irectory 

6.7.3.2  Operational  train  d irectory computation  state  d iagram  

The state  d iagram  shown  in  F igure  39  and  further explained  in  Table  46  to  Table  48  defines  the  
computation  of the  operational  train  d i rectory.  

IEC 

computeOpTrainDir
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train

directory

train

directory
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ETBCTRL flags
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Figure 39  – computeOpTrnDir state  chart 

Table  46  – Operation  Train  Directory computation  state  d iagram  – Trigger 

Trigger Description  

i n i ti a l  Power-up  or reboot  of ECSP  

computeOpTrnDi r A new computation  of the  operational  trai n  d i rectory has  been  
requested  

opTrnDi rReset  A reset of the  operational  trai n  d i rectory has  been  requested  

opTrnDi rError An  error has  occurred  preventi ng  the  computation  of a  val i d  
operational  tra i n  d i rectory 

 

Table  47  – Operation  Train  Directory computation  state  d iagram  – Guards  

Guard  Description  

al lOpTrnTopoCnt ==  EQUAL ETBCTRL te legrams  have  been  received  from  al l  acti ve  ECSP  l i sted  i n  
the  l ocal  tra i n  d i rectory wi th  cstTopoCnt ! =  0  and  a l l  received  val i d  
ETBCTRL te legrams  ( i ncl ud ing  own  ETBCTRL telegram)  have  an  
i den ti cal  va l ue  of parameter ‘opTrnTopoCnt’   

 

Table  48  – Operation  Train  Directory computation  state  d iagram  – Action  

Action  Description  

determ ineOpTrnDi rection  The  operational  tra i n  d i rection  shal l  be  determ ined  as  speci fi ed  i n   
4 . 2 . 4. 3.  

computeVehCstList  An  ordered  l i s t  of consi sts  (TTDB  parameter ‘opCstList’ )  and  veh icles  
(TTDB  parameter ‘opVehList’ )  shal l  be  generated  us ing  i n formation  

IEC 

INVALID

VALID

initial

/resetOpTrnDir

/opTrnDirState =  INVALID

computeOpTrnDir

/determineOpTrainDirection

/computeVehCstList

/computeOpTrnTopoCnt

SHARED

[al lOpTrnTopoCnt == EQUAL]

/opTrnDirState =  SHARED

opTrnDirReset OR 

opTrnDirError

/opTrnDirState = INVALID

/resetOpTrnDir

computeOpTrnDir

/determineOpTrainDirection

/computeVehCstList

/computeOpTrnTopoCnt

/opTrnDirState =VALID

opTrnDirReset OR 

opTrnDirError

/opTrnDirState =  INVALID

/resetOpTrnDir

computeOpTrnDir

/determineOpTrainDirection

/computeVehCstList

/computeOpTrnTopoCnt

[al lOpTrnTopoCnt !=  EQUAL]

/opTrnDirState =  VALID
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Action  Description  

from  the  tra in  d i rectory and  the  consist  i n fo  l i s t.  I f parameter 
‘ confVehCnt’  val ue  ! =  0  then  veh icle  gaps  and  m iss ing  veh icles,  
provided  wi th  correction  i n formation  i n  the  ETBCTRL te legram ,  shal l  
be  considered  as  defi ned  i n  6 . 7. 2 .  

As  a  ru l e,  a  veh icle  gap  shal l  be  coun ted  as  a  cons ist  contain i ng  one  
veh icle.  

computeOpTrnTopoCnt The  operational  tra i n  topography coun ter val ue  shal l  be  calcu lated  as  
defi ned  i n  5. 3. 3. 2 . 1 3.  

resetOpTrnDi r The  operational  tra i n  d i rectory and  the  operational  trai n  d i rectory 
status  shal l  be  i nval i dated  by setti ng  the  fol l owing  TTDB  parameter 
val ues:  

opTrnTopoCnt =  0  

opTrnOrien t  =  unknown  

opTrnDi rState  Set TTDB  parameter ‘ opTrnDi rState’  to  defi ned  val ue  

 

NOTE  I n  s tate  ‘SHARED’  a l l  ECSPs  are  synchron ized  us ing  the  same  OpTrnTopoCnt val ue.  EDs  can  profi t  
because  EDs  can  send  TRDP telegrams  train  wide  wi thout  ri sking  that  the  te legram  wi l l  be  d i scarded  by the  
receiver due  to  a  m ismatch  i n  the  opTrnTopoCnt val ue.  

EXAMPLE  

Wi th  the  corrected  train  composi ti on  obtained  from  F igure  37  the  operational  trai n  d i rectory veh icle  l i s t  wi l l  l ook as  
shown  i n  Table  49.  

Table  49  – Example of operational  train  d irectory 

veh Id  opVehNo i sLead  l eadDi r trnVehNo VehOrient ownOpCstNo 

-  1  1  0  0  0  1  

‘H ’  2  2  1  4  2  2  

‘G ’  3  1  0  3  2  3  

-  4  1  0  0  0  4  

-  5  1  0  0  0  5  

‘D ’  6  1  0  2  2  6  

-  7  1  0  0  0  7  

‘B ’  8  1  0  1  1  8  

-  9  1  0  0  0  9  

 

6.8  Function  Sleep Mode (Option)  

6.8. 1  General  

This  function  al lows  to  set a  complete  train  to  a  l ow power mode (=  s leep  mode)  and  to  return  
to  regu lar operation  on  demand .  S leep  mode  wi l l  be  en tered  i f there  i s  a  request from  al l  
consists,  and  wi l l  be  left  i f there  are  demands  from  at l east one  consist.  

6.8.2  Sleep Mode Use Case (informal )  

The fol lowing  use  case  for the  function  s leep  mode i s  taken  from  the  concepts  defined  in  U IC  
Leaflet 556.  

The  ETBNs in  an  ind ividual  veh icle  shou ld  be  able  to  take  up  the  cond i tions  l i sted  i n  Table  50.  
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Table  50  – ETBN  operating  conditions  

No Operating  

condi tion  

Description  

0  OFF  An  ETBN  i s  not  able  to  work when  the  vol tage  of the  DC 
system  of the  veh icl e  concerned  fal l s  below 70  %  of the  
nom inal  vol tage.  

1  SLEEP MODE  The  ETBN  i s  i n  a  l ow power mode,  bu t  can  receive  s i gnal s  on  
the  train  backbone  cable,  e . g .  E thernet  frames.  

2  I NAUGURATION  The  ETBN  determ ines  the  train  d i rectory 

3  REGULAR 
OPERATION  

I n formation  exchange  over ETB  

 

The  fol lowing  requ irements  determ ine  the  transi tions  of the  operating  and  in ternal  cond i tions  of 
the  ETBN:  

•  W i th  battery charge  avai lable,  the  ETBN  goes  in to  the  i nauguration  and  regu lar 
operation .  

•  I f the  ETBN  is  i n  the  s leep  mode (operating  cond i tion  1 ) ,  a  ded icated  action  in i tiates  the  
transi tion  in to  the  inauguration  and  regu lar operation  (operating  cond i tions  2  and  3).  For 
example,  U IC Leaflet 550-1  defines  the  action  as  push ing  bu tton  "coach  l i ghting  on"  on  
the  operating  swi tch  desk.  

•  I f ETB activi ty i s  recogn ized  during  s leep  mode,  the  ETBN  goes  in to  the  inauguration  
and  regu lar operation  (operating  cond i tions  2  and  3).  

•  45  m in  after the  term ination  of battery charg ing  throughout the  train  (e. g .  swi tch ing  off 
of the  battery charg ing  train  l i ne  from  the  traction  un i t) ,  the  ETBN  goes  in to  the  s leep  
mode (operating  cond i tion  1 )  correspond ing  to  the  s leep  mode concept speci fied  for the  
ETBN  in  th is  subclause.   

•  I f the  protection  of the  battery against deep d ischarge  i s  activated  (see  also  U IC  Leaflet 
550),  the  ETBN  is  swi tched  off (operating  cond i tion  0),  s ince  al l  remote-control led  loads  
are  l ikewise  swi tched  off.  

•  For emergency operation  the  ETBN  can  also  be  swi tched  on  below the  lowest swi tch  off 
stage  of the  m in imal  vol tage,  e. g .  wi th  the  push  bu tton  "coach  l i ghting  on"  on  the  
operating  desk,  provided  that the  m in imum  vol tage  of the  DC system  (70  %  of the  
nom inal  vol tage,  I EC 60571 )  i s  avai lable.  

•  The  ETBCTRL telegram  control  b i t  "s leepRequest’  (request to  change to  s leep  mode)  
controls  the  transi tion  between  node  operation  and  wai ting  i n  s leep  mode.   

The  correspond ing  operational  states  of the  ETBN  are  shown  in  F igure  40.  
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Figure  40  – Use case “sleep mode”  state  d iagram  

The hand l ing  of state  ‘ETBN  Off’  i s  a  consist local  matter not affecting  in teroperabi l i ty and  
therefore  not further speci fied  i n  th is  part of I EC  61 375.  

Albei t the  s leep  mode use  case  described  above i s  related  to  one  ETBN ,  th is  part of the  
standard  defines  a  more  generic concept,  wh ich  shares  the  s leep  mode  functional i ty between  
ECSP and  ETBN :  

•  ECSP coord inates  s leep  mode requests  between  the  d i fferent consists,  hand les  the  tim ing  
and  provides  the  control  i n terface  to  the  ECSC 

•  ETBN  supports  by stopping  transm ission ,  by activating  a  l i ne  sensing  function  in  s leep  
mode wh ich  detects  l i ne  activi ty and  by awaking  the  consist in  case  l i ne  activi ty has  been  
detected  

6.8.3  Exclusivi ty 

Al l  consists  i n  a  train  have  to  support the  s leep  mode function  in  order to  make the  s leep  mode 
function  work.  A m ixture  of s leep-mode aware  and  s leep-mode unaware  consists  i s  not 
supported .  

6.8.4 Function  primitives  

Function  prim i tives  are  provided  by the  ECSP and  may be  invoked  by the  local  ECSC for 
control l ing  s leep  mode.  

The  function  prim i tives  defined  in  th is  subclause  (Table  51  to  Table  54)  and  shown  in  F igure  41  
shal l  be  supported .  
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ETBN Off

Sleep Mode

local  or remote wake-up command

switch  off ETBN after being  triggered 

by the battery protection against deep 

discharge for more than 5 minutes

Al l  consists request 

sleep mode

OFF

Inauguration & 

Regular Operation Sleep Mode

local  wake-up command:

remote wake-up command:

local  sleep request:

cancel  local  sleep request:

switch off ETBN after being triggered  

by the battery protection  against deep 

discharge for more than  5 minutes

local  wake-up command

F_nodeAwake service primitive

ETB activity detected

F_sleepRequest service primitive

F_sleepCancel  service primitive
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Figure 41  – Sleep  control  sequence d iagram  

Table  51  – Sleep  mode function  primi tives  – F_sleepStatus  

Function  primi tive:  F_sleepStatus  

Description :  Read  status  of s l eep  requests  

Request parameter:  - 

Response  parameter:  number of consists  requesti ng  s l eep  

own  s l eep  control  s tate  

 

Table  52  – Sleep mode function  primitives  – F_sleepRequest 

Function  primi tive:  F_sleepRequest 

Description :  (Local )  request to  en ter s l eep  mode  (set  s l eepRequest b i t  i n  ETBCTRL-VDP)  

Request parameter:  -  

Response  parameter:  s l eepRequest =  SET/UNSET 

 

Table  53  – Sleep  mode function  primi tives  –  F_sleepCancel  

Function  primi tive:  F_sleepCancel  

Description :  (Local )  cancel  s l eep  mode  request  (reset s l eepRequest b i t  i n  ETBCTRL-VDP)  

Request parameter:  -  

Response  parameter:  s l eepRequest =  SET/UNSET 

 

IEC 

ECSC ECSP

sleepStatusRequ

sleepStatusResp

sleepRequ

sleepResp

sleepCancelRequ

sleepCancelResp

nodeAwakeRequ
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Table  54 – Sleep  mode function  primi tives  – F_nodeAwake 

Function  primi tive:  F_nodeAwake 

Description :  Local  request  to  retu rn  to  regu lar operation  (awake  tra in ).  Th i s  function  can  be  
tri ggered  by a  l ocal  action ,  as  for i nstance  push ing  a  bu tton  "coach  l i gh ti ng  on "  on  
the  operati ng  swi tch  desk or remotely vi a  wi reless  ground  to  tra in  commun ication .  

Dependant  on  the  s l eep  mode  implementation  th i s  command  can  be  d i rected  to  
the  ECSP or to  one  or a l l  of the  ETBN .  

Request parameter:  -  

Response  parameter:  -  

 

6.8.5 ECSP to  ECSP protocol  

6.8.5.1  General  

This  subclause  defines  the  protocol  for service  related  data  exchange between  the  ECSP 
peers.  

The  s leep  control  function  uses  one  parameter ( ‘ flag ’ )  of the  ETBCTRL telegram  for control  as  
l i sted  i n  Table  55:  

Table  55 – Sleep control  function  control  flags  

control  fl ag  short 

form  

description  defau l t  value  

sleepRequest’  rS l ’  S l eep  request FALSE  

 

The  state  of the  s leep  control  function  is  determ ined  by the  flags  received  from  the  other 
consists  (remote  s leep  control  flags,  sent by the  consists  l i sted  i n  the  train  d i rectory wi th  an  
cstTopoCnt  ! =  0)  and  the  own  flag  (own  s leep  control  flag)  as  i t  i s  shown  i n  F igure  42.  

 

Figure 42  – Sleep control  function  state  mach ine block d iagram  

IEC 

rSl
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rSl
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6.8.5.2  Sleep  sequence 

The in teraction  for s leep  control  between  the  ECSPs  of the  d i fferent consists  in  the  train  i s  
depicted  in  F igure  43  as  an  example  of a  train  wi th  two consists  A and  B.  

I n i tial ly,  the  control  flag  for s leep  control  (rSl )  i s  set to  l og ical  (0) 4.  

S leep  request i s  i n i tiated  by an  ECSC (ECSC A in  the  example)  by i nvoking  the  F-
sleepRequest function  prim i tive.  The  local  ECSP wi l l  then  set i ts  ‘ rSl ’  control  flag ,  s ignal ing  that 
i t  i s  prepared  for s leep  mode,  wh ich  in forms al l  the  ECSPs  ( includ ing  own  ECSP)  about the  
request.  The  remote  ECSC wi l l  get th is  in formation  wi th  i ts  status  pol l  (function  prim i tive  
F_sleepStatus)  and  then  decides  whether to  prepare  for s leep  or not (th is  i s  an  appl ication  
decis ion).  I f prepared  for s leep,  the  remote  ECSC has  to  demand  s leep  mode from  i ts  l ocal  
ECSP,  wh ich  then  wi l l  set the  ‘ rSl ’  control  flag  accord ing ly.  I f a l l  ECSPs  have  the  ‘ rSl ’  control  
flag  set,  s leep  mode  can  be  entered .  

NOTE  1  Th i s  part  of I EC 61 375  does  not  defi ne  how the  ECSP  dri ves  a  cons ist  to  a  l ow power mode  (s l eep  
mode).  Th i s  i s  task of the  consist  design .  

NOTE  2  A possib le  s l eep  control  i n terface  between  ECSP  and  ETBN  i s  defi ned  i n  Annex E .  

 

Figure 43  – Sleep request protocol  sequence chart (example)  

6.8.5.3  State  d iagram  

The ECSP state  d iagram  for s leep  control  i s  shown  in  F igure  44  and  Tables  56  to  58.  

NOTE  An  ECSP,  wh ich  detects  a l l  ‘ s l eepRequest’  b i ts  set,  con ti nues  to  send  ETBCTRL telegram  for a  wh i l e  i n  
order to  ensure  that  a l l  other ETBNs  have  a l so  detected  th i s  (state  Wai tForS leepMode).  After th i s ,  the  ETBN  stops  
send ing  by chang ing  to  acti ve  bypass  mode  (state  PrepareForSleepMode).  Here  i t  a l so  stays  for a  wh i l e  i n  order to  
ensure  that  a l l  other ETBNs  have  a l so  reached  th i s  state.  Thereafter i t  passes  to  s l eep.   

_____________ 

4  (0)  s tands  for (FALSE).  

IEC 

ECSP

A

ECSP

B

ECSC

B

ECSC

A

ETBCTRL flags:  (0)

ETBCTRL flags:  (0)

F_sleepRequest
ETBCTRL flags:  (1 )

F_sleepStatus

status = remRSl
ETBCTRL flags:   (1 )

F_sleepRequest
ETBCTRL flags:   (1 )

ETBCTRL flags:   (1 )

ETBCTRL flags:   (1 )

ETBCTRL flags:   (0)

F_sleepStatus

status = al lRemRSl

F_sleepStatus

status =  al lRemRSl

ETBCTRL flags:   (1 )

ETBCTRL flags:   (1 )
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Figure 44 – Sleep control  state  d iagram  

Table  56  – Sleep control  state  d iagram  – trigger 

Trigger Description  

cl i en tRequSleep  Local  s l eep  request command  received  

cl i en tCancelS leep  Local  s l eep  request cancel  command  received  

acti vi tyDetected  Acti vi ty on  ETB  detected  (HELLO frames)  

wakeUpCommand  Local  command  to  wake  up  

etbCtrlReceive  New ETBCTRL te legram  received  

timeou t Timeout 

Table  57  – Sleep control  state  d iagram  – guards  

Guards  Description  

al lRSl  Log ical  AND  over rS l  con trol  fl ags  i n  a l l  ETBCTRL te legrams  

IEC 

RegularOperation

WaitForSleepMode

PrepareForSleepMode

SleepMode
do/monitorActivity

al lRSl  == TRUE

/startTimer(prepareTimeOut)

RegularOperation/

WaitForSleepMode

clientRequSleep

/rSl  = TRUE

etbCtrlReceive

/prepareCtrlFlags

clientCancelSleep

/rSl  =  FALSE

timeout

/TxStop

/startTimer(sleepTimeOut)

timeout

/sleep

allRSl  == FALSE

/stopTimer

wakeUpCommand

/wakeUp

/TxStart

activityDetected

/wakeUp

/TxStart

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 1 1 3  – 

Table  58  – Sleep control  state  d iagram  – action  

Action  Description  

prepareCtrlFlags  Retrieve  rS l  control  fl ag  from  received  ETBCTRL te legrams  and  s tore  l ocal l y 

startTimer S tart  a  t imer wi th  the  timeou t val ues:  

prepareTimeOut =  (5, 0  ±  1 , 0)  s  

s l eepTimeOut =  (1 0, 0  ±  1 , 0)  s  

s topTimer S top  the  timer 

TxStop  ETBN  shal l  s top  send ing  on  ETB,  bu t  ETBN  i n  i n termed iate  node  setti ng  shal l  
s ti l l  forward  Ethernet  frames  between  d i rection  1  and  d i rection  2 .  

ETBN  shal l  be  able  to  receive  Ethernet  frames  for detecti ng  l i ne  acti vi ty.  

NOTE  One  implementation  possib i l i ty i s  to  swi tch  the  ETBN  i n  bypass   

S l eep  Swi tch  the  cons ist  to  a  l ow power mode  (consist  design  dependant)  

TxStart  ETBN  resumes  (enables)  send ing  on  ETB  

mon i torActi vi ty ETBN  shal l  sense  acti vi ty on  ETB  (reception  of HELLO frames).  Upon  reception ,  
the  ETBN  shal l  tri gger ‘ acti vi tyDetected ’  

wakeup  Return  from  l ow power mode  

ETBN  start  trai n  i naugurati on  (send ing  HELLO and  TOPOGRAPHY frames)  

 

6.8.5.4 ECSC Fai lure  

I n  case  of a  ECSC fai lure  (see  6. 3)  no  special  action  is  requested  for the  ECSP.  
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Annex A 
(normative)  

 

Train  Real-Time Data Protocol  (TRDP)  

 

A.1  General  

This  annex defines  the  train  real -time  data  protocol  (TRDP)  wh ich  shal l  be  used  for the  
exchange  of TCN  process  data  and  TCN  message  data  over ETB.  The  TRDP is  executed  by a  
TRDP layer wh ich  is  placed  on  top  of the  TCP/UDP transport l ayer (F igure  A. 1 ) .  Th is  layer may 
optional ly be  extended  by a  safety layer wh ich  provides  safe  end-to-end  data  transm ission  of 
safety cri tical  process  data  and  message data  between  any two end  devices  in  the  network.   

Al l  TRDP data  on  the  wi re  i s  defined  as  big  end ian  and  byte  a l ignment.  Possible  marshal l ing  of 
user data  needs  to  be  done  by a  speci fic service  prim i tive  cal led  from  appl ication  layer before  
cal l ing  the  TRDP service  prim i tives  to  send  data.  As  wel l  a  possible  unmarshal l ing  of user data  
needs  to  be  done  at appl ication  level  after receiving  data  from  the  TRDP layer.   

NOTE  Also  the  optional  safety l ayer uses  the  data  i n  wi re  format (bi g  end ian  and  byte  a l i gnment) .   

 

Figure  A.1  – Overview of the  protocol  stack 

A.2  Lower Layers  

A.2.1  Data l ink layer 

TRDP uses  the  ETB  as  defined  in  I EC  61 375-2-5  for data  communication  wi th in  trains.  

A.2.2  Network Layer 

TRDP is  based  on  I P  (RFC 791 )  for data  exchange between  functions  located  in  d i fferent 
consists  of a  train .   

I P  Addressing  of functions  and  devices  i s  defined  in  I EC  61 375-2-5  and  in  th is  part of 
IEC 61 375.  I P  address  assigments  may change after train  inaugurations.  

Data  transfer between  ETB  and  CN  is  provided  by a  gateway functional i ty of the  ETBN  as  
defined  in  I EC 61 375-2-5.  As  a  recommendation ,  th is  gateway shou ld  on ly transfer data  
between  ETB  and  CN  i f the  data  are  consistent wi th  the  actual  train  backbone view (defined  by 
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the  ‘etbTopoCnt’  value)  and  (optional ly)  operational  train  view (defined  by the  ‘opTrnTopoCnt’  
value).  Th is  consistency can  be  checked  by comparing  the  values  of ‘etbTopoCnt’  and  
‘opTrnTopoCnt’  contained  in  TRDP telegrams to  the  values  stored  in  the  ETBN.  I n  case  of a  
d iscrepancy the  telegrams  shou ld  be  d iscarded .  

NOTE  1  The  fi l teri ng  of i nconsistent  data  wi th i n  the  ETBN  reduces  the  probabi l i ty that  i ncons isten t  data  are  
transferred  to  the  desti nation .  Bu t  i t  does  not  release  the  desti nation  from  the  responsibi l i ty to  check the  
consistency by i tsel f.   

NOTE  2  A possible  implementation  wi l l  be  to  defi ne  correspond ing  fi rewal l  ru l es  for the  I P  rou ter wi th i n  the  ETBN  
( i f I P  rou ter i s  avai l able)  

A.2.3  Transport Layer 

TRDP uses  the  services  of the  UDP (RFC 768)  and  TCP (RFC 793)  transport l ayer protocols  
for data  communication .  

TRDP process  data  shal l  be  sent wi th  UDP.  TRDP process  data  packet s ize  shal l  be  restricted  
to  the  s ize  of one  Ethernet frame.  

TRDP message data  may be  sent wi th  UDP or wi th  TCP.  The  choice  shal l  be  done  by the  user 
when  the  message data  transfer i s  i nvoked .  

NOTE   Message  data  packets  exceed ing  the  E thernet MTU  i n  s i ze  (abou t 1  500  bytes)  can  be  transm i tted  by TCP  
i n  order to  avoid  problems  wi th  packet  fragmentation .  However,  TCP  restri cts  to  poin t-to-poi n t  commun ication .  

For in teroperable  data  commun ication ,  the  destination  port assignments  (wel l -known  ports)  
defined  in  Table  A. 1  shal l  be  used .  

Table  A.1  – UDP/TCP port assignments  

Protocol  Destination  Port 

Process  Data  20548   

Message  Data  (UDP)  20550  

Message  Data  (TCP)  20550  

 

For receiving  any process  data  telegrams  and  for receiving  UDP message data  noti fication ,  
request and  confi rm  telegrams  the  wel l -known  port shal l  be  used .  

For receiving  UDP message data  reply telegrams  the  port the  related  request was  sent from  
shal l  be  used .   

For send ing  any process  data  te legrams  and  for send ing  UDP message data  noti fication ,  
request and  confi rm  telegrams  a  private  source  port d i fferent from  the  wel l -known  port shal l  be  
used .  

For send ing  UDP message data  reply te legrams  any source  port d i fferent from  the  one  the  
request was  received  from  can  be  used .   

TCP connections  shal l  be  establ ished  between  a  source  port d i fferent from  the  wel l -known  port 
and  the  wel l -known  port as  destination .  

Using  d i fferent wel l -known  port numbers  may be  al lowed  for project speci fic purposes.  

The  used  wel l -known  port numbers  shou ld  be  g iven  as  a  configuration  parameter to  the  
communication  stack.  
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A.3 TRDP FCS Computation  

For TRDP FCS CRC computation  the  CRC32  accord ing  to  I EEE802.3  i s  used .  The  CRC 
calcu lation  shal l  be  done  on  the  data  prepared  for transm ission  – big  end ian  format and  byte  
al ignment.  The  CRC i tsel f shal l  be  appended  in  l i ttle  end ian  format ( least s ign i ficant byte  fi rst) .  

Based  on  the  table  below the  fol lowing  algori thm  in  C  programming  language notation  wi th  start 
value  ‘FFFFFFFF’H  is  used  (see  F igure  A.2  and  F igure  A. 3):  

/*******************************************************************************  
 *   GLOBAL FUNCTION DEFINITIONS  
 */  
 
/**  
 *  @internal  
 *  Computes  and returns  a 32-bit FCS.  
 *  
 *  @param buf   Input buffer 
 *  @param len   Length of input buffer 
 *  @param fcs    Initial  ( seed)  value for the FCS  calculation 
 *  
 *  @return Computed fcs  value 
 */  

s tatic  UNSIGNED32  fcs32 ( const  UNSIGNED8  buf[ ] ,  UNSIGNED32  len,  UNSIGNED32  fcs )  
{  
    UNSIGNED32  i ;  
 

    for  ( i=0 ;  i  <  l en;  i++)  
    {  

        fcs  =  ( fcs  >>  8 ) ^ fcstab[ ( fcs  ^  buf[ i ] )  &  0 xff] ;  
    }  
   return  ( fcs  ^  0 xffffffff) ;  
}  

Figure A.2  – FCS Computation  
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/ *  The  FCS-32  generator polynomial:   

 *  x**0  +  x**1  +  x**2  +  x**4  +  x**5  +  x**7  +  x**8  +  x**10  +  x**11  +  

 *  x**12  +  x**16  +  x**22  +  x**23  +  x**26  +  x**32.  
* /  
s tatic  const  UI NSIGNED32  fcstab[ 2 56 ]  =  
{  
      0 x0 0 0 0 0 0 0 0 ,  0 x7 7 0 7 30 96 ,  0 xee0 e61 2 c,  0 x990 951ba,  
      0 x0 7 6dc4 1 9,  0 x7 0 6af4 8f,  0 xe963a535 ,  0 x9e64 95a3 ,  
      0 x0 edb8 8 32 ,  0 x7 9dcb8a4 ,  0 xe0d5e91 e,  0 x97 d2d98 8 ,  
      0 x0 9b64 c2 b,  0 x7 eb1 7 cbd,  0 xe7 b8 2d0 7 ,  0 x90 bf1d91 ,  
      0 x1db7 1 0 64 ,  0 x6ab0 2 0 f2 ,  0 xf3b97 1 4 8 ,  0 x8 4 be4 1de,  
      0 x1 adad4 7 d,  0 x6ddde4 eb,  0 xf4d4 b551 ,  0 x8 3d38 5c7 ,  
      0 x1 36c98 56,  0 x64 6ba8c0 ,  0 xfd62 f97 a,  0 x8 a65c9ec,  
      0 x1 4 0 1 5c4 f,  0 x63066cd9,  0 xfa0f3d63 ,  0 x8d0 8 0df5 ,  
      0 x3b6e2 0 c8 ,  0 x4 c691 0 5e,  0 xd560 4 1 e4 ,  0 xa2 67 7 1 7 2 ,  
      0 x3c0 3e4 d1 ,  0 x4 b0 4 d4 4 7 ,  0 xd2 0d85fd,  0 xa50 ab56b,  
      0 x35b5a8fa,  0 x4 2 b2 98 6c,  0 xdbbbc9d6,  0 xacbcf94 0 ,  
      0 x32 d86ce3 ,  0 x4 5df5c7 5 ,  0 xdcd60dcf,  0 xabd13d59,  
      0 x2 6d930ac,  0 x51de0 0 3a,  0 xc8d7 51 8 0 ,  0 xbfd061 1 6,  
      0 x2 1 b4 f4 b5 ,  0 x56b3c4 2 3 ,  0 xcfba9599 ,  0 xb8 bda50f,  
      0 x2 8 0 2 b8 9e,  0 x5f058 8 0 8 ,  0 xc60 cd9b2 ,  0 xb1 0 be92 4 ,  
      0 x2 f6f7 c8 7 ,  0 x58 68 4 c1 1 ,  0 xc161 1dab,  0 xb6662 d3d,  
      0 x7 6dc4 1 90 ,  0 x0 1db7 1 06 ,  0 x98d2 2 0 bc,  0 xefd51 0 2 a,  
      0 x7 1 b1 8 58 9,  0 x0 6b6b51f,  0 x9fbfe4 a5 ,  0 xe8 b8d4 33 ,  
      0 x7 8 0 7 c9a2 ,  0 x0 f0 0 f934 ,  0 x960 9a8 8 e,  0 xe1 0 e98 1 8 ,  
      0 x7 f6a0dbb,  0 x0 8 6d3d2d,  0 x9164 6c97 ,  0 xe6635c0 1 ,  
      0 x6b6b51f4 ,  0 x1 c6c61 62 ,  0 x8 56530d8 ,  0 xf2 62 0 0 4 e,  
      0 x6c0 695ed,  0 x1 b0 1 a57 b,  0 x8 2 0 8 f4 c1 ,  0 xf50fc4 57 ,  
      0 x65b0d9c6,  0 x1 2 b7 e950 ,  0 x8 bbeb8 ea,  0 xfcb98 8 7 c,  
      0 x62 dd1ddf,  0 x1 5da2 d4 9 ,  0 x8 cd37 cf3 ,  0 xfbd4 4 c65 ,  
      0 x4 db2 61 58 ,  0 x3ab551 ce,  0 xa3bc00 7 4 ,  0 xd4 bb30 e2 ,  
      0 x4 adfa54 1 ,  0 x3dd8 95d7 ,  0 xa4d1c4 6d,  0 xd3d6f4 fb,  
      0 x4 369e96a,  0 x34 6ed9fc,  0 xad67 8 8 4 6 ,  0 xda60b8d0 ,  
      0 x4 4 0 4 2 d7 3 ,  0 x330 31de5 ,  0 xaa0a4 c5f,  0 xdd0d7 cc9,  
      0 x50 0 57 1 3c,  0 x2 7 0 2 4 1 aa,  0 xbe0b1 0 1 0 ,  0 xc90 c2 0 8 6,  
      0 x57 68b52 5 ,  0 x2 0 6f8 5b3 ,  0 xb966d4 0 9 ,  0 xce61e4 9f,  
      0 x5edef90 e,  0 x2 9d9c998 ,  0 xb0d0 98 2 2 ,  0 xc7 d7 a8b4 ,  
      0 x59b33d1 7 ,  0 x2 eb4 0d81 ,  0 xb7 bd5c3b,  0 xc0 ba6cad,  
      0 xedb8 8 32 0 ,  0 x9abfb3b6 ,  0 x0 3b6e2 0 c,  0 x7 4 b1d2 9a,  
      0 xead54 7 39,  0 x9dd2 7 7 af,  0 x0 4db2 61 5 ,  0 x7 3dc1 68 3 ,  
      0 xe3630 b1 2 ,  0 x94 64 3b8 4 ,  0 x0d6d6a3e,  0 x7 a6a5aa8 ,  
      0 xe4 0 ecf0b,  0 x9309ff9d,  0 x0 a0 0 ae2 7 ,  0 x7 d0 7 9eb1 ,  
      0 xf0 0 f934 4 ,  0 x8 7 0 8 a3d2 ,  0 x1 e0 1 f2 68 ,  0 x690 6c2 fe,  
      0 xf7 62 57 5d,  0 x8 0 6567 cb,  0 x1 96c367 1 ,  0 x6e6b0 6e7 ,  
      0 xfed4 1b7 6,  0 x8 9d32 be0 ,  0 x1 0da7 a5a,  0 x67 dd4 acc,  
      0 xf9b9df6f,  0 x8 ebeeff9 ,  0 x1 7 b7 be4 3 ,  0 x60 b0 8 ed5 ,  
      0 xd6d6a3e8 ,  0 xa1d1 937 e,  0 x38d8c2 c4 ,  0 x4 fdff2 52 ,  
      0 xd1 bb67 f1 ,  0 xa6bc57 67 ,  0 x3fb506dd,  0 x4 8 b2 364 b,  
      0 xd8 0d2 bda,  0 xaf0a1b4 c,  0 x360 34 af6 ,  0 x4 1 0 4 7 a60 ,  
      0 xdf60efc3 ,  0 xa8 67 df55 ,  0 x31 6e8eef,  0 x4 669be7 9,  
      0 xcb61b38 c,  0 xbc668 31a,  0 x2 56fd2 a0 ,  0 x52 68e2 36,  
      0 xcc0 c7 7 95 ,  0 xbb0b4 7 0 3 ,  0 x2 2 0 2 16b9 ,  0 x550 52 62 f,  
      0 xc5ba3bbe,  0 xb2 bd0b2 8 ,  0 x2 bb4 5a92 ,  0 x5cb36a0 4 ,  
      0 xc2 d7 ffa7 ,  0 xb5d0cf31 ,  0 x2 cd99e8b,  0 x5bdeae1d,  
      0 x9b64 c2 b0 ,  0 xec63f2 2 6 ,  0 x7 56aa39c,  0 x0 2 6d930a,  
      0 x9c0 90 6a9,  0 xeb0e363f,  0 x7 2 0 7 67 8 5 ,  0 x0 50 0 57 1 3 ,  
      0 x95bf4 a8 2 ,  0 xe2 b8 7 a1 4 ,  0 x7 bb1 2 bae,  0 x0 cb61b38 ,  
      0 x92 d2 8 e9b,  0 xe5d5be0d,  0 x7 cdcefb7 ,  0 x0 bdbdf2 1 ,  
      0 x8 6d3d2 d4 ,  0 xf1d4 e2 4 2 ,  0 x68ddb3f8 ,  0 x1 fda8 36e,  
      0 x8 1 be1 6cd,  0 xf6b92 65b,  0 x6fb0 7 7 e1 ,  0 x1 8 b7 4 7 7 7 ,  
      0 x8 8 0 8 5ae6 ,  0 xff0f6a7 0 ,  0 x660 63bca,  0 x1 1 0 1 0 b5c,  
      0 x8 f659eff,  0 xf8 62 ae69 ,  0 x616bffd3 ,  0 x1 66ccf4 5 ,  
      0 xa0 0 ae2 7 8 ,  0 xd7 0dd2 ee,  0 x4 e0 4 8 354 ,  0 x390 3b3c2 ,  
      0 xa7 67 2 661 ,  0 xd0 60 1 6f7 ,  0 x4 9694 7 4 d,  0 x3e6e7 7 db,  
      0 xaed16a4 a,  0 xd9d65adc,  0 x4 0df0b66 ,  0 x37 d83bf0 ,  
      0 xa9bcae53 ,  0 xdebb9ec5 ,  0 x4 7 b2 cf7 f,  0 x30 b5ffe9,  
      0 xbdbdf2 1c,  0 xcabac2 8a,  0 x53b39330 ,  0 x2 4 b4 a3a6,  
      0 xbad0360 5 ,  0 xcdd7 0 693 ,  0 x54de57 2 9 ,  0 x2 3d967 bf,  
      0 xb3667 a2 e,  0 xc4 61 4 ab8 ,  0 x5d68 1b0 2 ,  0 x2 a6f2 b94 ,  
      0 xb4 0 bbe37 ,  0 xc30c8 ea1 ,  0 x5a0 5df1b,  0 x2 d0 2 ef8d 
} ;  

Figure A.3  – FCS Table  
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A.4 Interaction  between  TRDP user and  TRDP Layer 

The TRDP layer shal l  provide  services  for process  data  and  message data  commun ication  to  
the  TRDP user at upper layer (appl ication)  as  shown  in  F igure  A. 4.  Th is  service  in terface  wi l l  
be  defined  in  an  abstract way in  the  subsequent clauses  for process  data  and  message data  
communication .   

 

Figure A.4 – TRDP service model  

A.5 Communication  Identi fier (ComId)  

Al l  TRDP communication  is  us ing  a  so  cal led  Com Id  transm i tted  in  the  header of each  PDU.  
The  ComId  is  a  un ique  identi fier for the  user data  structure  of the  PDU .  

The  ComId  forms  together wi th  the  source  IP  address  a  un ique  identi fier of the  PDU  wi th in  the  
train .  

The  ComId  i s  appl ication  dependent bu t shou ld  be  standard ized  in  the  appl ication  profi les.  I t  
shou ld  be  the  reference  towards  the  fol lowing  parameters  of the  PD  telegram :  

•  s tructure  (data  set)  (one-to-one  relation)  

•  source  URI  

•  s ink URI  

•  communication  parameters  (TTL,  QoS)  

•  timeout 

•  val id i ty behavior (behavior i n  case  of i nval id  data  / timeout)  (on ly for PD_PDU)  

•  cycle  time (on ly for PD-PDU)  

•  redundancy (source  is  redundant)  (on ly for PD-PDU)  

•  safe  data  transm ission  parameters  ( i f used ,  on ly for PD-PDU)  

The  ComId  shal l  be  set to  zero  (ComId  =  0)  in  the  fol lowing  cases:  

•  for PDUs  wi th  unspeci fied  user dataset.   

•  i n  message data  confi rmation  messages   

•  i n  message data  error messages  

The  Com Ids  1 . . 999   shal l  not be  used  by the  appl ication  s ince  they are  reserved  for speci fic 
use  as  defined  in  Table  A. 2.  

IEC 

TRDP User (Application)

TRDP Layer

TRDP service 

primitives

TCP/UDP

service user

service provider
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Table  A.2  – Reserved  ComIds  

comId  Description  

0  unspeci fi ed  PDU  

1  ETBCTRL telegram  

2  CSTINFO noti fi cation  message  

3  CSTINFOCTRL noti fi cation  message  

4  – 9  Add i ti onal  Com I ds  reserved  for commun ication  framework and  ETB  con trol  
servi ce  

1 0  TRDP Echo   

1 1  – 29  Add i ti onal  Com I ds  reserved  for commun ication  framework and  ETB  control  
servi ce  

30  Add i ti onal  Com I ds  reserved  for TRDP  stati s ti cs  data  

31  TRDP  – stati sti cs  request command  

32-34  Add i ti onal  Com I ds  reserved  for TRDP  stati s ti cs  data  

35  TRDP  – g l obal  s tati sti cs  data  

36  TRDP  – subscription  s tati sti cs  data   

37  TRDP  – publ i sh ing  stati sti cs  data  

38  TRDP  – redundancy  s tati sti cs  data  

39  TRDP  – j o i n  stati s ti cs  data  

40  TRDP-  UDP  l i stener  s tati sti cs  data  

41  TRDP  – TCP  l i stener stati s ti cs  data  

50  – 79  Add i ti onal  Com I ds  reserved  for commun ication  framework and  ETB  control  
servi ce  

80  Conformance  test  – control  te l egram  

81  Conformance  test  – status  telegram  

82  Conformance  test  – confi rmation  request  te l egram  

83  Conformance  test  – confi rmation  reply te l egram  

84  Conformance  test  – opTrnDi r request  te l egram  

85  Conformance  test  – opTrnDi r reply te l egram  

86  Conformance  test  – echo  request  te l egram  

87  Conformance  test  – echo  reply te l egram  

88  Conformance  test  – echo  noti fi cation  telegram  

89  – 99  Add i ti onal  Com I ds  reserved  for conformance  test  

1 00  TTDB  – operati onal  trai n  d i rectory status  te legram  

1 01  TTDB  – operati onal  trai n  d i rectory noti fi cation  

1 02  TTDB  – tra in  d i rectory i n formation  request  

1 03  TTDB  – tra in  d i rectory i n formation  reply 

1 04  TTDB  – consist  i n formation  request  

1 05  TTDB  – consist  i n formation  reply 

1 06  TTDB  – tra in  network d i rectory i n formation  request 

1 07  TTDB  – tra in  network d i rectory i n formation  reply 

1 08  TTDB  – operati onal  trai n  d i rectory i n formation  request   

1 09  TTDB  – operati onal  trai n  d i rectory i n formation  reply 

1 1 0  TTDB  – tra in  i n formation  complete  request  

1 1 1  TTDB  – tra in  i n formation  complete  reply 
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comId  Description  

1 1 2  – 1 1 9  Add i ti onal  Com I ds  reserved  for TTDB  

1 20  ECSP  –  control  te l egram  

1 21  ECSP  –  s tatus  telegram  

1 22  ECSP  –  Confi rmation/Correction  request  

1 23  ECSP  – Confi rmation /Correction  reply 

1 24  – 1 29  Add i ti onal  Com I ds  reserved  for ECSP  

1 30  ETBN  – control  request  

1 31  ETBN  – status  reply 

1 32  ETBN  – tra in  network d i rectory request  

1 33  ETBN  – tra in  network d i rectory reply 

1 34  – 1 39  Add i ti onal  Com I ds  reserved  for ETBN  

1 40  TCN-DNS  – resolving  request te l egram  (query)  

1 41  TCN-DNS  – resolving  reply te l egram  

1 42  – 1 49  Add i ti onal  Com I ds  reseraaved  for TCN-DNS  

1 50  – 1 99  Add i ti onal  Com I ds  reserved  for commun ication  framework and  ETB  control  
servi ce  

200  – 999  Com I ds  reserved  for other standards  and  norms  

 

A.6 Process  Data 

A.6.1  Communication  model  

The TRDP process  data  protocol  defines  the  exchange of PD-PDUs  for the  transfer of process  
data.   

PD-PDUs  shal l  be  cycl ical ly transm itted  or transm i tted  on  request between  a  publ isher and  one  
or many subscribers  using  a  connection less  and  unconfi rmed  TRDP service.  

A.6.2  Roles  

The commun ication  partners  in  a  process  data  transfer can  have  d i fferent roles:  

publ isher:  the  source  of process  data  

subscriber:  the  s ink of process  data  

requester:  requesting  the  publ isher(s)  to  publ ish  i ts  process  data  

Publ isher and  requester coincide  in  push  communication  pattern .  

A subscriber may also  be  a  requester i n  pu l l  communication  patterns.  

A.6.3  Communication  pattern  

A.6.3. 1  Push  communication  pattern  

Process  data  exchange shal l  support the  fol lowing  push  communication  pattern  as  defined  in  
IEC 61 375-1 :  

a)  poin t to  poin t,  cycl ic wi thout acknowledge,  source  knows the  s ink (F igure  A.5);  
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b)  poin t to  mu l tipoin t,  cycl ic wi thout acknowledge,  source  knows the  s ink,  e. g . redundancy 
groups  (Figure  A.6);  

c)  poin t to  mu l tipoin t,  cycl ic wi thout acknowledge,  source  does  not know the  s ink  
(F igure  A.6).   

NOTE  From  commun ication  poin t  of vi ew there  wi l l  be  no  d i fference  i n  a  poin t  to  mu l ti poin t  commun ication  pattern  
whether the  source  knows  the  s i nks  or not.  I t  i s  l i s ted  here  on ly for completeness.  

