
 

 

 

 

 

 

ETSI TS 103 792 V1.1.1 (2026-01) 

Rail Telecommunications (RT); 
Future Railway Mobile Communication System (FRMCS); 

Interworking with GSM-R 

 

  

 

TECHNICAL SPECIFICATION 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI TS 103 792 V1.0.0 (2025-07)

https://standards.iteh.ai/catalog/standards/etsi/f40d2630-b5bc-49a5-b33f-5264659e1f61/etsi-ts-103-792-v1-0-0-2025-07



 

ETSI 

ETSI TS 103 792 V1.1.1 (2026-01)2 

 

  

Reference 
DTS/RT-0088 

Keywords 
FRMCS, GSM-R, interworking, railways 

ETSI 

650 Route des Lucioles 
F-06921 Sophia Antipolis Cedex - FRANCE 

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - APE 7112B 

Association à but non lucratif enregistrée à la 
Sous-Préfecture de Grasse (06) N° w061004871 

 

Important notice 

The present document can be downloaded from the 
ETSI Search & Browse Standards application. 

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or 
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any 

existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI 
deliverable is the one made publicly available in PDF format on ETSI deliver repository. 

Users should be aware that the present document may be revised or have its status changed,  
this information is available in the Milestones listing. 

If you find errors in the present document, please send your comments to 
the relevant service listed under Committee Support Staff. 

If you find a security vulnerability in the present document, please report it through our  
Coordinated Vulnerability Disclosure (CVD) program. 

Notice of disclaimer & limitation of liability 

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of 
experience to understand and interpret its content in accordance with generally accepted engineering or  

other professional standard and applicable regulations.  
No recommendation as to products and services or vendors is made or should be implied. 

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law 
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness 

for any particular purpose or against infringement of intellectual property rights. 
In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages. 

 
Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not 

limited to, the warranties of merchantability, fitness for a particular purpose and non-infringement of intellectual property 
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages 

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use 
of or inability to use the software. 

Copyright Notification 

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm except as authorized by written permission of ETSI. 

The content of the PDF version shall not be modified without the written authorization of ETSI. 
The copyright and the foregoing restriction extend to reproduction in all media. 

 
© ETSI 2026. 

All rights reserved. 
 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI TS 103 792 V1.0.0 (2025-07)

https://standards.iteh.ai/catalog/standards/etsi/f40d2630-b5bc-49a5-b33f-5264659e1f61/etsi-ts-103-792-v1-0-0-2025-07

https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure


 

ETSI 

ETSI TS 103 792 V1.1.1 (2026-01)3 

Contents 

Intellectual Property Rights ................................................................................................................................ 6 

Foreword ............................................................................................................................................................. 6 

Modal verbs terminology .................................................................................................................................... 6 

Introduction ........................................................................................................................................................ 6 

1 Scope ........................................................................................................................................................ 8 

2 References ................................................................................................................................................ 8 

2.1 Normative references ......................................................................................................................................... 8 

2.2 Informative references ........................................................................................................................................ 9 

3 Definition of terms, symbols and abbreviations ..................................................................................... 10 

3.1 Terms ................................................................................................................................................................ 10 

3.2 Symbols ............................................................................................................................................................ 11 

3.3 Abbreviations ................................................................................................................................................... 11 

4 Services .................................................................................................................................................. 12 

4.1 General ............................................................................................................................................................. 12 

4.2 Group call ......................................................................................................................................................... 12 

4.3 Emergency group call ....................................................................................................................................... 13 

4.4 Point-to-point call ............................................................................................................................................. 13 

4.5 Text messaging service .................................................................................................................................... 13 

5 Functional model .................................................................................................................................... 13 

5.1 Functional model description ........................................................................................................................... 13 

5.2 Reference points ............................................................................................................................................... 14 

5.2.0 General ........................................................................................................................................................ 14 

5.2.1 Reference point IWF-1 (between the IWF and the MCPTT server) ........................................................... 15 

5.2.2 Reference point IWF-2 (between the IWF and the MCData server) .......................................................... 15 

