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Enhancement/innovations introduced in ERTMS Specifications linked to ‘Digital and Green rail’

European Specifications in CCS TSI 2022 Link with strategic objectives

Automated Train Operation Grade 1 and 2 ATO provides significant capacity benefits and reduced energy consumption (green rail).
(ETCS over ATO)
ETCS/ATO Readiness for FRMCS GSM-R (2G) will become obsolete between 2035-2040 and shall be replaced by FRMCS

(5G). Further digitalisation of rail as 5G opens many possibilities.

Digital ETCS reducing trackside assets Hybrid Train Detection: Train integrity allows capacity increase and/or reduced trackside
train detection systems.
ETCS over DAC readiness: Supervised shunting allows safety increase and when using
digital automatic coupling will allow to get rid of shunting signals

Additional enhancements to further optimise The ERTMS specifications are further optimised
capacity, safety & security, cost reductions - capacity: braking curve optimisation
- safety & security: cyber-security
- cost: reduction of number of balises to be installed in specific configurations

- Regulatory objective: European specifications included in the CCS TSI avoids different national
systems being deployed for these functionalities (interoperability and single market).
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e Chapter 2: Subsystem definition and scope

* Railway Mobile Radio concept is introduced:
“RMR comprises two radio class A systems: GSM-R and FRMCS (Future Railway Mobile Communication System) that

may be implemented both at the same time or each of them independently”
e Chapter 4: Characterisation of the Subsystems
e “RMR” used as a generic terms for radio class A systems
e “GSM-R” and “FRMCS” used in the subsequent sections for interface description

* Chapter 5: Interoperability Constituents

e Table 5.1 List of Interoperability Constituents for FRMCS updated to include
* FRMCS On-board Voice Application
* On-board FRMCS
e FRMCS profile (equivalent to GSM-R SIM card)
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e Chapter 7: Implementing the TSI Control-Command and Signalling
e Section 7.3 RMR specific implementation rules

“7.3.1.2 GSM-R may only be taken out of operation when the following conditions are fulfilled:

e Condition 1: minimum 7 years after publication in the CCS TSI or in an ERA Technical Opinion of the
FRMCS on-board specifications in Appendix A; AND

e Condition 2: minimum notification period of 5 years where GSM-R services shall be stopped. This
notification shall be done within the RINF and these changes in RINF shall be listed in the Network
Statement as part of article 27 of the Access Directive 2012/34/EU; AND

e Condition 3: FRMCS is in service”

e Start of the “7 years counter” directly related to the publication of the full set of on-board specifications

“The timeframe of 7 years starts when the FRMCS on-board Interoperability Constituent’s’ specifications, as listed
in Table 5.1 and Appendix A, are completed and published in an Agency Opinion or in an amendment of this CCS
TSI which will allow the tendering of the complete FRMCS on-board equipment”

* Note on Radio Class A systems
* GSM-R continues to be a Class A system, without end-date
* Introduction of FRMCS is not yet mandatory for new/upgraded lines or new/upgraded vehicles
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e Introduction of FRMCS related specifications (see next slide):
e FRMCS and TOBA FRS
e FRMCS SRS (incl. TOBA) / FIS / FFFIS
e other FRMCS related specifications (e.g. Subset-037-1/2/3, Subset-148)
e other non FRMCS related specifications (e.g. Subset-146, Subset-147)

* Notes on the applicability for CCS TSI 2022 are added

e For FFFIS and FIS
“These specifications, as regards to ETCS and ATO on board equipment, shall be fully implemented”

e For FRMCS FRS, FRMCS SRS and TOBA FRS

“These specifications, in their current version, as regards to FRMCS on-board equipment, are not considered
complete for the purpose of tendering the on-board equipment”
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Document _|Description | Approved