 

Figure A.5 – PD  push  pattern  (point to  point)  

 

Figure A.6  – PD  push  pattern  (point to  multipoint)  

A.6.3.2  Pu l l  communication  pattern  

Process  data  exchange shal l  support the  fol lowing  pu l l  communication  pattern  as  defined  in  
I EC 61 375-1 :  

•  Poin t to  poin t,  wi thout acknowledge,  s ink knows the  source  (Figure  A. 7).  

IEC 

subscriber
subscriber

publisher subscriber

PD-PDU (data)

PD consumption

PD publish

PD-PDU (data)

PD-PDU (data)

PD publish

PD publish
PD consumption

PD consumption

IEC 

publisher subscriber

PD-PDU (data)

PD consumption

PD publish

PD-PDU (data)

PD-PDU (data)

PD publish

PD publish

PD consumption

PD consumption
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•  Mu l tipoin t to  poin t,  wi thout acknowledge,  s ink does  not know the  source  (Figure  A. 8).  

•  Poin t to  mu l tipoin t,  wi thout acknowledge,  s ink knows  the  source  (Figure  A.9).  Here,  one  
ded icated  subscriber is  requesting  the  known  publ isher to  send  i ts  PD-PDU.  

•  Mu l tipoin t to  mu l tipoin t,  wi thout acknowledge,  s ink does  not know the  source   
(F igure  A. 1 0).  Here,  one  ded icated  subscriber i s  requesting  one  or mu l tiple  unknown  
publ isher to  send  thei r PD-PDU.  

 

Figure A.7  – PD  pu l l  pattern  (point to  point,  s ink knows source)  
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Figure A.8  – PD  pu l l  pattern  (mul tipoint to  point,  s ink does  not know source)  
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Figure  A.9  – PD  pu l l  pattern  (point to  mul tipoint,  s ink knows source)  
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Figure A.1 0  – PD  pu l l  pattern  (mul tipoint to  mul tipoint,  s ink does  not know source)  

A.6.4 Addressing  

A publ isher/subscriber shal l  use  an  IP  un icast address  for addressing  a  known  
subscriber/publ isher.  

A publ isher/subscriber shal l  use  an  I P  mu l ticast address  for addressing  groups  of known  
subscribers/publ ishers  (e. g .  redundancy groups).  

A publ isher/subscriber shal l  use  an  I P  mu l ticast address  for addressing  unknown  
subscribers/publ ishers.  

Address  ranges  wh ich  can  be  used  for process  data  commun ication  are  defined  in  I EC 61 375-
2-5  and  in  5. 4.5.  

A.6.5 PD-PDU  

The structure  of a  PD-PDU  is  defined  in  F igure  A. 1 1  and  in  ASN . 1  notation ,  wi th  add i tional  
explanation  g iven  in  Table  A. 3.  
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Figure A.1 1  – PD-PDU  

PD_PDU: : = RECORD 
  {  

  sequenceCounter UINT32   --  message sequence counter 

  protocolVersion VERSION  --  protocol  version 

  msgType    UINT16   --  type  of the  message 

  comId   UINT32   --  communication identifier 

  etbTopoCnt  UINT32   --  etbTopoCnt value  

  opTrnTopoCnt  UINT32   --  opTrnTopoCnt value 

  datasetLength UINT32   --  length of the  array ‘ dataset’  

  reserved01   UINT32   --  reserved for future use  ( = 0 )  

  replyComId  UINT32   --  requested communication identifier 

  replyIpAddress  UINT32   --  reply IP address  

  headerFcs   UINT32   --  header checksum 

  dataset   UINT8  [ datasetLength]  --  user data set  

  }  
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Table  A.3  – PD-PDU  parameters  

Parameter Description  Value  

sequenceCounter The  sequence  counter:  

•  Shal l  be  managed  for send ing  process  te legrams  per 
Com I d /MsgType  at  each  requester/publ i sher.   

•  Shal l  be  managed  (stored )  for received  process  
te legrams  per SourceIPAddr/Com I d /MsgType  at  each  
publ i sher/subscriber.  

•  Shal l  be  i ncremented  wi th  each  send ing  of the  process  
te legram .  Telegrams  sent  i n  paral l e l  vi a  d i fferen t 
subnets  are  sent  wi th  the  same  sequence  counter to  
detect  dupl i cation  at  receiver s i de.  

•  Can  be  used  for commun ication  l ayer survei l l ance  (PD  
send ing).  

A su rvei l l ance  that  the  appl i cation  i s  s ti l l  updati ng  i ts  process  
data  (user data)  can  be  done  via  the  safe  data  transm ission  
protocol  (SDTv2,  see  Annex B)  or can  be  implemented  by the  
appl i cation  (e. g .  vi a  a  l i fe  s i gn).  

Computed ,  
s tart  va l ue  0  

protocolVersion  The  protocol  vers ion  shal l  consist  of:   

•  H i gher s i gn i fi cant  octet:  mainVers ion ,   i ncremented  for 
i ncompatib le  changes  

•  Lower s i gn i fi can t octet:  subVersion ,   i ncremented  for 
compatib le  changes  

EXAMPLE  – ‘01 02 ’H  =  protocol  vers ion  1 . 2  

F i xed  

msgType  Type  of the  te legram .   

‘Pr’  =  PD  Request  

‘Pp’  =  PD  Reply 

‘Pd ’  =  PD  Data   

‘Pe’  =  PD  Data  (Error)  

NOTE  Coded  i n  ASCI I  for better read ing  wi th  open  protocol  
analyzer tool s  (e. g .  Wi reshark)  

MsgType  ‘Pe’  i s  on l y for noti fi cation  purpose  and  shou ld  not  
be  sent  over the  bus   

‘ 5072’H  ( ‘Pr’ )  

‘ 5070’H  ( ‘Pp’ )  

‘ 5064’H  ( ‘Pd ’ )  

‘ 5065’H  ( ‘Pe’ )  

 

com I d  I denti fi er of the  user dataset.  See  a l so  A. 5.  set  by user 

etbTopoCnt The  ETB  topography counter:  

•  shal l  be  used  (tra in  addressing)  as  defi ned  i n  I EC 61 375-
2-5  (parameter ‘etbTopoCnt’ )  

•  shal l  be  set  by the  user 

•  shal l  be  set  for a l l  commun ication  over the  ETB  

•  shal l  be  set  i f a  va l i d  opTrnTopoCnt i s  set  

•  opti onal  i n  a l l  other cases.  Shal l  be  set  to  0  (=  i nval i d )  i f 
not  used .  

0 . . 232-1  

set  by user  

opTrnTopoCnt The  operational  trai n  topography coun ter:  

•  shal l  be  used  as  defi ned  i n  5. 3. 3  

•  shal l  be  set  by the  user 

•  shal l  be  set  for commun ication  between  functions  wh ich  
use  i n formation  from  the  operational  tra i n  d i rectory (e. g .  
s i de  selecti ve  operations)  

•  shal l  be  set  when  the  source  device  used  the  operational  
trai n  d i rectory to  retri eve  the  desti nation  I P  address  (e. g .  
resol ving  of URI  ‘ vcu . l eadVeh. anyCst. anyClTrn . lTrn ’ )  

•  opti onal  i n  a l l  other cases.  Shal l  be  set  to  0  (=  i nval i d )  i f 
not  used .  

 

datasetLength  The  dataset  l eng th :  0 . . 1 432  
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Parameter Description  Value  

•  shal l  be  the  l eng th  of the  user data  set  i n  number of 
octets  wi thou t padd ing  octets .  

•  shal l  be  the  primary i n formation  abou t the  user data  
s i ze  

NOTE  I n  case  of fi xed  s i ze  data  sets  th i s  i s  redundant  
i n formati on  because  the  dataset l ength  i s  a l ready defi ned  by 
the  Com I d .   

Computed  

reserved01  Reserved  for fu tu re  use  set  to  0  

replyComI d  The  requested  Com I d :  

•  shal l  be  used  on ly i n  a  PD  request  

•  shal l  be  used  as  Com I d  i n  the  reply  

•  I f set  to  0 ,  the  Com I d  of the  request shal l  be  used  for 
the  reply 

•  I f set  to  0 ,  and  the  Com I d  of the  request  i s  a l so  set  to  
0 ,  the  reply shal l  be  sen t  as  an  unspeci fi ed  PDU .  

set  by user i n  
PD  request,  i n  
other te l egram  
types  set  to  0  

replyI pAddress  The  reply I P  address:  

•  shal l  be  used  on ly i n  a  PD  request  

•  shal l  be  used  as  desti nation  I P  address  i n  the  reply 

•  I f set  to  0 ,  the  source  I P  address  of th i s  request  shal l  
be  used  for the  reply.  

set  by user for 
request 
otherwise  set  to  
0  

headerFCS  The  header frame  check sequence:  

•  shal l  be  calcu lated  for the  PD-PDU  header 

•  shal l  not  i ncl ude  the  HeaderFCS  i tsel f.   

Computed  
accord ing  to  A. 3  

dataset The  user data  

I f the  user data  l ength  i s  not  a  mu l ti pl e  of 4  octets ,  octets  wi th  
a  va l ue  of 0  (zero)  shou ld  be  appended  un ti l  a  mu l ti p l e  of 4  
octets  i s  reached  (padd ing  bytes).   

 

 

A.6.6  In teraction  between  appl ication  and  TRDP protocol  layer 

A.6.6.1  Service primi tives  

The TRDP layer shal l  provide  a  service  for process  data  commun ication  to  the  TRDP user at 
upper layer.  The  service  prim i tives  l i sted  in  Table  A. 4  shal l  be  provided .  

NOTE  The  service  prim i ti ves  are  defi ned  i n  an  abstract  way i n  order not  to  restri ct  implementations.  The  
speci fi cation  of the  service  i n terface  i tsel f i s  not  i n  the  scope  of th i s  part  of the  standard .   

Table  A.4 – TRDP service primi tives  

Role  Service  prim i tive  Parameter Description  

publ i sher PD. publ i sh   TRDP user →  TRDP l ayer  

service  user hands  over a  new 
process  data  packet  

Hand le  Hand le  for th i s  publ i sh ing ,  returned  
by the  TRDP l ayer 

etbTopoCnt as  defi ned  i n  Table  A. 3  

opTrnTopoCnt as  defi ned  i n  Table  A. 3  

Com I d  as  defi ned  i n  Table  A. 3  

DatasetLength  Actual  user data  l eng th  to  be  sen t 
as  defi ned  i n  Table  A. 3  
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Role  Service  prim i tive  Parameter Description  

Dataset  Buffer wi th  user data  to  be  sent  as  
defi ned  i n  Table  A. 3  

CycleTime Cycle  t ime  (txTime)  for send ing  PD.  

Un i t:  1 0–6  s  (µs)  

Desti nation I pAddress[]  Desti nation  I P  address(es)  to  send  
the  PD  to.  

redundant FALSE  means  that  the  PD  are  
publ i shed  immed iately,  TRUE  
means  that  PD  are  on ly publ i shed  i f 
redundant Com I ds  are  acti vated  

PD. unPubl i sh   TRDP user → TRDP  l ayer  

S top  publ i sh ing   

Hand le  Hand le  wh ich  has  been  g i ven  by the  
TRDP  l ayer 

PD. putData    

 Hand le  Hand le  wh ich  has  been  g i ven  by the  
TRDP  l ayer 

 DatasetLength  Actual  user data  l ength  to  be  sent  
as  defi ned  i n  Table  A. 3  

 Dataset  Bu ffer wi th  user data  to  be  sen t as  
defi ned  i n  Table  A. 3  

PD. acti vateRed   TRDP user → TRDP  l ayer  

service  user acti vates  the  publ i sh ing  
of the  ComI ds  marked  as  redundant  

PD. deacti vateRed   TRDP user → TRDP  l ayer  

service  user deacti vates  the  
publ i sh ing  of the  Com I ds  marked  as  
redundant 

Requester PD. request   TRDP user → TRDP  l ayer 

TRDP  l ayer sends  a  PD-
PDU. request  to  one  or mu l ti pl e  
publ i shers.  Cycl i cal l y cal l ed  from  
appl i cation .  

Hand le  hand le  for th i s  subscription  of the  
reply ComI d ;  retu rned  by the  TRDP  
l ayer 

etbTopoCnt as  defi ned  i n  Table  A. 3  

opTrnTopoCnt as  defi ned  i n  Table  A. 3  

Com I d  Com I d  to  be  sent,  as  defi ned  i n  
Table  A. 3  

DatasetLength  data  set  l eng th  to  be  sen t,  as  
defi ned  i n  Table  A. 3  

DataSet User data  set  to  be  sen t,  as  defi ned  
i n  Table  A. 3  

Desti nation I pAddress[]  Desti nation  I P  address(es)  to  send  
the  PD  request to.  

redundant FALSE  means  that  the  PD  are  
publ i shed  immed iately,  TRUE  
means  that  PD  are  on ly publ i shed  i f 
redundant Com I ds  are  acti vated  
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Role  Service  prim i tive  Parameter Description  

ReplyComI d  as  defi ned  i n  Table  A. 3  

ReplyI pAddress  as  defi ned  i n  Table  A. 3  

Subscriber 

 

PD. subscribe   TRDP user →  TRDP l ayer  

U ser subscribes  to  process  data  
us ing  possib le  fi l ter for Com I d ,  
SourceI pAddress,  SourceI pAddress  
range,    Desti nation I pAddress.   

Hand le  hand le  for th i s  subscription ;  
returned  by the  TRDP l ayer 

etbTopoCnt as  defi ned  i n  Table  A. 3  

opTrnTopoCnt as  defi ned  i n  Table  A. 3  

Com I d  as  defi ned  i n  Table  A. 3  

DatasetLength  as  defi ned  i n  Table  A. 3  

Dataset  as  defi ned  i n  Table  A. 3  

SourceI pAddress  I P  source  address,  generated  ou t  of 
respecti ve  URI ’ s  us i ng  DNS.  

Defi nes  the  l ower I P  address  i n  
case  of an  I P  address  range  (see  
5. 4 . 4 . 6 . 2)  

Set  to  0  i f no  fi l teri ng  requested  

SourceI pAddress2  Defines  the  upper I P  address  i n  
case  of an  I P  address  range  (see  
5. 4 . 4 . 6 . 2)  

I P  source  address,  generated  ou t  of 
respecti ve  URI ’ s  us i ng  DNS   

Set  to  0  i f not  used  

Desti nation I pAddress  I P  desti nation  address,  generated  
ou t  of respecti ve  URI ’ s  us i ng  DNS  

Set  to  0  i f no  fi l teri ng  requested  

Subnet  Select  the  subnet(s)  to  subscribe;  
des ignated  one  or a l l  of the  
redundant networks.  

Timeout Timeout  (rxTime)  for PD  to  be  
received  

Un i t:  1 0–6  s  (µs)  

PD. unsubscribe   TRDP user → TRDP  l ayer  

U ser unsubscribes  to  process  data  
us ing  possibl e  fi l ter for Com I d ,  
SourceI pAddress,  
Desti nati on I pAddress.  

Hand le  hand le  returned  by the  TRDP  l ayer 
i n  PD. subscribe  

PD. i nd icate   TRDP l ayer → TRDP  user  

TRDP  l ayer i nd icates  new process  
data  or a  timeout.  The  timeou t val ue  
i s  g i ven  wi th  PD. subscribe.  

Hand le  hand le  returned  by the  TRDP  l ayer 
i n  PD. subscribe  

I ndType  •  process  data  ( ‘Pd ’ )  

•  process  data  reply ( ‘Pp’ )  

•  process  data  request  ( ‘Pr’ )  

•  process  data  error  ( ‘Pe’ )  
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Role  Service  prim i tive  Parameter Description  

etbTopoCnt Received  topo  count,  as  defi ned  i n  
Table  A. 3  

opTrnTopoCnt Received  topo  count,  as  defi ned  i n  
Table  A. 3  

Com I d  Received  Com I d ,  as  defi ned  i n  
Table  A. 3  

DatasetLength  Received  user data  s i ze,  as  defi ned  
i n  Table  A. 3  

Dataset  Received  user data,  as  defi ned  i n  
Table  A. 3  

SequenceCounter Received  sequence  coun ter,  as  
defi ned  i n  Table  A. 3  

SourceI pAddress  Received  source  I P  address  

Desti nation I pAddress  Received  desti nation  I P  address,  as  
defi ned  i n  Table  A. 3  

ReplyICom I d  Received  reply Com I d ,  as  defi ned  i n  
Table  A. 3  

ReplyI pAddress  Received  reply I P  address,  as  
defi ned  i n  Table  A. 3  

Status  

I n  case  of a  TRDP error (  
‘Pe’ )  the  val ue  i s  suppl i ed  by 
TRDP.  

•  1  – t imeou t 

•  6  – no  subscri ption  

•  5  – no  memory 

•  7  – data  i nval i d  

0  OK 

<  0  NOK  

PD. pol l   TRDP user →  TRDP l ayer  

U ser pol l s  for new PD  i nstead  of 
us i ng  the  i nd ication  

Hand le  hand le  retu rned  by the  TRDP l ayer 
i n  PD. subscribe  

I ndType  •  process  data  ( ‘Pd ’ )  

•  process  data  reply ( ‘Pp’ )  

•  process  data  request ( ‘Pr’ )  

•  process  data  error  ( ‘Pe’ )  

etbTopoCnt Received  topo  count,  as  defi ned  i n  
Table  A. 3  

opTrnTopoCnt Received  topo  count,  as  defi ned  i n  
Table  A. 3  

Com I d  Received  Com I d ,  as  defi ned  i n  
Table  A. 3  

DatasetLength  Received  user data  s i ze,  as  defi ned  
i n  Table  A. 3   

Dataset  Received  user data,  as  defi ned  i n  
Table  A. 3  

SequenceCounter Received  sequence  coun ter,  as  
defi ned  i n  Table  A. 3  

SourceI pAddress  Received  source  I P  address  

Desti nation I pAddress  Received  desti nation  I P  

Copyright International  Electrotechnical  Commission  



 – 1 32  – I EC 61 375-2-3:201 5    I EC  201 5  

Role  Service  prim i tive  Parameter Description  

ReplyICom I d  Received  reply Com I d ,  as  defi ned  i n  
Table  A. 3  

ReplyI pAddress  Received  reply I P  address,  as  
defi ned  i n  Table  A. 3  

Status  

I n  case  of a  TRDP error (  
‘Pe’ )  the  val ue  i s  suppl i ed  by 
TRDP.  

•  1  – t imeou t 

•  5  – no  memory 

•  6  – no  subscription  

•  7  – data  i nval i d  

0  OK 

<  0  NOK 

 

A.6.6.2  PD  User access  

The TRDP user shal l  have  two possibi l i ties  to  retrieve  PD:  ei ther via  a  pol l  mechan ism ,  typical ly 
used  in  cycl ic user tasks,  or via  i nd ication  mechan ism ,  where  the  TRDP layer noti fies  the  user 
when  new data  are  avai lable  or when  there  i s  a  timeout.  

A.6.6.3  In teraction  sequence – PD  Pu l l  Pattern  

The sequence chart i n  F igure  A. 1 2  defines  the  al lowed  sequence of the  service  prim i tives  for 
the  PD  pu l l  pattern ,  PD. request service  prim i tive  and  related  request telegram  are  on ly cal led  
by a  requester.   

NOTE  1  Dotted  l i nes  i n  the  sequence  charts  are  used  to  i nd icate  options.  

Process  data  are  prepared  cycl ical ly by the  publ isher and  shal l  be  g iven  to  the  TRDP layer 
cal l i ng  the  PD.putData  prim i tive.   

To  receive  a  request,  the  publ isher shal l  subscribe  for i t.   

Unti l  receiving  the  fi rst request telegram  match ing  to  the  fi l ter cri teria  of the  subscription ,  
related  data  in  the  receive  buffer of the  repl ier shal l  be  marked  as  inval id .  

Also  a  request for a l ready cycl ical ly publ ished  PDU  shal l  be  possible.   

An  i ncom ing  request telegram  wi th  parameter values  ‘etbTopoCnt’  and  ‘opTrnTopoCnt’  
d i fferent to  expected  (own  local ly stored)  values  shal l  be  d iscarded .  

Each  incom ing  request te legram  shal l  be  responded  by the  TRDP layer using  the  avai lable  
process  data,  the  reply I P  address  and  the  reply Com Id  g iven  in  the  request telegram .  

I f the  reply I P  address  of the  request te legram  is  0 ,  the  source  IP  address  of the  request 
telegram  shal l  be  used  as  destination  I P  address  for the  reply.   

To  receive  the  related  reply for a  request,  the  requester needs  to  subscribe  for i t.  Destination  
IP  address,  source  IP  address  and  source  IP  address  range  are  possible  fi l ter cri teria.   

Unti l  receiving  the  fi rst reply te legram  match ing  to  the  fi l ter cri teria  of the  subscription ,  related  
data  i n  the  receive  buffer of the  subscriber shal l  be  marked  as  i nval id .  Before  send ing  the  
request telegram ,  the  related  reply data  in  the  receive  buffer of the  subscriber shal l  be  set to  
inval id .  

NOTE  2  Th i s  i s  to  prevent that  the  user fetches  ou tdated  reply data  after i t  has  requested  new reply data.  
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Timeout supervis ion  at subscriber TRDP layer shal l  be  restarted  after send ing  the  request 
te legram .  

The  request can  contain  user data.   

Before  send ing  out a  request,  the  TRDP layer shal l  check the   topopology counters  subm i tted  
wi th  the  request against the  actual  topology counters.  At least one  of the  cases  l i sted  in   
Table  A.5  for the  topography counters  shal l  be  fu l fi l l ed .  

 

 

Figure A.1 2  – In teraction  sequence chart for PD  pu l l  pattern  

A.6.6.4 In teraction  sequence – PD  Push  Pattern  

The  sequence  chart in  F igure  A. 1 3  defines  the  al lowed  sequence of the  service  prim i tives  for 
the  PD  push  pattern .  

Process  data  are  prepared  cycl ical ly by the  publ isher and  shal l  be  g iven  to  the  TRDP layer 
cal l i ng  the  PD.pu tData  prim i tive.   

The  publ isher TRDP layer shal l  send  the  data  i n  the  configured  cycle  to  the  configured  
address.  

The  publ isher TRDP layer shal l  send  ou t the  data  on ly after checking  the  local ly stored  
topography counters  subm i tted  wi th  the  publ ish  against the  actual  topography counters.  At 
least one  of the  cases  l i sted  in  Table  A. 5  for the  topography counters  shal l  be  fu l fi l l ed .  

Any subscriber can  subscribe  for the  process  telegram  using  Com ID,  destination  IP  address  
and  source  I P  address  of the  process  telegram  as  possible  fi l ter cri teria.   

Timeout supervis ion  at subscriber TRDP layer shal l  be  started  after subscription .  

Timeout supervision  at subscriber TRDP layer shal l  be  restarted  after receiving  the  related  PD  
PDU.   

The  subscriber TRDP layer shal l  check the  topography counters  of the  received  telegram  
against the  actual  topography counters  and  against the  topography counters  subm itted  wi th  the  
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subscription .  At l east one  of the  cases  l i sted  in  Table  A.5  for the  topography counters  shal l  be  
fu l fi l led .  

Un ti l  receiving  the  fi rst val id  telegram  match ing  to  the  fi l ter cri teria  the  data  shal l  be  marked  as  
inval id .  

 

Figure  A.1 3  – In teraction  sequence chart for PD  push  pattern  

A.6.6.5  PD  Redundancy Handl ing  

The sequence chart i n  F igure  A. 1 4  shows  the  sequence  of the  service  prim i tives  for 
redundancy hand l ing  of the  push  pattern .  

The  service  prim i tives  for redundancy hand l ing  shal l  be  used  in  the  same way by the  publ isher 
for the  pu l l  and  the  push  pattern .   

I f a  redundant device  en ters  the  redundancy leader state  i t  shal l  cal l  PD.activate  to  start 
publ ish ing  process  data  related  to  ComIds  marked  as  redundant.   

I f a  redundant device  en ters  the  redundancy fol lower state  i t  shal l  cal l  PD.deactivate  to  stop  
publ ish ing  process  data  related  to  Com Ids  marked  as  redundant.   

Starting  TRDP,  publ ishers  of redundant process  data  ( identi fied  by Com Id  marked  as  
redundant)  shal l  be  i n i tial ized  in  redundancy fol lower mode  (publ ish ing  deactivated).  
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Figure A.1 4 – In teraction  sequence chart for redundant PD  handl ing  

A.6.7  Topography counter check 

Before  send ing  a  telegram ,  the  topography counters  of the  telegram  shal l  be  checked  against 
the  actual  topography counters  to  ensure  that the  send ing  appl ication  shares  the  actual  train  
backbone view and  operational  train  view.  

After reception  of a  telegram ,  the  topography counter values  shal l  be  checked  to  ensure  that 
publ isher/requester and  subscriber share  an  identical  train  backbone view and  operational  train  
view.  For th is  check,  the  topography counter values  received  are  compared  wi th  the  
topography counter values  subm i tted  in  the  PD.subscribe  service  prim i tive.   

The  topography counter check i s  passed  i f at least one  of the  cases  l i sted  in  Table  A.5  came 
true.   

Table  A.5 – Topography counter check 

Publ isher Actual  topography counter values  Local ly stored  topography counter values  

submi tted  wi th  the  publ i sh  

Subscriber  Actual  topography counter values   Topography counter values  of the  received  

telegram   

Topography counter values  of the  

received  telegram  

Local ly stored  topography counter values  

submi tted  wi th  the  subscription  

Case etbTopoCnt opTrnTopoCnt etbTopoCnt opTrnTopoCnt 

1  any any 0  0  

2  0  equal  0  equal  

3  equal  any equal  0  

4  equal  equal  equal  equal  

5  (1 )  0  0  equal  equal  

(1 )  Case  appl i es  on ly for subscriber comparing  topography counter val ues  of the  received  te legram  wi th  the  
l ocal l y stored  topography coun ter val ues  subm i tted  wi th  the  subscription .  Used  to  receive  l ocal  te l egrams.  

Key:  

0    =  topography counter val ue  set  to  0  (don ’ t  care  )  
any   =  topography counter has  any val ue  i n  the  range  0 . . (232–1 )    
equal   =  l ocal  and  received  topography counter val ues  are  val i d  (1 . . (232–1 ))  and   i denti cal  
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A.6.8  State  Machine 

A.6.8. 1  Publ ish ing  PD-PDU(data)  

A publ isher shal l  publ ish  PD-PDU(data)  when  a  defined  time cycle  term inates  (push  pattern)  
and /or when  i t  receives  a  request from  a  ded icated  subscriber or an  independent 
communication  device.  

Not to  overload  subscribers,  the  publ isher of pushed  PD-PDU  shal l  apply a  traffic shaping  
mechan ism  for equal  d istribution  of the  PD-PDU ’s  over the  time.    

The  publ ish ing  of PD-PDU(data)  i s  defined  wi th  the  state  d iagram  depicted  in  F igure  A. 1 5.  

NOTE  I f there  i s  a  pu l l  request for a  PD-PDU  that  i s  a l ready publ i shed  us ing  the  push  pattern ,  the  re lated  reply i s  
sen t  to  the  address  g i ven  by the  request  i ndependentl y of the  push  pattern  address  and  cycle.   

 

Figure A.1 5 – PD  State  d iagram  publ isher 

Guards,  triggers,  actions  and  states  are  described  in  Table  A. 6  to  Table  A. 9.  

Table  A.6  – PD  publ isher state  d iagram  – guards  

Guards  Description  

pattern  confi gured  commun ication  pattern  for the  PD-PDU  exchange  
Values:  PUSH  
  PULL   

checkTopoCounts  Check the  l ocal l y stored  topology coun ters  subm i tted  wi th  the  publ i sh  against  
the  actual  topography coun ters.  At  l east  one  of the  cases  l i s ted  i n  Table  A. 5  
for the  topography counters  i s  fu l fi l l ed .  

 

IEC 
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[pattern  == PULL]

PD.putData

/ updatePdTelegram

/ restartTimer(txTime)
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Table  A.7  – PD  publ isher state  d iagram  – triggers  

Triggers  Description  

PD.publ i sh  User cal l ed  PD. publ i sh  service  prim i ti ve  

PD. unpubl i sh  User cal l ed  PD. unpubl i sh  service  prim i ti ve  

PD. putData  New process  data  packet  has  been  prepared  by the  appl i cation  for publ i sh ing  
(service  prim i ti ve  PD. pu tData)  

requestReceived  A request  te l egram  (type  ‘Pr’ )  has  been  received  

timeou t The  time  txTime expi red  

 

Table  A.8  – PD  publ isher state  d iagram  – actions  

Actions  Description  

updatePdTelegram  Take  process  data  packet  from  appl i cation  and  generate  process  data  
te legram  for publ i sh ing  

checkHeader Check val i d i ty of received  PD  request te l egram :   

•  HeaderFCS  

•  ProtocolVers ion  

Check exi stence  of a  publ i sher for that  Com I d  
I f a  publ i sher exi sts ,  check that  at  l east  one  of the  cases  l i s ted  i n  Table  A. 5  
for the  topography counters  i s  fu l fi l l ed .   

OK =  a l l  checks  passed  

sendPdTelegram  publ i sh  (send)  the  process  data  telegram  

restartTimer(txTime)  restart  the  timer 
txTime  =  cycle  time  for send ing  PD  as  defi ned  i n  PD. publ i sh  service  
prim i ti ve  

stopPubl i sh ing  Stop  publ i sh ing  on  request,  s top  the  timer  

d i scard  D i scard  the  te legram  

 

Table  A.9  – PD  publ isher state  d iagram  – states  

States  Description  

Cycl i cOperation  The  publ i sher sends  PD-PDUs  cycl i cal l y tri ggered  by a  timer 

Pol l edOperation  The  publ i sher sends  PD-PDUs  tri ggered  by a  PD-PDU(request)  

 

A.6.8.2  Request publ ish ing  of PD-PDU  (reply)  

One ded icated  subscriber or an  independent communication  device  may request one  or many 
publ ishers  to  send  their PD-PDUs.  The  requesting  of PD-PDUs is  defined  wi th  the  state  
d iagram  depicted  in  F igure  A. 1 6.  
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Figure A.1 6  – PD  State  d iagram  requester 

Triggers,  actions  and  states  are  described  in  Table  A. 1 0  to  Table  A. 1 3.  

Table  A.1 0  – PD  publ isher state  d iagram  – guards  

Guards  Description  

checkTopoCounts  Check the   topography counters  subm i tted  wi th  the  request 
against the  actual  topography counters.  At least one  of the  
cases  l i sted  in  Table  A. 5  for the  topography counters  i s  fu l fi l led .   

 

Table  A.1 1  – PD  requester state  d iagram  – triggers  

Triggers  Description  

PD. request  PD. request service  prim i ti ve  cal l ed  by appl i cation  

 

Table  A.1 2  – PD  requester state  d iagram  – actions  

Actions  Description  

prepareRequestTelegram  prepare  a  request  te l egram  to  one  or many publ i shers  

sendRequestTelegram  send  a  request  te l egram  to  one  or many publ i shers  

restartTimer (re-)start  t imer 
time  =  rxTime (timeou t val ue  g i ven  i n  PD. subscribe  service  prim i ti ve)  

setDataI nval i d  Sets  the  re lated  data  i n  the  receive  buffer to  i n i ti a l i zed/i nval i d .  

 

Table  A.1 3  – PD  requester state  d iagram  – states  

States  Description  

Request  The  requester sends  request  te l egram .  Send ing  of the  request  te l egram  i s  
tri ggered  by the  appl i cation  us ing  PD. request.  

 

IEC 
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A.6.8.3  Receiving  PD-PDU(reply/data)  

See Figure  A. 1 7.  

 

Figure A.1 7  – PD  State  d iagram  subscriber 

Triggers,  actions  and  states  are  described  in  Table  A. 1 4  to  Table  A. 1 7.  

Table  A.1 4 – PD  subscriber state  d iagram  – triggers  

Triggers  Description  

PD. subscribe  PD. subscribe  service  prim i ti ve  cal l ed  by appl i cation  

pdReceived  A process  or request  te l egram  has  been  received  

Timeout  The  rxTime  expi red  

PD. unsubscribe  PD. unsubscri be  service  prim i ti ve  cal l ed  by appl i cation  

 

Table  A.1 5  – PD  subscriber state  d iagram  – guards  

Triggers  Description  

pattern  confi gured  commun ication  pattern  for the  PD-PDU  exchange  
Values:  PUSH  
  PULL  

checkTopoCounts  Check the  topography coun ters  of the  received  telegram  against  the  
topography coun ters  subm i tted  wi th  the  subscription .  At  l east  one  of the  
cases  l i s ted  i n  Table  A. 5  for the  topography coun ters  i s  fu l fi l l ed .  

 

IEC 
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Table  A.1 6  – PD  subscriber state  d iagram  – actions  

Actions  Description  

i nd icate(data)  Noti fy appl i cation  about  a  new received  process  or request  te l egram  (service  
prim i ti ve  PD. i nd icate)  

i nd icate(timeout)  Noti fy appl i cation  about  t imeout  (service  prim i ti ve  PD. i nd icate)  

checkHeader Check header for correct FCS,  vers ion  and  type.   

Check fi l ter cri teri a  

OK =  a l l  checks  passed  

setDataI nval i d  Sets  the  PD  to  i n i ti a l i zed /i nval i d  

stopTimer(timer)  S top  the  timer wh ich  i s  re lated  to  the  subscription  

restartTimer(time)  restart  the  t imer 

t ime  =  rxTime  (timeou t val ue  g i ven  i n  PD. subscri be  servi ce  prim i ti ve)  

The  timer shal l  be  started  fi rst  t ime  when  the  subscription  i s  done.  For PUSH  
pattern  i t  shal l  be  restarted  wi th  every received  process  data  te legram .  For 
PULL pattern  i t  shal l  be  restarted  wi th  each  request.  

d i scard  D i scard  the  te legram  

 

Table  A.1 7  – PD  subscriber state  d iagram  – states  

States  Description  

Wai tForPD  Wai t  un ti l  a  new process  telegram  i s  received  

 

A.7  Message Data 

A.7.1  Communication  model  

The TRDP message data  protocol  defines  the  message data  exchange  between  a  cal ler and  
one  or many repl iers  over a  confi rmed  TRDP service.  S ince  i t  i s  thought on ly for real -time 
message data,  the  length  of a  telegram  is  l im i ted  to  64  kBytes.  The  cal ler i s  send ing  a  request 
message  wi th  or wi thout user data  to  the  repl ier(s)  and  the  repl ier(s)  shal l  send  a  reply 
message  wi th  or wi thout user data  in  return ,  i f requ ired  by the  cal ler.  The  cal ler then  shal l  qu i t 
reception  of the  reply by send ing  a  confi rmation  i f requ ired  by the  repl ier.   

NOTE  Th is  g i ves  a  “guaranteed”  transfer of data  as  the  cal l er/repl i er i s  noti fi ed  abou t the  correct  reception  and  
process ing  of the  message  data.   

A cal ler shal l  be  able  to  define  by the  request type  whether a  reply i s  expected  or not.  

A repl ier shal l  be  able  to  define  by the  reply type  whether a  confi rmation  of i ts  reply i s  expected  
or not.  

As  a  consequence,  th ree  message  data  transfer options  shal l  be  provided  by TRDP 
(Figure  A. 1 8):   

a)  request wi thout reply ( ‘noti fication ’ ) ;  

b)  request wi th  reply bu t wi thout confi rmation  ( ‘ request wi thout confi rmation ’ ) ;  

c)  request wi th  reply and  confi rmation  ( ‘ request wi th  confi rmation ’ ) .  

TRDP shal l  provide  two mechan isms to  transfer message  data  (via  UDP and  via  TCP);  the  
d i fferent service  prim i tives  of the  two possibi l i ties  shal l  not be  m ixed .   
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Figure A.1 8  – Message data  transfer options  

A.7.2  Roles  

The  communication  partners  i n  a  message data  transfer can  have  d i fferent roles:  

cal ler:  the  source  of message data  in  push  communication  pattern  

the  s ink of message data  in  pu l l  commun ication  pattern  

repl ier:  the  source  of message data  i n  pu l l  commun ication  pattern  

the  s ink of message data  i n  push  communication  pattern  

A.7.3  Communication  pattern  

A.7.3.1  Push  communication  pattern  

Message data  exchange  shal l  support the  fol lowing  push  communication  pattern  as  defined  in  
IEC 61 375-1  (for exceptions  see  note) :  

a)  poin t to  poin t ,  sporad ic wi th  acknowledge,  source  knows the  s ink;   

b)  poin t to  poin t ,  sporad ic wi thout acknowledge,  source  knows  the  s ink;   

c)  poin t to  mu l tipoin t,  sporad ic wi th  acknowledge,  source  knows  the  s ink;  

d )  poin t to  mu l tipoin t,  sporad ic wi thout acknowledge,  source  knows  the  s ink;  

e)  poin t to  mu l tipoin t,  sporad ic wi th  acknowledge,  source  does  not know the  s ink;  

f)  poin t to  mu l tipoin t,  sporad ic wi thout acknowledge,  source  does  not know the  s ink.  

NOTE  e)  i s  not  requ i red  i n  I EC 61 375-1 .  

A.7.3.2  Pu l l  communication  pattern  

Message data  exchange shal l  support the  fol lowing  pu l l  commun ication  pattern  as  defined  in  
I EC 61 375-1  (for exceptions  see  note) :  

a)  poin t to  poin t ,  sporad ic wi th  acknowledge,  s ink knows  the  source;   

b)  poin t to  poin t ,  sporad ic wi thout acknowledge,  s ink knows  the  source;   

c)  poin t to  mu l tipoin t,  sporad ic wi th  acknowledge,  s ink knows  the  source;  

d )  poin t to  mu l tipoin t,  sporad ic wi thout acknowledge,  s ink knows  the  source;  
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e)  poin t to  mu l tipoin t,  sporad ic on  fi rst acknowledge,  s ink does  not know the  source;  

f)  poin t to  mu l tipoin t,  sporad ic wi thout acknowledge,  s ink does  not know the  source.  

NOTE  e)  i s  not  requ i red  i n  I EC 61 375-1 .  

A.7.4 Addressing  

A cal ler shal l  use  an  IP  un icast address  or an  I P  mu l ticast address  for addressing  known  
repl ier(s).  

A cal ler shal l  use  an  I P  mu l ticast address  for addressing  unknown  repl iers.  

A cal ler may use  an  I P  mu l ticast address  for addressing  a  known  repl ier redundancy group.  

A repl ier shal l  respond  to  the  cal ler’s  un icast address.  

Address  ranges  wh ich  can  be  used  for message data  communication  are  defined  in   
I EC 61 375-2-5.  

A.7.5 MD-PDU  

The  structure  of a  MD-PDU  is  defined  in  F igure  A. 1 9  and  subsequently i n  ASN . 1  notation ,  wi th  
add i tional  explanation  g iven  in  Table  A. 1 8.  

 

Figure A.1 9  – MD-PDU  
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MD_PDU: : = RECORD 
  {  

  sequenceCounter UINT32   --  message sequence  counter 

  protocolVersion VERSION  --  protocol  version 

  msgType    UINT16   --  type of the  message 

  comId   UINT32   --  communication identifier 

  etbTopoCnt  UINT32   --  etbTopoCnt value  

  opTrnTopoCnt  UINT32   --  opTrnTopoCnt value 

  datasetLength UINT32   --  length of the  array ‘ dataset’  

  replyStatus   INT32   --  reply status  indication 

  sessionId  UINT32[ 4 ]   --  session identifier 

  replyTimeout  UINT32   --  reply timeout 

  sourceUri    CHAR[ 32 ]   --  source URI  ( user part)  

  destinationUri  CHAR[ 32 ]   --  destination URI  ( user part)  

  headerFcs   UINT32   --  header checksum 

  dataset   ARRAY[ ] of UINT8  --  user data set 

  }  

 

Table  A.1 8  – MD-PDU  parameters  

Parameter Description  Value  

sequenceCounter The  sequence  coun ter 

•  shal l  be  i ncremented  wi th  each  repeti ti on  of the  
message  (retu rn  to  0  on  overfl ow)  

•  shal l  be  retu rned  wi th  the  reply message  

•  shal l  s tart  wi th  val ue:  0  

Computed  

protocolVersion  The  protocol  vers ion  shal l  consist  of:   

•  H i gher s i gn i fi can t octet:  MainVersion ,   i ncremented  
for i ncompatible  changes,  

•  Lower s i gn i fi can t octet:  SubVersion ,   i ncremented  
for compatibl e  changes  

EXAMPLE  – ‘01 02’H  =  protocol  vers ion  1 . 2  

F i xed  

msgType  Type  of the  te legram .   

‘Mn ’  =  Noti fi cation  (Request wi thou t reply)  

‘Mr’  =  MD  Request wi th  reply 

‘Mp’  =  MD  Reply wi thout  confi rmation  

‘Mq ’  =  MD  Reply wi th  confi rmation  

‘Mc’  =  MD  Confi rm  

‘Me’=  MD  error  

NOTE  Coded  i n  ASCI I  for better read ing  wi th  open  protocol  
analyzer tool s  (e. g .  Wi reshark)  

‘ 4D6E‘H  ( ‘Mn ’ )  

‘ 4D72‘H  ( ‘Mr’ )  

‘ 4D70‘H  ( ‘Mp’ )  

‘ 4D71 ‘H  ( ‘Mq ’ )  

‘ 4D63‘H  ( ‘Mc’ )  

‘ 4D65‘H  ( ‘Me’ )  

 

com I d  I den ti fi er of the  user dataset.  See  a l so  A. 5.  

Unspeci fi ed  PDU  (Com I d=0)  shal l  be  supported .  

NOTE  source  I P  address  m ight  be  changed  by NAT,  see  
I EC 61 375-2-5   

set  by user 

etbTopoCnt The  topography counter:  

•  shal l  be  used  (tra in  addressing)  as  defi ned  i n  
s tandard  part  I EC 61 375-2-5  (parameter 
‘etbTopoCnt’ )  

•  shal l  be  set  by the  user 

•  shal l  be  set  for a l l  commun ication  over the  ETB  

•  shal l  be  set  i f a  va l i d  opTrnTopoCnt i s  set  

0 . . 232 -1  

set  by user  
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Parameter Description  Value  

•  opti onal  i n  a l l  other cases.  Shal l  be  set  to  0  (=  
i nval i d )  i f not  used .  

opTrnTopoCnt The  topography counter:  

•  shal l  be  used  as  defi ned  i n  5 . 3 . 3  

•  shal l  be  set  by the  user 

•  shal l  be  set  for commun ication  between  functions  
wh ich  use  i n formation  from  the  operational  tra i n  
d i rectory (e. g .  s i de  selecti ve  operations)  

•  shal l  be  set  when  the  source  device  used  the  
operational  tra i n  d i rectory to  retri eve  the  desti nation  
I P  address  (e. g .  resolving  of URI  
‘ vcu . l eadVeh . anyCst. anyClTrn . lTrn ’ )  

•  opti onal  i n  a l l  other cases.  Shal l  be  set  to  0  (=  
i nval i d )  i f not  used .  

 

datasetLength  Length  of the  user data  set  i n  number of octets  wi thou t 
padd ing  octets   

0  . . 65388  Computed  

replyStatus  The  s tatus  val ue  shal l  be  set  by the  repl i er to  report  the  
execution  resu l t  of a  request message  or by the  cal l er 
send ing  a  confi rmation .  The  execution  resu l t  i s  suppl i ed  by 
the  replyi ng  appl i cation  and  transm i tted  to  the  requesti ng  
appl i cation  i n  add i ti on  to  the  reply message  i tsel f.   

I n  case  of a  TRDP  error reply (  ‘Me’ )  the  val ue  i s  suppl i ed  by 
TRDP.  