5.2.3 Reference point IWF-3 (between the IWF and the group management server) .......................................... 15 

5.2.4 Reference point IWF-g1 (between the IWF and the MSC server/MGCF) ................................................. 15 

5.2.5 Reference point IWF-g2 (between the IWF and MGW)............................................................................. 15 

5.2.6 Reference point IWF-g5 (between the IWF and IP-SM-GW) .................................................................... 16 

6 Identities and addressing ........................................................................................................................ 16 

6.0 General ............................................................................................................................................................. 16 

6.1 Identity definitions ........................................................................................................................................... 16 

6.2 Representation in interworking systems ........................................................................................................... 17 

6.3 Identity mapping and addressing ...................................................................................................................... 18 

6.3.0 General ........................................................................................................................................................ 18 

6.3.1 Management policies for identity mapping and routing ............................................................................. 18 

6.3.1.1 General .................................................................................................................................................. 18 

6.3.1.2 Examples for the changing of the domain in SIP URIs ......................................................................... 19 

6.3.2 SIP routing services .................................................................................................................................... 20 

6.3.2.1 GSM-R to FRMCS out-of-dialog SIP requests ..................................................................................... 20 

6.3.2.2 FRMCS to GSM-R out-of-dialog SIP requests ..................................................................................... 20 

6.3.3 Identity mapping services ........................................................................................................................... 21 

6.3.3.0 General .................................................................................................................................................. 21 

6.3.3.1 Generic procedures for identity mapping .............................................................................................. 21 

6.3.3.1.0 General ............................................................................................................................................ 21 

6.3.3.1.1 Generic identity mapping for GSM-R to FRMCS SIP messages .................................................... 21 

6.3.3.1.2 Generic identity mapping for FRMCS to GSM-R SIP messages .................................................... 22 

6.3.3.2 Mapping of basic address parameters for MCPTT private calls ........................................................... 22 

6.3.3.2.0 General ............................................................................................................................................ 22 

6.3.3.2.1 Basic address parameters for GSM-R to FRMCS private calls ....................................................... 23 

6.3.3.2.2 Basic address parameters for FRMCS to GSM-R private calls ....................................................... 23 

6.3.3.3 Identity mapping for MCData SDS ....................................................................................................... 24 

6.3.3.3.0 General ............................................................................................................................................ 24 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI TS 103 792 V1.0.0 (2025-07)

https://standards.iteh.ai/catalog/standards/etsi/f40d2630-b5bc-49a5-b33f-5264659e1f61/etsi-ts-103-792-v1-0-0-2025-07



 

ETSI 

ETSI TS 103 792 V1.1.1 (2026-01)4 

6.3.3.3.1 Address parameters for GSM-R to FRMCS text messages ............................................................. 24 

6.3.3.3.2 Address parameters for FRMCS to GSM-R text messages ............................................................. 25 

6.3.3.4 Identity mapping for supplementary services........................................................................................ 25 

6.3.3.4.0 General ............................................................................................................................................ 25 

6.3.3.4.1 Presentation of Functional Number - User To User Information .................................................... 26 

6.3.3.4.2 Call Diversion - Call History Address List ...................................................................................... 26 

6.3.3.4.3 Explicit Call Transfer - Connected Address .................................................................................... 27 

6.3.3.5 Mapping of Identities, Criteria and Domains for MCPTT group calls .................................................. 27 

6.3.3.5.0 General ............................................................................................................................................ 27 

6.3.3.5.1 Mapping of basic address parameters for MCPTT group calls ....................................................... 28 

6.3.3.5.2 Mapping of FRMCS criteria and EIRENE CT5 FN ........................................................................ 28 

7 Group calls ............................................................................................................................................. 29 

7.1 Interworking procedures ................................................................................................................................... 29 

7.1.0 General ........................................................................................................................................................ 29 

7.1.1 Information flows ....................................................................................................................................... 30 

7.1.1.1 Stage 2 information flows ..................................................................................................................... 30 

7.1.1.1.1 General ............................................................................................................................................ 30 

7.1.1.1.2 IWF GSM-R IWF ad-hoc group call request................................................................................... 31 

7.1.1.1.3 IWF GSM-R IWF ad-hoc group call response ................................................................................ 31 

7.1.1.2 Stage 3 Information flows ..................................................................................................................... 31 

7.2 Group call principles ........................................................................................................................................ 32 

7.2.1 Group call initiated by a GSM-R user ........................................................................................................ 32 

7.2.1.1 Group call initiated by a GSM-R user interacting with MCPTT group call .......................................... 32 

7.2.1.1.1 Stage 2 procedure ............................................................................................................................ 32 

7.2.1.1.2 Stage 3 procedure ............................................................................................................................ 33 

7.2.2 Group call initiated by an MCPTT user ...................................................................................................... 35 

7.2.2.1 Group call setup initiated by MCPTT user interacting with the GSM-R system .................................. 35 

7.2.2.1.1 Stage 2 procedure ............................................................................................................................ 35 

7.2.2.1.2 Stage 3 procedure ............................................................................................................................ 37 

7.2.3 Late entry .................................................................................................................................................... 39 

7.2.3.1 Late entry of an MCPTT user ............................................................................................................... 39 

7.2.3.1.1 Stage 2 procedure ............................................................................................................................ 39 

7.2.3.1.2 Stage 3 procedure ............................................................................................................................ 41 

7.2.3.2 Late entry of a GSM-R user .................................................................................................................. 41 

7.2.3.2.1 Stage 2 procedure ............................................................................................................................ 41 

7.2.3.2.2 Stage 3 procedure ............................................................................................................................ 42 

7.2.4 Group call release ....................................................................................................................................... 42 

7.2.4.1 General .................................................................................................................................................. 42 

7.2.4.2 Group call release initiated from the GSM-R side ................................................................................ 42 

7.2.4.2.1 Procedure ......................................................................................................................................... 42 

7.2.4.3 Group call release initiated from the MCPTT side ............................................................................... 43 

7.2.4.3.1 Procedure ......................................................................................................................................... 43 

7.2.5 Talker control .............................................................................................................................................. 44 

7.2.5.1 General .................................................................................................................................................. 44 

7.2.5.2 Talker control operation initiated from the GSM-R side ...................................................................... 44 

7.2.5.2.1 Procedure ......................................................................................................................................... 44 

7.2.5.3 Talker control operation initiated from the MCPTT side ...................................................................... 45 

7.2.5.3.1 Procedure ......................................................................................................................................... 45 

7.2.6 Handling of mute and unmute in GSM-R ................................................................................................... 47 

7.2.6.1 General .................................................................................................................................................. 47 

7.2.6.2 Procedure .............................................................................................................................................. 47 

7.2.7 Media encryption ........................................................................................................................................ 49 

7.2.8 Codec negotiation ....................................................................................................................................... 49 

7.2.8.1 Codec negotiation for calls initiated by MCPTT user ........................................................................... 49 

7.2.8.2 Codec negotiation for calls initiated by GSM-R user ........................................................................... 49 

7.2.9 Codec transcoding ...................................................................................................................................... 50 

8 Point-to-point call ................................................................................................................................... 50 

8.1 General ............................................................................................................................................................. 50 

8.2 Point-to-point call from GSM-R user to user on MCPTT system .................................................................... 51 

8.2.1 Point-to-point call ....................................................................................................................................... 51 

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI TS 103 792 V1.0.0 (2025-07)

https://standards.iteh.ai/catalog/standards/etsi/f40d2630-b5bc-49a5-b33f-5264659e1f61/etsi-ts-103-792-v1-0-0-2025-07



 

ETSI 

ETSI TS 103 792 V1.1.1 (2026-01)5 

8.2.1.1 Stage 2 procedure .................................................................................................................................. 51 

8.2.1.2 Stage 3 procedure .................................................................................................................................. 51 

8.2.2 Point-to-point call rejected by MCPTT system .......................................................................................... 53 

8.2.2.1 Stage 2 procedure .................................................................................................................................. 53 