•  –1  – reserved  

•  –2  – session  abort  

•  –3  – no  repl i er i nstance  (at  repl i er s i de)  

•  –4  – no  memory (at  repl i er s i de)  

•  –5  – no  memory ( l ocal )  

•  –6  – no  reply 

•  –7  – not  a l l  repl i es  

•  –8  – no  confi rm  

•  –9  – reserved  

•  –1 0  – send ing  fa i l ed  

<  0 :   NOK 

0:  OK 

>  0 :   user reply s tatus  

 

session I d  The  session  i denti fi cation :  

•  shal l  i denti fy a  “request-reply”  or a  “request-repl y-
confi rm ”  session  wh ich  i s  composed  of a  ca l l er 
session  and  a  reply session .   

•  shal l  i denti fy a  “request-error”  session  when  the  
repl i er’ s  TRDP  l ayer returns  an  error message.  

•  shal l  be  computed  at  cal l er s i de  and  reused  at  
repl i er ( l i s tener)  s i de.  

•  shal l  be  used  at  ca l l er s i de  to  relate  a  reply or error 
message  to  the  ori g i nal  request message  

•  shal l  be  used  at  repl i er s i de  to  i den ti fy a  
retransm ission  of the  request i n  case  the  reply 
message  was  not  received  and  to  i denti fy the  
confi rm  message  

•  shal l  be  a  UU ID  accord ing  to  RFC 41 22,  time  based  
vers ion  

Computed  

replyTimeout  The  reply timeou t val ue  shal l  be  set  to  defi ne  the  expected  
reply time  i n  a  request /  repl y session .  

Un i t:  1 0–6  s  (µs)  

Shal l  be  set  to  0  for 'Mn ' ,  'Mp' ,  'Mc'  and  'Me'  type  telegrams.  

1  . .  (2
32
-1 )  

0  ==  i n fi n i te  time  

sourceURI  The  source  URI :  

•  shal l  be  the  used  for functional  address ing  
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Parameter Description  Value  

•  shal l  be  a  nu l l  term inated  s tri ng  

•  fi l l i ng  bytes  at  the  end  shal l  be  set  to  0  

•  shal l  con tain  on l y the  “user part”  wi thout  “host  part”  
and  “@”  

•  may be  an  empty stri ng  (al l  0)  

desti nationURI  The  desti nation  URI :  

•  shal l  be  used  for functional  addressing  

•  shal l  be  a  nu l l  term inated  stri ng  

•  fi l l i ng  bytes  at  the  end  shal l  be  set  to  0  

•  shal l  con tain  on l y the  “user part”  wi thout  “host  part”  
and  “@”  

•  may be  an  empty stri ng  (al l  0)  

 

headerFCS  The  header frame check sequence:  

•  shal l  be  calcu lated  for the  MD  header 

•  shal l  not  i ncl ude  the  HeaderFCS  i tsel f 

Computed  accord ing  
to  A. 3  

dataset The  user data.  

I f the  user data  set  l ength  i s  not  a  mu l ti pl e  of 4  octets ,  
octets  wi th  a  val ue  of 0  (zero)  shal l  be  appended  un ti l  a  
mu l ti p l e  of 4  octets  i s  reached  (padd ing  bytes).  

 

A.7.6  In teraction  between  appl ication  and  TRDP layer 

A.7.6.1  Service  primi tives  

The TRDP layer shal l  provide  services  for message data  communication  to  the  TRDP user.  
The  service  prim i tives  l i sted  in  Table  A. 1 9  and  Table  A.20  shal l  be  provided .   

NOTE  The  service  prim i ti ves  are  defi ned  i n  an  abstract way i n  order to  not  restri ct  implementation .  The  
speci fi cation  of the  service  i n terface  i tsel f i s  not  i n  the  scope  of th i s  part  of the  standard .  

Table  A.1 9  – TRDP service primitives  – Cal ler 

Service  prim i tive  Parameters  Di rection/Description  

MD. request  

 

TRDP user → TRDP  l ayer  

TRDP  user asks  to  send  a  request message  (noti fi cation  on ly 
or requesti ng  a  reply)   

MsgType  •  send  noti fi cation  message  ( ‘Mn ’ )   

•  send  request  message  ( ‘Mr’ )  

UserI den ti fi er i denti fi er returned  wi th  the  MD. i nd ication .  Used  by user to  
associate  the  MD. request  wi th  the  MD. i nd ication  

Session I d  session  i denti fi er used  and  retu rned   by the  TRDP  l ayer.  

TransProtocol  UDP  or TCP  transport  l ayer protocol  

NumRepl iers  

 

number of repl i ers  i f the  request  message  i s  sen t  to  known  
repl i er(s),  e . g .  ‘ 1 ’  i f sent  to  one  repl i er.  Shal l  be  set  to  ‘ 0 ’  i f 
number of repl i ers  i s  unknown  or i f noti fi cation  message  i s  
sen t.  

etbTopoCnt as  defi ned  i n  Table  A. 1 8  

opTrnTopoCnt as  defi ned  i n  Table  A. 1 8  

Com I d  as  defi ned  i n  Table  A. 1 8  
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Service  prim i tive  Parameters  Di rection/Description  

DatasetLength  as  defi ned  i n  Table  A. 1 8  

Dataset  as  defi ned  i n  Table  A. 1 8  

SourceURI  as  defi ned  i n  Table  A. 1 8  

Desti nationURI  as  defi ned  i n  Table  A. 1 8  

Desti nation I pAddress  I P  desti nati on  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

ReplyTimeOut as  defi ned  i n  Table  A. 1 8  

 MaxNumRetries  maximum  number of retri es  i n  case  NumRepl iers  ==  1 .  Value  
range  0 . . 2 .  

MD. i nd icate   TRDP l ayer →  TRDP user  

TRDP  l ayer i n forms  abou t an  even t (received  data,  timeout  
or error).  

I ndType  •  reception  of a  reply message  ( ‘Mp’ )  

•  reception  of a  query message  ( ‘Mq ’ )  

•  TRDP  l ayer error ( ‘Me’ )  

UserI den ti fi er i denti fi er wh ich  was  subm i tted  wi th   MD. request  

Session I d  session  i denti fi er used  by the  TRDP l ayer.  

NoOfRepl  Number of received  repl i es  

etbTopoCnt etbTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error return )  

opTrnTopoCnt opTrnTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error return )  

Com I d  as  defi ned  i n  Table  A. 1 8  

DatasetLength  as  defi ned  i n  Table  A. 1 8  

User Dataset  as  defi ned  i n  Table  A. 1 8  

SourceURI  as  defi ned  i n  Table  A. 1 8  

Desti nationURI  as  defi ned  i n  Table  A. 1 8  

SourceI pAddress  I P  source  address  

Desti nation I pAddress  I P  desti nati on  address   

ReplyTimeOut as  defi ned  i n  Table  A. 1 8  

ReplyStatus  as  defi ned  i n  Table  A. 1 8  

MD. confi rm    TRDP  user  → TRDP  l ayer  

TRDP  user  asks  to  send  a  confi rm  message  

Session I d  

 

session  i denti fi er as  retu rned  by MD. i nd ication .  Used  by the  
TRDP  l ayer to  associate  the  MD. confi rm  wi th  the  session  

ReplyStatus  as  defi ned  i n  Table  A. 1 8  

MD. abort   TRDP user  →  TRDP l ayer  

TRDP  user  asks  to  abort  an  open  sess ion  e . g  because  of a  
TCN  i nauguration  

Session I d  session  i denti fi er used  by the  TRDP l ayer.  
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Table  A.20  – TRDP service primi tives  – Repl ier 

Service  prim i tive  Parameters  Di rection/Description  

MD.addListener  

 

TRDP user  →  TRDP  l ayer  

TRDP user asks  the  TRDP l ayer to  prepare  for reception  
of noti fi cation/request messages  (e. g .  by j o i n i ng  defi ned  
MC groups  and  provid i ng  telegram  buffer).   

F i l ters  can  be  set  for Com I d ,  SourceI pAddress,  
SourceI pAddress  range,  Desti nation I pAddress,  
SourceURI  and  Desti nationURI .  

Hand le  Hand le  for th i s  l i s tener,  retu rned  by the  TRDP  l ayer 

Com I d  Noti fi cation /request  wi th  that  Com I d(s)  to  be  accepted   

etbTopoCnt actual  etbTopoCnt val ue   

opTrnTopoCnt actual  opTrnTopoCnt val ue  

SourceURI []  as  defi ned  i n  Table  A. 1 8,  on l y noti fi cation /request  from  
that  source  URI (s)  to  be  accepted ,  on l y user part  taken  
i n to  account,  host  part  on l y i n  case  of g roup  addressing   

See  a l so  A. 7. 6 . 3  

Desti nationURI  as  defi ned  i n  Table  A. 1 8,  on l y noti fi cation /request  wi th  
that  desti nation  URI  to  be  accepted ,  on l y user part  taken  
i n to  account,  host  part  on l y i n  case  of g roup  address ing  

See  a l so  A. 7. 6 . 3  

SourceI pAddress  I P  source  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

Defines  the  l ower I P  address  i n  case  of an  I P  address  
range  (see  5. 4 . 4 . 6 . 2)  

SourceI pAddress2  Defines  the  upper I P  address  i n  case  of an  I P  address  
range  (see  5. 4 . 4 . 6 . 2)  

I P  source  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

Set  to  0  i f not  used  

Desti nation I pAddress  I P  desti nation  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

UserI den ti fi er I denti fi er to  be  returned  wi th  MD. i nd icate  

MD. updateListener  TRDP user  →  TRDP  l ayer  

TRDP user asks  the  TRDP l ayer to  update  the  l i s tener 
parameters  and  eventual l y MC group  membersh ips  after a  
change  of the  tra in  topology.  

Hand le  Hand le  for th i s  l i s tener 

etbTopoCnt actual  etbTopoCnt val ue   

opTrnTopoCnt actual  opTrnTopoCnt val ue  

SourceI pAddress  I P  source  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

Defines  the  l ower I P  address  i n  case  of an  I P  address  
range  (see  5. 4 . 4 . 6 . 2)  

SourceI pAddress2  Defines  the  upper I P  address  i n  case  of an  I P  address  
range  (see  5. 4 . 4 . 6 . 2)  

I P  source  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

Set  to  0  i f not  used  
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Service  prim i tive  Parameters  Di rection/Description  

Destination I pAddress  I P  desti nation  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

MD. remListener  

 

TRDP user  →  TRDP  l ayer  

TRDP user asks  the  TRDP  l ayer to  remove  a  l i s tener 

Hand le  Hand le  retu rned  by the  TRDP  l ayer i n  MD. addListener 

MD. i nd icate   TRDP l ayer → TRDP  user  

TRDP l ayer i n forms  about  an  event   

I ndType   

 

•  reception  of a  request message  ( ‘Mr’ )  

•  reception  of a  noti fi cation  message  ( ’Mn ’ )  

•  TRDP  l ayer error ( ‘Me’ )  

UserI denti fi er i denti fi er wh ich  was  subm i tted  wi th   MD. addListener 

Session I d  Session  i denti fi er of the  session  created  by the  TRDP  
l ayer  

etbTopoCnt etbTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error return )  

opTrnTopoCnt opTrnTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error return )  

Com I d  opTrnTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error return )  

DatasetLength  as  defi ned  i n  Table  A. 1 8  

Dataset as  defi ned  i n  Table  A. 1 8  

SourceURI  as  defi ned  i n  Table  A. 1 8  

Desti nationURI  as  defi ned  i n  Table  A. 1 8  

SourceI pAddress  I P  source  address   

Desti nation I pAddress  I P  desti nation  address.  Can  a l so  be  an  I P  mu l ti cast  
address.  

ReplyTimeOut as  defi ned  i n  Table  A. 1 8  

ReplyStatus  as  defi ned  i n  Table  A. 1 8  

MD. reply  TRDP user → TRDP  l ayer  

TRDP  user asks  to  send  a  reply message   

MsgType  

 

•  send  reply message  ( ‘Mp’ )  

•  send  query message  ( ‘Mq ’ )  

Session I d  

 

Session  i denti fi er as  i nd icated  wi th  MD. i nd ication .  Used  
by the  TRDP  l ayer to  associate  the  MD. reply wi th  the  
reply session  

Com I d  as  defi ned  i n  Table  A. 1 8  

DatasetLength  as  defi ned  i n  Table  A. 1 8  

UserDataset  as  defi ned  i n  Table  A. 1 8  

SourceURI  as  defi ned  i n  Table  A. 1 8  

SourceI pAddress  I P  source  address,  generated  ou t  of respecti ve  URI ’ s  
us i ng  DNS  

ReplyTimeOut as  defi ned  i n  Table  A. 1 8  

ReplyStatus  as  defi ned  i n  Table  A. 1 8  

MD. release   TRDP  l ayer → TRDP  user  

TRDP  l ayer i n forms  abou t a  received  confi rm  message,  
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Service  prim i tive  Parameters  Di rection/Description  

related  timeout  or error.  

MsgType  •  reception  of a  confi rm  message  ( ‘Mc’ )  

•  TRDP l ayer error ( ‘Me’ )  

Session I d  Sess ion  i den ti fi er used  by the  TRDP l ayer.   

e tbTopoCnt etbTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error retu rn)  

opTrnTopoCnt opTrnTopoCnt val ue  obtained  from  received  message.  

Set  to  0  i f unknown  (error retu rn)  

Com I d  as  defi ned  i n  Table  A. 1 8  

SourceURI  as  defi ned  i n  Table  A. 1 8  

SourceI pAddress  I P  source  address   

ReplyStatus  as  defi ned  i n  Table  A. 1 8  

 

A.7.6.2  In teraction  sequence 

The sequence chart i n  F igure  A. 20  defines  the  sequence of the  service  prim i tives.  

 

Figure A.20  – In teraction  sequence chart 

A.7.6.3  F i l tering  ru les  

The service  prim i tive  MD.addListener al lows  to  optional ly define  SourceURI  and  
DestinationURI  for fi l tering  received  MD  telegrams.  For the  fi l tering ,  the  fol lowing  ru les  shal l  
apply:  

a)  An  empty DestinationURI  i n  a  MD  telegrams  shal l  be  received  by a  l i stener regard less  
of any speci fied  DestinationURI .  
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b)  An  empty SourceURI  in  a  MD  telegrams  has  no  special  mean ing .  

c)  An  empty DestinationURI  fi l ter entry in  MD.addListener service  prim i tive  means  that the  
l i stener shal l  receive  MD telegrams  regard less  of any defined  DestinationURI  i n  the  MD 
telegrams.  

d )  An  empty SourceURI  fi l ter entry in  MD.addListener service  prim i tive  means  that the  
l i stener shal l  receive  MD  telegrams  regard less  of any defined  SourceURI  i n  the  MD  
telegrams.  

e)  Any two l i steners  shal l  have  a  d is j unctive  set of fi l ter parameters  Com Id ,  SourceURI ,  
DestinationURI ,  SourceI pAddress  and  Destination I pAddress.  I f empty fi l ter parameters  
are  used ,  any two l isteners  have  to  d i ffer i n  at l east one  non-empty fi l ter parameter.  

f)  MD  telegrams wi th  empty DestinationURI  may be  received  by several  l i steners  wi th  
d i fferent DestinationURI  fi l ters  on  one  device.  TRDP has  to  hand le  the  dupl ication  of 
received  data  for the  d i fferent l i steners.  

NOTE  A MD te legram  sen t to  an  un icast  I P  desti nation  address  wi th  empty Desti nationURI  i s  a  poten tia l  mu l ti cast  
– mu l ti pl e  repl i es  may be  received .  

A.7.7  Topography counter check 

Before  send ing  a  telegram ,  the  topography counters  of the  telegram  shal l  be  checked  against 
the  actual  topography counters  to  ensure  that the  send ing  appl ication  shares  the  actual  train  
backbone view and  operational  train  view.  

After reception  of a  telegram ,  the  topography counter values  shal l  be  checked  to  ensure  that 
cal ler and  repl ier share  an  i dentical  train  backbone  view and  operational  train  view.  For th is  
check,  the  topography counter values  received  are  compared  fi rst wi th  the  actual  topography 
counter values  and  then  wi th  those  subm itted  in  the  MD.addListener service  prim i tive.   

The  topography counter check is  passed  i f at least one  of the  cases  l i sted  in  i s  true.   

Table  A.21  – Topography counter check 

Cal ler Actual  topography counter values  Topography counter values  of the  telegram  to  

be  sent 

Repl ier Actual  topography counter values   Topography counter values  of the  received  

telegram   

Topography counter values  of the  

received  telegram  

Local ly stored  topography counter values  

submi tted  wi th  add ing  a  l i stener 

Case  etbTopoCnt opTrnTopoCnt etbTopoCnt opTrnTopoCnt 

1  any any 0  0  

2  0  equal  0  equal  

3  equal  any equal  0  

4  equal  equal  equal  equal  

5(1 )  0  0  equal  equal  

(1 )  Case  appl i es  on ly for repl i er comparing  topography counter val ues  of the  received  te legram  wi th  the  l ocal l y 
stored  topography coun ter val ues  subm i tted  wi th  add ing  the  l i s tener.  Used  to  receive  l ocal  te l egrams.  

Key:  

0    =  topography coun ter val ue  set  to  0  (don ’ t  care)   
any   =  topography counter has  any val ue  i n  the  range  0 . . (232–1 )    
equal   =  l ocal  and  received  topography counter val ues  are  val i d  (1 . . (232–1 ))  and   i denti cal  
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A.7.8  MD  protocol  state  machine 

A.7.8. 1  TRDP Layer – Cal ler 

I f a  TRDP user (cal ler)  requests  send ing  a  message,  i ts  topography counters  shal l  be  checked  
against the  actual  topography counters.  I f none  of the  cases  l i sted  in  Table  A. 21  i s  TRUE,  the  
message shal l  be  d iscarded .  

I f a  TRDP user (cal ler)  requests  send ing  a  noti fication ,  a  noti fication  message (MsgType ‘Mn ’ )  
shal l  be  sent.  The  session  i denti fier of the  noti fication  message shal l  be  set to  0.  

I f a  TRDP user (cal ler)  requests  send ing  a  request message,  a  cal ler session  shal l  be  opened  
and  a  request message  (MsgType ‘Mr’ )  shal l  be  sent.  

To  ensure  that the  session  identi fier i s  un ique,  each  request-reply/request-reply-confi rm   
session  shal l  be  i denti fied  by a  1 6  byte  UU ID  accord ing  to  RFC 41 22,  time  based  version .  The  
session  i denti fier i s  calcu lated  at cal ler s ide  in  the  TRDP layer,  transm itted  wi th in  each  
message  and  used  at cal ler and  repl ier s ide  to  i denti fy the  related  cal l er and  repl ier session .  

A timeout value  for the  reply message(s)  shal l  be  defined  by the  TRDP user (cal ler) .   

NOTE  I f retri es  are  selected ,  the  t imeou t at  appl i cation  l ayer can  be  up  to  (maxNumRetri es  +  1 )  ×  replyTimeout.   

During  the  cal ler session ,  the  TRDP layer shal l  wai t for incom ing  reply messages  (MsgType  
‘Mp’ ,  ‘Mq ’  or ‘Me’  ) .  Al l  i ncom ing  reply messages  related  to  the  cal ler session  ( identi fied  by the  
received  session  i d )  shal l  be  g iven  immed iately to  the  TRDP user.  

I f the  number of expected  incom ing  repl ies  is  reached  and  there  are  no  more  outstand ing  
confi rmations  from  TRDP user (cal ler),  the  cal ler session  shal l  be  closed .   

I f the  repl ier requests  a  confi rmation  (MsgType  ‘Mq ’ ) ,  the  TRDP layer shal l  start a  timer wi th  
the  g iven  confi rm  timeout time of the  reply and  wai t for the  confi rmation  from  the  TRDP user 
(cal ler).   

The  confi rmation  shal l  use  as  destination  URI  the  source  URI  received  in  the  reply message.  

After getting  the  confi rmation  from  TRDP user (cal ler) ,  the  TRDP layer shal l  send  a  
confi rmation  message (MsgType ‘Mc’ )  to  the  repl ier.   

A confi rmation  message shal l  not contain  user data  and  shal l  be  sent on ly as  un icast.   

The  TRDP user (cal ler)  shal l  take  care  to  provide  the  confi rmation  i n  time as  i nd icated  by the  
ReplyTimeOut parameter of the  reply.   

I f the  number of incom ing  repl ies  is  reached  and  the  confi rm  timeout timer expires  wh i le  
wai ting  for ou tstand ing  confi rmations  from  TRDP user (cal ler),  the  TRDP user (cal ler)  shal l  be  
noti fied  that confi rmations  are  m issing  and  the  cal ler session  shal l  be  closed .   

I f the  reply timeout timer of the  cal ler session  expires  because  of a  m issing  reply and  the  
number of expected  repl iers  is  1 ,  the  TRDP layer shal l ,  depend ing  on  the  g iven  parameter 
value  ‘MaxNumRetries’ ,  repeat the  request up  to  two times  before  i t  noti fies  the  TRDP user 
(cal ler)  about the  m issing  reply and  closes  the  cal ler session .  

I f the  reply timeout timer expi res  and  the  number of expected  repl iers  i s  greater than  1  and  
less  than  the  expected  repl ies  have  been  received ,  the  TRDP Layer shal l  noti fy i ts  TRDP user 
(cal ler)  about the  timeout and  the  number of m issing  repl ies.  The  cal ler session  shal l  be  closed  
when  al l  requested  confi rmations  are  sent or the  confi rmation  timeout timer has  timed  out.   
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I f the  number of repl iers  i s  not known  (parameter NoOfRepl iers  =  0  and  the  reply timeout timer 
expires,  the  total  number of repl ies  shal l  be  i nd icated  to  the  TRDP user (cal ler)  and  the  cal l er 
session  shal l  be  closed .  

There  shal l  be  no  retransm ission  of request messages  i f TCP is  used .  I f for TCP 
retransm ission  or continu ing  of the  transm ission  is  wished ,  th is  shal l  be  done  in  a  h igher level  
service  or i n  the  appl ication .  TRDP shal l  provide  the  in terface  to  continue  a  transm ission  after 
the  connection  was  lost.  

I f the  TRDP layer receives  a  reply message  (MsgType ‘Mp’ ,  ‘Mq ’  or ‘Me’ )  wi thout having  
opened  a  cal ler session  for the  ind icated  session  id ,  the  message  shal l  be  d iscarded .  

The  topography counter values  obtained  during  cal l er session  open ing  shal l  be  used  
throughout the  session  (for request and  confi rmation  messages).  

I f a  TRDP user receives  a  reply message wi th  topography counter values  d i fferent to  the  
expected  ones  (see  Table  A. 5),  the  message shal l  be  d iscarded .  

I f a  TRDP user aborts  an  (open)  session  (e. g .  after a  train  topology change),  runn ing  timers  
shal l  be  stopped ,  the  session  identi fier shal l  be  destroyed  and  the  session  shal l  be  closed .   

The  behavior of the  cal ler’s  TRDP layer i s  depicted  in  F igure  A. 21  wi th  explanations  g iven  in  
Table  A. 22  to  Table  A. 25.  

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 1 53  – 

 

Figure  A.21  – TRDP layer MD  cal ler state  chart 

Table  A.22  – MD cal ler state  d iagram  – triggers  

Triggers  Description  

MD. request  User cal l ed  MD. request  service  prim i ti ve  

mpReceived  Val i d  reply wi thou t requested  confi rmation  received ,  see  A. 7. 8. 3  

mqReceived  Val i d  reply wi th  requested  confi rmation  received ,  see  A. 7. 8. 3  

meReceived  Val i d  MD  error message  received ,  see  A. 7. 8. 3  

MD. confi rm  User cal l ed  MD. confi rm  service  prim i ti ve  

MD.abort  User cal l ed  MD. abort  service  prim i ti ve  to  cl ose  the  open  sess ion  (e. g .  after a  
change  of topography coun ters).  

t imeou t Reply t imeout  (no  reply message   received  wi th i n  replyTimeout)  

 

Table  A.23  – MD cal ler state  d iagram  – guards  

Guards  Description  

sendType  Type  of the  MD  request  te l egram  as  requested  by the  user i n  the  MD. request 
service  prim i ti ve  

expectedRepl i es  Number of expected  repl i es  as  i nd icated  i n  MD. request  servi ce  prim i ti ve  
(parameter ‘NoOfRepl i ers ’ )  

m iss i ngRepl i es  Counter for m iss ing  repl i es  

m iss i ngConfi rms  Counter for m iss ing  confi rms  

maxTimeoutCnt Counter for timeouts.  Shal l  be  decremented  wi th  each  timeout.  

IEC 

CompositeStateCaller

MD.request / mdCallSession

[sendType == ‚Mr’]

/ openCallSession

/ sendRequestMessage

/ maxTimeoutCnt =  3

/ restartTimer(replyTime)

StateWaitForReply

[sendType == ‚Mn’]

/ sendRequestMessage

[missingReplies == 0 AND missingConfirms == 0]   / leave

MD.abort / leave

timeout / mdHandleCallerTimeout

Start  

(mdCallSession)

Start  (caller)

MD.confirm

/ sendConfirmMessage

/ missingConfirms--

mpReceived

/ indicate(data)

/ missingReplies--

mqReceived

/ indicate(data)

/ missingReplies—

/ missingConfirms++

Start (mdHandleCallerTimeout)

[(maxTimeoutCnt != 0) AND 

(expectedReplies == 1 )]

/ sendRequestMessage

/ maxTimeoutCnt--

/ restartTimer(replyTime)

[else]

/ leave

meReceived

/ indicate(data)

/ leave

/ closeCallSession
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Guards  Description  

checkMessage  Check received  message  for correct  CRC,  protocol   vers ion ,  protocol  type,  
l eng th  and  topography counter (at  l east  one  of the  cases  l i s ted  i n  Table  A. 21  
for the  topography counters  i s  fu l fi l l ed ).  

checkTopoCounts  Check the  topopology counters  of the  received  message  against  the  actual  
topography counters.  At  l east  one  of the  cases  l i s ted  i n  Table  A. 21  for the  
topography counters  i s  fu l fi l l ed .  

 

Table  A.24 – MD  cal ler state  d iagram  – actions  

Actions  Description  

mdCal lSession  Hand les  the  s tates  of a  ca l l er sess ion .  

openCal lSession  Creates  a  cal l er session  

cl oseCal lSession  Closes  the  cal l er sess ion  

mdGetCal lSessionState  Returns  the  state  of the  cal l er session  for a  g i ven  session I d  

sendRequestMessage  Sends  the  request message.  

I f send ing  the  request message  i s  repeated  after timeou t te l egram  
parameter ‘SequenceCounter’  shal l  be  i ncremented .  

sendConfi rmMessage  Sends  the  confi rm  message  

I nd icate  I n form  user abou t a  received  reply or error message  by i nvoking  
MD. i nd icate  service  prim i ti ve  

restartTimer(replyTime)  Start  a  timer wi th  the  user defi ned  replyTimeout val ue  (MD. request service  
prim i ti ve)  

d i scard  d i scard  received  message  wi thou t fu rther processing  

 

Table  A.25 – MD cal ler state  d iagram  – states  

States  Description  

Composi teStateCal l er Composi te  state  of the  cal l er 

S tateWai tForReply State  of a  ca l l er sess ion  that  has  sen t ou t  a  request and  i s  now wai ti ng  for 
the  reply/repl i es  and  opti onal  requested  confi rmati ons  from  the  appl i cation  

A.7.8.2  TRDP Layer – Repl ier (Listener)  

Each  TRDP user (repl ier)  that wants  to  receive  MD  shal l  reg ister as  l i stener for MD  sent to  a  
speci fic URI  (mu l ticast or un icast)  or for MD  of a  speci fic Com Id .  

Al l  i ncom ing  messages  shal l  be  checked  against the  actual  topography counters.  Messages  not  
fi tting  to  the  actual  topography counters  (see  Table  A. 21 )  shal l  be  d iscarded .   

Al l  i ncom ing  messages  shal l  be  checked  against reg istered  l i steners.  Any message to  a  not 
reg istered  l i stener or to  a  l i stener expecting  another value  of the  topography counters  shal l  be  
d iscarded .   

I n  case  of a  un icast request message to  a  not reg istered  l i stener or to  a  l i stener expecting  
another value  of the  topography counters  an  error message (MsgType  =  ‘Me’ )  shal l  be  sent 
ind icating  the  error wi th  replyStatus  ==  -3  (no  rep l i er  i n stance) .   

I f a  noti fication  message (MsgType ‘Mn ’ )  i s  received ,  the  message shal l  be  passed  to  the  
related  l i stener.   
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I f a  request message  (MsgType ‘Mr’ )  i s  received ,  a  reply session  shal l  be  opened  using  the  
received  session  id ,  a  timeout timer wi th  the  received  reply timeout shal l  be  started ,  the  
message shal l  be  passed  to  the  related  l i stener and  the  TRDP layer shal l  wai t for the  MD. reply 
of the  l i stener.  

I f,  due  to  the  lack of resources,  a  reply session  can ’ t be  opened ,  the  received  message shal l  
be  d iscarded  and  an  error message (MsgType =  ‘Me’ )  shal l  be  sent,  i nd icating  the  error wi th  
replyStatus  ==  -4  (no  memory (at repl ier s ide)).  

I f a  request message  (MsgType  ‘Mr’ )  i s  received  for an  open  reply session  wi th  the  received  
session  i d  wh i le  wai ting  for the  MD. reply of the  l i stener,  the  request message shal l  be  
d iscarded .   

After receiving  the  MD. reply from  the  TRDP user ( l istener),  the  TRDP layer shal l  send ,  
depend ing  on  MD. reply of the  l i stener,  a  reply message wi thout confi rmation  (MsgType =  ‘Mp’ )  
or a  reply message wi th  confi rmation  (MsgType  =  ‘Mq ’ )  to  the  cal ler.   

A reply message shal l  be  sent on ly as  un icast using  source  I P  address  and  source  URI  of the  
related  request message as  destination  IP  address  and  destination  URI .  

The  MD. reply of a  l i stener shal l  use  as  source  IP  address  the  IP  address  of the  l i stener and  as  
source  URI  the  un ique  URI  (user part)  of the  l i stener.  

I f a  reply message wi thout confi rmation  (MsgType =  ‘Mp’ )  was  sent,  the  reply session  shal l  be  
closed .  

I f a  reply message  wi th  confi rmation  (MsgType =  ‘Mq ’ )  was  sent,  the  timeout timer of the  reply 
session  shal l  be  restarted  using  the  g iven  confi rm  timeout value.  

I f a  request message (MsgType ‘Mr’ )  i s  received  wi th  a  d i fferent sequence counter for an  
al ready open  reply session ,  after the  TRDP layer has  received  the  MD. reply from  the  TRDP 
user (repl ier),  the  TRDP layer shal l  repeat send ing  the  reply message (MsgType  =  ‘Mq ’ )  to  the  
cal ler wi th  an  incremented  sequence counter.  After resend ing  the  reply message the  timeout 
timer of the  reply session  shal l  be  restarted  using  the  g iven  confi rm  timout value.  

I f a  request message (MsgType ‘Mr’ )  i s  received  for an  al ready open  reply session  and  the  
same sequence counter l i ke  received  before,  the  request message  shal l  be  d iscarded .  

I f a  confi rmation  message (MsgType ‘Mc’ )  i s  received  for an  open  reply session  wi th  the  
received  session  i d ,  the  related  l i stener shal l  be  noti fied  and  the  session  shal l  be  closed .  

I f a  confi rmation  message (MsgType ‘Mc’ )  i s  received  wi thout having  an  open  reply session  
wi th  the  received  session  i d ,  the  message shal l  be  d iscarded .  

I f the  timeout timer of a  reply session  expi res,  the  reply session  shal l  be  closed .  I n  case  of a  
timeout because  of a  m issing  confi rmation  or a  m issing  MD. reply of the  l i stener,  the  l i stener 
shal l  be  noti fied .   

The  topography counter values  obtained  in  an  MD.addListener service  prim i tive  shal l  be  used  
for upcom ing  reply sessions  un less  they are  updated  by the  user (MD.updateListener service  
prim i tive).  

I f a  TRDP user receives  a  request message wi th  topography counter values  d i fferent to  the  
expected  ones  (see  Table  A.21 ),  the  message shal l  be  d iscarded .  

I f a  TRDP user removes  or updates  a  l i stener (e. g .  after a  train  topology change)  during  an  
open  session ,  runn ing  timers  shal l  be  stopped ,  the  session  identi fier shal l  be  destroyed  and  the  
session  shal l  be  closed .    
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The  behavior of the  repl iersr’s  TRDP layer i s  depicted  in  F igure  A. 22  wi th  explanations  g iven  in  
Table  A.26  unti l  Table  A. 29.  

 

   

Figure A.22  – TRDP layer MD repl ier state  chart 

IEC 

[msgType == ‚Mr’]

/ mdReplySession

[exists == TRUE]

/ getReplySessionState(sessionId)

/fi l terForListener

[exists == FALSE ]

Start (mdHandleRequest)

[msgType == ‚Mr’  AND 

  unicastAddr == TRUE]

/ d iscardMsg

/ sendReplyMsg(noListener)[msgType == ‚Mn’]

/ mdIndicate(data)

[exists == FALSE]

[exists == TRUE ]

/ existsReplySession(sessionId) 

StateWaitForApplReply

[replyType == ‚Mp’]

/ sendReplyMsg(data)

/ closeReplySession

[replyType == ‚Mq’]

/ sendReplyMsg(data)

/ restartTimer(confirmTime)

entry / indicate(data)

MD.reply / leave

(mdAbort == TRUE) / leave

StateWaitForConfirm

/ openReplySession

mcReceived  / indicate(data);  leave

timeout / leave

(mdAbort == TRUE) / leave

exit / release (data OR timeout OR abort)

exit / closeReplySession

Start (mdReplySession)

CompositeStateReplier

MD.addListener / addListener

MD.updateListener / updateListener

MD.remListener / remListener

mrReceived  / mdHandleRequest

mnReceived / mdHandleRequest

Start  (replier)

[state == StateWaitForConfirm]

/ getSequCnt(sessionId)

[else]

/ discardMsg

[repeated == TRUE]

/sendReplyMsg(data)

/restartTimer(confirmTime)[else]

/ d iscardMsg

[mdAbort == TRUE]

/ closeReplySession

[else]

[else]

/ discardMsg
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Table  A.26 – MD  repl ier state  d iagram  – triggers  

Triggers  Description  

MD.addListener User cal l ed  MD.addListener service  prim i ti ve  

MD. updateListener User cal l ed  MD. updateListener service  prim i ti ve  

MD. remListener User cal l ed  MD. remListener service  prim i ti ve  

mrReceived  Val i d  request  received ,  see  A. 7. 8. 3   

mnReceived  Val i d  noti fi cation  received ,  see  A. 7. 8. 3  

mcReceived  Val i d  confi rmation  received ,  see  A. 7. 8. 3  

MD.Reply User cal l ed  MD. reply service  prim i ti ve  

timeou t Confi rm  timeou t (no  confi rm  message  received  wi th i n  repl yTimeout)  

 

Table  A.27  – MD  repl ier state  d iagram  – guards  

Guards  Description  

existsReplySession  
(session I d )  

The  reply sess ion  for a  g i ven  sess ion  i d  exi sts  

exi stsLi stener A l i s tener for the  g i ven  request wi th  fi tti ng  topography coun ters  (see  
Table  A. 21 )  exi sts .  

repl yType  Type  of MD  reply te l egram  as  requested  by the  user i n  the  MD. reply 
service  prim i ti ve  

stateReplySession (sess ion I d )  repl i er session  state  for a  g i ven  session  i d  

repeated  I nd ication  of request  message  repeti ti on  

un icastAddr desti nati on  address  i s  a  un icast  address  

checkMessage  Check received  message  for correct  CRC,  protocol   vers ion ,  protocol  
type,  l ength  and  topography coun ter (at  l east  one  of the  cases  l i s ted  
i n  Table  A. 21  for the  topography counters  i s  fu l fi l l ed ).  

checkTopoCounts  Check the  topopology counters  of the  received  message  against  the  
actual  topography counters  (at  l east  one  of the  cases  l i s ted  i n   
Table  A. 21  for the  topography counters  i s  fu l fi l l ed ).   

 

Table  A.28  – MD repl ier state  d iagram  – actions  

Actions  Description  

mdReplySession  Hand les  the  states  of a  reply session .  

mdHand leRequest  Hand les  the  received  request  message.  

openReplySession  Creates  a  reply  sess ion  

cl oseReplySession  Closes  the  reply sess ion  

sendReplyMessage  Sends  the  reply message  

i nd icate  I n form  user about  a  received  request message  or a  received  
confi rmation  message  by i nvoking  MD. i nd icate  service  prim i ti ve  

re lease  I n form  user about  a  received  confi rm  message  or a  t imeout  by 
i nvoki ng  MD. release  service  prim i ti ve  

addListener Add  a  l i s tener for g i ven  fi l ter cri teria  

mdAbort  =  FALSE  

updateListener Update  l i s tener parameters  

mdAbort  =  TRUE  

remListener Remove  a  l i s tener 

mdAbort  =  TRUE  

getSequCnt(session I d )  Checks  i f the  request  message  has  been  repeated  by the  cal l er ( i s  
the  case  i f the  sequence  counter of the  previous  received  request  

Copyright International  Electrotechnical  Commission  



 – 1 58  – I EC 61 375-2-3:201 5    I EC  201 5  

Actions  Description  

message  i s  d i fferent  to  the  actual  recei ved  val ue)   

repeated  ==  TRUE:  sequence  counters  d i fferen t  

repeated  ==  FALSE:  sequence  counters  equal  

d i scardMsg  D iscard  the  received  message   

restartTimer(confi rmTime)  S tart  a  t imer wi th  the  user defi ned  replyTimeout  val ue  (MD. reply 
service  prim i ti ve)  

sendReplyMsg(param)  Send  reply message  

Param  =  ‘ data’ :  

– Reply type:  ‘Mq ’  OR ‘Mp’  (user defi ned)  

– Reply status:  user defi ned   

– Reply Com I d :  user defi ned  

– Dataset:  user defi ned  

sendReplyErr(replyStatus)  Send  error reply message  

Param  =  ‘ noListener’  

– Reply type:  ‘Me’   

– Reply status:  replyStatus   

– Reply Com I d :  0  

– Dataset:  empty 

 

Table  A.29  – MD  repl ier state  d iagram  – states  

States  Description  

Composi teStateRepl i er Composi te  state  of the  repl i er 

S tateWai tForApplReply S tate  of a  reply session  that  has  sen t a  received  request  message  
requesti ng  a  reply to  the  appl i cation  and  i s  now wai ti ng  for the  
MD. reply of the  appl i cation .  

S tateWai tForConfi rm  State  of a  reply sess ion  that  has  sen t ou t  a  reply requesti ng  a  
confi rmation  and  i s  now wai ti ng  for the  confi rmation .  

A.7.8.3  Handl ing  of received  messages  (action  mdHandleReceived)  

The state  d iagram  shown  in  F igure  A.23  wi th  explanations  g iven  in  Table  A. 30  unti l  Table  A.33  
describes  the  hand l ing  of received  message data  telegrams  
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Figure A.23  – TRDP Layer MD  telegram  reception  

Table  A.30  – MD receiver state  d iagram  – triggers  

Triggers  Description  

mdMessageReceived  A MD  te legram  has  been  received  

 

Table  A.31  – MD receiver state  d iagram  – guards  

Guards  Description  

msgType  Message  telegram  type  as  defi ned  i n  Table  A. 1 8  

 

IEC 

CompositeStateReceiver

mdMessageReceived  / mdHandleReceived

[exists == TRUE]

Start (mdHandleReceived)

[msgType == ‚Mp’]

 / mpReceived(sessionId)

Start

/ checkMsgHeader 

[msgType == ‚Mq’]

 / mqReceived(sessionId,  srcAddr)

[msgType == ‚Mc’]

 / mcReceived(sessionId,  srcAddr)

[msgType == ‚Mn’]

 / mnReceived(sessionId,  srcAddr)

[msgType == ‚Mr’]

 / mrReceived(sessionId,  srcAddr)

[msgType == ‚Mr’]

 / mrReceived(sessionId,  srcAddr)

[ else]  / discardMsg

[else]

/ discardMsg

[else]  

 [else]  

 [else]  

 [else]  

 [else]  

/ check ReplySession(sessionId)

 [OK]

/checkCallSession(sessionId) 

 [else]  / discardMsg

 [else]  / discardMsg

 [else]  

[msgType == ‚Me’]

 / meReceived(sessionId,  srcAddr)

[exists == TRUE]
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Table  A.32  – MD  receiver state  d iagram  – actions  

Actions  Description  

checkCal lSession  Check i f a  ca l l er session  to  the  g i ven  reply exi sts  

I f a  cal l er sess ion  exi sts ,  check that  at  l east  one  of the  cases  l i s ted  i n  
Table  A. 5  for the  topography counters  i s  fu l fi l l ed .   
 exi sts  =  TRUE:  both  checks  passed  

checkReplySession  Check i f a  reply session  to  the  g i ven  request or confi rmation  exi sts  
exi sts  =  TRUE:  check posi ti ve  

NOTE  There  may be  mu l ti pl e  reply sessions  

checkMsgHeader Check the  MD  te legram  header for FCS,  vers ion  and  sequence  coun ter 
and  d i scard  i ncorrect  te l egram  

mpReceived  Tri gger reception  of Mn ’  type  MD  telegram  

mqReceived  Tri gger reception  of ‘Mq ’  type  MD  tel egram  

mcReceived  Tri gger reception  of ‘Mc’  type  MD  telegram  

mrReceived  Tri gger reception  of ‘Mr’  type  MD  te legram  

mnReceived  Tri gger reception  of ‘Mn ’  type  MD  tel egram  

d i scardMsg  D iscard  the   message  

 

Table  A.33  – MD receiver state  d iagram  – states  

States  Description  

Composi teStateReceiver Composi te  state  of the  receiver 

 

A.7.9  TCP Connection  Handl ing  

This  subclause  defines  the  hand l ing  of TCP connections  for TRDP message  data  transm ission .  

Using  TCP for data  transm ission  requ ires  an  establ ished  TCP connection  between  the  cal ler 
and  the  repl ier device.  Thus  the  fi rst request to  a  speci fied  device  shal l  open  a  connection  i f 
there  was  not yet a  connection  establ ished  before.   

As  long  as  a  TCP connection  to  another device  in  the  requ i red  d i rection  is  open ,  i t  shou ld  be  
reused  for a l l  fu rther cal l s  to  th is  device.   

The  cal ler shal l  close  an  existing  TCP connection  (active  end)  in  the  fol lowing  cases:  

•  A s ignal  that the  TCP connection  wi l l  be  closed  has  been  received .  

•  TRDP shu t down  or re- in i tial ization .   

•  A timeout occurred  because  the  TCP connection  has  not been  used  for a  defined  time.  

The  repl ier shal l  use  the  connection  opened  by the  cal ler.  

The  repl ier shal l  close  an  existing  TCP connection  (passive  end)  in  the  fol lowing  cases:  

•  A s ignal  that the  TCP connection  wi l l  be  closed  has  been  received .  

•  TRDP shut down  or re-in i tial ization .   

•  Another TCP connection  was  opened  from  the  same cal ler device  and  the  old  
connection  is  not used  anymore  for a  defined  time.  
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A.8  Message data echo server (option)  

End  devices  wi th  TRDP message  data  support can  provide  a  message  data  echo function .  A 
system  that wants  to  test communication  wi th  an  end  device  sends  an  echo request (ERQ)  to  
the  end  device  by using  the  MD. request service  prim i tive.  The  end  device  activates  an  echo 
function  that creates  an  echo reply (ERP),  copies  data  from  the  ERQ to  the  ERP and  then  
returns  i t  to  the  sender.  

The  Message  Data  Echo shou ld  be  implemented  in  the  TRDP layer.   

When  message  data  arrive  wi th  the  echo  ComId  (see  Table  A. 2)  an  echo message i s  created  
and  returned  to  the  source.  The  user data  of the  returned  message  shal l  be  a  copy of the  
received  user data.  
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Annex B  
(normative)  

 

Safe  Data Transmission  (SDTv2)  

B.1  General  

This  annex defines  an  extension  to  the  communication  profi le  for the  transm ission  of safety 
related  (vi tal )  data  over ETB.  

B.2  Overview of SDTv2  (informal )  

SDTv2  provides  a  safe  communication  path  between  a  source  of safety related  (vi tal )  data  
(SDSRC)  and  one  or several  s inks  of those  data  (SDSINK).  Th is  safe  commun ication  path  is  
cal led  "SDTv2  channel ".  F igure  B. 1  provides  a  l og ical  model  of such  a  SDTv2  channel .  The  
SDTv2  channel  starts  and  ends  at safe  appl ications,  and  covers  the  enti re  path  along  from  the  
SDSRC appl ication  to  the  SDSINK appl ication(s).  Th is  i ncludes  the  train  communication  
network (TCN)  as  wel l  as  the  communication  layers  related  to  the  TCN  wh ich  reside  on  the  
safe  end  devices  (ED-S)  hosting  the  safe  appl ication ,  and  wh ich  both  are  considered  not 
trustable  from  a  safety poin t of view.  A safe  end  device  may contain  one  or a  number of 
SDSRC or SDSINK,  respectively.  SDSRC and  SDSINK i tsel f can  be  described  as  a  
composi tion  of the  safe  appl ication  and  the  SDTv2  protocol  layer.  The  SDTv2  protocol  layer 
provides  two in terfaces:  the  communication  channel  i n terface  and  the  SDTv2  appl ication  
in terface.  The  communication  channel  i n terface  is  defined  by the  communication  technology 
underneath  (TRDP).  Th is  i s  the  in terface  where  SDTv2  protocol  data  un i ts,  cal led  VDPs  (=  Vi tal  
Data  Packets)  are  sent to  or received  from  the  TCN .  The  SDTv2  appl ication  in terface,  wh ich  i s  
product speci fic,  i s  the  place  where  safety related  process  data  are  pu t to  or get from  the  
appl ication .  The  SDTv2  Layer at SDSRC side  has  main ly the  task to  add  protocol  in formation ,  
in  such  a  way form ing  a  VDP,  wh ich  is  necessary for a  safe  transfer of those  data  over the  
network,  prior to  send ing .  On  receiver s ide,  the  SDTv2  layer val idates  received  VDPs,  and  i f 
val idation  is  successfu l ,  contained  vi tal  data  are  exposed  in  the  SDTv2  appl ication  i n terface.  

 

Figure B.1  – SDTV2 Channel  

VDPs  are  speci fied  for cycl ic transm ission ,  e. g .  transported  wi th in  the  payload  of TRDP 
process  data.  
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B.3  Safety functional  requirements  

The fol lowing  requ i rements  have  been  mandatory for the  development of the  SDTv2  protocol :  

a)  Safety communication  and  standard  (regu lar)  communication  shal l  be  i ndependent.  
However,  standard  devices  and  safety devices  shal l  be  able  to  use  the  same 
communication  channel .  

b)   Safety communication  shal l  be  su i table  for Safety I n tegri ty Level  SI L2  for continuous  
mode of operation  (see  IEC 61 508-1 ).  

c)  Safety communication  shal l  use  a  s ing le-channel  communication  system .  Redundancy 
may on ly be  used  optional ly for increased  avai labi l i ty.  

d )  Implementation  of the  safe  transm ission  protocol  shal l  be  restricted  to  the  
communication  end  devices.  

e)  Due  to  the  dynam ic nature  of train  composi tions  wi th  a  varying  number of consists,  a  
1 : n  communication  relationsh ip  between  the  safe  data  source  and  safe  data  s inks  has  
to  be  supported .  

f)  The  transm ission  duration  times  shal l  be  mon i tored .  

g )  Environmental  cond i tions  shal l  be  accord ing  to  general  ra i lway requ irements,  main ly 
I EC 60571 ,  i f there  are  no  particu lar product standards.  

h )  Transm ission  equ ipment such  as  control lers,  ASICs,  Ethernet swi tch  cores,  cables,  
couplers,  etc. ,  shal l  remain  unmod i fied  (black channel ) .  The  safety functions  shal l  be  
above OSI  layer 7  ( i . e.  profi le,  no  standard  protocol  changes  or enhancements) .  

i )  The  safety communication  shal l  not reduce  the  perm i tted  number of devices.   

j )  The  safety commun ication  shal l  support data  exchange  over the  ETB in  dynam ical ly 
chang ing  train  composi tions.  

B.4 Safety measures  

The safety measures  l i sted  in  Table  B. 1  for mastering  possible  transm ission  errors  are  one  
s ign i ficant component of the  SDTv2.   

The  safety measures  shal l  be  processed  and  mon i tored  wi th in  one  safety device.  
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Table  B.1  – Deployed  measures  to  communication  errors  

Communication  Error Safety measures  

Safe  
Sequence  
Counter 

S ink-time  
supervis ion  

Safety 
Code  

Guard  
time  

Source  
I den ti -
fi er 
(S ID)  

Latency 
Mon i tori ng  

Channel  
Mon i tori ng  

Corruption    X     

Un in tended  repeti ti on  X       

I ncorrect sequence  X       

Loss   X      

Unacceptable  delay  X    X  

I nsertion  X    X   

Masquerade  X    X   

Addressing      X   

Redundancy fa i l u re  
(acti ve  redundant 
sources)  

   X    

Unacceptable  
commun ication  
channel  error rate  

 X X    X 

 

B.5 Operational  states  of the SDTv2  channel   

A SDTv2  channel  can  be  in  two basic operational  states  (see  F igure  B. 2):  

State  Regu larCommunication :  I n  th is  state,  transm itted  vi tal  process  data  cannot 
be  considered  to  be  safe  

State  SafeCommunication :  I n  th is  state,  transm i tted  vi tal  process  data  can  be  
considered  to  be  safe  

The  cond i tions  under wh ich  state  changes  occur are  speci fied  in  the  fol lowing  subclauses.  
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Figure B.2  – SDTv2  Channel  States  

B.6 Data presentation   

Al l  data  wi th in  SDTv2  shal l  be  transm i tted  in  big -end ian  format (most s ign i ficant octet of a  data  
i tem  fi rst) .   

Al l  data  structures  used  wi th in  SDTv2  shal l  be  natural ly a l igned  (data  i tems  stored  at offset 
address  wh ich  is  a  mu l tiple  of their s ize).  

Variable  length  data  structures  (open  arrays,  records)  shal l  not be  used .  

The  VDP data  elements  of a  structured  type  (record ,  sequence)  shal l  be  arranged  in  the  order 
they are  declared .  

B.7  SC-32   

SC-32  defines  a  cycl ic redundancy code  used  for the  computation  of SID  and  SafetyCode.  The   
polynom ial  to  be  used  is  ' 1 F4ACFB1 3'  as  defined  in  IEC 61 784-3-3.  The  algori thm  in  C  
programming  language notation  depicted  in  F igure  B.3  (and  defined  in  IEC 61 784-3-3) for SC-32  
computation  shou ld  be  used ,  see  a lso  F igure  B.4.  
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/*******************************************************************************  
 *   GLOBAL FUNCTION DEFINITIONS  
 */  
 
/**  
 *  @internal  
 *  Calculates  and returns  a 32-bit CRC.  
 *  
 *  @param buf   Input buffer 
 *  @param len   Length of input buffer 
 *  @param crc   Initial  ( seed)  value for the CRC calculation 
 *  
 *  @return Calculated CRC value 
 */  
static UNSIGNED32  sdt_crc32(const UNSIGNED8  buf[ ] ,  UNSIGNED32  len,  UNSIGNED32  crc)  
{  
    UNSIGNED32  i;  
 

    for ( i  = 0 ;  i  <  len;  i++)  
    {  

      crc = crctab32[ ( (UNSIGNED32) (crc >>  2 4 ) ^buf[i] ) &0xff] ^(crc <<  8 ) ;  
    }  
 
    return crc;  
}   

Figure B.3  – SC-32  Computation  
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/*   
 *  Table  for 32-bit CRC calculation according to  IEC 61784-3-3  ( 2007)  
 *  CRC of the string " 123456789"  is  0x1697d06a 
 */  
static const UNSIGNED32  crctab32[ 256] ={  
    0x00000000U,  0xF4ACFB13U,  0x1DF50D35U,  0xE959F626U,  
    0x3BEA1A6AU,  0xCF46E179U,  0x261F175FU,  0xD2B3EC4CU,  
    0x77D434D4U,  0x8378CFC7U,  0x6A2139E1U,  0x9E8DC2F2U,  
    0x4C3E2EBEU,  0xB892D5ADU,  0x51CB238BU,  0xA567D898U,  
    0xEFA869A8U,  0x1B0492BBU,  0xF25D649DU,  0x06F19F8EU,  
    0xD44273C2U,  0x20EE88D1U,  0xC9B77EF7U,  0x3D1B85E4U,  
    0x987C5D7CU,  0x6CD0A66FU,  0x85895049U,  0x7125AB5AU,  
    0xA3964716U,  0x573ABC05U,  0xBE634A23U,  0x4ACFB130U,  
    0x2BFC2843U,  0xDF50D350U,  0x36092576U,  0xC2A5DE65U,  
    0x10163229U,  0xE4BAC93AU,  0x0DE33F1CU,  0xF94FC40FU,  
    0x5C281C97U,  0xA884E784U,  0x41DD11A2U,  0xB571EAB1U,  
    0x67C206FDU,  0x936EFDEEU,  0x7A370BC8U,  0x8E9BF0DBU,  
    0xC45441EBU,  0x30F8BAF8U,  0xD9A14CDEU,  0x2D0DB7CDU,  
    0xFFBE5B81U,  0x0B12A092U,  0xE24B56B4U,  0x16E7ADA7U,  
    0xB380753FU,  0x472C8E2CU,  0xAE75780AU,  0x5AD98319U,  
    0x886A6F55U,  0x7CC69446U,  0x959F6260U,  0x61339973U,  
    0x57F85086U,  0xA354AB95U,  0x4A0D5DB3U,  0xBEA1A6A0U,  
    0x6C124AECU,  0x98BEB1FFU,  0x71E747D9U,  0x854BBCCAU,  
    0x202C6452U,  0xD4809F41U,  0x3DD96967U,  0xC9759274U,  
    0x1BC67E38U,  0xEF6A852BU,  0x0633730DU,  0xF29F881EU,  
    0xB850392EU,  0x4CFCC23DU,  0xA5A5341BU,  0x5109CF08U,  
    0x83BA2344U,  0x7716D857U,  0x9E4F2E71U,  0x6AE3D562U,  
    0xCF840DFAU,  0x3B28F6E9U,  0xD27100CFU,  0x26DDFBDCU,  
    0xF46E1790U,  0x00C2EC83U,  0xE99B1AA5U,  0x1D37E1B6U,  
    0x7C0478C5U,  0x88A883D6U,  0x61F175F0U,  0x955D8EE3U,  
    0x47EE62AFU,  0xB34299BCU,  0x5A1B6F9AU,  0xAEB79489U,  
    0x0BD04C11U,  0xFF7CB702U,  0x16254124U,  0xE289BA37U,  
    0x303A567BU,  0xC496AD68U,  0x2DCF5B4EU,  0xD963A05DU,  
    0x93AC116DU,  0x6700EA7EU,  0x8E591C58U,  0x7AF5E74BU,  
    0xA8460B07U,  0x5CEAF014U,  0xB5B30632U,  0x411FFD21U,  
    0xE47825B9U,  0x10D4DEAAU,  0xF98D288CU,  0x0D21D39FU,  
    0xDF923FD3U,  0x2B3EC4C0U,  0xC26732E6U,  0x36CBC9F5U,  
    0xAFF0A10CU,  0x5B5C5A1FU,  0xB205AC39U,  0x46A9572AU,  
    0x941ABB66U,  0x60B64075U,  0x89EFB653U,  0x7D434D40U,  
    0xD82495D8U,  0x2C886ECBU,  0xC5D198EDU,  0x317D63FEU,  
    0xE3CE8FB2U,  0x176274A1U,  0xFE3B8287U,  0x0A977994U,  
    0x4058C8A4U,  0xB4F433B7U,  0x5DADC591U,  0xA9013E82U,  
    0x7BB2D2CEU,  0x8F1E29DDU,  0x6647DFFBU,  0x92EB24E8U,  
    0x378CFC70U,  0xC3200763U,  0x2A79F145U,  0xDED50A56U,  
    0x0C66E61AU,  0xF8CA1D09U,  0x1193EB2FU,  0xE53F103CU,  
    0x840C894FU,  0x70A0725CU,  0x99F9847AU,  0x6D557F69U,  
    0xBFE69325U,  0x4B4A6836U,  0xA2139E10U,  0x56BF6503U,  
    0xF3D8BD9BU,  0x07744688U,  0xEE2DB0AEU,  0x1A814BBDU,  
    0xC832A7F1U,  0x3C9E5CE2U,  0xD5C7AAC4U,  0x216B51D7U,  
    0x6BA4E0E7U,  0x9F081BF4U,  0x7651EDD2U,  0x82FD16C1U,  
    0x504EFA8DU,  0xA4E2019EU,  0x4DBBF7B8U,  0xB9170CABU,  
    0x1C70D433U,  0xE8DC2F20U,  0x0185D906U,  0xF5292215U,  
    0x279ACE59U,  0xD336354AU,  0x3A6FC36CU,  0xCEC3387FU,  
    0xF808F18AU,  0x0CA40A99U,  0xE5FDFCBFU,  0x115107ACU,  
    0xC3E2EBE0U,  0x374E10F3U,  0xDE17E6D5U,  0x2ABB1DC6U,  
    0x8FDCC55EU,  0x7B703E4DU,  0x9229C86BU,  0x66853378U,  
    0xB436DF34U,  0x409A2427U,  0xA9C3D201U,  0x5D6F2912U,  
    0x17A09822U,  0xE30C6331U,  0x0A559517U,  0xFEF96E04U,  
    0x2C4A8248U,  0xD8E6795BU,  0x31BF8F7DU,  0xC513746EU,  
    0x6074ACF6U,  0x94D857E5U,  0x7D81A1C3U,  0x892D5AD0U,  
    0x5B9EB69CU,  0xAF324D8FU,  0x466BBBA9U,  0xB2C740BAU,  
    0xD3F4D9C9U,  0x275822DAU,  0xCE01D4FCU,  0x3AAD2FEFU,  
    0xE81EC3A3U,  0x1CB238B0U,  0xF5EBCE96U,  0x01473585U,  
    0xA420ED1DU,  0x508C160EU,  0xB9D5E028U,  0x4D791B3BU,  
    0x9FCAF777U,  0x6B660C64U,  0x823FFA42U,  0x76930151U,  
    0x3C5CB061U,  0xC8F04B72U,  0x21A9BD54U,  0xD5054647U,  
    0x07B6AA0BU,  0xF31A5118U,  0x1A43A73EU,  0xEEEF5C2DU,  
    0x4B8884B5U,  0xBF247FA6U,  0x567D8980U,  0xA2D17293U,  
    0x70629EDFU,  0x84CE65CCU,  0x6D9793EAU,  0x993B68F9U 
} ;  

Figure B.4 – SC-32  Table  

Copyright International  Electrotechnical  Commission  



 – 1 68  – I EC 61 375-2-3:201 5    I EC  201 5  

B.8  SID   

Al l  sources  of safety related  data  (SDSRC)  shal l  be  identi fied  by a  source  identi fier (SID).  The  
SID  shal l  be  an  UNSIGNED32  value  wh ich  i s  computed  as  a  SC-32  s ignature  of the  fol lowing  
data  structure,  as  shown  in  F igure  B. 5.  The  in i tial  (seed)  value  shal l  be  ’FFFFFFFF’H .  

SID_STRUCT: : =  RECORD 
  {  
   SMI    UI NT32   - -  user  defined s afety message  
           i dentifier.  Shall  be  unique  within   
           a  consist.  
          value:  1 . . ’ FFFFFFFF’ H  ( 0  =  reserved)  
 
   reserved01   UI NT16   - -  reserved,  s hall  be  s et  to  0 .  
 
   S DTProtVers  UINT16   - -  version  of  the  SDTv2  protocol.  
          s hall  be  s et  to  ’ 0 0 0 2 ’ H  
 
   cs tUUID   ARRAY[ 16 ]  OF  UINT8  
         - -  unique  consist  identifier  
 
  S afeTopoCount  UINT32   - -  s afe  topography counter  ( STC) ,  unique   
          i dentification  of  the  actual  train  
           composition.  Provided by the  
           communication  s ubsystem.  To  be  s et   
           to  0  for  consist  network internal  
           communication  
 
  reserved0 2   UI NT32   - -  reserved,  s hall  be  s et  to  0 .  
  }  
 

 

Figure B.5 – SID  Computation  

The SafeTopoCount value  shal l  equal  the  opTrnTopoCnt value  as  speci fied  in  5. 3. 3. 2. 1 3  for 
train  wide  communication  over ETB  un less  otherwise  speci fied .  

SMI  values  from  1  un ti l  999  shal l  be  reserved  for generic VDPs  wh ich  are  speci fied  wi th i n  th is  
part of the  standard .  

SDSINKs  can  compute  the  SIDs  of expected  VDPs  wi th  in formation  retrieved  from  the  TTDB.  
Solely the  SMI  needs  to  be  preconfigured   

EXAMPLE  A SDSINK expecti ng  VDPs  wi th  SMI  =  4861  from  the  l ead ing  veh icle  l ook up  the  CstUU ID  of the  l ead ing  
veh i cle  and  the  opTrnTopoCnt i n  the  TTDB  and  compute  the  S ID.  
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SDSINKs  expecting  VDPs  from  a  redundant SDSRC have  to  compute  two SIDs  because  the  
SMIs  must be  d i fferent,  see  B. 1 2. 3.2.  

B.9  Vi tal  Data Packet 

A SDSRC shal l  encapsu late  safety cri tical  data  i n  a  vi tal  data  packet (VDP).  VDPs transferred  
over ETB  (ETB-VDP)  are  transm itted  wi th in  the  user data  part of a  TRDP process  data  
telegram .  

A VDPs  may a lso  be  transm i tted  wi th in  the  user part of a  TRDP message  data  te legram ,  i n  
wh ich  case  the  restrictions  l i sted  i n  X shal l  be  considered .  

The  ETB-VDP is  defined  as  shown  in  F igure  B. 6:  

 

Figure B.6  – ETB-VDP 

The ETB-VDP shal l  be  represented  by the  fol lowing  data  structure,  as  shown  in  F igure  B. 7:  

ETB_VDP: : = RECORD 
  {  
  VitalProcessData  ARRAY [ VDPSize]  of UINT8  

       --  user defined data set 
          with safe  and non-safe process  data 
          VDPsize  = 0  . .  984  ( padding with 
          trailing bytes  may be  necessary to   
          have  a  total   
          length of a multiple of 32  bits) .  
 
  reserved01   UINT32   --  reserved,  shall  be  set  to  0 .  
 
  reserved02   UINT16   --  reserved,  shall  be  set  to  0 .  

  UserDataVersion VERSION  --  version of the  vital  process  data part 
 
  SafeSequCount UINT32   --  safe  sequence counter ( SSC) ,  
           implemented as  a  counter which is  
           incremented each time  a new VDP 
           is  generated and stored to  the  
             communication channel  interface 
 
  SafetyCode   UINT32   --  SC-32,  computed over VDP starting  
          with most  significant byte  of 
           VitalProcessData up to  the  
           SafeSequCount.  
          Seed value:  SID 
  }  
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Figure B.7  – Format of ETB-VDP 

B.1 0  Exclusivi ty 

The end  device  runn ing  the  SDTv2  protocol  shal l  not implement any other communication  
protocol  wh ich  uses  the  same SC-32  or the  same cod ing  of SID.  

B.1 1  Configuration  time parameters  

SDTv2  requ i res  a  set of (configuration)  time parameters  wh ich  are  l i sted  underneath .  A more  
detai led  speci fication  of those  parameters  is  g iven  in  l ater sections.  

T tx_period  T ime period  for send ing  VDP,  as  defined  for SDSRC 

Trx_period  VDP receive  (sampl ing)  period ,  as  defined  for SDSINK 

Trx_safe  Maximal  time for wh ich  SDSINK tolerates  the  absence  of new 
(fresh)  vi tal  data  

Tguard  T ime  used  by SDSINK to  detect the  undesired  presence  of more  
than  one  active  SDSRC in  case  of redundant SDSRC 

B.1 2  Safe data  source (SDSRC)  

B.1 2.1  General  

This  clause  defines  protocol  requ i rements  on  safe  data  sources.  A safe  data  source  has  to  
produce VDPs,  mean ing  that the  VDPs are  generated  and  are  subsequently passed  to  the  
communication  layer for transm ission .   

B.1 2.2  Safe  Data Preparation  (Appl ication)   

The fol lowing  requ i rements  define  some appl ication  cond i tions.  I n  general ,  the  appl ication  i s  
responsible  for provid ing  the  vi tal  process  data  to  be  sent wi th  SDTv2.  Two input data  classes  
are  d istingu ished :  

a)  Continuous  data .  Those  data  are  characterized  by chang ing  thei r value  more  or l ess  
continuously over time (example:  speed  s ignal ) .  On ly samples  of those  data  need  to  be  
transm i tted .  After sampl ing ,  the  sampled  data  value  i s  kept constant unti l  the  next sample  

IEC 

0 1 5 1 6 31

SafeSequCount

reserved02 UserDataVersion

7 8 23 24

reserved01

SafetyCode

VitalProcessData

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 1 71  – 

(sample  and  hold  principle).  The  time,  during  wh ich  such  a  sampled  data  value  i s  constant,  
i s  subsequently cal led  "s ignal  sample  duration  time"  (Tsig) .   

b)  Discrete  data .  Those  data  are  characterized  by chang ing  their value  on  event (example:  
doors  close/open  s ignal ) .  Al l  d i fferent values  of those  data  need  to  be  transm itted ,  because  
otherwise  safety related  in formation  m ight get lost.  The  m in imal  time during  wh ich  the  
s ignal  value  i s  constant i s  as  wel l  referred  to  as  the  "signal  sample  duration  time"  (Tsig ) .  
Contrary to  continuous  input s ignals  where  Tsig  i s  exactly one  sampl ing  period ,  can  Tsig  be  
a  mu l tip le  of a  sample  period  i n  the  case  of d iscrete  s ignals.  

By th is,  Tsig  defines  the  time during  wh ich  a  data  value  sample  is  kept constant wi th in  the  
SDTv2  appl ication  i n terface  of SDSRC.  

I n  a  VDP contain ing  more  than  one  d iscrete  data  i tem  wh ich  m ight be  typical ly the  case,  the  
s ignal  sample  duration  time can  be  d i fferent for the  ind ividual  data  i tems,  because  i t  i s  a  
property of the  source  data  i tems  i tsel f.  The  value  of Tsig_m in  defines  the  lowest s ignal  sample  
duration  time occurrence of a l l  the  data  i tems  wi th in  a  VDP.  

The  appl ication  shal l  ensure  that a l l  value  changes  of a  d iscrete  input data  i tem  (s ignal )  are  
sampled  and  that the  samples  are  kept stable  i n  the  SDTv2  appl ication  in terface  for a  time 
Tsig .   

Sampl ing  rate  of the  appl ication  for sampl ing  the  i nput data  i tem  needs  to  be  h igher than  the  
change rate  (frequency)  of the  i npu t data  i tem .   

NOTE  T
s i g

 can  be  d i fferent  for the  d i fferent  i npu t  data  i tems.  

B.1 2.3  Safe  data  sending  

B.1 2.3. 1  Protocol  

Safety related  data  shal l  be  sent wi th in  the  Vi talProcessData  part of Vi tal  Data  Packets  (VDP).  

The  producer (SDSRC)  of VDP shal l  produce the  VDP period ical ly wi th  a  cycle  time of 
T tx_period .  

NOTE  1  T
tx_peri od

 wi l l  be  defi ned  by appl i cation ,  e . g .  wi th i n  I EC 61 375-2-4.  

The selection  of T tx_period  shal l  comply wi th  the  fol lowing  cond i tion :  

T tx_period   ≤   Tsig_m in  /  3  

wi th  Tsig_m in  being  the  lowest s ignal  sample  duration  time  of a  sampled  input data  i tem  (signal )  
exposed  in  the  SDTv2  appl ication  i n terface.   

NOTE  2  Th i s  ensures  that  a l l  s i gnal  va l ues  are  transm i tted  even  i n  the  case  of two  subsequent  VDP  l osses  duri ng  
transm ission .  

VDPs shal l  not be  produced  i f no  val id  SID  can  be  computed .  

NOTE  3  A val i d  S ID  can  for i nstance  not  be  computed  i f S I D  i npu t parameters  are  m i ss ing .  

VDPs shal l  not be  produced  i f the  end  device  hosting  the  SDSRC is  not a  safety device.  

The  SDSRC shal l  i ncrement the  SSC for each  produced  VDP:   

SSC(i+1 )  =  (SSC(i )  +  1 )  |mod2^k   

with  i  =  0  . .  ∞   and  k  being  the  card inal i ty of the  safety sequence counter used  (ETB-VDP:  k  =  
32).  
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B.1 2.3.2  Redundant SDSRC 

Th is  subclause  defines  speci fic requ irements  on  redundant safe  data  sources.  
The  redundancy principle  i s  to  have  two  redundant source  devices  (SDSRC-A and  SDSRC-B)  
form ing  one  redundancy group.  The  input s ignal  i s  read  by both  source  devices,  bu t on ly one  
device  (redundancy leader)  i s  actively send ing  to  the  s ink (SDSINK),  the  other device  
(redundancy fol lower)  i s  not send ing .  Both  source  devices  supervise  each  other,  and  i f the  
redundancy fol lower detects  a  fa i lu re  of the  redundancy leader i t  starts  actively send ing  to  
SDSINK,  see  F igure  B.8.  

 

Figure  B.8  – Redundancy Group (Example  wi th  2  SDSRC)  

NOTE  1  I t  i s  not  defi ned  herein  how the  mu tual  supervis ion  between  a  redundancy l eader and  a  redundancy 
fol l ower,  and  how the  swi tch -over from  a  redundancy l eader to  a  redundancy fol l ower i s  real i zed .  Th i s  i s  an  
implementation  choi ce.  

I n  a  redundant producer group of SDSRC (e. g .  hosted  by a  redundant group of safety devices  
form ing  a  redundancy group)  on ly one  SDSRC shal l  send  VDPs.  

Al l  SDSRC of a  redundancy group shal l  use  d i fferent safety message identi fiers  (SMI ) .  

The  time  span  Tred  between  the  redundancy leader ceasing  to  send  VDPs  and  the  redundancy 
fol lower start to  send  VDPs  shal l  not exceed  a  value  of:  

 Tred   ≤   Trx_safe  – 2  ×  max(T tx_period , Trx_period )  

NOTE  2  A vio lati on  of th i s  ru l e  may tri gger the  s i nk time  supervis i on  of SDSINK.  

NOTE  3  For the  defi n i ti on  of T
rx_safe

 and  T
rx_peri od

 see  below.  

NOTE  4  T
rx_peri od

 m i ght  be  l onger than  T
tx_peri od

 i n  case  of undersampl i ng .   

I t  has  to  be  considered  that there  m ight be  mu l tiple  SDSINK connected  to  SDSRC,  i n  wh ich  
case  the  lowest value  of Tred  has  to  be  used .  

NOTE  5  By fau l t  both  SDSRC may send  VDPs.  Th i s  wi l l  be  detected  by SDSINK wi th  the  guard  t ime  check (see  
below).  

B.1 3  Safe data  sink (SDSINK)  

B.1 3.1  General  

This  clause  defines  speci fic protocol  requ irements  on  safe  data  s inks.  SDSINK has  to  receive  
("sample")  VDPs,  to  val idate  the  VDPs,  and  to  expose received  process  data  in  the  SDTv2  
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appl ication  i n terface.  "Sampl ing"  of VDPs  in  th is  context means  that the  most recent VDP is  
read  from  the  communication  channel  in terface.  The  terms  “sampl ing”  and  “receiving”  are  used  
synonymously.  

B.1 3.2  Defin i tions  

B.1 3.2.1  Variables  

For the  subsequent speci fication ,  the  fol lowing  set of variables  i s  used :  

SSC th is  i s  the  non-stored  SSC value  of the  actual ly sampled  VDP 

SSC i  th is  i s  the  SSC value  of the  last val id  VDP 

SSCreceived  SSC value  of the  actual ly sampled  correct VDP  

SSC i n i ti a l  SSC value  of the  in i tial  VDP  

SSC l ast  th is  i s  the  SSC value  of the  previously sampled  val id  VDP  

SID i n i ti a l  S ID  value  of an  i n i tia l  VDP  

B.1 3.2.2  VDP Classification  

B.1 3.2.2. 1  Dupl icate  VDP 

A VDP is  considered  a  dupl icate  i f i t  i s  i dentical  to  the  VDP received  before,  mean ing  that the  
computed  SafetyCode of that VDP is  identical  to  the  computed  SafetyCode of the  VDP 
received  before.  

NOTE  1  For VDPs  a l ready val i dated  wi th  correct  SafetyCode  and  correct user data  main  vers ion ,  i t  i s  su ffi cien t  to  
compare  the  SSC i n  order to  i denti fy a  dupl i cate:  i f SSC =  SSC

i
 or SSC =  SSC

i n i t i a l
 then  the  VDP  i s  a  dupl i cate.  

NOTE  2  ”Computed ”  SafetyCode  means  that  the  SafetyCode  computed  by the  SDSINK duri ng  reception  i s  used ,  
not  the  SafetyCode  value  wri tten  i n  the  VDP.  

B.1 3.2.2.2  Correct VDP 

A received  VDP is  considered  correct ,  i f:  

– SafetyCode i s  correct (computed  SafetyCode value  i s  i dentical  to  the  SafetyCode value  
contained  in  the  VDP);  

– UserDataMainVersion  is  correct (equals  the  expected  user data  version  value) .  

B.1 3.2.2.3  In i tial  VDP 

A received  VDP is  considered  in i tial  i n  one  of the  fol lowing  cases:  

a)  i t  i s  not a  dupl icate;  

b)  i t  i s  the  fi rst correct VDP received  after power-up/reset;   

c)  i t  i s  the  fi rst correct VDP received  after a  communication  loss  as  i nd icated  by the  s ink 
time supervision ;  

d )  i t  i s  a  correct VDP,  bu t where  the  SafetyCode evaluation  has  been  done  wi th  the  
al ternative  SID  of the  redundant SDSRC (not the  stored  SID i n i ti a l  value  of the  previously 
received  in i tial  VDP).  

NOTE  A VDP  wi th  a  d i fferen t S ID  than  S ID
i n i t i a l

 may for i nstance  be  received  when  a  redundancy sh i ft  occurs  
wi th i n  a  SDSRC redundancy group.  

B.1 3.2.2.4 Fresh  VDP 

A VDP is  considered  fresh  i f:   

– i t   i s  correct;  

– the  VDP is  not the  in i tial  VDP;  
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– the  SID  of the  VDP is  identical  to  SID i n i ti a l ;  

– i t  i s  a  real  successor to  the  in i tial  or fresh  VDP received  before,  mean ing  that  

SSC  ε {(SSC i  +1 )|  mod (2^k) ,  … ,  (SSC i  +  NSSC) |  mod (2^k)  }  ,    

wi th  NSSC  =  (Trx_safe  /  T tx_period ) ,  rounded  up  to  an  in teger value,  and  k  being  the  

card inal i ty of the  SSC.  

B.1 3.2.2.5  Val id  VDP 

A received  VDP is  considered  val id ,  i f i t  i s  a  fresh  VDP or a  dupl icate  of the  fresh  VDP 
received  before.  

I n  a l l  other cases  i t  shal l  be  considered  inval id .   

B.1 3.2.2.6  Discarded  VDP 

To discard  a  VDP means  to  not expose i ts  data  to  the  appl ication .  

B.1 3.3  SDSINK States  

The state  d iagram  shown  in  F igure  B. 9  defines  the  two possible  main  states  a  SDSINK can  be  
in .  The  related  triggers,  guards  and  operations  are  defined  in  Table  B. 2  to  Table  B.4.  

 

Figure B.9  – SDSINK state  d iagram  
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Table  B.2  – SDSINK state  d iagram  – triggers  

Trigger Description  

I n i ti a l  Power-up  or re-boot of SDSINK 

vdpReceived  The  most  recent VDP  i s  read  from  the  commun ication  channel  
i n terface,  see  B . 1 3. 4.  

freshVdpRcv A fresh  VDP  has  been  received  

l ossOfSafeCom  During  VDP  val i dation  a  l oss  of safe  commun ication  has  been  detected  

 

Table  B.3  – SDSINK state  d iagram  – guards  

Guard  Description  

al lSafeCom  Log ical  AND  over the  check resu l ts  (variable  ‘ xxxSafeCom ’ ,  see  bel ow)  

 

Table  B.4 – SDSINK state  d iagram  – operations  

Operation  Description  

vdpVal i date  Val i dation  of received  VDP,  i n  parti cu lar:  

•  VDP  i n tegri ty check,  see  B . 1 3. 5  

•  S i nk time  supervis ion  check,  see  B . 1 3. 6  

•  Guard  t ime  check (resu l t:  g tcSafeCom),  see  B . 1 3. 7  

•  Latency mon i tori ng  (resu l t:  lmcSafeCom),  see  B . 1 3. 8  

•  Channel  mon i tori ng  (resu l t:  cmcSafeCom),  see  B . 1 3. 9  

The  retu rned  check resu l ts  can  have  the  fol l owing  val ues:  

xxxSafeCom=TRUE:   
SDTv2  channel  commun ication  i s  cons idered  safe  

xxxSafeCom=FALSE:   
SDTv2  channel  commun ication  i s  cons idered  not  safe  (regu lar)  

(xxx stands  for ‘ g tc’ ,  ‘ lmc’  or ‘ cmc’ )  

resetSds ink Reset  the  SDSINK  

I nd icateState  I nd icate  a  state  change  to  the  appl i cation  

 

B.1 3.4 VDP Sampl ing  

A configurable  time Trx_safe   shal l  be  defined  for detecting  the  loss  of safe  communication .  By 
defau l t,  Trx_safe  shal l  be  set in  a  way that the  loss  of two  subsequently send  VDPs  is  tolerated ,  

e. g .  Trx_safe : =  3  ×  T tx_period .  

Tolerances  in  tim ing  shou ld  be  considered  for real  implementations  (e. g .  Trx_safe  can  be  set 

to  3, 5  ×  Ttx_period  to  compensate  tolerances  in  Ttx_period  and  to  respect transm ission  j i tter).  

The  defau l t setting  of Trx_safe  m ight be  changed  in  the  case  of under-sampl ing ,  see  below.  

A configurable  time Trx_period  shal l  be  defined  wh ich  speci fies  the  cycle  i n  wh ich  SDSINK 
reads  (samples)  VDPs  from  the  communication  channel  i n terface.  

NOTE  1  T
rx_period

 defi nes  the  t ime  between  two sampl i ngs  of the  commun ication  channel  i n terface.  The  model  of 
a  period ic  sampl i ng  of the  commun ication  channel  i n terface  i s  used  for the  purpose  of th i s  speci fi cation ,  bu t  i t  does  
not  imply a  speci fi c  implementation .  A real  implementation  can  a l so  use  an  even t-d ri ven  VDP  reception  procedure.  
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The  period  Trx_period  of read ing  VDPs shou ld  be  shorter than  T tx_period  of the  SDSRC .  

NOTE  2  Th i s  i s  necessary to  sample  a l l  received  VDPs.  

Undersampl ing ,  mean ing  that Trx_period  i s  l onger than  T tx_period ,  can  be  configured .  I f so,  i t  
shal l  be  defined  whether in formation  loss  is  a l lowed  or not.  

Under-sampl ing  wi thout in formation  loss  m ight for i nstance  be  used  i f the  SDSINK is  on ly 
i n terested  in  speci fic d iscrete  vi tal  process  data  i tems  (signals)  wi th in  the  received  VDP,  wh ich  
wi l l  change thei r value  less  frequently as  other data  i tems  (signals)  i n  the  same VDP.  

Under-sampl ing  wi th  in formation  loss  m ight for i nstance  be  used  when  continuous  s ignals  are  
sampled  (e. g .  train  speed  s ignal )  and  a  l ower g ranu lari ty i s  su fficient.   

I n  case  of SDSINK undersampl ing  wi thout data  loss,   the  time Trx_safe  shal l  be  shorter than  the  
symbol  sample  duration  time of the  s ignal  the  SDSINK is  i n terested  in ,  bu t longer than  
Trx_period .   

NOTE  3  I f T
rx_safe

 were  l onger than  the  symbol  sample  du rati on  t ime,  a  s i gnal  change  wou ld  get  l ost  undetected .  

B.1 3.5 VDP Integri ty Check 

B.1 3.5. 1  General  

The VDP in tegri ty check aims  to  fi l ter VDPs  wh ich  are  not correct,  mean ing  that data  are  
corrupted  or the  user data  main  version  is  not the  expected  one.  Data  wi th in  those  ' inval id '  
VDPs cannot be  used  (consumed)  by the  appl ication .  

After a  power-up,  reset,  redundancy sh i ft  or a  l oss  of safe  communication ,  the  receiver wai ts  
for the  reception  of an  “ in i tial ”  VDP.  Th is  in i tial  VDP is  used  to  “synchron ize”  the  SDSINK wi th  
the  SDSRC.  Receiving  the  i n i tial  VDP is  however not sufficient to  i nd icate  the  reception  of val id  
and  safe  data  to  the  appl ication :  th is  wi l l  be  done  on ly wi th  the  next received  fresh  VDP,  wh ich  
matches  the  “window of expected  SSC“.  Th is  window defines  a  range  of a l lowed  SSC values  
wh ich  have  to  be  matched  by the  VDPs fol lowing  the  i n i tial  VDP,  i n  order to  ensure  that the  
received  VDPs are  i n  correct sequence.  Th is  window is  sh i fted  to  the  right wi th  each  received  
VDP carrying  a  new match ing  SSC (see  F igure  B. 1 0),  so  subsequent VDPs  need  to  match  the  
sh i fted  window.  I n  the  example  below,  a  VDP wi th  SSC =  9  has  been  received .  The  next VDP is  
expected  to  have  a  SSC in  the  range  of 09  to  1 3.  I f the  next received  VDP has  a  SSC of 09,  i t  
i s  a  dupl icate  to  the  previously received  VDP.  I f i t  has  a  SSC of 1 0  to  1 3,  i t  wi l l  be  a  fresh  VDP.  
Al l  VDPs match ing  the  window are  cal led  “val id ” ,  bu t on ly those  wi th  a  new SSC value  are  
cal led  “fresh”.  After receiving  the  VDP wi th  SSC =  1 0,  the  window is  sh i fted  by one  covering  
now the  range  of 1 0. . 1 4  (not shown).  

 

Figure B.1 0  – Window of expected  SSC (example)  

B.1 3.5.2  VDP processing  

After read ing  a  VDP from  the  commun ication  channel  i n terface,  SDSINK shal l  fi rst check the  
correctness  of the  VDP.  
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I f VDPs  from  a  redundancy group are  expected ,  the  correctness  check shal l  be  made  wi th  the  
expected  SIDs  associated  to  the  SDSRC of the  redundancy group.   

NOTE  I n  a  redundancy group  of two  SDSRC,  fi rst  a  check can  be  made  wi th  the  S ID  a l ready known  from  the  
previous ly received  VDP,  and  on ly i f th i s  fa i l s  i t  wi l l  be  done  wi th  the  second  S ID.  

SDSINK shal l  check whether a  received  VDP is  in i tial .  Upon  reception  of an  in i tial  VDP,  SSC i  
and  SSC i n i ti a l  shal l  be  set to  the  SSC of th is  i n i tial  VDP and  SID i n i ti a l  shal l  be  set to  the  SID  
value  used  for the  val idation .  

SDSINK shal l  check whether a  received  VDP is  val id .   

SDSINK shal l  check whether a  received  VDP is  fresh .  I f the  received  VDP is  a  fresh  VDP,  SSC i  
shal l  be  set to  the  value  of the  SSC of the  received  fresh  VDP.  

Th is  means  that the  receiver needs  on ly to  implement one  sequence counter.  

User data  contained  in  fresh  or val id  VDPs shal l  be  exposed  to  the  appl ication  for consumption  
i f SDSINK is  in  state  ‘SAFE’ .  

User data  contained  in  inval id  VDPs shal l  not be  exposed  to  the  appl ication  for consumption  
(shal l  be  d iscarded).  

The  appl ication  may consume the  user data  received  from  the  most recently received  val id  
VDP in  those  cases  as  long  as  data  i s  ind icated  as  safe.  

B.1 3.6  Sink time supervision  

With  the  reception  of an  in i tial  VDP,  the  receiver shal l  start a  timer wh ich  expi res  after a  time  
Trx_safe .  ("s ink time supervision  timer").  

The  s ink time  supervis ion  timer shal l  be  retriggered  wi th  the  reception  of a  fresh  VDP.  

I f the  sink time supervis ion  timer expi res,  a  loss  of safe  communication  shal l  be  i nd icated  
( trigger ‘ l ossOfSafeCom’)  and  the  SDSINK shal l  wai t for the  next received  VDP wh ich  is  not a  
dupl icate.  Th is  VDP shal l  be  treated  as  an  i n i tial  VDP.  

B.1 3.7  Guard  time check 

B.1 3.7. 1  General  

The guard  time check in tends  to  detect two  redundant active  SDSRC (both  send ing  VDPs) .  For 
th is,  a  “guard  time”  i s  in troduced  wh ich  shal l  start wi th  the  reception  of an  i n i tial  VDP and  shal l  
l ast for a  mu l tiple  of Trx_safe  (configurable).  I f a  VDP wi th  another SID  than  expected  i s  
received  during  that time,  SDSINK assumes  that both  redundant SDSRC became active  and  
shal l  i nd icate  loss  of communication  safety.  Th is  s i tuation  i s  depicted  in  F igure  B. 1 1 .  Here,  
SDSINK receives  fi rst VDPs wi th  SID=A and  then  VDPs  wi th  SID=B.  So  SDSINK assumes  that 
a  redundancy sh i ft at  SDSRC s ide  has  taken  place  and  expects  to  receive  on ly VDP wi th  
SID=B  further on .  I f i t  receives  a  VDP wi th  SID=A now during  the  time Tguard ,  SDSINK 
assumes  that the  SDSRC send ing  SID=A is  sti l l  active,  wh ich  i s  a  redundancy fau l t at SDSRC 
s ide.  Such  an  event i s  cal led  a  "guard  time violation".  As  mentioned ,  the  guard  time starts  wi th  
the  reception  of an  i n i tial  VDP.  I n  the  example,  there  are  four i n i tial  VDPs:  the  fi rst at  the  very 
beg inn ing  and  the  second  after the  redundancy sh i ft.  The  VDP wi th  the  unexpected  SID=A is  
as  wel l  i n terpreted  as  an  in i tial  VDP accord ing  to  the  ru les  defined  for in i tial  VDPs.  Th is  means,  
that the  guard  time  supervision  i s  retriggered  in  that case.  The  same is  the  case  for the  next 
received  VDP wi th  SID=B  again .  Consequently,  guard  time wi l l  be  retriggered  al l  the  way and  
practical ly never expi res  i f there  i s  a  m ixed  reception  of VDPs wi th  SID=A and  SID=B.  The  
guard  timer wi l l  on ly expire  i f there  is  a  stable  reception  from  one  SDSRC (again).  So,  wi th  
expiring  guard  timer,  a  loss  of safe  commun ication  can  be  negated .  
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Figure B.1 1  – Guard  time violation  (example)  

B. 1 3.7.2  Requirements  

With  the  reception  of an  in i tial  VDP wi th  a  SID  d i fferent to  SID i n i ti a l ,  the  receiver shal l  start a  
timer,  wh ich  expires  after a  time Tguard  (guard  timer).  