8.2.2.2 Stage 3 procedure .................................................................................................................................. 53 

8.3 Point-to-point call initiated by an MCPTT user ............................................................................................... 54 

8.3.1 Point-to-point call ....................................................................................................................................... 54 

8.3.1.1 Stage 2 procedure .................................................................................................................................. 54 

8.3.1.2 Stage 3 procedure .................................................................................................................................. 54 

8.3.2 Point-to-point call rejected by GSM-R system ........................................................................................... 55 

8.3.2.1 Stage 2 procedure .................................................................................................................................. 55 

8.3.2.2 Stage 3 procedure .................................................................................................................................. 55 

8.4 Point-to-point call release ................................................................................................................................. 56 

8.4.1 Individual call release by GSM-R user ....................................................................................................... 56 

8.4.1.1 Stage 2 procedure .................................................................................................................................. 56 

8.4.1.2 Stage 3 procedure .................................................................................................................................. 56 

8.4.2 Individual call release by FRMCS user ...................................................................................................... 57 

8.4.2.1 Stage 2 procedure .................................................................................................................................. 57 

8.4.2.2 Stage 3 procedure .................................................................................................................................. 57 

9 Text messaging service .......................................................................................................................... 58 

9.1 General ............................................................................................................................................................. 58 

9.2 One-to-one text messaging procedures ............................................................................................................. 58 

9.2.1 One-to-one SDS to Instant Messaging interworking principles .................................................................. 58 

9.3 One-to-One text messaging protocols IWF to/from the MCData server .......................................................... 61 

Annex A (informative): Voice transcoding to and from AMR-WB when AMR-WB is not 
supported by a GSM-R system ..................................................................... 63 

A.1 Introduction ............................................................................................................................................ 63 

A.2 Transcoding in a GSM-R system ........................................................................................................... 63 

A.3 Implementation of transcoding in the FRMCS Domain ......................................................................... 63 

History .............................................................................................................................................................. 64 

 

  

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ETSI TS 103 792 V1.0.0 (2025-07)

https://standards.iteh.ai/catalog/standards/etsi/f40d2630-b5bc-49a5-b33f-5264659e1f61/etsi-ts-103-792-v1-0-0-2025-07



 

ETSI 

ETSI TS 103 792 V1.1.1 (2026-01)6 

Intellectual Property Rights 

Essential patents  

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations 
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be 
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to 
ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the 
ETSI IPR online database. 

Pursuant to the ETSI Directives including the ETSI IPR Policy, no investigation regarding the essentiality of IPRs, 
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not 
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, 
essential to the present document. 

Trademarks 

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. 
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no 
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does 
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks. 

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its 
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the 
3GPP Organizational Partners. oneM2M™ logo is a trademark of ETSI registered for the benefit of its Members and of 
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association. 

Foreword 
This Technical Specification (TS) has been produced by ETSI Technical Committee Railway Telecommunications 
(RT). 

Modal verbs terminology 
In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and 
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of 
provisions). 

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation. 

Introduction 
GSM-R has been a great success not only in Europe, where more than 100 000 km of railway tracks are daily operated 
through GSM-R, but also worldwide, and this number will double within the next years due to the on-going installations 
of this technology all over the world. 

As the needs of the railways are constantly evolving, in particular in the context of the digitalisation of rail operation 
that is pursued in many countries and considering the upcoming obsolescence of GSM-R technology, UIC launched in 
2012 the first studies for a successor to GSM-R, pertinently named Future Railway Mobile Communication System 
(FRMCS). The UIC project then concretely delivered the FRMCS Functional Requirements Specifications (FRS) [1] 
and FRMCS System Requirement Specifications (SRS) [2] focusing mainly on rail communication needs - as a basis 
for the development of the GSM-R successor. 
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The present document has been written to satisfy the identified need for interworking between GSM-R and the FRMCS 
Mission Critical applications specified by 3GPP, to enable communications between users and groups operating on the 
two system technologies. It provides solutions to the considerations documented in ETSI TR 103 768 [i.1], which 
studied the issues for interworking between the two technologies. 
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