The  receiver shal l  i nd icate  a  l oss  of safe  communication  (trigger ‘ lossOfSafeCom ’ ,   
‘g tcSafeCom  =  FALSE’ )   i f i t  receives,  during  the  time the  guard  timer i s  active,  an  i n i tial  VDP 
wi th  a  SID  d i fferent to  SID i n i ti a l .  Th is  i s  cal led  a  “guard  time violation” .  

NOTE  1  The  i n tention  wi th  a  guard  t ime  supervis ion  i s  to  detect  two  acti ve  redundant SDSRC send ing  VDPs,  
wh ich  normal l y never shou ld  happen .  

The parameter Tguard   shal l  be  defined  in  a  range  of:  

2  ×  Trx_safe  ≤   Tguard   ≤   1 000  ×  Trx_safe   

NOTE  2  A good  practi cal  va l ue  wi l l  be  T
guard

  =  1 0  ×  T
rx_safe .

  

I n  case  of a  guard  time violation ,  the  guard  timer shal l  be  retriggered  in  order to  start a  new 
guard  time supervision  time in terval .  

The  guard  time supervis ion  shal l  cancel  the  loss  of safe  communication  ind ication  
(g tcSafeCom  =  TRUE)   i f the  guard  timer expi res.  

B.1 3.8  Latency monitoring  

B.1 3.8. 1  General  

The in tention  of l atency mon i toring  is  to  supervise  the  latency of VDP transm issions.  The  
latency time TL  i s  the  VDP transm ission  time from  SDSRC to  SDSINK.  I n  a  fau l t free  and  
properly configured  network,  th is  latency time wi l l  vary around  a  constant mean  value  TL_mean .  
I n  case  of a  network fau l t5,  th is  l atency time mean  value  may increase  over time,  especial ly i n  
networks  wi th  h igh  queu ing  capabi l i ties,  as  i t  i s  the  case  in  networks  wi th  gateways  or I P  
routers.  Th is  can  be  seen  in  the  F igure  B. 1 2.  Here,  beg inn ing  wi th  the  VDP SSC=04,  latency is  
s lowly increasing  (extension  phase).  The  increase  i s  not that much  that s ink  time supervis ion  
triggers.  W i th  VDP SSC=06  the  latency time TL  becomes  h igher than  Trx_safe ,  mean ing  that 
received  VDPs are  outdated  ( latency violation).  The  system  can  then  return  to  normal  cond i tion  
wi th  a  contraction  phase,  during  wh ich  (queued)  VDPs  are  received  closely.  During  the  
contraction  phase,  vi tal  data  may get l ost,  because  the  receiving  frequency may be  much  
h igher than  the  sampl ing  rate.  

_____________ 

5  A possib le  network fau l t  i s  when  a  h i gh  priori ty VDP  i s  s tored  by fau l t  wi th i n  a  l ow priori ty queue  wh ich  carries  
l ow priori ty bu lk data  l i ke  for i nstance  stream  data.  The  probabi l i ty of such  a  fau l t  i s  main l y determ ined  by the  
hardware  of the  commun ication  channel .  
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Figure B.1 2  – Latency violation  sequence chart (example)  

The  latency time can  be  expressed  by the  fol lowing  formu la 6:   

TL  =  TL_mean  +  K2  ×  t,   

wi th   

TL_mean :   mean  latency time  ( in  absence of an  extension)  

K2 :   g rad ient of l atency time increase/decrease,   

t:   time,  expressed  in  T tx_period  cycles  

I n  a  fau l t free  network,  K2  =  0 .   

The  latency cannot be  measured  d i rectly because  a  VDP does  not contain  a  time stamp 7.  Bu t i t  
can  be  measured  ind i rectly when  the  SDSINK knows  the  send ing  period  T tx_peri od  of the  

_____________ 

6  For th i s  formu la  a  l i near i ncrease/decrease  of l atency i s  assumed .  

7  A t ime  stamp  i s  not  used  because  main tain i ng  a  safe  synchron ized  cl ock wi th  a  dynam ical l y chang ing  TCN  i s  
considered  to  be  not  manageable.  
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SDSRC.  I t  then  can  pred ict wh ich  SSC value  i s  expected  at a  certain  poin t in  time.  For doing  
so,  the  expected  SSC values  of VDPs  (SSCE)  to  be  received  can  be  pred icted  and  can  be  
compared  wi th  the  SSC value  of the  actual ly received  SSC (SSCS) .   

SSCE  can  be  pred icted  wi th  the  calcu lation :  

SSCE  =  SSC0  +  ( t  – t0)  /  T tx_peri od   

wi th  t0 ,  SSC0  being  the  time and  the  SSC value  at beg in  of the  measurement,  t  being  the  actual  
time  and  ' (t  – t0)  /  T tx_peri od '  rounded  up  to  an  i n teger value.  

I n  order to  compensate  for tolerances  in  SDSRC and  SDSINK time base,  the  latency 
measurement can  be  executed  in  subsequent measurement in tervals  of a  l im i ted  duration  
(measurement time TM ) ,  where  at the  beg in  of each  in terval  the  measurement i s  cal ibrated .  
Th is  cal ibration  i s  done by setting  SSC0  to  the  SSC value  received  wi th  the  fi rst VDP after 
measurement start.  For detecting  latency violations,  TM  needs  to   be  h igher than  T rx_safe/k2  and  
lower than  Trx_safe/ξ,  wi th  ξ  being  the  precis ion  of the  time  base.  

EXAMPLE  I n  order to  detect a  l atency i ncrease  of k2  =  0 , 1 ,  the  du ration  of the  measurement i n terval  shal l  be  at  
l east  3 , 0  s ,  i f Trx_safe  =  0 , 3  s ,  and  maximal l y 300, 0  s  for an  assumed  time  base  tolerance  of ξ  =  1  ‰.  I n  praxis  i t  i s  
recommended  to  choose  a  val ue  cl ose  to  the  m in imal  va l ue,  e. g .  TM  =  4 , 0  s .   

NOTE   he  measurement cal i brati on  at  the  beg inn ing  of a  measurement i n terval  eventual l y h i des  a  l atency violati on  
detected  du ri ng  the  measurement  i n terval  before,  a l though  the  l atency violati on  i s  s ti l l  pers i sti ng .  Th i s  i s  a  known  
l im i tation  of the  procedure.  Th i s  l im i tation  can  be  reduced  or even  abol i shed  by us ing  more  accurate  time  bases  or 
by synchron is i ng  the  t ime  bases.  

The time TL_vi o l a ti on  defines  the  time span  between  start of l atency increase  unti l  i t  i s  detected .  

B.1 3.8.2  Procedure 

With  the  reception  of an  in i tial  VDP,  SDSINK shal l  start to  mon i tor the  latency time increase.  

SDSINK shal l  i nd icate  a  l oss  of safe  commun ication  (trigger ‘ lossOfSafeCom ’ ,  guard  
‘ lmcSafeCom  =  FALSE’ )  i f the  fol lowing  cond i tion  is  fu l fi l l ed :  

{SSCE  ( t)  – SSCS  ( t)} |mod(2^k)  ×  T tx_period   ≥  Trx_safe  ,  wi th  t  being  the  SDSINK time 

SDSINK shal l  be  able  to  detect a  l atency violation  in  case  of a  l atency time  increase  wi th  a  
constant grad ient of K2  ≥  0 , 1  wi th in  a  time  of:  

 TL_violati on  ≤   2  ×  (1  +  1 /K2)  ×  Trx_safe   

EXAMPLE   K
2
 =  0 , 1 ,  T

tx_peri od
 =  0 , 1  s ,  T

rx_safe
 =  0 , 3  s .  Then  the  mean  l atency T

L_mean
 i ncreases  wi th  0 , 01  s  for 

each  transm i tted  VDP.  I t  then  shou ld  take  maximal l y 6 , 6  s  un ti l  l atency mon i tori ng  tri ggers.  

SDSINK shal l  cancel  the  loss  of safe  communication  ind ication  (  guard  ‘ lmcSafeCom  =  TRUE’)  
i f the  fol lowing  cond i tion  i s  fu l fi l l ed :  

{SCCE  ( t)  – SCCS  ( t)} |mod(2^k)  ×  T tx_period  <  Trx_safe ,  wi th  t  being  the  SDSINK time 

B.1 3.9  Channel  monitoring  

B.1 3.9.1  General  

Channel  mon i toring  in tends  to  detect a  sudden  increase  of the  transm ission  fai lu re  rate  wi th in  
the  SDTv2  channel  wh ich  m ight fol low a  hardware or software  fau l t i n  one  of the  components  
belong ing  to  the  SDTv2  channel .  Wi th  an  increased  transm ission  fai lu re  rate,  the  probabi l i ty 
that a  corrupted  VDP sl ips  through  the  SafetyCode checker undetected  grows and  m ight 
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become unacceptable.  Those  fai lu res  m ight be  permanent,  i n  wh ich  case  a  repair action  wi l l  be  
requ ired ,  or temporary,  in  wh ich  case  the  system  m ight recover i tsel f.  

B.1 3.9.2  Procedure 

The channel  mon i toring  shal l  i nd icate  a  loss  of safe  communication  (trigger ‘ lossOfSafeCom ’ ,  
resu l t ‘cmcSafeCom  =  FALSE’ )  i f the  number of VDPs  received  wi th  i ncorrect SafetyCode 
exceeds  a  threshold  defined  by a  configurable  parameter K3  (channel  mon i toring  threshold ) .  

Channel  mon i toring  shou ld  cancel  the  loss  of safe  communication  i nd ication  ( ‘cmcSafeCom  =  
TRUE’)  i f the  rate  of VDPs received  wi th  i ncorrect SafetyCode i s  lower than  K3 .  

VDP dupl icates  shal l  not be  considered  for channel  mon i toring  (shal l  be  fi l tered  ou t).  

By defau l t,  K3  shal l  be  set to  a  value  of K3  =  43  per hour.   

NOTE  K
3
 i s  the  quotien t  of the  tolerated  hazard  rate  R

H3
 for undetected  corrupted  VDPs  and  the  performance  p

us
 

≈  2–32  of the  SafetyCode  SC-32  for detecti ng  corrupted  VDPs  (see  I EC 62280).  For R
H3  

=  1 0–8  th i s  resu l ts  i n  a  
val ue  of K

3
 =  43.  

B.1 3.9.3  Activation  

With  the  creation  of a  SDTv2  channel ,  channel  mon i toring  shal l  be  started  and  shal l  be  active  
as  long  as  the  SDTv2  channel  i s  setup.   

I n  case  a  SDTv2  channel  i s  rel inqu ished  or reconfigured ,  channel  mon i toring  shou ld  be  aborted  
and  restarted  again  when  reconfiguration  is  completed .  

NOTE  During  the  reconfiguration  of a  SDTv2  channel  spurious  VDPs  wi th  i ncorrect SafetyCode  m igh t  be  detected  
because  the  SDSINK may use  another val ue  of the  SafeTopoCount  for VDP  val i dation  than  the  SDSRC.  Th i s  i s  
typical l y the  case  du ri ng  tra in  composi ti on  changes  or changes  i n  the  operational  tra i n  d i rectory.  

EXAMPLE  I f the  operational  tra i n  d i rectory changes  (e. g .  change  of l ead ing  veh icle),  exi sti ng  SDTv2  channels  
between  a  function  i n  the  l ead ing  veh icl e  and  another function  are  rel i nqu ished  and  are  setup  agai n  when  the  
operational  tra i n  d i rectory i s  updated .    

B.1 3.9.4 Channel  monitoring  algori thm  (informative)  

There  are  surely d i fferent ways  to  implement channel  mon i toring ,  wi th  d i fferent characteristics  
and  performance.  The  fol lowing  algori thm  al lows  an  easy implementation  of channel  
mon i toring :  

F i rst fi l ter ou t a l l  dupl icated  VDPs  (before  checking  the  SafetyCode for correctness).  

Provide  a  counter Z  wh ich :  

– I ncrements  each  time  i t  receives  a  VDP wi th  i ncorrect SafetyCode by a  value  of fM  /  K4 ,  

un ti l  a  maximum  value  of (fM  ×  K3  /  K4) .  

– Decrement each  time i t  receives  a  VDP wi th  correct SafetyCode by 1 ,  un ti l  0  i s  reached .  

fM  i s  the  frequency of VDPs  sent per hour:  fM  =  3600  / T tx_period  

Parameter K4  to  be  set to  K4  =  36,  for the  case  that K3  =  43  

I f Z  exceeds  a  th reshold  CMMAX =  (fM  /  K4  )  ×  (K3-  K4  ) ,  a  loss  of safe  communication  i s  
ind icated .  

The  ind ication  of a  l oss  of safe  communication  i s  canceled  i f Z  reaches  0.  
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B.1 3.1 0  SDTv2  Appl ication  In terface 

SDSINK state  transi tions  from  state  REGULAR to  state  SAFE and  vice  versa  shal l  be  ind icated  
to  the  appl ication .  

Vi tal  process  data  exposed  in  the  appl ication  in terface  shal l  be  i nval idated  (set to  0)  i n  SDSINK 
state  REGULAR.  

B.1 3.1 1  Change of operational  train  composition  

B.1 3.1 1 . 1  General  

I n  case  of a  change of the  operational  train  d i rectory,  the  SDSRC wi l l  thereafter use  another 
SID  value  in  the  computation  of the  safety code.  Th is  means  that SDSINK also  has  to  change 
the  value  of the  expected  SID(s).  There  are  two  use  cases:  

a)  SDSRC is  the  same as  before,  on ly SID  changed  because  there  i s  a  new 
SafeTopoCount value  

b)  SDSRC is  another than  before,  e. g .  i n  the  case  the  SDSRC belongs  to  a  function  of the  
lead ing  car and  the  lead ing  car posi tion  i tsel f changed .  

The  second  case  is  comparable  to  a  redundancy sh i ft of a  redundant SDSRC couple.  
Consequently,  SDSINK has  to  behave in  the  same manner – after getting  in formed  about new 
SID  value(s)  SDSINK shal l  treat the  next received  correct VDP,  wh ich  then  uses  the  new SID,  
as  an  in i tial  VDP.  

B.1 3.1 1 .2  In terrupting  channel  moni toring  

Special  atten tion  has  to  be  paid  to  the  potential  asynchrony between  a  SID  change at SDSRC 
and  SDSINK s ide.  

I n  both  cases,  e i ther when  SDSRC changes  fi rst and  then  the  SDSINK,  or vice  versa,  there  wi l l  
be  a  certain  time where  SDSINK detects  safety code  errors,  wh ich  cou ld   trigger the  channel  
mon i toring .   

Therefore,  SDSINK shal l  stop  channel  mon i toring  as  soon  as  i t  gets  in formed  by i ts  local  ETBN  
about a  new train  i nauguration .  

SDSINK shal l  resume channel  mon i toring  wi th  the  in i tial  VDP received  after the  SID  change.   

B.1 4 Diagnosis  and  statistics  

The statistic counter l i sted  in  Table  B. 5  shou ld  be  provided .  

Table  B.5 – SDTV2 statistic counters  

Statistic  counter Provided  by 

stati sti c  coun ter of produced  VDPs.  

NOTE  How stati sti c  counters  are  made  accessib le  has  to  be  defi ned  on  appl i cation  
l evel .  

SDSRC 

stati sti c  counter of received  fresh  VDP  SDSINK 

stati sti c  counter of received  non-dupl i cated  VDP  wi th  a  SafetyCode  error SDSINK 

stati sti c  counter of received  VDP  wi th  a  S ID  d i fferen t to  the  expected  S ID  

NOTE  Th is  i s  the  case  when  a  redundancy sh i ft  at  SDSRC occurs  

SDSINK 

stati sti c  counter of VDP  received  "ou t  of sequence" .  SDSINK 

stati sti c  counter of received  VDP  dupl i cates  SDSINK 
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Statistic  counter Provided  by 

stati sti c  counter of l atency gap  occurance  SDSINK 

stati sti c  counter of received  VDP  wi th  wrong  UserDataMainVersion  SDSINK 

stati sti c  counter of commun ication  safety l osses  caused  by SDTV2  channel  
mon i tori ng  

SDSINK 

 

SDSINK statistic counters  shou ld  be  maintained  ind ividual ly for each  expected  (configured)  
SID.  

Statistic counter shou ld  be  implemented  as  32-bi t unsigned  in teger 

SDSINK statistics  counter shal l  be  reset at power up  and  device  reset.  

SDSINK statistic counters  shal l  stop  counting  after reach ing  their maximal  value  (no  overflow)  

B.1 5 Safe data  transmission  over MVB (informative)  

B.1 5.1  General  

Al though  SDTv2  i s  basical ly defined  for the  safe  communication  over ETB  and  ECN ,  there  
m ight sti l l  be  end  devices  connected  to  MVB wh ich  have  to  commun icate  safely.  I n  principle,  
the  same protocol  can  be  used ,  bu t due  to  some l im i tations  on  MVB  some mod i fications  of the  
SDTv2  protocol  are  necessary.  These  deviations  from  SDTv2  are  defined  wi th in  the  next 
subclauses.  

B.1 5.2  MVB-VDP 

The MVB-VDP is  defined  as  shown  in  F igure  B. 1 3  and  F igure  B. 1 4:  

 

Figure B.1 3  – MVB-VDP  

The MVB-VDP is  defined  as  fol lows:  

MVB_VDP: : =  RECORD 
  {  
  VitalProcessData  ARRAY  [ VDPSize]  of  WORD8  
        - -  user  defined data  s et  with  
          s afe  and non-safe  process  data.  

   VDPsize  =  2 ,  1 0  or  2 6   
          ( dependant  on  MVB  frame  data  s iz e)  
 
  Us erDataMainVersion  UNSIGNED4  - -  main  version  of  the  vital  process   

   data  part,  s hall  be  s et  by  
              the  application  
          Value:  1 . . 1 5  ( 0  =  reserved)  
 
  reserved0 1    UNSIGNED4  - -  reserved value,  s hall  be  s et  to  0  
 

IEC 

SID Vital  Process Data

implicit

field

send 

telegram

32 bit

Trailer

48 bit

scope of safety code
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  S afeSequCount   UNSIGNED8  - -  s afe  s equence  counter  ( SSC) ,  
           i mplemented as  a  counter  which  is  
           i ncremented each  time  a  new MVB-VDP  
           i s  produced to  the  MVB  traffic  s tore  port  
 
  S afetyCode    UNSIGNED32  --  SC-32 ,  computed over  VDP  s tarting  
          with  most  s ignificant  byte  of  

   VitalProcessData   
          up  to  and including the  SafeSequCount.  
          S tart  value:  S I D  
  }  

 

Figure B.1 4 – Format of MVB-VDP 

B.1 5.3  SDTV2 protocol  deviations  for MVB 

Vital  MVB process  data  shal l  be  packed  in to  MVB-VDPs  for commun ication .  

a)  The  parameter ConsistI d  of the  S ID  as  defined  in  Clause  B.8  shal l  be  set to  0  s ince  there  is  
on ly i n tra  consist commun ication  via  MVB.  

b)  The  parameter SafeTopoCount of the  SID  as  defined  in  Clause  B.8  shal l  be  set to  0  s ince  
there  is  on ly in tra  consist communication  via  MVB.  

c)  Latency mon i toring  as  speci fied  in  B. 1 3.8  i s  on ly optional  for MVB s ink.  

B.1 6 SDTv2  wi th  TRDP message data 

Safety related  data  may be  transm itted  wi th in  the  payload  of TRDP message  data  telegrams,  i f 
the  restrictions  defined  in  th is  clause  are  considered .  Contrary to  process  data  are  message 
data  transm i tted  event based ,  and  there  is  no  guarantee  that data  sent  by SDSRC are  safely 
received  by SDSINK in  time,  nor i s  there  a  safe  feedback from  SDSINK to  SDSRC that data  
have  arrived .  To  cope wi th  those  shortages,  the  fol lowing  requ irements  shal l  be  appl ied :  

a)  A SDSRC shal l  encapsu late  safety cri tical  data  i n  an  ETB-VDP as  defined  in  B. 9,  wi th  
ETB_VDP parameter ‘SafeSequCount’  =  ‘FFFFFFFF’H .  

b)  ETB-VDP shal l  on ly be  sent on  a  SDTv2  channel  on  wh ich  a  paral lel  safe  SDTv2  
connection  based  on  TRDP process  data  is  existing .  

Th is  shal l  ensure  that the  SDTv2  channel  i s  supervised  wi th  respect to  avai labi l i ty (s ink time  
supervis ion),  redundancy (guard  time supervis ion),  latency ( latency mon i toring)  and  error rate  
(channel  mon i toring).  

c)  SDSINK shal l  i n form  SDSRC about the  reception  of the  ETB-VDP.  Th is  can  be  done  
d i rectly,  e. g .  by send ing  a  TRDP-MD reply te legram  wi th  a  reply VDP,  or i nd i rectly via  
another mechan ism).  

EXAMPLE  I f the  CSTINFOCTRL telegram  i s  not  received  by the  SDSINK ECSP,  the  SDSRC wi l l  i nd i rectl y 
recogn ize  th i s  because  i t  cannot transi t  from  train  d i rectory computation  state  ‘Wai tForCstI n fo’  to  s tate  
‘TrnDi rSetup’ .   

IEC 

0 7 8 1 5

SafeSequCount

SafeSequCount

UserDataMainVersion

3 4 1 1 1 2

SafetyCode

reserved01

VitalProcessData
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Annex C  
(informative)  

 

Train  Real-Time Data Protocol  Configuration  (TRDP)  

C.1  General  

This  annex defines,  as  an  extension  to  the  communication  profi le,  an  XML format that can  be  
used  to  configure  the  TRDP.  

I n  order to  exchange data  over TCN ,  TRDP needs  to  be  configured ,  e. g .  wi th  i n formation  on  

how to  hand le  the  data,  where  to  send  data,  etc.  Th is  in formation  i s  stored  in  a  Configuration  

Database .   

The  database can  be  popu lated  from  configuration  fi le(s)  i n  XML-format or wi th  the  aid  of API  
functions  as  i t  i s  shown  in  F igure  C. 1 .  The  database i s  usual ly read  in  at start up  from  a  
configuration  fi le  in  XML-format.  The  fi le(s)  i s  created  by an  off- l ine  tool  and  downloaded  as  a  
DLU  (Down loadable  Un i t) .  

 

Figure C.1  – TRDP configuration  block d iagram  

The structure  of th is  XML fi le  can  be  described  in  a  XML Schema Defin i tion  ( .XSD).  By use  of 
XML schema defin i tion ,  i t  i s  possible  to  val idate  a  configuration  fi le.  The  schema defin i tion  
describes  on ly the  formal  structure  of the  configuration  and  can  be  used  to  val idate  the  
configurations  by TRDP.   

IEC 

Configuration

Database

TRDP protocol  stack

TRDP configurator

TRDP XML 

Configuration

File(s)

API

configuration  

tool

R

application 

program

alternative 

ways of 

configuration
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The  defin i tion  fi les  can  be  common  for d i fferent communication  concepts.  I n  the  clauses  below,  
on ly features  relevant to  TRDP are  described .  The  TRDP configuration  includes:  

•  Device  Configuration  Parameters  

•  Bus  I n terface  Parameters  i nclud ing  related  Telegram  Parameters  (Exchange  Parameters)  

•  Mapped  device  parameters  

•  Communication  Parameters  

•  Dataset Parameters  

•  Debug  Parameters  

NOTE  The  column  “Optional /Requ i red”  i n  the  tables  below i s  used  for what i s  optional  and  requ i red  for TRDP  and  
not  what i s  optional  and  requ i red  for the  XML fi l e  or for other use  of the  XML fi l e ,  e . g .  tool s .  

The overal l  structure  of the  XML configuration  description  i s  defined  as:   

<device  attributes>  

   <device-configuration  attributes/>  

   <bus-interface-list>  

      <bus-interface  attributes>  

         <telegram attributes  >  
          :  

         </telegram>  
          :  

      </ bus-interface>  
       :  

   </bus-interface-list>  

   <mapped-device-list>  

      <mapped-device  attributes>  

         <mapped-bus-interface  attributes>  

            <mapped-telegram attributes/>  
              :  

         </mapped-bus-interface>  
           :  

      </mapped-device>  
         :  

   </mapped-device-list>  

   <com-parameter-list>  

      <com-parameter  attributes/>  
       :  

   </com-parameter-list>  

   <data-set-list>  

      <data-set  attributes  >  
       :  

      </data-set>  
       :  

   </data-set-list>  

   <debug attributes/>  

</device>  

C.2  Device Parameters  

The parameters  g iven  wi th  the  device  can  be  used  to  i n i tia l ize  the  TRDP stack of a  device.  
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XML Element:  

<device  >  
     :  

</device>  

The tag  “device-configuration”  i s  optional .  

XML Attributes:  

Al l  attribu tes  that can  be  speci fied  for the  tags  are  described  in  the  fol lowing  Table  C. 1 .  

Table  C.1  – Attributes  for device tag  

Name Data  Type Optional /Re

qu ired  

Description  

host-name STRING  Requ i red  Device  host  name   

l eader-name STRING  Optional  Leader host  name,  depend ing  on  redundancy concept  

type  STRING  Optional  Device  type,  for i n formation  on ly 

 

C.3  Device Configuration  Parameters  

The parameters  g iven  wi th  the  device  configuration  can  be  used  to  i n i tia l ize  the  TRDP stack of 
a  device.  

Device  configuration  parameters  may be  provided  for:  

•  Memory configuration  

XML Element:  

<device  >  

    <device-configuration  attributes  />  
     :  

</device>  

The tag  “device-configuration”  i s  optional .  

XML Attributes:  

Al l  attribu tes  that can  be  speci fied  for the  tags  are  described  in  the  fol lowing  Table  C. 2.  

Table  C.2  – Attributes  for device-configuration  tag  

Name Data  Type Optional /Re

qu ired  

Description  

memory-s ize  U INT32  Optional  S i ze  of TRDP total  memory  

 

C.4 Bus  Interface List 

C.4.1  General  

The Bus  in terface  l i st  contains  the  configuration  parameter needed  for the  speci fic i n terfaces.   
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XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  

      <trdp-process  attributes/ >  

      <pd-com-parameter  attributes/ >  

      <pd-com-parameter  attributes/>  

            <telegram attributes  >  
    :  

            </telegram>  
  :  

        </bus-interface>  
        :  

   </bus-interface-list>  

</device>  

C.4.2  Bus  In terface Configuration  

C.4.2.1  General  

The parameters  g iven  wi th  the  bus  in terface  configuration  can  be  used  as  parameters  to  
in i tia l ize  a  speci fic TRDP session .   

For each  bus  in terfaces  parameters  may be  provided  for:  

•  I n terface  configuration  

•  Thread/task configuration  

•  Defau l t  PD  Communication  

•  Defau l t  MD  Commun ication  

•  Telegram  configuration  

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  

      <trdp-process  attributes/>  

      <pd-com-parameter  attributes/>  

      <pd-com-parameter  attributes/ >  

            <telegram attributes  >  
   :  

            </ telegram>  
  :  

        </bus-interface>  
          :  

    </bus-interface-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  “bus-in terface”  are  described  in  the  fol lowing  
Table  C.3.  
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Table  C.3  – Attributes  for bus-in terface tag  

Name Data  Type Optional /R

equ ired  

Description  

network-i d  U I NT8  Requ i red  I P  i n terface  (1 . . 4)  on  the  device  

name STRING  Requ i red  I n terface  name 

host- i p  U I NT32  Optional  Host  I P  address   

l eader-ip  U I NT32  Optional  Leader I P  address  i n  case  of redundancy 

 

C.4.2.2  Process  Configuration  

At start up  the  TRDP main  process  is  spawned  for send ing  and  receiving  MD  and  PD.  The  
thread/task priori ty and ,  for cycl ic thread/task,  the  cycle  time may be  speci fied  in  the  XML 
configuration  fi le.  I f not speci fied  TRDP defau l t  values  wi l l  be  used .  

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  

      <trdp-process  attributes/>  

      <pd-com-parameter  attributes/>  

      <pd-com-parameter  attributes/>  

            <telegram attributes  >  
   :  

            </telegram>  
  :  

        </bus-interface>  
         :  

     </ bus-interface-list>  

</device>  

The tag  “trdp-process”  i s  optional .  

XML Attributes:  

Al l  attribu tes  that can  be  speci fied  are  described  in  Table  C. 4:  

Table  C.4 – Attributes  for trdp-process  tag  

Name Data  

Type 

Optional /Re

qu i red  

Description  

cycle-time  U INT32  Optional  Cycle  time–in  1 0 -6  s  (µs).  On ly for cycl i c  th reads/tasks.  

For defau l t  va l ue  see  Table  C. 5.  

b l ocking  STRING  Optional  NO  – non  – b l ocking ,  YES  – b l ocking  

For defau l t  val ue  see  Table  C. 5.  

traffi c-shaping  STRING  Optional  OFF  – no  traffi c  shaping ,  ON  – traffi c  shaping  

For defau l t  va l ue  see  Table  C. 5.  

priori ty U I NT32  Optional  Priori ty for trdp  process  task.   

Values: 1 -255,  1  =  h i ghest  

For defau l t  val ue  see  Table  C. 5.  

 

Defau l t values  are  defined  in  Table  C.5:  
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Table  C.5  – Defau l t  values  for thread/task 

Name Value  

cycle-time  1 0000  

b locking  NO 

traffi c-shaping  ON  

priori ty 64  

 

C.4.2.3  PD  Communication  Parameters  

There  are  a  number of parameters  that may be  configured  for the  PD  communication  in  the  
XML configuration  fi le.  I f not speci fied  TRDP defau l t values  wi l l  be  used .  

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  

          <trdp-process  attributes/>  

      <pd-com-parameter attributes/>  

            <telegram attributes  >  
   :  

            </telegram>  
  :  

        </ bus-interface>  
        :  

    </bus-interface-list>  

</device>  

The tag  “pd-com-parameter”  i s  optional .  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  “pd-com-parameter”  are  described  in  Table  C. 6.  

Table  C.6  – Attributes  for pd-com-parameter tag  

Name Data  Type  Optional /R

equ ired  

Description  

timeout-value  U INT32  Optional  Timeout  val ue  i n  1 0–6  s  (µs),  before  cons ideri ng  
received  process  data  as  i nval i d .  D i sabled  i f 0  or i f 
not  speci fi ed .  

For defau l t  val ue  see  Table  C. 7.  

va l i d i ty-
behaviour 

STRING  Optional  Behaviour when  received  process  data  i s  i nval i d .  

ZERO =  zero  val ues  

KEEP  =  keep  l ast  val ue  

For defau l t  val ue  see  Table  C. 7.  

ttl  U INT32  Optional  Defau l t  t ime  To  l i ve  for PD.  

For defau l t  val ue  see  Table  C. 7.  

qos  U INT32  Optional  Defau l t  qual i ty of service  for PD.  

For defau l t  val ue  see  Table  C. 7.  

marshal l  STRING  Optional  ON/OFF  =  enable/d i sable  i n ternal  
marshal l i ng /unmarshal l i ng  

For defau l t  val ue  see  Table  C. 7.  
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Name Data  Type  Optional /R

equ ired  

Description  

cal l back STRING  Optional  ON/OFF  =  enable/d i sable  cal l  back 

For defau l t  val ue  see  Table  C. 7.  

port  U INT32  Optional  Port  to  be  used  for PD  commun ication  

For defau l t  val ue  see  Table  C. 7.  

 

Defau l t values  are  defined  in  Table  C.7:  

Table  C.7  – Defau l t  values  for pd-com-parameter 

Name Value  

timeout-value  1 00000  

val i d i ty-
behaviour 

ZERO 

ttl  64  

qos  5  

marshal l  OFF  

cal l back OFF  

port  20548  

 

C.4.2.4 MD  Communication  Parameters  

There  are  a  number of parameters  that may be  configured  for the  MD  communication  i n  the  
XML configuration  fi le.  I f not speci fied  TRDP hard  coded  defau l t  values  wi l l  be  used .  

The  configured  defau l t  values  herein  are  used  i f noth ing  else  i s  configured  for the  ComId .  

The  defau l t  time-out time for wai ting  for a  confi rm  message is  used  when  no  confi rm  time-out 
value  i s  speci fied  for a  ComId .  

The  defau l t  time-out time  for wai ting  for a  reply message(s)  i s  used  when  no  reply time-out 
value  i s  speci fied  for a  ComId .  

TRDP stores  received  sequence numbers  per source  IP  address,  to  detect resend  messages  
that a l ready have  been  received .  The  maximum  number of stored  sequence numbers  per I P  
address  may be  configured .  

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  

            <trdp-process  attributes/>  

        <pd-com-parameter  attributes/>  

        <md-com-parameter  attributes/ >  

            <telegram attributes  >  
   :  

            </telegram>  
  :  

        </bus-interface>  
        :  
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    </bus-interface-list>  

</device>  

The tag  “md-com-parameter”  i s  optional .  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  “md-com-parameter”  are  described  in  Table  C. 8.  

Table  C.8  – Attributes  for md-com-parameter tag  

Name Data  Type  Optional /R

equ ired  

Description  

confi rm-timeout  U I NT32  Optional  Defau l t  t ime-out  t ime  i n  1 0–6  s  (µs)  for receiving  a  
confi rm  message  

For defau l t  va l ue  see  Table  C. 9.  

reply-timeou t U INT32  Optional  Defau l t  t ime-out  t ime  i n  µs  for receiving  reply 
message(s)  

For defau l t  val ue  see  Table  C. 9.  

connect-timeou t U I NT32  Optional  Defau l t  t ime-out  t ime  i n  µs  to  cl ose  a  not  used  TCP  
connection  

For defau l t  val ue  see  Table  C. 9.  

ttl  U INT32  Optional  Defau l t  t ime  to  l i ve  for MD.  

For defau l t  va l ue  see  Table  C. 9.  

qos  U INT32  Optional  Defau l t  qual i ty of service  for MD.  

For defau l t  va l ue  see  Table  C. 9.  

protocol  STRING  Optional  TCP/UDP =  defau l t  protocol  

For defau l t  val ue  see  Table  C. 9.  

marshal l  STRING  Optional  ON/OFF  =  enable/d i sable  i n ternal  
marshal l i ng /unmarshal l i ng  

For defau l t  val ue  see  Table  C. 9.  

cal l back STRING  Optional  ON/OFF  =  enable/d i sable  cal l  back 

For defau l t  val ue  see  Table  C. 9.  

udp-port  U I NT32  Optional  Port  to  be  used  for UDP  MD commun ication  

For defau l t  val ue  see  Table  C. 9.  

tcp-port  U I NT32  Optional  Port  to  be  used  for TCP  MD  commun ication  

For defau l t  val ue  see  Table  C. 9.  

num-sess ions  U I NT32  Optional  Maximal  number of repl i er sessions  to  prevent  DoS  
attacks  

For defau l t  val ue  see  Table  C. 9.  

 

Defau l t values  are  defined  in  Table  C.9:  
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Table  C.9  – Defau l t  values  for md-com-parameter 

Name Value  

confi rm-timeout  1  000  000  µs  

reply-timeou t 5  000  000  µs  

connect-timeou t 60  000  000  µs  

ttl  64  

qos  3  

protocol  UDP  

marshal l  OFF  

cal l back ON  

udp-port  20550  

tcp-port  20550  

num-sess ions  1 000  

 

C.4.2.5 Telegram  Configuration  (ExchgPar)  

C.4.2.5.1  General  

The telegram  configuration  contains  the  central  e lements  for data  exchange – the  exchange 

parameters.  I t  i s  i denti fied  by the  central  key ComID ,  see  F igure  C.2 .   

 

Figure C.2  – Exchange Parameters  wi th  the  central  key ComId  

Each  Exchange Parameter references  one  or no  DataSet and  one  Commun ication  Parameter.  
(Many Exchange Parameters  can  reference the  same DataSet and  Communication  Parameter. )  
The  Exchange Parameter also  describes  how to  hand le  any Process  and /or Message  Data.  

An  Exchange  Parameter is  described  in  the  XML fi le  as  a  “ telegram”  tag .  

XML Element:  

<device>  

    <bus-interface-list>  

       <bus-interface  attributes>  

           <trdp-process  attributes/ >  

           <pd-com-parameter  attributes/ >  

IEC 

 ExchgPar 

+  ComId  
+  DataSetId  
+  ComParId  

DataSet 

+  DataSetId  
-  DataSet description  

ComPar 

+  ComParId  
- Communication  par.  

SDTPar 

PDPar 

* *  1  

Source 

0. . * 

0. . 1  

0. . 1  

0. . 1  

Destination  

0. . * 

MDPar 

0. .1  

0. . 1  
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           <md-com-parameter  attributes/>  

           <telegram attributes  >  

               <md-parameter  attributes  />  

               <pd-parameter  attributes  />  

               <source  attributes  />  

               <destination  attributes  />  

           </telegram>  
           :  

        </bus-interface>  
      :  

    </bus-interface-list>  

</device>  

The tags  “sd t-parameter“,  “md-parameter” ,  “pd-parameter” ,  “source”  and  “destination”  are  
optional .   

The  tags  “sd t-parameter” ,  “md-parameter”  and  “pd-parameter”  can  on ly be  used  one  time for 
each  Com id .  

For each  ComId  the  tags  “source”  and  “destination”  may be  used  several  times  wi th  d i fferent 
values.  

For some attributes  there  are  defau l t  values.  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  telegram  tag  are  described  in  Table  C. 1 0.  

Table  C.1 0  – Attributes  for telegram  tag  

Name Data  

Type 

Optional /  

Requ i red  

Description  

name  STRING  Optional  Requ i red  for tool i ng  and  debugg ing  

com-id  U INT32  Requ i red  I D  for exchange  parameter 

NOTE  1  On ly the  fi rst  found  confi guration  of a  Com I d  
wi l l  be  cons idered .  

NOTE  2  Com I d ’s  1 -1 000  are  reserved  for special  
purpose.  

data-set-i d  U I NT32  Requ i red  for PD  
Optional  for MD  

I D  for dataset to  be  exchanged .  

com-parameter-i d  U I NT32  Optional  I D  for  commun ication  parameter to  be  used ,  i f not  g i ven  
the  defau l t  parameters  for MD/PD  commun ication  wi l l  be  
used  

 

C.4.2.5.2  MD Parameters  

The MD telegram  configuration  defines  the  parameters  for MD  telegram  exchange.   

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  
              :  

            <telegram attributes  >  
                 :  

                <md-parameter attributes/>  
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                :  

            </telegram>  
            :  

        </bus-interface>  

    </ bus-interface-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  md -parameter tag  are  described  in  Table  C. 1 1 .  

Table  C.1 1  – Attributes  for md-parameter tag  

Name Data  

Type  

Optional /  

Requ i red  

Description  

confi rm -timeou t U I NT32  Opti onal  Confi rm   t ime-out  t ime  (un i t:  1 0–6  s  (µs))  

Defau l t  va l ue  wi l l  be  used  at  absence  of the  tag ,  see  
Table  C. 9.  

reply-timeout  U I NT32  Optional  Response  time-out  t ime  (un i t:  1 0–6  s  (µs))  

Defau l t  val ue  wi l l  be  used  at  absence  of the  tag ,  see  
Table  C. 9.  

marshal l  STRING  Optional  ON/OFF  =  enable/d i sable  i n ternal  
marshal l i ng /unmarshal l i ng  

cal l back STRING  Optional  ON/OFF  =  enable/d i sable  cal l back 

protocol  STRING  Optional  UDP/TCP 

 

C.4.2.5.3  PD  Parameters  

The PD  telegram  configuration  defines  the  parameters  for PD  telegram  exchange.   

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  
              :  

            <telegram attributes  >  
                 :  

                <pd-parameter attributes/>  
                 :  

            </telegram>  
           :  

        </bus-interface>  
        :  

    </ bus-interface-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  pd-parameter tag  are  described  in  Table  C. 1 2.  
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Table  C.1 2  – Attributes  for pd-parameter tag  

Name Data  

Type  

Optional / 

Requ i red  

Description  

timeout  U INT32  Optional  Timeout  val ue  (un i t:  1 0–6  s  (µs)),  before  considering  
received  process  data  as  i nval i d .  D i sabled  i f 0  or no  
speci fi ed  val ue.  Defau l t  val ue  wi l l  be  used  at  absence  
of the  tag ,  see  Table  C. 7.  

val i d i ty-behaviour STRING  Optional  Behaviour when  received  process  data  i s  i nval i d .  

ZERO =  zero  val ues  

KEEP  =  keep  the  l ast  value  

Defau l t  va l ue  wi l l  be  used  at  absence  of the  tag ,  see  
Table  C. 7.  

cycle  U I NT32  Requ i red  Cycle  time  i n  1 0–6  s  (µs),  describ i ng  how often  a  
process  data  shou ld  be  transm i tted .  TRDP  wi l l  round  
th i s  val ue  to  a  mu l ti pl e  of the  cycle  t ime  of the  TRDP  
process  th read .  

Defau l t  val ue  wi l l  be  used  at  absence  of the  tag ,  see  
Table  C. 7.  

redundant U INT32  Optional  >0  i f process  data  i s  redundant,  i . e.  i t  shou ld  be  
transm i tted  i n  l eader mode,  and  not  i n  fol l ower mode  i n  
a  redundant  system .  

Defau l t  val ue  =  0  (no  redundancy);  

marshal l  STRING  Optional  ON/OFF  – enable/d i sable  i n ternal  
marshal l i ng /unmarshal l i ng  

Defau l t  va l ue  wi l l  be  used  at  absence  of the  tag ,  see  
Table  C. 7.   

cal l back STRING  Optional  ON/OFF  =  enable/d i sable  cal l back 

offset-address  U INT1 6  Optional  Offset-address  for PD  i n  traffi c  store  for l adder 
topology 

 

C.4.2.5.4 Source Parameters  

The source  configuration  defines  the  parameters  for the  data  source.   

XML Element:  

<device>  

    <bus-interface-list>  

        <bus-interface  attributes>  
              :  

            <telegram attributes  >  
            :  

                <source  attributes>  

                   <sdt-parameter  attributes  />  

                </source>  
            :  

            </telegram>  
         :  

        </bus-interface>  
      :  

    </ bus-interface-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  source  tag  are  described  in  Table  C. 1 3.  
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Table  C.1 3  – Attributes  for source tag  

Name Data  Type Optional /  

Requ i red  

Description  

i d  U INT32  Requ i red  Source  i den ti fi er.  

u ri 1  STRING  Requ i red  Source  URI  for process  and  message  data.  Used  for 
PD  fi l teri ng  at  receiver s i de  to  on l y receive  data  from  
a  speci fi c  end  device(s)  or for MD  as  i n formation  
provided  to  the  receiving  s i de.  

Syntax:   [ [user@]host]  

User part  on l y requ i red  for MD.  

NOTE  I f not  speci fi ed  here  or overri dden  i n  the  
subscribe  cal l ,  then  no  fi l teri ng  for PD  used .   

I f not  speci fi ed  here  or overri dden  i n  any MD  send  
cal l ,  the  URI  (host  part)  of the  own  device  i s  used .  

NOTE  On ly URI  stri ngs  that  are  resolved  as  un i cast  
I P  addresses  can  be  used .  

u ri 2  STRING  Optional  For process  data  a  second  source  URI  s tri ng  can  be  
g i ven  for source  fi l teri ng ,  e . g .  for redundant  devices.  

Syntax:  [host]  

NOTE  I f not  speci fi ed  here  or overri dden  i n  the  
subscribe  cal l ,  then  no  fi l teri ng  for PD  used .   

I f not  speci fi ed  here  or overri dden  i n  any MD  send  
cal l ,  the  URI  (host  part)  of the  own  device  i s  used .  

NOTE  On ly URI  stri ngs  that  are  resolved  as  un icast  
I P  addresses  can  be  used .  

name  STRING  Optional  Optional  name  for the  connection  

 

C.4.2.5.5  Destination  Parameters  

The source  configuration  defines  the  parameters  for the  data  destination .   

XML Element:  

<device>  

    </bus-interface-list>  

        <bus-interface  attributes>  
              :  

            <telegram attributes  >  
                 :  

               <destination attributes  

                   <sdt-parameter  attributes  />  

               </destination>  
                 :  

            </telegram>  
           :  

        </bus-interface>  
        :  

    </ bus-interface-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  source  tag  are  described  in  Table  C. 1 4.  
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Table  C.1 4 – Attributes  for destination  tag  

Name Data  Type Optional /  

Requ i red  

Description  

i d  U INT32  Requ i red  Desti nation  i denti fi er.  

u ri  STRING  Requ i red  Desti nation  URI  for process  and  message  data.  

Syntax:  [user@]host  

I f not  speci fi ed  here  i t  has  to  be  set/overri dden  i n  any 
send/publ i sh  cal l .  

The  URI  user part  i s  used  i n  the  MD  header frame to  
address  a  URI  l i s tener.  

The  URI  host  part  i s  used  to  resolve  the  desti nation  
I P  address  used  for send ing  and  at  receiver s i de  to  
check i f the  I P  address  i s  a  mu l ti cast  address  that  
has  to  be  j oi ned .  

name  STRING  Optional  Optional  name  for the  connection  

 

C.4.2.5.6  SDTv2  Parameters  

The SDTv2  configuration  defines  the  parameters  for the  SDTv2  SDSRC and  SDSINK.   

XML Element:  

<device>  

   <bus-interface-list>  

      <bus-interface  attributes>  
              :  

         <telegram attributes  >  
              :  

             <source  attributes  

                <sdt-parameter attributes  />  

             </ source>  
              :  

             <destination  attributes  

                <sdt-parameter attributes  />  

             </destination>  
              :  

         </telegram>  
          :  

      </bus-interface>  

   </bus-interface-list>  

</device>  

The tag  “sd t-parameter”  i s  optional .  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  SDTv2  are  described  in  Table  C. 1 5.  

Table  C.1 5  – Attributes  for sdt-parameter tag  

Name Data  Type  Optional /  

Requ i red  

Description  

sm i 1  U INT32  Requ i red  Safe  message  i den ti fi er – un ique  for th i s  message  
at  consist  l evel  

sm i2  U INT32  Optional  Safe  message  i denti fi er for a  redundant device  – 
un ique  for th i s  message  at  cons ist  l evel  

udv U I NT1 6  Requ i red  User data  vers ion  
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Name Data  Type  Optional /  

Requ i red  

Description  

rx-period  U I NT1 6  Requ i red  S ink cycle  time,  un i t:  1 0 -3  s  (ms)  

tx-period  U INT1 6  Requ i red  Source  cycle  time,  un i t:  1 0 -3  s  (ms)  

n -rxsafe  U INT8  Optional  Timout  i n  number of tx-period  cycles  

n -guard  U INT1 6  Optional  Guard  time  i n  number of tx-period  cycles  

cm-thr U INT32  Optional  Channel  mon i tori ng  th reshold  

 

Defau l t values  are  defined  in  Table  C. 1 6:  

Table  C.1 6  – Defau l t  values  for sdt-parameter tag  

Name Value  

sm i2  0  

n -rxsafe  3  

n -guard  1 00  

cm-thr 43  

 

C.5 Mapped  Device Parameters  

C.5.1  General  

There  m ight be  the  requ irement to  have  for several  i dentical  devices  the  same configuration  
structure  (e. g .  the  d i fferent door control lers  of the  consist).  Th is  i s  supported  by the  mapped  
device  tag ,  contain ing  the  d i fferences  for the  speci fic mapped  devices.  

XML Element:  

<device>  

   <device-configuration>  
   :  

   </device-configuration>  

   <mapped-device-list>  

      <mapped-device  attributes>  

         <mapped-bus-interface  attributes>  

            <mapped-telegram attributes>  
               :  

            </mapped-telegram attributes>  
               :  

         </mapped-bus-interface>  
            :  

      </mapped device>  
         :  

   </mapped-device-list>  
     :  

</device>  

The tags  “mapped-device-l ist”  and  “mapped-device”  are  optional .  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-device”  are  described  in  the  fol lowing  
Table  C. 1 7.  
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Table  C.1 7  – Attributes  for mapped-device tag  

Name Data  Type  Optional /R

equ ired  

Description  

host-name  STRING  Requ i red  Device  name  

l eader-name STRING  Optional  Leader name,  optional  for redundant  devices  

 

C.5.2  Mapped  Bus  In terface Parameters  

For each  bus  in terface  of a  mapped  device  the  d i fferent attribu tes  regard ing  the  process  data,  
sources,  destinations  and  related  SDTv2  parameters  of the  telegrams  can  be  speci fied .  

XML Element:  

<device>  

   <device-configuration>  
   :  

   </device-configuration>  

   <mapped-device-list>  

      <mapped-device  attributes>  

         <mapped-bus-interface  attributes>  

            <mapped-telegram attributes>  

               <mapped-pd-parameter attributes  />   

               <mapped-source  attributes>  

                  <mapped-sdt-parameter attributes  />   

               </mapped-source>  
                  :  

               <mapped-destination attributes>  

                  <mapped-sdt-parameter attributes  />   

               </mapped-destination>  
                  :  

            </mapped-telegram>  
               :  

         </mapped-bus-interface>  
            :  

      </mapped device>  

   </mapped-device-list>  

</device>  

The tag  “mapped-bus-in terface”  i s  optional .  

The  tag  “mapped-telegram”  i s  optional .  

The  tag  “mapped-pd-parameter”  i s  optional .  

The  tag  “mapped-source”  i s  optional .  

The  tag  “mapped-destination”  i s  optional .  

The  tag  “mapped-sdt-parameter”  i s  optional .  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-bus”  are  described  in  Table  C. 1 8.  
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Table  C.1 8  – Attributes  for mapped-bus-interface tag  

Name Data  Type  Optional /R

equ ired  

Description  

name STRING  Requ i red  Name for th i s  i n terface  

host- i p  U INT32  Optional  I P  address  for th i s  i n terface  

l eader-ip  U INT32  Optional  Leader I P  address  i n  case  of redundancy 

 

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-telegram”  are  described  in  the  fol lowing  
Table  C. 1 9.  

Table  C.1 9  – Attributes  for mapped-telegram  tag  

Name Data  Type  Optional /R

equ ired  

Description  

com-id  U INT32  Requ i red  Com I d  of the  mapped  telegram  

name  STRING  Optional  Optional  d i fferen t name  for the  telegram  

 

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-pd-parameter”  are  described  in  
Table  C. 20.  

Table  C.20  – Attributes  for mapped-pd-parameter tag  

Name Data  

Type  

Optional / 

Requ i red  

Description  

offset-address  U INT1 6  Optional  Offset-address  for PD  i n  traffi c  store  for l adder 
topology 

 

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-source”  are  described  in  Table  C. 21 .  

Table  C.21  – Attributes  for mapped-source tag  

Name Data  Type  Optional /Re

qu ired  

Description  

I d  U I NT32  Requ i red  I denti fi er of the  source  of the  telegram  

u ri 1  STRING  Requ i red  Source  URI  for process  and  message  data.  Used  for 
PD  fi l teri ng  at  receiver s i de  to  on l y receive  data  from  
a  speci fi c  end  device(s)  or for MD  as  i n formation  
provided  to  the  receivi ng  s i de.  For process  data  the  
source  URI  stri ng  can  i ncl ude  up  to  two  comma 
separated  URI  stri ngs,  e . g .  redundant  devices.  

Syntax:  [[user@]host[,  host] ]  

NOTE  I f not  speci fi ed  here  or overri dden  i n  the  
subscribe  cal l ,  then  no  fi l teri ng  for PD  used .   

I f not  speci fi ed  here  or overri dden  i n  any MD  send  
cal l ,  the  URI  (host  part)  of the  own  device  i s  used .  

NOTE  On ly URI  stri ngs  that  are  resolved  as  un icast  
I P  addresses  can  be  used .  

u ri 2  STRING  Optional  For process  data  a  second  source  URI  s tri ng  can  be  
g i ven  for source  fi l teri ng ,  e . g .  for redundant  devices.  

Syntax:  [host]  

NOTE  I f not  speci fi ed  here  or overri dden  i n  the  
subscribe  cal l ,  then  no  fi l teri ng  for PD  used .   

I f not  speci fi ed  here  or overri dden  i n  any MD  send  
cal l ,  the  URI  (host  part)  of the  own  device  i s  used .  
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Name Data  Type  Optional /Re

qu ired  

Description  

NOTE  On ly URI  stri ngs  that  are  resolved  as  un icast  
I P  addresses  can  be  used .  

name  STRING  Optional  Optional  d i fferen t name for the  connection  

 

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-destination”  are  described  in  
Table  C.22.  

Table  C.22  – Attributes  for mapped-destination  tag  

Name Data  Type  Optional /Re

qu ired  

Description  

I d  U I NT32  Requ i red  I denti fi er of the  desti nation  of the  te legram  

u ri  STRING  Requ i red  Desti nation  URI  for process  and  message  data.  

Syntax:  [user@]host  

I f not  speci fi ed  here  i t  has  to  be  set/overri dden  i n  any 
send/publ i sh  cal l .  

The  URI  user part  i s  used  i n  the  MD  header frame  to  
address  a  URI  l i s tener.  

The  URI  host  part  i s  used  to  resolve  the  desti nation  
I P  address  used  for send ing  and  at  receiver s i de  to  
check i f the  I P  address  i s  a  mu l ti cast  address  that  
has  to  be  j oi ned .  

name  STRING  Optional  Optional  d i fferen t name for the  connection  

 

Al l  attributes  that can  be  speci fied  for the  tag  “mapped-SDTv2  parameters”  are  described  in  
Table  C. 23.  

Table  C.23  – Attributes  for mapped-SDTv2-parameter tag  

Name Data  Type  Optional /Re

qu ired  

Description  

sm i 1  U I NT32  Requ i red  Requ i red  for SDTv2  telegrams.  

sm i2  U I NT32  Optional  Requred  for redundant  SDTv2  telegrams.  

 

C.6 Communication  Parameters  (ComPar)  

C.6.1  General  

The communication  parameter i n formation  describes  in  wh ich  way the  commun ication  shou ld  
take  place.  I n  most cases,  one  set of parameters  is  sufficient bu t i t  i s  possible  to  speci fy 
speci fic commun ication  parameters  for special  s i tuations.  

A Communication  Parameter is  described  in  the  XML fi le  as  a  “com-parameter”  tag .   
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XML Element:  

<device>  

   <com-parameter-list>  

      <com-parameter attributes/>  
   :  

   </com-parameter-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  tag  are  described  in  Table  C. 24.  

Table  C.24 – Attributes  for com-parameter tag  

Name Data  Type  Optional /  

Requ i red  

Description  

i d  U INT32  Requ i red  I D  for  commun ication  parameter 

NOTE  On ly the  fi rst  confi guration  of a  com-
parameter-i d  wi l l  be  consi dered .  

qos  U I NT32  Requ i red  Qual i ty of Servi ce,  what priori ty l evel  data  shou ld  
be  sent  wi th ,  0 . . 7  

tt l  U I NT32  Optional  Time  To  Li ve,  how many j umps  a  message  shou ld  
l i ve,  0 . . 255,  defau l t  =  64 .  

retri es  U INT32  Optional  Number of retri es  used  for MD  request   

 

C.6.2  Defau l t  Communication  Parameters  

Most communication  can  be  done  wi th  a  smal l  set of communication  parameters.  To  s impl i fy 
for the  TRDP user there  are  always  two sets  of defau l t  commun ication  parameters  avai lable  as  
l i sted  i n  Table  C. 25.  

Table  C.25 – Defau l t  communication  parameters  

Com-parameter-id  qos  time-to-l ive  retries  Description  

1  5  64  0  Su i table  for PD  commun ication  

2  3  64  3  Su i table  for MD  commun ication  

 

C.7  DataSet Parameters   

C.7.1  General  

Data  communication  over the  ETB  is  done  wi th  DataSets  (F igure  C.3).  

Copyright International  Electrotechnical  Commission  



 – 204  – I EC 61 375-2-3:201 5    I EC  201 5  

 

Figure  C.3  – DataSet structure 

A DataSet i s  a  container of data  i tems,  l ike  a  structure  i n  C  language.  A DataSet can  contain  
up  to  81 92  DataVariables  or other DataSets.  A DataVariable  i s  data  of one  of the  basic data  
types  defined  in  Table  C. 26.  

Table  C.26 – Basic data  types  

Type name Type # Description  

BOOL8 

B ITSET8  

ANTIVALENT8  

1  =U INT8,  1  b i t  rel evant (equal  zero    fa l se,  not  equal  zero    true)  

=U INT8,  8  b i t  re l evant  

=U INT8,  2  b i t  re l evant  

CHAR8 2  char,  can  be  used  a l so  as  UTF-8   

UTF1 6  3   Un icode  UTF-1 6  character 

I NT8  4  S igned  i n teger,  8  b i t  

I NT1 6  5  S igned  i n teger,  1 6  b i t  

I NT32  6  S igned  i n teger,  32  b i t  

I NT64  7  S igned  i n teger,  64  b i t  

U INT8  8  Unsigned  i n teger,  8  b i t  

U INT1 6  9  Unsigned  i n teger,  1 6  b i t  

U INT32  1 0  Unsigned  i n teger,  32  b i t  

U INT64  1 1  Unsigned  i n teger,  64  b i t  

REAL32  1 2  F loati ng  poin t  real ,  32  b i t  

REAL64  1 3  F loati ng  poin t  real ,  64  b i t  

TIMEDATE32  1 4  32  b i t  UN IX time  

TIMEDATE48  1 5  48  b i t  TCN  time  (32  b i t  seconds  and  1 6  b i t  t i cks)  

TIMEDATE64  1 6  32  b i t  seconds  and  32  b i t  m icroseconds  

 

Each  DataVariable  or DataSet can  be  s ing le  or mu l tiple  instances.  Mu l tiple  i nstances  (arrays)  
can  be  of fix  or variable  s ize.   

The  maximum  depth  of a  dataset wi th in  a  dataset i s  5.  

The  DataSet configuration  in formation  describes  al l  datasets  to  be  used  in  data  exchange.  
Many Exchange Parameters  can  use  one  s ing le  DataSet.  

IEC 

 

0. .81 92 

DataSet 

DataVariable 

0. .81 92 
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The  DataSet describes  the  structure  of the  data,  i . e.  wh ich  data  variables  and  other datasets  i t  
contains.  By use  of th is  i n formation  TRDP can  send  and  receive  data  i n  such  a  way that i t  
compl ies  wi th  the  data  formats  requ ired  on  the  TCN .  Appl ications  do  not have  to  do  any further 
ad justment to  be  able  to  use  the  data.   

A DataSet i s  described  in  the  XML fi le  as  a  “data-set”  tag .  I ns ide  th is  there  are  “element”  tags.   

XML Element:  

<device>  

   <data-set-list>  

       <data-set attributes  >  

          <element  attributes  />  
       :  

       </data-set>  
    :  

   </data-set-list>  

</device>  

 XML Attributes:  

Al l  attributes  that can  be  speci fied  for the  data-set tags  are  described  in  Table  C. 27.  

Table  C.27  – Attributes  for data-set tag  

Name Data  Type  Optional /  

Requ i red  

Description  

name  STRING  Optional  Requ i red  for tool i ng  and  debugg ing  

i d  U INT32  Requ i red  I D  for dataset  

NOTE  1  On ly the  fi rst  found  confi guration  of a  data-set-i d  
wi l l  be  cons idered .  

NOTE  2  Data  set  i d ’ s  1 -1 000  are  reserved  for special  
purpose.  

 

C.7.2  DataSet Element  

C.7.2. 1  General  

To be  able  to  perform  marshal l ing  of datasets,  a l l  end  devices  need  in formation  about structure  
and  content of the  datasets.  Th is  i n formation  is  stored  in  a  Dataset Formatting  Table  i n  the  
configuration  database.  Th is  table  describes  for each  data  i tem  of the  DataSet i ts  type  and  
array size .  For visual ization  purposes  each  e lement can  have  the  add i tional  attributes  un i t,  
scale  and  offset.  

Each  element of a  DataSet can  be  ei ther a  DataVariable  or DataSet.  Up  to  81 92  elements  are  
possible.  

XML Element:  

<device>  

   <data-set-list>  

       <data-set  attributes  >  

          <element attributes  />  
       :  

       </data-set>  
    :  
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   </data-set-list>  

</device>  

XML Attributes:  

Al l  attributes  that can  be  speci fied  for an  e lement tag  are  described  in  Table  C. 28.  

Table  C.28  – Attributes  for element tag  

Name Data  Type Optional / 

Requ i red  

Description  

name STRING  Optional  Requ i red  for tool i ng  and  debugg ing  

type  STRING  Requ i red  Data  type  of data  variable  (BOOL8,  B I TSET8,  … ,  see  
basic data  types  i n  chapter C. 7. 1 )  or dataset i den ti fi er (1 . . )  

array-s ize  U I NT32  Optional  0  =  Array wi th  dynam ic s i ze  

1  =  S i ng le  

>1  Number of i nstances  i n  array 

Defau l t  =  1  

un i t  STRING  Optional  Un i t  text  for vi sual i sation  purposes.  

scale  FLOAT Optional  Factor for vi sual i sation  purposes  (val  =  scale  ×  x+offset).  

offset  I NT32  Optional  Offset  for vi sual i sation  purposes  (val  =  scale  ×  x+offset).  

 

C.7.2.2  DataSet Element Type 

I f the  type  is  another DataSet,  the  Type  i s  the  ID  of th is  dataset.  

For a  DataVariable  the  Type  te l l s  the  marshal l ing  software  the  s ize  of the  data  bu t a lso  how to  
treat i t.  A 4-byte  string  is  treated  d i fferently as  4-byte  i n teger or real .  The  basic Datatype  
constants  currently avai lable  are  described  in  C.7. 1 .  

The  table  describes  al l  data  types  that can  be  used  on  the  TCN.  For I EC 61 1 31 -3  software  on ly 
a  sub-set of types  wi th  fixed  s ize  can  be  used .  

NOTE  The  C++  type  “BOOL”  i s  often  not  resolved  i n to  a  U I NT8  variable  by the  compi l er because  of that  here  
BOOL8  i s  defi ned  and  used .  

C.7.2.3  DataSet Element array-size  

The array-size  describes  the  number of instances  for the  data  i tem  as  l i sted  i n  Table  C. 29.   
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Table  C.29  – Use of element array size  

Array-size  Instances  

1  S ing le  

2 . . n  Array,  fi xed  s i ze  2 . . n  

0  Array,  dynam ic s i ze  

 

A dynam ic s ized  array is  preceded  by a  U INT8,  UN IT1 6  or U INT32,  contain ing  current s ize  of 
the  array,  i . e.  number of i tems  in  the  array (not number of bytes).  See  example  in  C.7. 3.5.  

Dynam ic s ized  arrays  can  on ly be  used  for message  data  and  not for process  data.  

C.7.3  Examples  of DataSets  

C.7.3. 1  General  

The examples  below show d i fferent types  of datasets  wi th  example  of included  DataVariables  
and  DataSets,  s ing le  and  mu l tiple  i nstances,  fixed  or variable.  

C.7.3.2  DataSet wi th  DataVariables  

This  dataset contains  s ing le  instances  of basic data  types.  

C Declaration  Dataset Formatting Table 

 Type Number Comment 

struct DS57  {  

   UINT32  a;  

   UINT8  b;  

   INT16  c;  

   REAL32  d;  

} ;  

   

U INT32 1  Single 

UINT8 1  Single 

INT1 6 1  Single 

REAL32 1  Single 

   

 

XML configuration  example:  

<device>  

   <data-set-list>  

       <data-set  id=”57 ”  >  

          <element  type=”UINT32 ”  array-size=”1”  name=”a”  />  

          <element  type=”UINT8 ”  array-size=”1 ”  name=”b”  />  

          <element  type=”INT1 6”  array-size=”1”  name=”c”  />  

          <element  type=”REAL32 ”  array-size=”1”  name=”d”  />  

       </data-set>  
    :  

   </data-set-list>  

</device>  

C.7.3.3  DataSet wi th  other DataSet 

I n  th is  example  a  dataset DS3  contains  another dataset DS2.  

 To  speci fy that a  dataset contain  another dataset,  the  column  for Type is  set to  the  ID  of that 
dataset.  The  marshal l ing  software  wi l l  recogn ize  th is  by the  posi tive  value.  Codes  for basic 
data  types  are  negative.  
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C Declaration  Dataset Formatting Table 

 Type Number Comment 

struct DS2  {  

   UINT32  a1;  

   INT32  b1;  

   INT32  c1;  

} ;  

   

U INT32 1  Single 

INT32 1  Single 

INT32 1  Single 

   

struct DS3  {  

   UINT32  a;  

   INT32  b;  

   struct DS2  c;  

} ;  

   

U INT32 1  Single 

INT32 1  Single 

ID of DS2 1  Single 

   

 

XML configuration  example:  

<device>  

   <data-set-list>  

       <data-set  id=”2 ”  >  

          <element  type=”UINT32 ”  array-size=”1”  name=”a1”  />  

          <element  type=”INT32 ”  array-size=”1 ”  name=”b1 ”  />  

          <element  type=”INT32 ”  array-size=”1”  name=”c1”  />  

       </data-set>  

       <data-set  id=”3  >  

          <element  type=”UINT32 ”  array-size=”1 ”  name=”a”  />  

          <element  type=”INT32 ”  array-size=”1 ”  name=”b”  />  

          <element  type=”2 ”  array-size=”1”  name=”c”  />  

       </data-set>  
    :  

   </data-set-list>  

</device>  

C.7.3.4 DataSet wi th  Fixed  Sized  Arrays  

I n  th is  example,  a  dataset contains  mu l tiple  instances  of DataVariables  and  DataSets,  i . e.  
arrays  of data.  

C Declaration  Dataset Formatting Table 

 Type Number Comment 

struct DS4  {  

   INT32  a[ 17 ] ;  

   struct DS2  b[ 3] ;  

} ;  

   

INT32 1 7 Array of integers 

ID of DS2 3 Array of datasets 

   

 

The  fi rst data  i tem  is  an  array of 1 7  i nstances  of I NT32;  

The  second  data  i tem  is  an  array of 3  i nstances  of dataset DS2.  

XML configuration  example:  

<device>  

   <data-set-list>  

       <data-set  id=”2 ”  >  

          <element  type=”UINT32 ”  array-size=”1”  name=”a1”  />  

          <element  type=”INT32 ”  array-size=”1 ”  name=”b1 ”  />  
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          <element  type=”INT32 ”  array-size=”1”  name=”c1”  />  

       </data-set>  

       <data-set  id=”4 ”  >  

          <element  type=”INT32 ”  array-size=”1 7 ”  name=”a”  />  

          <element  type=”2 ”  array-size=”3”  name=”b”  />  

       </data-set>  
    :  

   </data-set-list>  

</device>  

C.7.3.5 DataSet wi th  Dynamic sized  arrays  

I n  th is  example  a  dataset contains  i nstances  of arrays,  bu t the  s ize  of the  arrays  i s  not 
predefined  in  the  configuration  database but dynam ical ly speci fied  at runtime.  

A dynam ical ly s ized  array i s  preceded  wi th  a  s ize  of type  U INT8,  U INT1 6  or U INT32  that 
contains  the  current s ize  of the  array.  These  shal l  be  loaded  wi th  current s ize  at run-time.  Size  
shou ld  be  set to  number of i tems  in  the  array.  

Dynam ic s ize  of arrays  means  that there  is  no  i n formation  in  the  configuration  database about 
the  s ize  of the  array.   

NOTE  Dynam ic s i zed  datasets  can  on ly be  used  i n  MD  commun ication ,  not  i n  PD  commun ication .  

Declaration  Dataset Formatting Table  

 Type Number Comment 

struct DS5  {  

   UINT32  aSize;     

   INT32  b[ 5] ;  

} ;  

   

UINT32 1  Size of array b (=5) 

INT32 0  

 

Declaration  Dataset Formatting Table  

 Type Number Comment 

struct DS6  {  

   UINT32  aSize;     

   INT32  b[ 5] ;  

   UINT16  cSize;  

   struct DS2  d[ 9] ;  

} ;  

   

UINT32 1  Size of array b (=5) 

INT32 0  

UINT1 6 1  Size of array d  (=9) 

ID of DS2 0  

   

 

XML configuration  example:  

<device>  

   <data-set-list>  

       <data-set  id=”2 ”  >  

          <element  type=”UINT32 ”  array-size=”1”  name=”a1”  />  

          <element  type=”INT32 ”  array-size=”1 ”  name=”b1 ”  />  

          <element  type=”INT32 ”  array-size=”1”  name=”c1”  />  

       </data-set>  

       <data-set  id=”5”  >  

          <element  type=”UINT32 ”  array-size=”1 ”  name=”a”  />  

          <element  type=”INT32 ”  array-size=”0 ”  name=”b”  />  

       </data-set>  

       <data-set  id=”6”  >  

          <element  type=”UINT32 ”  array-size=”1”  name=”a”  />  

          <element  type=”INT32 ”  array-size=”0”  name=”b”  />  
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          <element  type=”UINT32 ”  array-size=”1”  name=”c”  />  

          <element  type=”2 ”  array-size=”0”  name=”d”  />  

       </data-set>  
    :  

   </data-set-list>  

</device>  

The example  of structure  for data  set 6  in  the  figure  above is  not very usefu l  un less  there  are  
several  s im i lar structures  used  for send ing  wi th  the  same dataset ID.  When  th is  type  of 
structure  is  used  where  a  dynam ic array i s  fol lowed  by any other variable  type  the  s ize  
variables  has  to  be  set to  exactly the  s ize  of the  correspond ing  array.  See  the  code  example  
below for a  more  usefu l  way to  use  th is  type  of dynam ic dataset.  Another possibi l i ty,  as  for data  
set 5,  i s  to  on ly use  one  dynam ic array in  the  end  of the  dataset then  the  s ize  variable  can  be  
set to  the  current used  s ize  of the  array.  Code example  for dataset 6:  

char  buf[ 2 0 0 0 ] ;  
UI NT1 6  * p;  
UI NT32  len;  

p  =  ( UINT1 6  * )  buf;          / *  Set  pointer  to  s tart  of  buffer  * /  

* p++  =  currAsize;            / *  S tore  current  s ize  of  array a  * /  
memcpy( p,  aBuffer,  currAsize  *  s iz eof( INT32 ) ) ;  

p  =  ( char  * )  p  +  currAsize  *  s iz eof( INT32 ) ;  / *  Move  pointer  * /  

* p++  =  currBsize;            / *  S tore  current  s ize  of  array b  * /  
memcpy( p,  bBuffer,  currBsize  *  s iz eof( struct  DS2 ) ) ;  

p  =  ( char  * )  p  +  currBsize  *  s iz eof( struct  DS2 ) ;  

len  =  ( char  * )  p  –  buf;      / *  length  of  buffer,  no.  of  bytes  * /  

C.7.3.6  DataSet for Transparent Communication  

I n  some cases  appl ications  want to  exchange data  wi thout any in terference  of marshal l ing  
software,  e. g  for upload ing  of recorded  binary data.  Th is  can  be  ach ieved  by send ing  a  dataset 
that contains  on ly one  data  i tem :  a  dynam ic s ized  array of bytes,  unsigned  8  bi t  i n tegers  or by 
send ing  a  com Id  wi thout any speci fied  dataset.  As  mentioned  before  dynam ic data  set can  on ly 
be  sent as  message data.  

Declaration  Dataset Formatting Table 

 Type Number Comment 

struct DS5  {  

   UINT32  bufSize;  

   UINT8  buf[n] ;  

} ;  

   

UINT32 1  Size of array buf (=n) 

UINT8 0 Array of bytes 

   

 

The  send ing  buffer buf  shal l  be  preceded  wi th  the  s ize  of the  buffer to  send ,  l oaded  wi th  the  

number of i tems  in  buf ,  i . e.  ‘n ’ .  
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Annex D  
(informative)  

 

Access  to  End  Device  (ED)  statistics  

D.1  General  

This  annex describes  the  access  to  statistics  data  of end  devices  implementing  TRDP.  

D.2  Structures  

D.2.1  General  

TRDP memory statistic and  configuration  i n formation  is  defined  as  fol lows:  

TRDP_MEM_STATISTICS_T: : = RECORD 
  {  

  total    UINT32   --  total  memory size  

  free    UINT32   --  free  memory 

  minFree   UINT32   --  minimal  free  memory in statistics  

           interval  

  allocBlocks   UINT32   --  number of allocated blocks  

  allocErr  UINT32   --  number of allocation errors  

  freeErr   UINT32   --  number of freeing errors  

  blockSize   UINT32[ 15]  --  if used,  predefined memory block sizes  

  usedBlockSize UINT32[ 15]  --  if used,  number of used memory blocks  

           for each block size  

  }  

 

TRDP process  data  statistic and  configuration  i n formation  i s  defined  as  fol lows:  

TRDP_PD_STATISTICS_T: : = RECORD 
  {  

  defQos     UINT32  --  default QoS  for PD 

  defTtl     UINT32  --  default TTL for PD 

  defTimeout   UINT32  --  Default timeout for PD 

  numSubs     UINT32  --  Number of subscribed ComId’ s  

  numPub    UINT32  --  Number of published ComId’ s  

  numRcv    UINT32  --  number of received PD packets  

  numCrcErr   UINT32  --  number of received PD packets  with  

           CRC err 

  numProtErr   UINT32  --  number of received PD packets  with 

           protocol  err 

  numTopoErr   UINT32  --  number of received PD packets  with 

           wrong topo count 

  numNoSubs    UINT32  --  number of received PD push packets  

           without subscription 

  numNoPub   UINT32  --  Number of received PD pull  packets  

           without publisher 

  numTimeout   UINT32  --  number of PD timeouts  

  numSend    UINT32  --  number of sent  PD  packets  

  }  
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TRDP message data  statistic and  configuration  i n formation  is  defined  as  fol lows:  

TRDP_MD_STATISTICS_T: : = RECORD 
  {  

  defQos     UINT32  --  default QoS  for MD 

  defTtl     UINT32  --  default TTL for MD 

  defReplyTimeout  UINT32  --  Default reply timeout for MD 

  defConfirmTimeout UINT32  --  Default confirm timeout for MD 

  numList    UINT32  --  Number of Listeners  

  numRcv    UINT32  --  number of received MD packets  

  numCrcErr   UINT32  --  number of received MD packets  with  

           CRC err 

  numProtErr   UINT32  --  number of received MD packets  with 

           protocol  err 

  numTopoErr   UINT32  --  number of received MD packets  with 

           wrong topo count 

  numNoListener  UINT32  --  number of received MD packets  without 

           listener 

  numReplyTimeout  UINT32  --  number of MD reply timeouts  

  numConfirmTimeout UINT32  --  number of MD confirm timeouts  

  numSend    UINT32  --  number of sent MD  packets  

  }  

 

TRDP general  statistic and  configuration  i n formation  i s  defined  as  fol lows:  

TRDP_STATISTICS_T: : = RECORD 
  {  

  version    UINT32  --  TRDP version 

  timestamp   UINT64  --  actual  time stamp 

  uptime    UINT32  --  time  in seconds  since  last  

           initialization 

  statisticTime  UINT32  --  time in seconds  since last reset  

           of  statistics  

  hostname    CHAR[ 16]  --  own host  name  

  leaderName   CHAR[ 16]  --  leader host  name 

  ownIpAddr   UINT32  --  own IP address  

  leaderIpAddr   UINT32  --  leader IP address  

  processPrio   UINT32  --  priority of TRDP process  

  processCycle   UINT32  --  cycle  time  of TRDP process   

           ( unit:  10 -6  s  (µs) )  

  numJoin    UINT32  --  number of j oins  

  numRed    UINT32  --  number of redundancy groups  

  mem    TRDP_MEM_STATISTICS_T --  memory statistics  

  pd     TRDP_PD_STATISTICS_T --  PD statistics  

  udpMd    TRDP_MD_STATISTICS_T --  MD statistics  

  tcpMd    TRDP_MD_STATISTICS_T --  MD statistics  

  }  
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D.2.2  tlc_getSubsStatistics  

TRDP process  data  subscription  statistic i n formation  i s  defined  as  fol lows:  

TRDP_SUBS_STATISTICS_T: : = RECORD 
  {  

  comId   UINT32  --  subscribed ComId 

  j oinedAddr  UINT32  --  j oined IP address  

  filterAddr  UINT32  --  filter IP address,  i. e  IP address  of  

          the  sender for this  subscription,   

          0 . 0. 0. 0  in case  all  senders.  

  callBack  UINT32  --  reference  for call  back function if used 

  timeout   UINT32  --  time-out value  ( unit:  10 -6  s  (µs) ) .   

          0  =  No  time-out supervision 

  status    UINT32  --  receive  status  information TRDP_NO_ERR,  

          TRDP_TIMEOUT_ERR 

  toBehav   UINT32  --  behaviour at  time-out.   

          set  data to  zero /  keep last value 

  numRecv   UINT32  --  number of packets  received for this  

          subscription 

  }  

 

D.2.3  tlc_getPubStatistics  

TRDP process  data  publ ish  statistic i n formation  i s  defined  as  fol lows:  

TRDP_PUB_STATISTICS_T: : = RECORD 
  {  

  comId   UINT32  --  subscribed ComId 

  destAddr  UINT32  --  IP address  of destination for this  

          publishing 

  cycle    UINT32  --  publishing cycle  ( unit:  10 -6  s  (µs)  

  redId   UINT32  --  redundancy group id 

  redState  UINT32  --  redundant state:   

          ! =0  = Leader or 0  = Follower 

  numPut   UINT32  --  number of packet updates  

  numSend   UINT32  --  number of packets  sent for this  publish 

  }  

 

D.2.4 tlc_getUdpListStatistics,  tlc_getTcpListStatistics   

TRDP message data  l i stener statistic i n formation  i s  defined  as  fol lows:  

TRDP_LIST_STATISTICS_T: : = RECORD 
  {  

  comId   UINT32  --  subscribed ComId 

  uri    CHAR[ 32 ]  --  URI  to  listen to  ( user part)  

  j oinedAddr  UINT32  --  j oined IP address  

  callback  UINT32  --  call  back function reference  if used 

  queue    UINT32  --  queue reference  if used 

  userRef   UINT32  --  user reference if used 

  numRecv   UINT32  --  number of received packets  

  }  
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D.2.5  tlc_getRedStatistics  

TRDP redundancy statistic i n formation  i s  defined  as  fol lows:  

TRDP_RED_STATISTICS_T: : = RECORD 
  {  

  id    UINT32  --  redundancy id 

  state    UINT32  --  leader/follower 

  }  

 

D.3  ED interface for statistic data access  

D.3.1  General  

TRDP statistic data  can  be  retrieved  ei ther by:  

•  SNMP,  as  defined  in  Clause  G .3  

•  TRDP in terface  as  defined  below 

D.3.2  TRDP interface 

The TRDP in terface  for retrieving  statistic data  from  EDs  is  shown  in  F igure  D. 1 .  

 

Figure D.1  – TRDP statistics  data  telegrams 

TRDP MD Request telegram  parameters:  

MsgType:  ‘Mr’  

ComId :  As  defined  below 

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  selected  ED  

SourceURI  (host part):  user defined  

Dataset:  TRDP_STATISTICS_REQUEST 

Reply timeout:  3 , 0  s  

 

IEC 

any device ED

TRDP statistics request (TRDP-MD)

TRDP statistics reply (TRDP-MD)
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TRDP MD Reply telegram  parameters:  

MsgType:  ‘Mp’  

ComId :  As  defined  below 

Dataset:  TRDP_STATISTICS_REPLY 

 

TRDP-MD telegram  payload:  

TRDP_STATISTICS_REQUEST: : = RECORD 

  {        --  payload empty 

  }  
 
TRDP_STATISTICS_REPLY: : = ONE_OF 

  {  

  [ GLOBAL]   TRDP_STATISTICS_T  --  comId = 30  ( request)  31  ( reply)  

  [ SUBS]   TRDP_SUBS_STATISTICS_T --  comId = 32  ( request)  33  ( reply)  

  [ PUB]   TRDP_PUB_STATISTICS_T  --  comId = 34  ( request)  35  ( reply)  

  [ RED]   TRDP_RED_STATISTICS_T --  comId = 36  ( request)  37  ( reply)  

  [ LIST_UDP]  TRDP_LIST_STATISTICS_T --  comId = 38  ( request)  39  ( reply)  

  [ LIST_TCP]  TRDP_LIST_STATISTICS_T --  comId = 40  ( request)  41  ( reply)  

  }  
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Annex E  
(informative)  

 

Service  interface 

E.1  General  

This  annex defines  a  communication  i n terface  between  the  services  providers  defined  in  th is  
part of the  standard  (DNS Server,  TTDB Manager,  ECSP and  ETBN)  and  i ts  cl ients.  

An  overview of the  d i fferent i n terfaces  is  g iven  in  F igure  E. 1 .  Those  in terfaces  are:  

•  ECSP in terface.  Th is  in terface  i s  provided  by the  ECSP and  supports  the  ETB  control  
service.  There  exists  on ly one  ECSP per consist and  the  in terface  is  between  the  ECSP 
and  a  ded icated  cl ient (ECSC)  wh ich  i s  enti tled  to  control  the  communication  on  the  
operational  ETB  (ETB0).  

•  TTDB Manager i n terface.  The  TTDB manager provides  th is  i n terface  and  supports  read  
access  to  the  TTDB.  The  TTDB manager shou ld  be  avai lable  wi th in  each  consist network.  

•  DNS  server i n terface.  Th is  in terface  is  provided  by the  DNS server and  supports  the  TCN -
DNS service.  A DNS server shou ld  be  avai lable  wi th in  each  consist network.  

•  ETBN  control  i n terface.  Th is  i n terface  i s  provided  by the  ETBN  and  supports  ETBN  control  
and  access  to  ETB  status  i n formation ,  refer to  I EC 61 375-2-5.  An  ETBN  is  avai lable  wi th in  
each  consist network.  

 

Figure  E.1  – Service in terfaces  block d iagram  
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E.2  Service provider 

E.2.1  Proxies  

I n  order to  prevent I P  rou ting  of service  requests  in  consists  wi th  mu l tiple  consist networks,  
there  is  a  possibi l i ty to  i nstal l  l ocal  instances  of a  service  provider or l ocal  proxies  to  a  central  
service  provider.  The  implementation  of l ocal  instances  or l ocal  proxies  i s  a  choice  of the  
consist designer.  

NOTE  Services  provided  by the  ETBN  do  not  requ i re  a  proxy as  there  i s  an  ETBN  connected  to  each  CN .  

E.2.2  Performance 

A user of a  service  based  on  a  TRDP MD  request-reply pattern  needs  to  know how fast the  
server wi l l  reply i n  order to  set the  TRDP parameter value  ‘ReplyTimeOut’  correspond ing ly.  
Th is  reply time not on ly depends  on  the  server i tsel f,  bu t a lso  on  the  performance of the  
network.  Therefore  i t  i s  recommended  that the  consist designer defines  the  m in imum  values.  

EXAMPLE  For retri eving  the  operational  tra i n  d i rectory from  the  l ocal  TTDB  manager the  consist  designer defi nes  
a  m in imum  reply time  of 1 , 5  s .  

E.3  ECSP interface 

E.3.1  General  

The ECSP in terface  defines  the  in teraction  between  the  ECSC device  and  the  ECSP for the  
functions  wh ich  are  defined  in  Clause  6.  

The  telegrams exchanged  between  ECSC and  ECSP are  shown  in  F igure  E. 2.  

 

Figure E.2  – ECSP interface telegrams 

E.3.2  ECSP control  telegram  

TRDP PD  telegram  parameters:  

MsgType:  ‘Pd ’  

Com Id :  1 20  

SMI :  1 20  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

IEC 

ECSC ECSP

status telegram (TRDP-PD)

control  telegram (TRDP-PD)

confirmation  message (TRDP-MD)

confirmation  reply (TRDP-MD)
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DestinationURI  (host part):  devECSP.anyVeh. lCst. lClTrn . lTrn  

Dataset:  ECSP_CTRL 

Cycle  time:  (1 , 0  ±  0 , 1 )  s   

T imeout:  5, 0  s  

The  TRDP telegram  is  defined  as  shown  in  F igure  E. 3.  

 

Figure E.3  – ECSP control  data 

The  payload  of the  TRDP telegram  is  defined  as:   

ECSP_CTRL: : = RECORD 
  {  

  version   UINT16   --  telegram version information 

          ( vvrr,  v-version,  r-release)   

          version = 1  

          release = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device of ECSC which sends  

          the  telegram 

  inhibit   UINT8   --  inauguration inhibit 

          0  = no  inhibit request 

          1  =  inhibit request 

  leadingReq  UINT8   --  leading request 

          0  = no  leading request 

          1  = leading request 

  leadingDir  UINT8   --  leading direction 

          0  =  no  leading request 

          1  = leading request direction 1  

          2  =  leading request direction 2  

  sleepReq  UINT8   --  sleep request 

          0  = no  sleep request 

          1  = sleep request 

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

           completely set  to  0  =  SDTv2  not used 

  }  

NOTE  The  con trol  te l egram  contains  a l so  parameters  related  to  the  ETBN ,  l i ke  for i nstance  parameter ‘ i nh ibi t’ .  For 
th i s  i n terface,  i t  i s  assumed  that  the  ECSC i n terfaces  on ly wi th  the  ECSP  and  that  ETBN  related  i n formation  i s  
transferred  from  the  ECSP  to  the  ETBN  (ECSP acti ng  as  proxy).  However,  i t  i s  a l so  poss ible  to  use  the  d i rect  
i n terface  to  the  ETBN  i nstead  (see  Clause  E . 6).  
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sleepReq
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E.3.3  ECSP status  telegram  

TRDP PD  telegram  parameters:  

MsgType:  ‘Pd ’  

Com Id :  1 21  

SMI :  1 21  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

DestinationURI  (host part):  devECSC.anyVeh. lCst. lClTrn . lTrn  

Dataset:  ECSP_STATUS 

Cycle  time:  (1 , 0  ±  0 , 1 )  s   

Timeout:  User defined  

I f the  receiving  ECSC detects  a  timeout,  the  ECSC shal l  i n form  the  consist control  appl ication  
that the  ECSP fai led .  

The  TRDP telegram  is  defined  as  shown  in  F igure  E. 4.  

 

Figure E.4 – ECSP status  data 

The payload  of the  TRDP telegram  is  defined  as:   
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ECSP_STATUS: : = RECORD 
  {  

  version   UINT16   --  telegram version information 

          ( vvrr,  v-version,  r-release)   

          version = 1  

          release  = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  lifesign  UINT16   --  wrap-around counter,  incremented with  

          each produced telegram.   

  ecspState  UINT8   --  ECSP state indication 

          0  =  ECSP not operational(initial  value)  

          1  = ECSP in operation 

  etbInhibit  UINT8   --  inauguration inhibit indication 

          0  = n/a ( default)  

          1  =  inhibit not requested on ETB 

          2  = inhibit set  on local  ETBN 

          3  =  inhibit set on remote  ETBN 

          4  = inhibit set  on local  and remote   

               ETBN 

  etbLength  UINT8   --  indicates  train lengthening in case  

          train inauguration is  inhibit 

          0  = no  lengthening ( default)  

          1  = lengthening detected 

  etbShort  UINT8   --  indicates  train shortening in case  

          train inauguration is  inhibit 

          0  =  no  shortening ( default)  

          1  = shortening detected 

  reserved02   UINT16   --  reserved ( = 0 )  

  etbLeadState  UINT8   --  indication of local  consist leadership 

          5  = consist not  leading ( initial  value)  

          6  =  consist is  leading requesting 

          9  = consist is  leading 

          1 0  = leading conflict 

          other values  are  not allowed 

  etbLeadDir  UINT8   --  direction of the  leading end vehicle 

           in thelocal  consist 

          0  = not relevant 

          1  = TCN direction 1  

          2  =  TCN direction 2  

          other values  are  not allowed 

  ttdbSrvState  UINT8   --  TTDB server state indication 

          0  =  n/a ( initial  value)  

          1  = Leader (default)  

          2  = Follower 

          3  = Error 

  dnsSrvState   UINT8   --  DNS  server state  indication 

          0  = n/a ( initial  value)  

          1  =  Leader (default)  

          2  = Follower 

          3  =  Error 

  trnDirState  UINT8   --  train directory state 

          1  =  UNCONFIRMED 

          2  = CONFIRMED 

          other values  are  not allowed 

  opTrnDirState UINT8   --  operational  train directory state  

          1  = INVALID 
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          2  = VALID 

           4  =  SHARED 

          other values  are  not allowed 

  sleepCtrlState UINT8   --  sleep control  state ( option)  

          0  =  option not available 

           1  = RegularOperation 

           2  =  WaitForSleepMode 

           3  = PrepareForSleepMode 
  sleepReqCnt  UI NT8   - -  number  of  s leep  requests  ( option)  

           value  range:  0 . . 63  

           not  used = 0  

  opTrnTopoCnt  UINT32   --  operational  train topography counter 

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

           completely set to  0  =  SDTv2  not used 

  }  

 

E.3.4 ECSP Confirmation/Correction  Request 

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Com Id :  1 22  

SMI :  1 22  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  devECSP.anyVeh. lCst. lClTrn . lTrn  

SourceURI  (host part):  user defined  

Dataset:  ECSP_CONF_REQUEST 

Reply timeout:  3 , 0  s  

 

The  TRDP message i s  defined  as  shown  in  F igure  E. 5.   
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Figure E.5  – ECSP confirm/correction  request data 

The payload  of the  TRDP message  i s  defined  as:   

ECSP_CONF_REQUEST: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  command   UINT8   --  confirmation order 

          1  = confirmation/correction request 

           2  =  un-confirmation request 

  reserved01   UINT8   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device of ECSC which sends  

          the  telegram 

  opTrnTopoCnt  UINT32   --  operational  train topocounter value 

           of  the  operational  train directory the  

           correction is  based on 

  reserved02   UINT16   --  reserved ( = 0 )  

  confVehCnt  UINT16   --  number of confirmed vehicles  in the   

          train ( 1. . 63) .   

           if  set to  0 :  no  correction 

  confVehList ARRAY [ confVehCnt]  OF OP_VEHICLE  

     --  ordered list of 

          confirmed vehicles  in the  train,  

          starting with vehicle  at  train head,  

          see  chapter 5. 3. 3. 2 . 10.  

   Parameters  ‘ isLead’  and ‘ leadDir’  
   to  be  set  to  0 .  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set to  0  =  SDTv2  not used 

  }  
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TRDP MD Reply telegram  parameters:  

MsgType:  ‘Mp’  

Protocol :  UDP 

ComId :  1 23  

SMI :  1 23  (on ly needed  i f SDTv2  is  used)  

UserDataVersion  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

Dataset:  ECSP_CONF_REPLY 

The  TRDP message i s  defined  as  shown  in  F igure  E. 6.   

 

Figure E.6  – ECSP confirm/correction  reply data 

The payload  of the  TRDP message i s  defined  as:   

ECSP_CONF_REPLY: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  status    UINT8   --  status  of storing correction info 

          0  = correctly stored 

           1  =  not stored 

  reserved01   UINT8   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device  of ECSC which sends  

          the  telegram 

  reqSafetyCode UINT32   --  SC-32  value  of the  request message  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set to  0  =  SDTv2  not used 

  }  
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E.4 TTDB manager interface 

E.4.1  General  

The TTDB manager i n terface  defines  the  TRDP telegrams,  wh ich  are  used  to  retrieve  data  
from  the  TTDB.  A TRDP-PD  telegram  is  used  to  i n form  about the  actual  operational  train  
d i rectory status,  a  noti fication  message is  sent after each  change of the  operational  train  
d i rectory.  I n  add i tion ,  a  set of TRDP-MD telegrams  can  be  used  to  retrieve  data  from  the  TTDB 
as  i t  i s  shown  in  F igure  E. 7.  

 

Figure E.7  – TTDB manager in terface telegrams 

E.4.2  TTDB status  information  

PD push  telegram  wi th  operational  train  status  i n formation ,  pushed  from  TTDB manager (or a  
proxy of thereof)  to  a l l  devices  of the  consist.  

TRDP PD telegram  parameters:  

MsgType:  ‘Pd ’  

ComId :  1 00  

SMI :  1 00  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

DestinationURI  (host part):  g rpAl l . aVeh. lCst. lClTrn . lTrn  

Dataset:  TTDB_OP_TRAIN_DIRECTORY_STATUS_INFO 

Cycle  time (1 , 0  ±  0 , 1 )  s   

Timeout:  5, 0  s  

The  payload  of the  TRDP telegram  is  defined  as:   

TTDB_OP_TRAIN_DIRECTORY_STATUS_INFO: : = RECORD 

  {  

  state     OP_TRAIN_DIRECTORY_STATE  

       --  operational  train directory state 

  etbTopoCnt  UINT32   --  ETB topography counter value of the  ETB 

           the  sender of this  telegram is   

           connected to  ( e. g.  ETB0)  
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  ownOpCstNo  UINT8   --  own operational  consist number 

           value  range:  1 . . 63  

  ownTrnCstNo  UINT8   --  own train consist number 

           value  range:  1 . . 63  

  reserved02   UINT16   --  reserved for future use  ( = 0 )  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

           completely set to  0  =  SDTv2  not  used 

  }  

E.4.3  TTDB noti fication  

MD noti fication  message wi th  dynam ic train  in formation ,  pushed  from  ECSP to  al l  devices  of 
the  consist after each  TCN  inauguration .  

TRDP MD Noti fication  telegram  parameters:  

MsgType:  ‘Mn ’  

Protocol :  UDP 

Com Id :  1 01  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  g rpAl l . aVeh. lCst. lClTrn . lTrn  

SourceURI  (host part) :  user defined  

Dataset:  TTDB_OP_TRAIN_DIRECTORY_INFO 

The  payload  of the  TRDP message is  defined  as:   

TTDB_OP_TRAIN_DIRECTORY_INFO: : = RECORD 

  {  

  opTrnDir   OP_TRAIN_DIRECTORY 

       --  operational  train directory   

  }  

E.4.4 TTDB information  – train  d i rectory  

TRDP-MD telegram  to  retrieve  train  d i rectory i n formation  of a  g iven  ETB.  

TRDP MD Request telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

ComId :  1 02  

SourceURI  (user part):  user defined  
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DestinationURI  (user part):  void  

DestinationURI  (host part):  devECSP.anyVeh. lCst. lClTrn . lTrn  

SourceURI  (host part):  user defined  

Dataset:  TTDB_TRAIN_DIRECTORY_INFO_REQUEST 

Reply timeout:  3 , 0  s  

The  payload  of the  TRDP message i s  defined  as:   

TTDB_TRAIN_DIRECTORY_INFO_REQUEST: : = RECORD 

  {   

  etbId  UINT8    --  identification of the  ETB the  train 

                                  directory information is  requested for 

          0  =  ETB0  ( operational  network)  

          1  = ETB1  ( multimedia network)  

          2  =  ETB2  ( other network)  

          3  = ETB3  ( other network)  
  }  

 

TRDP MD Reply telegram  parameters:  

MsgType:  ‘Mp’  

ComId :  1 03  

Dataset:  TTDB_TRAIN_DIRECTORY_INFO_REPLY 

The  payload  of the  TRDP message i s  defined  as:   

TTDB_TRAIN_DIRECTORY_INFO_REPLY: : = RECORD 
  {  

  trnDir  TRAIN_DIRECTORY --  dynamic train info 

  }  

E.4.5  TTDB information  – static consist information  

TRDP-MD telegram  to  retrieve  static consist in formation  of a  g iven  consist.  Because  of the  
possible  large  quanti ty of th is  in formation  i t  i s  recommended  to  use  TRDP-MD on  TCP for th is  
transm ission .  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

ComId :  1 04  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  
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DestinationURI  (host part):  devECSP.anyVeh. lCst 

SourceURI  (host part):  user defined  

Dataset:  TTDB_STATIC_CONSIST_INFO_REQUEST 

Reply timeout:  3 , 0  s  

The  payload  of the  TRDP message i s  defined  as:   

TTDB_STATIC_CONSIST_INFO_REQUEST: : = RECORD 

  {  

  cstUUID  UINT8[ 16]    --  consist unique identification 

  }  

TRDP MD Reply message telegram  parameters:  

MsgType:  ‘Mp’  

ComId :  1 05  

Dataset:  TTDB_STATIC_CONSIST_INFO_REPLY 

The  payload  of the  TRDP message i s  defined  as:   

TTDB_STATIC_CONSIST_INFO_REPLY: : = RECORD 

  {  

  cstInfo  CONSIST_INFO  --  consist information  

  }  

 

E.4.6  TTDB information  – train  network d irectory information  

TRDP-MD telegram  to  retrieve  train  network d i rectory in formation  of a  g iven  ETB.  

NOTE  I t  i s  a l so  possib le  to  read  the  tra in  network d i rectory d i rectl y from  the  l ocal  ETBN .  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

Com Id :  1 06  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  devECSP.anyVeh. lCst 
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SourceURI  (host part):  user defined  

Dataset:  TTDB_TRAIN_NETWORK_DIRECTORY_INFO_REQUEST 

Reply timeout:  3 , 0  s  

The  payload  of the  TRDP message i s  defined  as:   

TTDB_TRAIN_NETWORK_DIRECTORY_INFO_REQUEST: : = RECORD 

  {   

  etbId  UINT8    --  identification of the  ETB the  train 

                                    network directory information is   

           requested for 

          0  = ETB0  ( operational  network)  

          1  =  ETB1  (multimedia network)  

          2  = ETB2  ( other network)  

          3  =  ETB3  ( other network)  
  }  

 

TRDP MD Reply message telegram  parameters:  

MsgType:  ‘Mp’  

Com Id :  1 07  

Dataset:  TTDB_TRAIN_NETWORK_DIRECTORY_INFO_REPLY 

The  payload  of the  TRDP message i s  defined  as:   

TTDB_TRAIN_NETWORK_DIRECTORY_INFO_REPLY: : = RECORD 
  {  

  trnNetDir TRAIN_NETWORK_DIRECTORY  --  dynamic ETB info 

  }  

E.4.7  Operational  train  d irectory information  

TRDP-MD telegram  to  retrieve  operational  train  d i rectory i n formation  of a  g iven  ETB.  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

Com Id :  1 08  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  devECSP.anyVeh . lCst 

SourceURI  (host part):  user defined  
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Dataset:  void  

Reply timeout:  3 , 0  s  

 

TRDP MD Reply message telegram  parameters:  

MsgType:  ‘Mp’  

Com Id :  1 09  

Dataset:  TTDB_OP_TRAIN_DIRECTORY_INFO_REPLY 

The  payload  of the  TRDP message i s  defined  as:   

TTDB_OP_TRAIN_DIRECTORY_INFO_REPLY: : = RECORD 
  {  

  opTrnDir  OP_TRAIN_DIRECTORY  --  dynamic train info 

  }  

E.4.8  Read  TTDB 

TRDP-MD telegram  to  read  the  train  i n formation  of the  TTDB.  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

Com Id :  1 1 0  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  devECSP.anyVeh. lCst 

SourceURI  (host part):  user defined  

Dataset:  TTDB_READ_COMPLETE_REQUEST 

Reply timeout:  3 , 0  s  

The  payload  of the  TRDP message is  defined  as:   

TTDB_READ_COMPLETE_REQUEST: : = RECORD 
  {    

  etbId UINT8   --  identification of the  ETB the  TTDB 

    information is  requested for 

    0  = ETB0  ( operational  network)  

    1  = ETB1  (multimedia network)  

    2  = ETB2  ( other network)  

       3  = ETB3  ( other network)  

  }  
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TRDP MD Reply message telegram  parameters:  

MsgType:  ‘Mp’  

Com Id :  1 1 1  

Dataset:  TTDB_READ_COMPLETE_REPLY 

The  payload  of the  TRDP message is  defined  as:   

TTDB_READ_COMPLETE_REPLY: : = RECORD 

  {  

  state   OP_TRAIN_DIRECTORY_STATE  

        --  operational  train directory state    

  opTrnDir OP_TRAIN_DIRECTORY  --  operational  train directory 

  trnDir  TRAIN_DIRECTORY  --  train directory 

  trnNetDir TRAIN_NETWORK_DIRECTORY --  train network directory 

  }  

 

E.5 DNS server interface 

E.5.1  DNS standard  in terface 

The  DNS  server standard  in terface  i s  speci fied  i n  RFC 1 034  and  RFC 1 035.  

E.5.2  DNS TCN  interface 

E.5.2. 1  General  

I nstead  of us ing  the  DNS standard  in terface,  the  DNS TCN  in terface  can  be  used  wh ich  is  
more  efficient when  mu l tiple  TCN-URIs  need  to  be  resolved .  

TCN-URI  address  resolu tion  is  requested  by send ing  a  DNS resolving  request message.  The  
TCN-DNS wi l l  resolve  the  TCN-URIs  contained  wi th in  the  DNS resolving  request message and  
wi l l  return  a  l i st  wi th  related  I P  addresses.  

 

Figure E.8  – TCN-URI  resolving  

E.5.2.2  TCN_URI  Record  

The host part of a  TCN-URI  i s  defined  in  accordance to  5. 4. 4  as  a  string  of the  fol lowing  form :  

fctdevLabel. vehLabel. cstLabel. cltrnLabel. trnLabel  

Hence the  maximal  length  of host part character string  i s  (5  ×  1 5)  +  4  + ’ /0 ’  =  80  character 
(ASCI I  NUL term inated  string).  
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For the  DNS TCN  in terface  a  s impl i fied  resource  record ,  cal led  TCN_URI  record  is  defined :  

TCN_URI: : = RECORD 
  {  

  tcnUriStr  CHAR[ 80]   --  Host part of TCN-URI,  terminated with 

           ASCII  character NUL 

  resolvState  INT16   --  request message:  reserved ( = 0 )  

           reply message:  

           0  = OK 

           -1  = unknown TCN-URI  

  tcnUriIpAddr  UINT32   --  IP address  related to  query 

           unicast address  ( source and destination 

           scope,  address  range)  or  

           MC  group address  (destination scope)  

           value  = 0  if ‘ resolvState’  <  0  

  tcnUriIpAddr2  UINT32   --  2 nd  IP  address  in case  the  query 

           produces  an IP address  range  

           ( see  5. 4. 4 . 6. 2 ) .  

           Defines  the  higher IP address  of the  

           range.  

           To  be  set to  0  if not  resolved to  an 

           IP address  range 

  }  

Th is  record  i s  fi l l ed  i n  the  DNS query (DNS resolving  request message)  wi th  the  TCN-URI  
string  and  wi l l  be  complemented  wi th  the  related  I P  address  by the  DNS server (resolver)  i n  the  
reply (DNS resolving  reply message).  

E.5.2.3  DNS resolving  request message 

The request for resolving  TCN-URI  i s  defined  as:  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

Com Id :  1 40  

SMI :  1 40  (on ly needed  i f SDTv2  is  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

SourceURI  (user part):  user defined  

DestinationURI  (user part) :  Void  

DestinationURI  (host part):  devDNS.anyVeh . lCst. lClTrn . lTrn  

SourceURI  (host part):  user defined  

Dataset:  DNS_REQUEST 

Reply timeout:  3 , 0  s  
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The  TRDP message is  defined  as  shown  in  F igure  E. 9.  

 

Figure E.9  – DNS resolving  request data 

The payload  of the  TRDP message is  defined  as:  

DNS_REQUEST: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          mainVersion = 1  

          subVersion = 0  

  reserved01   INT16   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device of ED which sends  

          the  telegram 

  trnTopoCnt  UINT32   --  train topography counter 

  opTrnTopoCnt  UINT32   --  operational  train topography counter 

           needed for TCN-URIs  related to  the  

           operational  train view 

           =  0  if not  used  

  etbId   UINT8   --  identification of the  related ETB 

           0  =  ETB0  ( operational  network)  

          1  = ETB1  ( multimedia network)  

          2  =  ETB2  ( other network)  

          3  = ETB3  ( other network)  

           2 55  = don’ t  care  ( for access  to  

                  local  DNS  server)  

  reserved02   UINT8   --  reserved ( = 0 )  

  reserved03   UINT8   --  reserved ( = 0 )  

  tcnUriCnt  UINT8   --  number of TCN-URIs  to  be  resolved 

           value  range:  0  . .  255  
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  tcnUriList  ARRAY[tcnUriCnt]  OF TCN_URI  

        --  List of TCN_URI  records  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set to  0  = SDTv2  not used 

  }  

 

TRDP MD Reply telegram  parameters:  

MsgType:  ‘Mp’  

Com Id :  1 41  

SMI :  1 41  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

Dataset:  DNS_REPLY 

The  TRDP message i s  defined  as  shown  in  F igure  E. 1 0.  

 

Figure E.1 0  – DNS resolving  reply data 

The payload  of the  TRDP message  is  defined  as:  

DNS_REPLY: : = RECORD 
  {  

  version   VERSION  --  telegram version information 
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          mainVersion = 1  

          subVersion = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  deviceName   LABEL  --  function device of DNS  which sends  

          the  telegram 

  trnTopoCnt  UINT32   --  train topography counter 

  opTrnTopoCnt  UINT32   --  operational  train topography counter 

          =  0  if not  known  

  etbId   UINT8   --  identification of the  related ETB 

           0  =  ETB0  ( operational  network)  

          1  = ETB1  ( multimedia network)  

          2  =  ETB2  ( other network)  

          3  = ETB3  ( other network)  

  replyStatus   INT8    --  status  of reply:  

          0  = OK 

           -1  = DNS  Server not  ready 

           -2  = Inauguration in progress  

  reserved02   UINT8   --  reserved ( = 0 )  

  tcnUriCnt  UINT8   --  number of resolved TCN-URIs  

             value  range:  0  . .  2 55  

  tcnUriList  ARRAY[tcnUriCnt]  OF TCN_URI  

        --  List of TCN_URI  records  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set  to  0  = SDTv2  not used 

  }  

 

E.6 ETBN  control   i nterface 

E.6.1  General  

The ETBN  control  i n terface  defines  the  TRDP telegrams wh ich  are  used  to  control  the  ETBN  
and  to  read  status  i n formation  from  the  ETBN .  Add i tional ly i t  provides  telegrams  for read ing  
in formation  from  the  ETBN  as  i t  i s  shown  in  F igure  E. 1 1 .  

 

Figure E.1 1  – ETBN  control  in terface telegrams 
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E.6.2  ETBN  control  and  status  data 

TRDP MD Request telegram  parameters:  

MsgType:  ‘Mr’  

Protocol  UDP 

ComId :  1 30  

SMI :  1 30  (on ly needed  i f SDTv2  is  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

SourceURI  (user part)  void  

DestinationURI  (user part)  void  

DestinationURI  (host part):  a  speci fic ETBN  in  the  consist 

Dataset:  ETBN_CTRL 

Reply timeout:  3 , 0  s  

The  TRDP message i s  defined  as  shown  in  F igure  E. 1 2.  

 

Figure E.1 2  – ETBN  control  request data 

The payload  of the  TRDP message i s  defined  as :  

ETBN_CTRL: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          mainVersion = 1  

          subVersion = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  deviceName   LABEL  --  function device of ED which sends  

          the  telegram 

  inhibit   UINT8   --  ETBN inhibit 

           0  =  no  action (keep old state)  

          1  = no  inhibit request 

           2  = inhibit request 

  byPassCtrl   UINT8   --  ETBN bypass  control  
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          0  = no  action ( keep old state)  

           1  = no  bypass  

           2  =  activate  bypass  

  txCtrl    UINT8   --  ETBN transmission control  

          0  =  no  action ( keep old state)  

           1  = activate sending on ETB (default)   

           2  = stop sending on ETB 

  slCtrl    UINT8   --  sleep mode control  ( option)  

          0  =  no  action (keep old state)  

           1  =  deactivate  sleep mode  

          2  = activate sleep mode ( line  

               activity sensing)  

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set  to  0  = SDTv2  not  used 

  }  

 

TRDP MD Reply telegram  parameters:  

MsgType:  ‘Mp’  

ComId :  1 31  

SMI :  1 31  (on ly needed  i f SDTv2  is  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

Dataset:  ETBN_STATUS 

The  TRDP message is  defined  as  shown  in  F igure  E. 1 3.  

 

Figure E. 1 3  – ETBN  status  reply data 
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The  payload  of the  TRDP message is  defined  as:  

ETBN_STATUS: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          version = 1  

          release = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  deviceName   LABEL  --  function name of ETBN 

  etbnState  UINT8   --  state indication of the  ( active)  ETBN 

          0  =  ETBN not  operational(initial  value)  

          1  = ETBN in operation 

  etbnInaugState UINT8   --  ETBN inauguration state as  defined in 

           I EC 61375-2-5  

          0  =  init 

          1  = not inaugurated 

          2  = inaugurated 

          3  = ready for inauguration 

  etbnPosition  UINT8   --  position of the  ETBN 

          0  = unknown ( default)  

          1  =  single node 

          2  = middle  node 

          3  =  end node  TCN direction 1  

          4  = end node TCN direction 2  

  etbnRole   UINT8   --  ETBN node role  as  defined in 

           I EC 61375-2-5  

          0  =  undefined 

          1  = master ( redundancy leader)  

          2  =  backup ( redundancy follower)  

          3  = not redundant 

  etbInhibit  UINT8   --  inauguration inhibit indication 

          0  = n/a (default)  

          1  = inhibit not requested on ETB 

          2  = inhibit set  on local  ETBN 

          3  =  inhibit set on remote  ETBN 

          4  = inhibit set on local  and remote   

               ETBN 

  etbLength  UINT8   --  indicates  train lengthening in case  

          train inauguration is  inhibit 

          0  =  no  lengthening ( default)  

          1  = lengthening detected 

  etbShort  UINT8   --  indicates  train shortening in case  

          train inauguration is  inhibit 

          0  = no  shortening ( default)  

          1  = shortening detected 

  etbLineState   BITSET8   --  indication of ETB line  status  

           ( FALSE  == not trusted,  TRUE == trusted)  

          bit0  = line  A ETBN direction 1   

          bit1  = line  B ETBN direction 1   

          bit2  = line  C  ETBN direction 1   

          bit3  = line  D ETBN direction 1   

          bit4  = line  A ETBN direction 2   

          bit5  = line  B  ETBN direction 2   

          bit6  = line  C  ETBN direction 2   

          bit7  = line  D ETBN direction 2   

  byPassState  UINT8   --  state of bypass  function 

           0  =  bypass  disabled 
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           1  =  bypass  enabled 

  slState    UINT8   --  sleep mode  state ( option)  

           0  = no  sleep mode 

           1  = sleep mode active  ( line activity 

               sensing)  

  reserved02   UINT16   --  reserved ( = 0 )  

  etbTopoCnt  UINT32   --  ETB topography counter 

  safetyTrail   ETBCTRL_VDP --  ETB-VDP trailer 

          completely set to  0  = SDTv2  not  used 

  }  

NOTE  As  defi ned  i n  I EC 61 375-2-5  ETB  l i nes  ‘C’  and  ‘D’  are  optional .  

E.6.3  ETBN  train  network d irectory 

TRDP-MD telegram  to  retrieve  train  network d i rectory i n formation  from  ETBN.  

TRDP MD Request message telegram  parameters:  

MsgType:  ‘Mr’  

Protocol  UDP 

Com Id :  1 32  

SMI :  1 32  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  i s  used)  

SourceURI  (user part):  user defined  

DestinationURI  (user part):  void  

DestinationURI  (host part):  a  speci fic ETBN  in  the  consist  

SourceURI  (host part):  user defined  

Dataset:  void  

Reply timeout:  3 , 0  s  

 

TRDP MD Reply message telegram  parameters:  

MsgType:  ‘Mp’  

ComId :  1 33  

SMI  1 33  (on ly needed  i f SDTv2  i s  used)  

UserDataVersion :  ‘01 00’H  (on ly needed  i f SDTv2  is  used)  

Dataset:  ETBN_TRAIN_NETWORK_DIRECTORY_INFO_REPLY 
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The  payload  of the  TRDP message is  defined  as:  

ETBN_TRAIN_NETWORK_DIRECTORY_INFO_REPLY: : = RECORD 
  {  

  trnNetDir TRAIN_NETWORK_DIRECTORY  --  dynamic train info 

  }  
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Annex F  
(normative)  

 

Communication  profi le  conformance test guidel ine  

F.1  General  

This  annex provides  a  methodolog ical  framework for conformance and  in teroperabi l i ty test of 
consists  connected  on  ETB.  The  conformance test checks  the  conform ity to  the  protocols  
speci fied  in  th is  part of I EC 61 375 by stimu lating  the  consist in terface  on  ETB  level  as  shown  in  
F igure  F. 1 .  Conformance  to  the  communication  profi le  i s  one  of the  bu i ld ing  blocks  necessary 
to  ach ieve  in teroperabi l i ty between  consists  on  ETB level .   

 

Figure  F.1  – Consist in terface on  ETB level  

More precisely,  the  conform ity test objective  i s  to  test:  

•  Conform ity wi th  respect to  the  services  of the  communication  profi le  as  defined  wi th in  
th is  part of the  standard .  

•  Conform ity to  TRDP as  a  protocol  used  on  ETB  for data  exchange between  abstract 
functions.   

NOTE  1  The  d i fference  between  “conformance  test”  and  “ i n teroperabi l i ty test”  i s  that  wi th  the  conformance  test  a  
UuT i s  tested  against  the  protocol  speci fi cation ,  wh i l e  for i n teroperabi l i ty testi ng  two  devices  implementi ng  the  
protocol  are  connected  i n  order to  test  whether these  devices  are  able  to  properl y exchange  and  i n terprete  data.  
Hence,  a  properl y performed  conformance  test  wi l l  supersede  an  i n teroperabi l i ty test,  wh i l e  an  i n teroperabi l i ty test  
a l one  wi l l  not  be  su ffi cien t  to  prove  conform i ty to  a  protocol .  

NOTE  2  I t  i s  not  i n  the  scope  of th i s  s tandard  to  provide  a  gu idel i ne  of testi ng  conform i ty of end  devices  to  
functions  or services  speci fi ed  i n  th i s  part  of the  s tandard ,  e . g .  for testi ng  TRDP  conform i ty of end  devices.  

F.2  Scope of conformance test 

A complete  conformance  test of consists  connected  on  ETB encompasses  both  commun ication  
functions  as  defined  in  th is  part of the  standard  as  wel l  as  functions  defined  in   I EC 61 375-2-4  
(appl ication  profi le).  There  is  however an  overlapping  wi th  respect to  end-to-end  
communication  protocols  l i ke  TRDP and  SDTv2,  wh ich  can  speci fical ly on ly be  tested  in  
con junction  wi th  the  appl ication  functions  using  them  (Figure  F. 2).  Perform ing  a  generic 
conformance test for those  protocols  wi thout involvement of the  speci fic appl ication  can  
therefore  never provide  complete  conformance test coverage.   
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Figure  F.2  – Scope of conformance test 

Consequently,  perform ing  a  generic conformance test for those  protocols  as  speci fied  i n  th is  
part of the  standard  wi l l  be  a  necessary,  bu t not sufficient cond i tion  for a  complete  
conformance test.  

F.3  Conformance test overview 

Subject of conformance testing  are:  

•  ETB  control  service,  as  defined  in  Clause  6  

•  TCN-DNS service,  as  defined  in  5. 5  

•  Train  i n fo  service,  as  defined  in  5. 8  

•  TRDP,  as  defined  in  Annex A 

•  SDTv2,  as  defined  in  Annex B  

F.4 Test laboratory 

F.4.1  General  

Conformance tests  shal l  on ly be  executed  by a  l aboratory operating  i n  accordance to  
I SO/IEC 1 7025.  

An  accred i tation  of the  test l aboratory executed  by an  independent accred i tation  body that 
operates  in  accordance  wi th  I SO/IEC 1 701 1  i s  recommended .  

F.4.2  Tasks  

The test l aboratory shal l  take  responsibi l i ty for the  fol lowing  activi ties:  

– Establ ish  a  process  for TCN  communication  profi le  conformance testing .  

– Provide  a  conformance test speci fication .  

– Provide  a  test bed  for conformance testing .  

– Provide  instructions  for UuT conformance test preparation .  

– Execute  conformance test sessions  on  agreement between  test laboratory and  the  UuT 
provider.  

– Prepare  a  detai led  conformance  test report.  

– I n  case  of a  posi tive  test resu l t:  provide  a  certi ficate  stating  conform i ty of the  UuT to  th is  
part of the  standard .  
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F.5 Guidel ine for wri ting  conformance test specifications  

F.5.1  Overview of the  main  components  

The main  components  of a  test speci fication  include:  

•  an  i denti fication  of the  base  standard(s)  to  wh ich  the  test speci fication  appl ies ;   

•  an  i denti fication  of the  relevant Protocol  Implementation  Conformance Statement (PICS)  
proforma wh ich  describes  standards  requ i rements  and  the  suppl ier’s  support for these  
requ i rements,  e. g .  wi th  respect to  supported  options;  

•  a  speci fication  of the  abstract test arch i tecture;  

•  a  Protocol  Implementation  eXtra  I n formation  for Testing  (PIXIT)  proforma wh ich  provides  
add i tional  i n formation  regard ing  parameters  and  values  or thei r ranges ;  

•  a  test su i te  structure  identi fying  each  test that i s  to  be  defined  and  a  g rouping  of the  tests  
i n to  a  structure  wh ich  i s  appropriate  to  the  particu lar UuT;  

•  a  test purpose  for each  identi fied  test.  A test purpose  consists  of:  

– a  un ique  test purpose  identi fier;  

– a  status  speci fying  whether the  test purpose  i s  mandatory or optional  accord ing  to  the  
associated  PICS;  

– references  (usual ly by (sub)section  number and  paragraph  number)  to  the  requ irements  
in  the  base  standard(s)  covered  by the  test purpose;  

– a  description  of the  purpose  of the  test i n  plain  l anguage;  

•  for each  test a  test description  wh ich  comprises:  

– a  un ique  test i denti fier;  

– a  brief description  of the  objective  of the  test,  making  reference to  the  test purpose  
included ;  

– references  to  the  requ irements  in  the  base  standard(s)  covered  by the  test (taken  
d i rectly from  the  associated  test purpose);  

– references  to  the  i nd ividual  PICS  and  PIXIT  i tems  covered  by the  test;  

– pre-cond i tions  describing  the  static configuration  of the  test scenario;  

– the  test procedure  in  a  series  of steps  wri tten  i n  p lain  or structured  language.  Th is  
shou ld  include  any preamble  to  establ ish  the  UuT i n to  a  known  in i tial  cond i tion  prior to  
the  test and  postamble  to  return  i t  to  a  speci fic qu iescent state  after the  completion  of 
the  test;  

– for each  step,  a  description  of the  resu l ts  wh ich  consti tu te  a  PASS cond i tion .  

As  thei r name impl ies,  gu idel ines  are  on ly for gu idance and  the  actual  process  fol lowed  shou ld  
use  and  adapt wh ichever of these  gu idel ines  are  most appl icable  i n  each  particu lar s i tuation .  I n  
some cases  th is  may mean  the  appl ication  of a l l  aspects.  

F.5.2  Protocol  Implementation  Conformance Statement (PICS)  

The purpose  of a  PICS  is  to  i denti fy those  standard ized  functions  wh ich  an  UuT shal l  support,  
those  wh ich  are  optional  and  those  wh ich  are  cond i tional  on  the  presence of other functions.  
Al though  not strictly part of the  TCN  communication  profi le  test su i te,  the  PICS  helps  to  provide  
a  means  for selection  of the  su i te  of tests  wh ich  wi l l  subsequently be  developed .   

I n  add i tion ,  the  PICS  can  be  used  as  a  proforma by a  TCN  communication  profi le  
implementation  suppl ier i n  i denti fying  wh ich  functions  an  UuT wi l l  support when  in teroperating  
wi th  s im i lar equ ipment from  other suppl iers.   

The  in formation  i n  a  PICS  is  usual ly presented  in  tabu lar form  as  recommended  in  
ISO/IEC 9646-7.  
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The  PICS  can  be  considered  as  a  set of “"swi tches”"  wh ich  speci fy the  capabi l i ty of supporting  
the  requ irement in  base  standards  to  be  tested .  I t  i s  possible  that wi th  d i fferent choices  in  a  
PICS  proforma,  several  d i fferent set of TPs  wi l l  be  necessary.  

F.5.3  Abstract test arch i tecture  

An  abstract test arch i tecture  provides  a  general  framework wi th in  speci fic test arrangements  
wh ich  must fi t  i n  order to  perform  the  speci fied  su i te  of tests.  I t  describes  the  enti ties  involved  
wi th  the  protocol  being  tested  and  thei r means  of communication ,  for example,  the  defin i tion  
and  placement of UuT,  test components  and  test d rivers.  

Abstract test arch i tectures  can  be  depicted  through  d iagrams  or equ ivalent tables.  An  example  
abstract test arch i tecture  i s  provided  in  Clause  F .6.  

F.5.4 Protocol  Implementation  eXtra Information  for Testing  (PIXIT)  

A Protocol  Implementation  eXtra  I n formation  for Testing  (PIXIT)  proforma identi fies  wh ich  
PICS  i tems  are  to  be  tested  and  wh ich  parameters  to  be  i nstantiated  for the  TSS&TP being  
developed .   

The  production  of a  PIXIT  Proforma is  speci fied  i n  I SO/IEC 9646-6.  A suppl ier,  provid ing  an  
UuT for conformance  testing ,  i s  requ ired  to  complete  a  PIXIT  proforma,  wh ich  contains  
add i tional  questions  that need  to  be  answered  in  order to   tu rn  on/off the  "swi tches”  and  
identi fy means  of testing  for a  particu lar UuT.  

F.5.5 Test su i te  structure 

There  i s  no  hard  and  fast ru le  that can  be  used  to  determ ine  how a  test su i te  shou ld  be  d ivided  
up  i n to  test groups  other than  to  say that there  shou ld  be  a  log ical  basis  to  the  choice  of 
groups.  I n  many cases,  the  d ivis ion  wi l l  be  rather arbi trary and  based  on  the  preferences  of the  
au thor(s).  However,  the  fol lowing  categorizations  shou ld  be  considered  when  identi fying  
appropriate  test groups  wi th in  a  test su i te  s tructure:  

•  Abstract test configuration :  A test g roup for each  val id  configuration  speci fied .  For example:  

– UuT as  end  node  in  varying  train  composi tions;   

– UuT as  in termed iate  node  in  varying  train  composi tions.  

•  Functional i ty:  A test g roup for each  of the  major functions  (and  sub-functions,  when  
necessary)  supported .  For example:  

– CSTINFO telegram  exchange;  

– Computation  of TTDB;  

– ETBCTRL packet exchange;  

– ETB control  – function  lead ing ;  

– ETB  control  – function  s leep  mode;  

– ETB  control  – function  confi rmation/correction ;  

– TCN-DNS service.  

•  Success,  inclusive  or fai lu re:  test groups  for normal  behavior,  i nclusive  behavior and  
exceptional  behavior.  

F.6 Abstract test archi tecture (option)  

F.6.1  General  

The fol lowing  test setups  are  examples  on ly,  bu t i t  i s  recommended  to  fol low these  examples  in  
real  implementations  because  they define  a  standard  way of TCN  communication  profi le  
conformance testing .  
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F.6.2  Test arch i tecture  wi th  one ETB 

A principal  abstract arch i tecture  is  shown  in  F igure  F. 3.  Here,  the  UuT is  connected  to  the  
tester on ly via  one  ETB  and  a  power connector,  wh ich  a l lows  to  swi tch  the  UuT on/off.  Th is  
principal  abstract arch i tecture  i s  su i ted  for an  au tomated  test execution .  

 

Figure  F.3  – Abstract test arch i tecture (1  ETB)  

F.6.3  Test arch i tecture for multiple  ETB  

The test arch i tecture  described  in  F . 6. 2  can  be  extended  for supporting  mu l tiple  ETBs,  as  i n  
the  example  of F igure  F . 4  shown  for two ETBs.  

 

Figure  F.4 – Abstract test arch i tecture (2  ETBs)  

F.6.4 Set-up  for automatic test 

An  automatic test requ i res  that the  UuT i s  i nstrumented  wi th  a  test function  wh ich  receives  and  
executes  test stimu l i  generated  by the  tester.  The  principal  arch i tecture  of an  instrumented  
UuT is  shown  in  F igure  F. 5.  The  UuT contains  the  ECSP,  the  TCN-DNS server and  the  ETBN  
for connection  to  the  ETB.  I n  add i tion ,  i t  provides  a  test function  wh ich  al lows  to  emu late  
appl ication  functions  and  the  ECSC to  an  extend  wh ich  is  requ i red  for the  test.  The  test control  
implements  the  i n terface  to  the  tester.  Via  th is  i n terface,  test control  commands  contain ing  test 
stimu l i  are  received  and ,  in  reply,  test status  reports  are  returned .  
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Figure F.5  – Un i t  under test abstract arch i tecture 

I n  closed  trains  supporting  mu l tip le  consists  mu l tiple  i nstances  of the  test functions  may be  
implemented .  

F.7  Test of conformity to  the common  ETB framework 

F.7.1  General  

The objective  of th is  clause  is  to  g ive  gu idance for testing  conform ity of communication  devices  
(end  devices  or network devices)  to  the  common  ETB framework as  defined  in  Clause  5.  
Dependant on  the  device  type  some functions  and  defin i tions  of the  common  ETB framework 
may have  to  be  considered  or not.  Th is  wi l l  be  expl ici tely mentioned  in  the  fol lowing  
subclauses.  

F.7.2  Test of CSTINFO telegram   

A functional  test of the  CSTINFO telegram  exchange i s  on ly affecting  ECSP devices  and  i s  
impl ici tely done  wi th  the  test of the  ETB  control  services  as  defined  in  Clause  F.8.   

F.7.3  Test of TTDB 

A test of the  TTDB  is  on ly affecting  ECSP devices   and  is  impl ici tely done  wi th  the  test of the  
ETB  control  services  as  defined  in  Clause  F .8.  

Add i tional  tests  may be  executed  for testing  the  consist l ocal  access  to  the  TTDB,  as  for 
instance  defined  wi th in  Annex E.  

F.7.4 Test of service addressing  and  TCN-DNS server 

Service  addressing  uses  abstract functional  addresses  based  on  TCN -URI  schemes  as  defined  
in  5. 4.  However,  most protocols  used  for train  wide  commun ication  ( includ ing  TRDP)  are  solely 
based  on  IP  addressing .  The  process  of resolving  TCN-URI  to  I P  addresses  is  a  consist 
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in ternal  function ,  wh ich  has  no  d i rect impact on  the  in teroperabi l i ty on  ETB  level .  Therefore  i t  i s  
in  the  resonsibi l i ty of the  consist manufacturer to  perform  related  tests.  On ly in  cases  where  
the  TCN-URI  is  part of the  user data  (e. g .  used  wi th in  the  payload  of TRDP-PD or TRDP-MD 
telegrams),  ETB  in teroperabi l i ty wi l l  be  affected .  For those  cases  a  conform ity test of TCN-URI  
resolu tion  shal l  be  executed ,  wh ich  may be  restricted  to  use  cases  defined  on  appl ication  level ,  
e. g .  defined  by I EC  61 375-2-4  or I EC 62580.   

The  communication  test control  i n terface  defined  in  Clause  F. 8  provides  a  possibi l i ty to  test the  
TCN-URI  address  resolu tion .   

The  support and  test of TCN-URI  shal l  be  stated  in  the  PICS.  

F.7.5  Test of data  exchange 

F.7.5.1  TRDP protocol  compl iance 

TRDP (Annex A )  defines  a  generic end-to-end  protocol  wi th  implementations  on  al l  end  
devices  wh ich  are  involved  in  process  data  and  message data  communication  over ETB.  TRDP 
protocol  compl iance  shal l  be  proven  by a  ded icated  TRDP conformance  test.  

I t  shal l  be  wi th in  the  scope of the  test l aboratory offering  a  TRDP conformance test to  define  
the  necessary test setup  and  the  test cases  to  be  executed .  The  test set-up  may deviate  from  
the  test arch i tecture  defined  in  Clause  F.6.  

NOTE  Most often  a  s imple  computer i s  used  for tester to  wh ich  the  UuT i s  d i rectl y connected .  

F.7.5.2  SDTv2  protocol  compl iance 

SDTv2  (Annex B  )  defines  a  generic end-to-end  protocol  wi th  implementations  on  al l  end  
devices  wh ich  are  i nvolved  in  safe  process  data  communication  over ETB.  SDTv2  protocol  
compl iance  shal l  be  proven  by a  ded icated  SDTv2  conformance test.  

I t  shal l  be  wi th in  the  scope of the  test l aboratory offering  a  SDTv2  conformance test to  define  
the  necessary test setup  and  the  test cases  to  be  executed .  The  test set-up  may deviate  from  
the  test arch i tecture  defined  in  Clause  F. 6.  

NOTE  Most often  a  s imple  computer i s  used  for tester and  the  UuT i s  d i rectl y connected  to  i t.  

F.7.5.3  End-to-end  data communication  

The objectives  of an  end-to-end  data  communication  test are:  

•  Test the  proper setup  of the  IP  routers  wi th in  the  ETBN .  

•  Test the  proper configuration  of the  ECN  for correctly passing  telegrams  to  the  i n tended  
destination .  

•  Test the  proper configuration  of the  ED  (test appl ication)  for correctly accepting  
telegrams  in tended  for the  test appl ication .  

•  Test the  proper data  marshal l ing  by the  destination .  

•  Test the  TCN-URI  address  resolu tion  of the  UuT.  

The  end-to-end  data  commun ication  test does  not have  the  objective  to  test compl iance  to  
TRDP and  SDTv2  protocols.  

Testing  end-to-end  data  communication  wi th in  a  train  has  to  deal  wi th  d i fferent aspects:  

•  Transm ission  protocol ,  wh ich  can  be  any IP  based  protocol  (e. g .  TRDP,  stream ing  
protocols,  etc. ) .  

•  Addressing  ( IP  addresses,  or i f TCN-URI  is  used ,  a lso  the  resolving  process).  
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•  Train  composi tion  changes  ( inaugurations) .  

•  Transversal  communication ,  e. g .  communication  between  devices  connected  to  the  
operational  network and  devices  connected  to  the  mu l timed ia  network.  

The  commun ication  profi le  conformance test shal l  i nclude  tests  for generic communication  
szenarios  considering  these  aspects.  

These  tests  are  necessary,  bu t not sufficient.  They shal l  be  supplemented  by tests  on  
appl ication  level ,  see  Clause  F. 2 .  

The  echo function  defined  in  Clause  F.9  provides  a  possibi l i ty to  test generic communication  
patterns.   

F.7.6  Test of service d iscovery 

Service  d iscovery as  defined  in  5. 7  rel ies  on  the  avai labi l i ty of service  in formation  wi th in  the  
CSTINFO telegrams.  Service  in formation  content of CSTINFO is  speci fied  in  I EC 61 375-2-4,  
therefore  a  test of service  d iscovery wi l l  be  in  the  scope  of I EC 61 375-2-4.  

F.7.7  Test of train  info  service 

The train  i n fo  service  as  defined  in  5. 8  i s  a  consist local  function  and  has  no  effect on  ETB 
in teroperabi l i ty.  Therefore  i t  shal l  be  i n  the  responsibi l i ty of the  consist manufacturer to  execute  
those  tests.  The  execution  of those  tests  shal l  be  stated  in  the  PICS.  

F.8   ETB Control  Service  conformity test 

F.8.1  General  

The objective  of th is  clause  is  to  g ive  gu idance for testing  conform ity to  the  ETB control  
services  as  speci fied  in  Clause  6.  As  those  services  are  related  to  consist and  train  operation ,  
a  stronger focus  is  set on  the  test environment i n  order to  generate  a  common  standard  for 
conformance testing .  Th is  includes  the  adoption  of the  test setup  as  defined  in  Clause  F .6  and  
the  defin i tion  of a  common  test control  i n terface.  

The  defin i tion  of a  test control  i n terface  a ims  to  define  a  standard  way of conformance test 
execution .  I t  i n tends  to  avoid  a  s i tuation  that each  test l aboratory defines  i ts  own  in terface,  
making  i t  d i fficu l t  to  change the  test laboratory once  th is  wou ld  be  necessary.   

I n  add i tion ,  a  common  set of test cases  shal l  be  defined .   

NOTE  A new standard  part  wi l l  be  proposed  for the  defi n i ti on  of the  conformance  test  cases.  

The test control  i n terface  i s  defined  by a  set of TRDP telegrams  wh ich  are  exchanged  between  
the  Tester and  the  UuT’s  test function  over ETB.  Besides  th is  in terface,  there  i s  no  other 
in terface  requ i red .  

F.8.2  Test control  in terface for the  test of ETB  control  services  

F.8.2.1  Test scope 

The test of communication  services  aims  to  check the  fol lowing  functions:  

•  Proper detection  of (d i fferent)  train  topolog ies .  

•  Hand l ing  of lead ing  veh icle  requests.  

•  Hand l ing  of confi rmation  and  correction .  

•  Hand l ing  of s leep  request.  
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F.8.2.2  Test control  telegram  

The  Test Control  Telegram  is  cycl ical ly sent poin t-to-poin t from  the  tester to  the  UuT (ECSC 
emu lation)  (F igure  F.6).  Upon  reception  of a  command  from  the  tester,  the  UuT (ECSC 
emu lation)  shal l  forward  th is  command  to  i ts  ECSP for execution .  

 

Figure F.6  – Conformance test control  telegram  

TRDP PD  telegram  parameters:  

Message type:  ‘Pd ’  

Com Id :  80  

Destination :  I P  address  of UuT device  executing  the  test function  
(un icast)  

Dataset:  CONFTEST_CTRL 

Cycle  time:  (1 , 0  ±  0 , 1 )  s   

Timeout:  5, 0  s  

I f the  receiving  UuT detects  a  timeout,  the  UuT shal l  reset wai ting  for the  start of a  new test 
run .  

The  TRDP telegram  is  defined  as  shown  in  F igure  F. 7.  

 

Figure F.7  – Conformance test control  telegram  data 

The payload  of the  TRDP process  data  is  defined  as  fol lows:  

 

CONFTEST_CTRL: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  reserved01   UINT16   --  reserved ( = 0 )  
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inhibit leadingReq leadingDir reserved

reserved

reserved

sleepReq reserved

IEC 

tester UuT
test control  datagram (TRDP-PD)

Copyright International  Electrotechnical  Commission  



I EC 61 375-2-3:201 5    I EC 201 5  – 249  – 

  deviceName  LABEL  --  function device of tester which sends  

          the  telegram 

  inhibit   UINT8   --  inauguration inhibit 

          0  = no  inhibit request 

          1  = inhibit request 

  leadingReq  UINT8   --  leading request 

          0  = no  leading request 

          1  =  leading request 

  leadingDir  UINT8   --  leading direction 

          0  = no  leading request 

          1  = leading request direction 1  

          2  =  leading request direction 2  

  reserved02   UINT8   --  reserved ( = 0 )  

  sleepReq  UINT8   --  sleep request 

          0  =  no  sleep request 

          1  = sleep request 

  reserved03   UINT8   --  reserved ( = 0 )  

  reserved04   UINT16   --  reserved ( = 0 )  

  }  

 

F.8.2.3  Test status  telegram  

The  Test Control  Data  Telegram  is  cycl ical ly sent poin t-to-poin t from  the  UuT to  the  tester 
(F igure  F.8).  

 

Figure F.8  – Conformance test status  telegram  

TRDP PD telegram  parameters:  

Message  type:  ‘Pd ’  

ComId :  81  

Destination :  test function  of the  tester 

Dataset:  CONFTEST_STATUS 

Cycle  time:  (1 , 0  ±  0 , 1 )  s   

Timeout:  5, 0  s  

The  TRDP telegram  is  defined  as  shown  in  F igure  F. 9.  
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Figure F.9  – Conformance test status  telegram  data 

The payload  of the  TRDP process  data  message  i s  defined  as  fol lows:  

CONFTEST_STATUS: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  status    UINT8   --  status  of the  UuT  

           0  =  ready  

           >  1  = error detected ( UuT specific)  

  reserved01   UINT8   --  reserved for future  use  ( = 0 )  

  deviceName  LABEL  --  function device of UuT which sends  

          the  telegram 

  }  

 

F.8.2.4 Confirmation  request 

F.8.2.4.1  General  

This  message i s  sent by the  tester to  request (un-)confi rmation  and  to  in form  the  UuT about 
corrections  ru les.  Th is  i s  done  by send ing  a  corrected  sequence of veh icles.  Veh icle  gaps  are  
identi fied  by parameter ‘ trnVehNo’  set to  0 ,  see  F igure  F. 1 0.  

 

Figure  F.1 0  – (Un-)confirmation  request 

F.8.2.4.2  Request message 

TRDP MD request message parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP 

Com Id :  82  

SourceURI  (user part):  “ComProfTester”  

DestinationURI  (user part):  “ComProfTestAppl ”  

IEC 

tester UuT

confirmation  message (TRDP-MD)

confirmation  reply (TRDP-MD)
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DestinationURI  (host part):  test function  of the  tester 

SourceURI  (host part) :  user defined  

Dataset:  CONFTEST_CONF_REQUEST 

ReplyTimeOut:  Defined  by tester.  Defau l t  value:  2 , 5  s  

The  TRDP message is  defined  as  shown  in  F igure  F. 1 1  

 

Figure F. 1 1  – Conformance test confirmation/correction  request data 

The payload  of the  TRDP request message  i s  defined  as  fol lows:  

 

CONFTEST_CONF_REQUEST: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  command   UINT8   --  confirmation order 

           0  = no  command ( message to  be  ignored)  

          1  = confirmation/correction request 

           2  =  un-confirmation request 

  reserved01   UINT8   --  reserved ( = 0 )  

  deviceName  LABEL  --  device  name  of tester which sends  

          the  telegram 

  reserved02   UINT16   --  reserved ( = 0 )  

  reserved03   UINT8   --  reserved ( = 0 )  

  confVehCnt  UINT8   --  number of confirmed vehicles  in the   

          train ( 1. . 63) .   

          if set to  0 :  no  correction   

  confVehList  ARRAY [ confVehCnt]  OF OP_VEHICLE  

     --  ordered list of 
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          confirmed vehicles  in the  train,  

          starting with vehicle at  train head,  

          see  chapter 5. 3. 3. 2. 10.  

          Parameters  ‘ isLead’ ,  ‘ leadDir’  

           and ‘ ownOpCstNo’  to  be  set to 0.  

  }  

 

F.8.2.4.3  Reply message 

TRDP MD reply message parameters:  

ComId :  83  

Dataset:  CONFTEST_CONF_REPLY 

The  TRDP message i s  defined  as  shown  in  F igure  F. 1 2 .   

 

Figure  F.1 2  – Conformance test confirmation/correction  reply data  

The payload  of the  TRDP reply message is  defined  as  fol lows:  

 

CONFTEST_CONF_REPLY: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  status    UINT8   --  status  of storing correction info 

          0  = correctly stored 

           1  =  not stored 

  reserved01   UINT8   --  reserved ( = 0 )  

  deviceName   LABEL  --  function device  of ECSC which sends  

          the  telegram 

  }  

 

F.8.2.5  Operational  train  d irectory request 

The operational  train  d i rectory  request i s  sent as  a  TRDP-MD request expecting  a  TRDP-MD 
reply contain ing  a  copy of the  operational  train  d i rectory as  computed  by the  UuT  
(F igure  F. 1 3).  Th is  request provides  a  possibi l i ty to  check the  correct computation  of the  TTDB.  
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Figure F.1 3  – Conformance test operational  train  d irectory request 

TRDP MD request message parameters:  

Message type:  ‘Mr’  

Protocol :  UDP 

Com Id :  84  

SourceURI  (user part):  “ComProfTestAppl ”  

DestinationURI  (user part):  “ComProfTester”  

DestinationURI  (host part):  test function  of the  UuT  

SourceURI  (host part):  user defined  

Dataset:  CONFTEST_OPTRAIN_REQUEST 

ReplyTimeOut:  Defined  by tester.  Defau l t  value:  2 , 5  s  

The  TRDP message is  defined  as  shown  in  F igure  F. 1 4.  

 

Figure F.1 4 – Conformance test operational  train  d i rectory request data 

The payload  of the  TRDP request message  is  defined  as  fol lows:  

CONFTEST_OPTRAIN_REQUEST: : = RECORD 
  {  

  version   UINT16   --  telegram version information 

          main version = 1  

          subversion = 0  

  command   UINT8   --  command to  UuT 

          0  = no  command (message  to  be  ignored)  

          3  = respond operational  train directory 

  reserved01   UINT8   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device of tester which sends  

          the  telegram 

  }  
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TRDP MD reply message parameters:  

ComId :  85  

Dataset:  CONFTEST_OPTRAIN_REPLY 

The  TRDP message is  defined  as  shown  in  F igure  F. 1 5.  

 

Figure F.1 5 – Conformance test operational  train  d i rectory reply data 

The payload  of the  TRDP reply message  is  defined  as  fol lows:  

CONFTEST_OPTRAIN_REPLY: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          main version = 1  

          subversion = 0  

  reserved01   UINT16   --  reserved ( = 0 )  

  deviceName  LABEL  --  function device of tester which sends  

          the  telegram 

  opTrnDir  OP_TRAIN_DIRECTORY 

       --  operational  train directory as  

          defined in 5. 3. 3. 2 . 13  

  }  
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F.9  Echo function   

F.9.1  General  

The echo function  al lows  a  s imple  communication  test between  sources  and  s inks  connected  
to  TCN .  The  echo function  i s  d ivided  in to  two echo communication  patterns:  

•  Echo test,  as  speci fied  i n  F . 9. 2 .  

•  Reverse-Echo test,  as  speci fied  i n  F . 9.3 .  

F.9.2  TRDP echo test 

The tester sends  an  echo request message  to  the  UuT and  expects  a  reply wi th  echoing  the  
user data  payload  of the  request  as  shown  in  F igure  F. 1 6.  

 

Figure F.1 6  – Echo test 

TRDP MD request message parameters:  

MsgType:  ‘Mr’  

Protocol :  UDP or TCP 

Com Id :  86  

NoOfRepl iers:  0  

SourceURI  (user part):  “ComProfTester”or UuT defined  (Reverse-Echo test)  

DestinationURI  (user part) :  “ComProfTestAppl ”  or “ComProfTester”  (Reverse-Echo 
test)  

DestinationURI  (host part):  -  

SourceURI  (host part) :  user defined  

Destination IpAddress:  I P  un icast address  of ED  (appl ication  function  emu lation),  
computed  from  the  fctI d  (see  5. 3.3. 2.4)  or computed  from  
the  Reverse-Echo noti fication  message.  

I P  mu l ticast address  of the  mu l tcast g roup the  ED  
(appl ication  function  emu lation)  belongs  to,  computed  
from  the  fctI d  (see  5. 3.3. 2. 4)  or computed  from  the  
Reverse-Echo noti fication  message.  

Dataset:  Defined  by tester or UuT (Reverse-Echo test)  

IEC 

tester UuT
echo reply message

echo request message

confirmation
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ReplyTimeOut:  Defined  by tester or UuT (Reverse-Echo test).  

Defau l t value:  2 , 5  s  

The  tester can  run  mu l tiple  message transfers  i n  paral le l .  

TRDP MD reply message parameters:  

MsgType:  ‘Mp’  or ‘Mq ’  

Com Id :  87  

SMI :  -  

UserDataVersion  -  

Dataset:  Taken  from  echo  request 

I t  i s  an  UuT option  to  implement an  echo reply wi th  or wi thout confi rmation .  

F.9.3  Reverse-Echo test 

The tester sends  a  reverse  echo noti fication  message  to  the  UuT triggering  an  Echo test 
in i tiated  by the  UuT as  shown  in  F igure  F . 1 7.   

 

Figure F.1 7  – Reverse-Echo test 

TRDP MD noti fication  message parameters:   

MsgType:  ‘Mn ’  

Protocol :  UDP 

Com Id :  88  

SourceURI  (user part):  “ComProfTester”  

DestinationURI  (user part) :  “ComProfTestAppl ”  

DestinationURI  (host part) :  – 

SourceURI  (host part) :  user defined  

Destination IpAddress:  I P  un icast address  of ED  (appl ication  function  emu lation),  
computed  from  the  fctI d  (see  5. 3. 3. 2. 4)  

Dataset:  CONFTEST_MDTRIG_MD 

IEC 

tester UuT
echo request message

reverse echo notification  message

echo reply message

confirmation
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The  TRDP message is  defined  as  shown  in  F igure  F. 1 8.  

 

Figure F.1 8  – Conformance test message data  telegram  data 

The payload  of the  TRDP noti fication  message  is  defined  as  fol lows:  

CONFTEST_MDTRIG_MD: : = RECORD 
  {  

  version   VERSION  --  telegram version information 

          mainVersion = 1  

          subVersion = 0  

  protocol   UINT8   --  protocol  for echo test 

           0  = UDP 

           1  = TCP 

  reserved01   UINT8   --  reserved ( = 0 )  

  destIpAddr  UINT32   --  The  destination IP address  the  UuT 

           shall  send the  request to  

           0  = not used 

  uri    CHAR[ 128]   --  TCN-URI  ( host part) ,  the  UuT  shall  

           send the  notification or request to  

          0  =  not used 

  }  

 

I t  i s  an  option  to  choose ei ther an  I P  address  (parameter ‘destI pAddr’ )  or an  URI  (Parameter 
‘u ri ’ )  as  destination  of the  echo  request message.  

Upon  reception  of a  reverse  echo noti fication  message,  the  UuT shal l  i n i tiate  an  echo test as  
defined  in  F . 9. 2  latest after a  time of 2 , 0  s.   

F.1 0  Statement of conformity 

Complete  conform ity to  th is  part of I EC 61 375 is  demonstrated  when  al l  mandatory 
conformance tests  have  been  successfu l ly executed .  

Table  F. 1  provides  a  l i st of a l l  mandatory and  optional  conformance tests  wh ich  have  been  
d iscussed  more  deeply in  the  above subclauses.  

IEC 

0 7 8 1 51 6 2324 31

version protocol

uri

reserved

destIpAddr
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Table  F.1  – Conformance testing  summary 

Function/Service  Affected  

device  

Manda-

tory(M )  

Optio-nal (O)  

Conformance  test speci fication  

Common  ETB  Framework – Service  
addressing  

DNS  server 

(e. g .  one  per 
consist  
network)  

M  General  test  based  on  Reverse-
Echo  test.  

Appl i cation  speci fi c  test  i n  the  
scope  of I EC 61 375-2-4  

Common  ETB  Framework – TRDP  End  Devices  M  Ded icated  speci fi cation ,  e . g .  
provided  by a  test  l aboratory or a  
user organ ization  Common  ETB  Framework – SDTv2  End  Devices  O  

Common  ETB  Framework – Service  
d i scovery 

ECSP,  End  
Devices  

O  I n  the  scope  of I EC 61 375-2-4  

Common  ETB  Framework – Train  i n fo  service  ECSP,  End  
Devices  

O  Not i n  the  scope  of th i s  part  of 
I EC 61 375  

Common  ETB  Framework – TTDB  Consist  
(ECSP)  

M  Conformance  test  i n terface  
speci fi ed  i n  th i s  part  of 
I EC 61 375  

Conformance  test  cases  to  be  
general l y speci fi ed  (e. g .  i n  new 
standard  part)   

Common  ETB  Framework – CSTINFO 
te legram  

Consist  
(ECSP)  

M  

ETB  con trol  service  Consist  
(ECSP)  

M  

End-to-end  data  commun ication  End  Devices,  
ETBN  (rou ter),  
ECN  

M  
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Annex G  
(informative)  

 

SNMP Management Information  Base (MIB)  

G.1  General  

This  annex defines  SNMP M IBs  for the  fol lowing  data  groups:  

•  TTDB-MIB  for train  topology database operational  train  d i rectory,  as  defined  in  5. 3.  

•  TRDP-MIB  for the  TRDP protocol  statistic data,  as  defined  in  Annex D.  

NOTE  I EC 61 375-2-5  defi nes  an  M IB  for the  train  topology d i scovery protocol  (TTDP).  

The OID  tree  is  defined  in  accordance to  I SO/IEC 9834-1 .  

G.2  TTDB-MIB 

The TTDB-MIB  shou ld  be  implemented  on  each  ECSP.  The  M IB  is  defined  as  fol lows:  

 
--  
  TTDB-MIB  DEFINITIONS: : =  BEGIN 
--  
--  This  MI B  defines  obj ects  of  the  Train  Topology Database  ( TTDB)  which  
--  is  s pecified in  s tandard I EC  61 3 7 5-2 -3 .  
--  
--       
- -  The  obj ects  defined in  this  MI B  are  located under:  
--  
--      i s o( 1 ) . std( 0 )  
- -                     |   
- -                s tdx61 37 5( 61 37 5 )  
--                     |   
- -                I EC  6 1 37 5p2 ( 2 )  
- -                     |   
- -                     | _______________________  
- -                     |           |            |   
- -                     |           |            |   
- -                  ( trdp( 1 ) )    ttdb( 3 )    ( ttdp( 5 ) )  
- -  
--  
--  
--  trdp:  train  realtime  data  protocol ,  MI B  defined in  I EC  61 37 5-2 -3  
--  ttdb:  train  topology database,  this  MI B  
--  ttdp:  train  topology discovery protocol ,  MI B  defined in  I EC  61 37 5-2 -5  
--  
 
  
  I MPORTS  
   OBJECT-GROUP,  MODULE-COMPLIANCE     
    FROM SNMPv2 -CONF    
   Unsigned32 ,  OBJECT-TYPE,  MODULE-IDENTITY     
    FROM SNMPv2 -SMI     
   TEXTUAL-CONVENTION    
    FROM SNMPv2 -TC;  
 
 
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
- -  Root  OID  
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 
  - -  1 . 0 . 61 37 5 . 2  
  I EC  61 37 5p2  MODULE-IDENTITY   
   LAST-UPDATED  " 2 0 1 4 0 52 2 0 0 0 0 Z "   - -  May 2 2 ,  2 0 1 4  0 0 : 0 0  GMT  
   ORGANIZATION  
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    " I EC"  
   CONTACT-INFO   
    " I nternational  Electrotechnical  Commission  
    I EC  Central  Office  
    3 ,  rue  de  Varembe  
    P. O.  Box  1 31  
    CH  –  1 2 1 1  GENEVA 2 0  
    S witz erland 

    Phone:  +4 1  2 2  9 1 9  0 2  1 1  

    Fax:  +4 1  2 2  9 1 9  0 3  0 0  
    email:  info@ iec. ch"  
   DESCRIPTION  
    " This  MI B  module  defines  the  Network Management  interfaces  
    for  the  Train  Topology Database  ( TTDB)  defined by the  
    I EC  s tandard 61 37 5-2 -3 .  
    This  definition  s pecifies  a  pure  monitoring  variant  of  a  
SNMP  entity. "  
   REVISION " 2 0 1 4 0 52 2 0 0 0 0 Z"  
   DESCRIPTION " First  Release"  
   : : =  {  s tdx6137 5  2  }  
 
- -  
- -  Textual  conventions  
--  
 
 
  TtdbOrient: : =  TEXTUAL-CONVENTION 
   S TATUS  current  
   DESCRIPTION  
    " Represents  orientation  of  a  vehicle  or  a  Consist"  
   S YNTAX I NTEGER 
    {  
    direct( 1 ) ,  
    i nverse( 2 ) ,  
    undefined( 3 )  
    }  
 
  TtdbValidity: : =  TEXTUAL-CONVENTION 
   S TATUS  current  
   DESCRIPTION  
    " defines  validity of  the  operational  train  directory"  
   S YNTAX I NTEGER 
    {  
    i nvalid( 1 ) ,  
    valid( 2 )  
    s hared( 3 )  
    }  
  
  TtdbConfirmation: : =  TEXTUAL-CONVENTION 
   S TATUS  current  
   DESCRIPTION  
    " defines  confirmation  s tatus  of  the  operational  train  
directory"  
   S YNTAX I NTEGER 
    {  
    unconfirmed( 1 ) ,  
    confirmed( 2 )  
    }  
 
- -  
- -  Node  definitions  
--  
  
  - -  1 . 0  
  s td OBJECT  I DENTIFIER: : =  {  i so  0  }  
 
   
  - -  1 . 0 . 61 37 5  
  s tdx61 37 5  OBJECT  I DENTIFIER: : =  {  s td 61 37 5  }  
 
 
   
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  Train  Topology Database  ( TTDB)  
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--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 3  
  ttdb  OBJECT  I DENTIFI ER: : =  {  I EC  61 3 7 5p2  3  }  
 
   
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  obj ects  groups  of  TTDB  obj ect  identifiers  
--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1  
  ttdbObj ects  OBJECT  I DENTIFI ER: : =  {  ttdb  1  }  
 
   
- -  General  information  
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1  
  ttdbGenInfo  OBJECT  I DENTIFIER: : =  {  ttdbObj ects  1  }  
 
   
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1 . 1  
  ttdbEtbId OBJECT-TYPE  
   S YNTAX Unsigned32  ( 1 . . 4 )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " ETB  I dentifier"  
   : : =  {  ttdbGenInfo  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1 . 2  
  ttdbValidityState  OBJECT-TYPE  
   S YNTAX TtdbValidity 
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Validity of  operational  train  directory"  
   : : =  {  ttdbGenInfo  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1 . 3  
  ttdbConfirmationState  OBJECT-TYPE  
   S YNTAX TtdbConfirmation  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Confirmation  s tate  of  operational  train  directory"  
   : : =  {  ttdbGenInfo  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1 . 4  
  ttdbTrainId OBJECT-TYPE  
   S YNTAX OCTET  STRING ( SI ZE  ( 1 6 ) )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Train  I dentifier"  
   : : =  {  ttdbGenInfo  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 1 . 5  
  ttdbOpTrnTopoCnt  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " operational  train  topocounter"  
   : : =  {  ttdbGenInfo  5  }  
 
 
 
- -  Operational  vehicle  list  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2  
  ttdbOpVehList  OBJECT  I DENTIFIER: : =  {  ttdbObj ects  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 1  
  ttdbOpVehCnt  OBJECT-TYPE  
   S YNTAX Unsigned32  ( 1 . . 63 )  
   MAX-ACCESS  read-only 
   S TATUS  current  
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   DESCRIPTION 
    " Number  of  vehicles  in  train"  
   : : =  {  ttdbOpVehList  1  }  
 
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2  
  ttdbOpVehTable  OBJECT-TYPE  
   S YNTAX SEQUENCE  OF  TtdbOpVehEntry 
   MAX-ACCESS  not-accessible  
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  table"  
   : : =  {  ttdbOpVehList  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1  
  ttdbOpVehEntry OBJECT-TYPE  
   S YNTAX TtdbOpVehEntry 
   MAX-ACCESS  not-accessible  
   S TATUS  current  
   DESCRIPTION 
    " An  antry in  the  operational  vehicle  table"  
   I NDEX {  ttdbOpVehIdx  }  
   : : =  {  ttdbOpVehTable  1  }  
 
  TtdbOpVehEntry: : =  
   S EQUENCE  {  
     ttdbOpVehIdx   Unsigned32 ,  
     ttdbOpVehId  OCTET  STRING,  
     ttdbOpVehNo   Unsigned32 ,  
     ttdbOpVehI sLead I NTEGER,  
     ttdbOpVehLeadDir  I NTEGER,  
     ttdbOpVehOrient  TtdbOrient  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 1  
  ttdbOpVehIdx  OBJECT-TYPE  
   S YNTAX Unsigned32  ( 1 . . 63 )  
   MAX-ACCESS  not-accessible  
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  table  index"  
   : : =  {  ttdbOpVehEntry 1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 2  
  ttdbOpVehId OBJECT-TYPE  
   S YNTAX OCTET  STRING ( SI ZE( 0 . . 1 6 ) )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  identifier  ( UIC  vehicle  number) "  
   : : =  {  ttdbOpVehEntry 2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 3  
  ttdbOpVehNo  OBJECT-TYPE  
   S YNTAX Unsigned32  ( 1 . . 63 )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  s equence  number"  
   : : =  {  ttdbOpVehEntry 3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 4  
  ttdbOpVehIsLead OBJECT-TYPE  
   S YNTAX I NTEGER { notLeading( 1 ) , leading( 2 ) }  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  leading property"  
   : : =  {  ttdbOpVehEntry 4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 5  
  ttdbOpVehLeadDir  OBJECT-TYPE  
   S YNTAX I NTEGER { dir1 ( 1 ) , dir2 ( 2 ) }  
   MAX-ACCESS  read-only 
   S TATUS  current  
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   DESCRIPTION 
    " Operational  vehicle  leading direction"  
   : : =  {  ttdbOpVehEntry 5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 1 . 2 . 2 . 1 . 6  
  ttdbOpVehOrient  OBJECT-TYPE  
   S YNTAX TtdbOrient  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Operational  vehicle  orientation"  
   : : =  {  ttdbOpVehEntry 6  }  
 
 
 
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
- -  conformance  s tatements  
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 3 . 2  
  ttdbConformance  OBJECT  I DENTIFIER: : =  {  ttdb  2  }  
    
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 2 . 2  
  ttdbBasicGroup  OBJECT-GROUP  
      OBJECTS  {  ttdbEtbId,  
          ttdbValidityState,  
       ttdbConfirmationState,  
       ttdbTrainId,  
       ttdbOpVehCnt,  
       ttdbOpTrnTopoCnt}  
    S TATUS  current  
   DESCRIPTION 
    " basic  group  of  TTDB  parameters"  
     : : =  {  ttdbConformance  2  }  
 
  
  - -  1 . 0 . 61 37 5 . 2 . 3 . 2 . 3  
  ttdbOpVehListGroup  OBJECT-GROUP  
      OBJECTS  {  ttdbOpVehId,  
          ttdbOpVehNo,  
       ttdbOpVehIsLead,  
       ttdbOpVehLeadDir,  
       ttdbOpVehOrient}  
    S TATUS  current  
   DESCRIPTION 
    " operational  vehicle  list  parameters  for  TTDB  monitoring"  
     : : =  {  ttdbConformance  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 3 . 2 . 4  
  ttdbBasicCompliance  MODULE-COMPLIANCE  
    S TATUS  current  
   DESCRIPTION 
    " basic  implementation  requirements  for  TTDB  monitoring"  
   MODULE  --  this  module  
   MANDATORY-GROUPS  { ttdbBasicGroup, ttdbOpVehListGroup}  
     : : =  {  ttdbConformance  4  }  
 
 
END  
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G.3 TRDP-MIB 

The TRDP-MIB  shou ld  be  implemented  on  each  end  device  wh ich  i s  runn ing  TRDP for train  
wide  communication .  The  M IB  i s  defined  as  fol lows:  

 
  TTDB-MIB  DEFINITIONS: : =  BEGIN 
--  
--  
--  This  MI B  defines  obj ects  of  the  Train  Realtime  Data  Protocol  ( TRDP)  which  
--  is  s pecified in  s tandard I EC  61 3 7 5-2 -3 .  
--  
--  The  obj ects  defined in  this  MI B  are  located under:  
--  
--      i s o( 1 ) . std( 0 )  
- -                     |   
- -                s tdx61 37 5( 61 37 5 )  
--                     |   
- -                I EC  61 3 7 5p2 ( 2 )  
- -                     |   
- -                     | _______________________  
- -                     |           |            |   
- -                     |           |            |   
- -                  trdp( 1 )    ( ttdb( 3 ) )    ( ttdp( 5 ) )  
- -  
--  
--  
--  trdp:  train  realtime  data  protocol,  this  MI B  
--  ttdb:  train  topology database,  MI B  defined in  I EC  6 1 37 5-2 -3  
--  ttdp:  train  topology discovery protocol,  MI B  defined in  I EC  6 1 37 5-2 -5  
--  
--       
 
  
  I MPORTS  
   OBJECT-GROUP,  MODULE-COMPLIANCE     
    FROM SNMPv2 -CONF    
   I pAddress ,  Unsigned32 ,  OBJECT-TYPE,  MODULE-IDENTITY   
  
    FROM SNMPv2 -SMI  ;    
    
 
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  Root  OID  
--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
 
  - -  1 . 0 . 61 37 5 . 2  
  I EC  61 37 5p2  MODULE-IDENTITY   
   LAST-UPDATED " 2 0 1 4 0 52 2 0 0 0 0 Z"   - -  May 2 2 ,  2 0 1 4  0 0 : 0 0  GMT  
   ORGANIZATION  
    " I EC"  
   CONTACT-INFO   
    " I nternational  Electrotechnical  Commission  
    I EC  Central  Office  
    3 ,  rue  de  Varembe  
    P . O.  Box  1 31  
    CH  –  1 2 1 1  GENEVA 2 0  
    S witz erland 

    Phone:  +4 1  2 2  9 1 9  0 2  1 1  

    Fax:  +4 1  2 2  9 1 9  0 3  0 0  
    email :  info@ iec. ch"  
   DESCRIPTION  
    " This  MI B  module  defines  the  Network Management  interfaces  
    for  the  Train  Topology Database  ( TTDB)  defined by the  
    I EC  s tandard 61 37 5-2 -3 .  
    This  definition  s pecifies  a  pure  monitoring variant  of  a  
SNMP  entity. "  
   REVISION " 2 0 1 4 0 52 2 0 0 0 0 Z"  
   DESCRIPTION " First  Release"  
   : : =  {  s tdx6137 5  2  }  
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--  
--  Node  definitions  
--  
  
  - -  1 . 0  
  s td OBJECT  I DENTIFIER: : =  {  i so  0  }  
 
   
  - -  1 . 0 . 61 37 5  
  s tdx61 37 5  OBJECT  I DENTIFIER: : =  {  s td 61 37 5  }  
 
 
   
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  Train  Realtime  Data  Protocol  ( TRDP)  
--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 1  
  trdp  OBJECT  I DENTIFI ER: : =  {  I EC  61 3 7 5p2  1  }  
 
   
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  obj ects  groups  of  TTDB  obj ect  identifiers  
--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1  
  trdpObj ects  OBJECT  I DENTIFI ER: : =  {  trdp  1  }  
 
   
- -  General  information  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1  
  trdpGenInfo  OBJECT  I DENTIFIER: : =  {  trdpObj ects  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 1  
  trdpGenVers  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " TRDP  version"  
   : : =  {  trdpGenInfo  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 2  
  trdpGenUpTime  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " time  in  s econds  s ince  last  initialization"  
   : : =  {  trdpGenInfo  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 3  
  trdpGenStatTime  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " time  in  s econds  s ince  last  reset  of  s tatistics"  
   : : =  {  trdpGenInfo  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 4  
  trdpGenHostName  OBJECT-TYPE  
   S YNTAX OCTET  STRING ( SI ZE( 0 . . 1 6 ) )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Own  host  name"  
   : : =  {  trdpGenInfo  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 5  
  trdpGenLeadName  OBJECT-TYPE  
   S YNTAX OCTET  STRING ( SI ZE( 0 . . 1 6 ) )  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Leader  host  name"  
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   : : =  {  trdpGenInfo  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 6  
  trdpGenOwnIp  OBJECT-TYPE  
   S YNTAX I pAddress  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Own  I P  address"  
   : : =  {  trdpGenInfo  6  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 7  
  trdpGenLeadIp  OBJECT-TYPE  
   S YNTAX I pAddress  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Leader  I P  address"  
   : : =  {  trdpGenInfo  7  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 8  
  trdpGenProcPrio  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " priority of  TRDP  process"  
   : : =  {  trdpGenInfo  8  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 9  
  trdpGenProcCycle  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Cycle  time  of  TRDP  process  in  microseconds"  
   : : =  {  trdpGenInfo  9  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 1 0  
  trdpGenNumJoin  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  I GMP  j oins"  
   : : =  {  trdpGenInfo  1 0  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 1 . 1 1  
  trdpGenNumRed OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  redundancy groups"  
   : : =  {  trdpGenInfo  1 1  }  
 
  
  
- -  Memory s tatistics  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2  
  trdpMemStat  OBJECT  I DENTIFIER: : =  {  trdpObj ects  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 1  
  trdpMemTotal  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Total  memory s ize"  
   : : =  {  trdpMemStat  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 2  
  trdpMemFree  OBJECT-TYPE  
   S YNTAX Unsigned32  
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   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Free  memory"  
   : : =  {  trdpMemStat  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 3  
  trdpMemMinFree  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Minimal  free  memory in  s tatistics  interval"  
   : : =  {  trdpMemStat  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 4  
  trdpMemAllocBlocks  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  allocated blocks"  
   : : =  {  trdpMemStat  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 5  
  trdpMemAllocErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  allocation  errors"  
   : : =  {  trdpMemStat  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 2 . 6  
  trdpMemFreeErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  freeing errors"  
   : : =  {  trdpMemStat  6  }  
 
 
 
- -  Process  data  s tatistics  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3  
  trdpPdStat  OBJECT  I DENTIFIER: : =  {  trdpObj ects  3  }  
 
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 1  
  trdpPdDefQos  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  QoS  for  PD"  
   : : =  {  trdpPdStat  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 2  
  trdpPdDefTtl  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  TTL  for  PD"  
   : : =  {  trdpPdStat  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 3  
  trdpPdDefTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  timeout  for  PD"  
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   : : =  {  trdpPdStat  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 4  
  trdpPdNumSubs  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  s ubscribed ComIds"  
   : : =  {  trdpPdStat  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 5  
  trdpPdNumPub  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  published ComIds"  
   : : =  {  trdpPdStat  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 6  
  trdpPdNumRcv OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " number  of  received PD  packets"  
   : : =  {  trdpPdStat  6  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 7  
  trdpPdNumCrcErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received PD  packets  with  CRC  error"  
   : : =  {  trdpPdStat  7  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 8  
  trdpPdNumProtErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received PD  packets  with  protocol  error"  
   : : =  {  trdpPdStat  8  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 9  
  trdpPdNumTopoErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received PD  packets  with  wrong  
    topo  counter  value"  
   : : =  {  trdpPdStat  9  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 1 0  
  trdpPdNumNoSubs  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received PD  packets  without  s ubscription"  
   : : =  {  trdpPdStat  1 0  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 1 1  
  trdpPdNumNoPub  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received PD  packets  without  publisher"  
   : : =  {  trdpPdStat  1 1  }  
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  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 1 2  
  trdpPdNumTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  PD  timeouts"  
   : : =  {  trdpPdStat  1 2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 3 . 1 3  
  trdpPdNumSend OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  s ent  PD  packets"  
   : : =  {  trdpPdStat  1 3  }  
 
- -  Message  data  s tatistics  ( UDP)  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4  
  trdpMduStat  OBJECT  I DENTIFIER: : =  {  trdpObj ects  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 1  
  trdpMduDefQos  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  QoS  for  MD"  
   : : =  {  trdpMduStat  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 2  
  trdpMduDefTtl  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " default  TTL  for  MD"  
   : : =  {  trdpMduStat  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 3  
  trdpMduDefReplyTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  reply timeout  for  MD"  
   : : =  {  trdpMduStat  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 4  
  trdpMduDefConfTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  confirm timeout  for  MD"  
   : : =  {  trdpMduStat  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 5  
  trdpMduNumList  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  Listeners"  
   : : =  {  trdpMduStat  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 6  
  trdpMduNumRcv OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
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    " Number  of  received MD  packets"  
   : : =  {  trdpMduStat  6  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 7  
  trdpMduNumCrcErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  CRC  error"  
   : : =  {  trdpMduStat  7  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 8  
  trdpMduNumProtErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  protocol  
     error"  
   : : =  {  trdpMduStat  8  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 9  
  trdpMduNumTopoErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  wrong  
    topo  counter  value"  
   : : =  {  trdpMduStat  9  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 1 0  
  trdpMduNumNoList  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  without  
    Listener"  
   : : =  {  trdpMduStat  1 0  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 1 1  
  trdpMduNumReplyTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  MD  reply timeouts"  
   : : =  {  trdpMduStat  1 1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 1 2  
  trdpMduNumConfTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  MD  confirm timeouts"  
   : : =  {  trdpMduStat  1 2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 4 . 1 3  
  trdpMduNumSend OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " number  of  s ent  MD  packets"  
   : : =  {  trdpMduStat  1 3  }  
 
- -  Message  data  s tatistics  ( TCP)  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5  
  trdpMdtStat  OBJECT  I DENTIFIER: : =  {  trdpObj ects  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 1  
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  trdpMdtDefQos  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  QoS  for  MD"  
   : : =  {  trdpMdtStat  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 2  
  trdpMdtDefTtl  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " default  TTL  for  MD"  
   : : =  {  trdpMdtStat  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 3  
  trdpMdtDefReplyTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  reply timeout  for  MD"  
   : : =  {  trdpMdtStat  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 4  
  trdpMdtDefConfTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Default  confirm timeout  for  MD"  
   : : =  {  trdpMdtStat  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 5  
  trdpMdtNumList  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  Listeners"  
   : : =  {  trdpMdtStat  5  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 6  
  trdpMdtNumRcv OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets"  
   : : =  {  trdpMdtStat  6  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 7  
  trdpMdtNumCrcErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  CRC  error"  
   : : =  {  trdpMdtStat  7  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 8  
  trdpMdtNumProtErr  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  protocol  
     error"  
   : : =  {  trdpMdtStat  8  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 9  
  trdpMdtNumTopoErr  OBJECT-TYPE  
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   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  with  wrong  
    topo  counter  value"  
   : : =  {  trdpMdtStat  9  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 1 0  
  trdpMdtNumNoList  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  received MD  packets  without  
    Listener"  
   : : =  {  trdpMdtStat  1 0  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 1 1  
  trdpMdtNumReplyTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  MD  reply timeouts"  
   : : =  {  trdpMdtStat  1 1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 1 2  
  trdpMdtNumConfTo  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Number  of  MD  confirm timeouts"  
   : : =  {  trdpMdtStat  1 2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 5 . 1 3  
  trdpMdtNumSend OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " number  of  s ent  MD  packets"  
   : : =  {  trdpMdtStat  1 3  }  
 
- -  Redundancy s tatistics  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 6  
  trdpRedStat  OBJECT  I DENTIFIER: : =  {  trdpObj ects  6  }  
               
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 6 . 1  
  trdpRedId OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " Redundancy I d"  
   : : =  {  trdpRedStat  1  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 1 . 6 . 2  
  trdpRedState  OBJECT-TYPE  
   S YNTAX Unsigned32  
   MAX-ACCESS  read-only 
   S TATUS  current  
   DESCRIPTION 
    " State:  leader/follower"  
   : : =  {  trdpRedStat  2  }  
 
 
      
- -  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
--  conformance  s tatements  
--  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2  
  trdpConformance  OBJECT  I DENTIFIER: : =  {  trdp  2  }  
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  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 2  
  trdpGenGroup  OBJECT-GROUP  
      OBJECTS  {  trdpGenVers ,  
       trdpGenUpTime,  
       trdpGenStatTime,  
       trdpGenHostName,  
       trdpGenLeadName,  
       trdpGenOwnIp,  
       trdpGenLeadIp,  
       trdpGenProcPrio,  
       trdpGenProcCycle,  
       trdpGenNumJoin,  
       trdpGenNumRed}  
    S TATUS  current  
   DESCRIPTION 
    " General  s tatistics  and configuration  data"  
     : : =  {  trdpConformance  2  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 3  
  trdpMemGroup  OBJECT-GROUP  
      OBJECTS  {  trdpMemTotal,  
       trdpMemFree,  
       trdpMemMinFree,  
       trdpMemAllocBlocks ,  
       trdpMemAllocErr,  
       trdpMemFreeErr,  
       trdpMemFreeErr}  
    S TATUS  current  
   DESCRIPTION 
    " Memory s tatistics  and configuration  data"  
     : : =  {  trdpConformance  3  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 4  
  trdpPdGroup  OBJECT-GROUP  
      OBJECTS  {  trdpPdDefQos ,  
       trdpPdDefTtl,  
       trdpPdDefTo,  
       trdpPdNumSubs ,  
       trdpPdNumPub,  
       trdpPdNumRcv,  
       trdpPdNumCrcErr,  
       trdpPdNumProtErr,  
       trdpPdNumTopoErr,  
       trdpPdNumNoSubs ,  
       trdpPdNumNoPub,  
       trdpPdNumTo,  
       trdpPdNumSend}  
    S TATUS  current  
   DESCRIPTION 
    " PD  s tatistis  and configuration  data"  
     : : =  {  trdpConformance  4  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 5  
  trdpMduGroup  OBJECT-GROUP  
      OBJECTS  {  trdpMduDefQos ,  
       trdpMduDefTtl,  
       trdpMduDefReplyTo,  
       trdpMduDefConfTo,  
       trdpMduNumList,  
       trdpMduNumRcv,  
       trdpMduNumCrcErr,  
       trdpMduNumProtErr,  
       trdpMduNumTopoErr,  
       trdpMduNumReplyTo,  
       trdpMduNumNoList,  
       trdpMduNumConfTo,  
       trdpMduNumSend}  
    S TATUS  current  
   DESCRIPTION 
    " MD  s tatistis  and configuration  data"  
     : : =  {  trdpConformance  5  }  
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  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 6  
  trdpMdtGroup  OBJECT-GROUP  
      OBJECTS  {  trdpMdtDefQos ,  
       trdpMdtDefTtl,  
       trdpMdtDefReplyTo,  
       trdpMdtDefConfTo,  
       trdpMdtNumList,  
       trdpMdtNumRcv,  
       trdpMdtNumCrcErr,  
       trdpMdtNumProtErr,  
       trdpMdtNumTopoErr,  
       trdpMdtNumReplyTo,  
       trdpMdtNumNoList,  
       trdpMdtNumConfTo,  
       trdpMdtNumSend}  
    S TATUS  current  
   DESCRIPTION 
    " MD  s tatistis  and configuration  data"  
     : : =  {  trdpConformance  6  }  
 
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 7  
  trdpRedGroup  OBJECT-GROUP  
      OBJECTS  {  trdpRedId,  
       trdpRedState  }  
    S TATUS  current  
   DESCRIPTION 
    " General  s tatistis  and configuration  data"  
     : : =  {  trdpConformance  7  }  
 
  
  - -  1 . 0 . 61 37 5 . 2 . 1 . 2 . 8  
  trdpBasicCompliance  MODULE-COMPLIANCE  
    S TATUS  current  
   DESCRIPTION 
    " basic  implementation  requirements  for  TRDP  monitoring"  
   MODULE  - -  this  module  
   MANDATORY-GROUPS  { trdpGenGroup,   
         trdpMemGroup,  
         trdpPdGroup,  
         trdpMduGroup,  
         trdpMdtGroup,  
         trdpRedGroup  }  
     : : =  {  trdpConformance  8  }  
 
 
END  
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