FRMCS FRS Functional requirements for FRMCS System )
FRMCS SRS System requirements for FRMCS System (including on-board FRMCS) @
FRMCS FFFIS  Technical requirements on Obapp interface (between FRMCS and ETCS+ATO) @
FRMCS FIS End to End requirements for FRMCS System (voice and ETCS+ATO) &)
TOBA FRS Functional requirements for on-board FRMCS &)
SS-037-1 EuroRadio interface description for GSM-R (including coordination function) )
SS-037-2 EuroRadio interface description (Safety Module) &)
SS-037-3 EuroRadio interface description for FRMCS &)
SS-146 End to End security layer for ETCS/ATO &
SS-147 CCS consist network communication layers interface description &)

@

SS-148 Communication systems description for ATO (GSM-R, FRMCS, other)
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GSM-R in operation

FRMCS v1

specifications

Prototyping activities in 5GRail >

Development and deployment of ETCS/ATO on-board that are “FRMCS ready” >

FRMCS v3
specifications

FRMCS v2 Validation of Mandatory specs
specifications (e.g. MORANE-2 and/or national pilots)
Development of FRMCS products >
National pilots for preparation of rollout >

FRMCS trackside tendering and roIIout>

FRMCS on-board tendering and rollout
e.g. notification of GSM-R decommissioning

CCS TSI 2022 —RMR BO ERA Technical Opinion Subsequent CCS TSI — RMR B1
FRMCS V1 FRMCS V2 FRMCS V3
Legal anchor Enabler for pilots Start of 7 years notification period
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* Development of FRMCS v2 specifications
* UIC to prepare a detailed plan - Input needed for ERA Change Control Management
* Feasibility study on the use of public (terrestrial) networks, as required by EIM and CER
- Very relevant for an interoperable design of the on-board (antenna, spectrum)
e Development of Technical Standards
e 5G/3GPP existing building blocks to be re-used
- ETSI planning to be aligned on FRMCS specifications
e Test and validation of FRMCS specifications

e Activities on-going or planned in several projects (e.g. 5GRail, Digitale Schiene Deutschland,
Europe’s Rail) - Pending analysis of what needs to be tested and validated

e Funding of an EU trial considered as a trigger for FRMCS market
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FRMCS Introduction
Status and Plans
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FRMCS — the GSM-R successor

European GSM-R networks are
interconnected via two hubs (and not
via point-to point connections)

Railways currently use the GSM-R system for operational com munication,
as a key component of the European Railway Traffic Managemen  t System
ERTMS. Designed 20+ years ago by UIC and completely border-c  rossing
interoperable, GSM-R is deployed on more than 130,000 kilom  eters of track
in Europe and 210,000 kilometers worldwide.

GSM-R is supporting the train driver to signaller voice comm unications
including the Railways Emergency Call (considered to be the best method
to avoid a train accident when all the other system has failed ) and ETCS
(European Train Control System).

The Future Radio Mobile Communication System (FRMCS) is the Railways
response for two elements of strategic importance for the fu ture of the
railways:

GSM-R is a 2G system, where manufacturers have announced tha t GSM-R

equipment is due to reach the end of its life (around 2030) and will be
supported until around 2035. The lack of a suitable, harmoni zed and timely
replacement will heavily impact the train system in Europe.

Secondly, FRMCS is a significant opportunity, which is to en  able and
support the Railways Digitalization - the need to transmit, receive and use
increasing volumes of data, which is at the very heart of sust ainable

transport.

FRMCS'

GSM-R:

2G

NATION-WIDE
CONNECTIVITY

BX INTEROPERABLE
IMPROVE SAFETY

ENABLE:

RAILWAY EMERGENCY CALL
ETCS

FRMCS

5G MCX

AS GOOD AS GSM-R
ALLOWS ATO, TCMS, 10T

IMPROVE PUNCTUALITY
IMPROVES SAFETY

ENABLE DIGITALIZATION




What is FRMCS
FRMCS Challenges




FRMCS is based on 3GPP 5G MCX - 1/3

The FRMCS 1t Edition, planned to be
available for implementors second half
of 2025, is a 3GPP 5G R17 & R18, MCX
system.

UIC is working to ensure that the
necessary 3GPP 5G and MCX (Mission
Critical) services that are needed to
meet the operational expectation (see
embedded list) are included in the R17,
18 and some elements in R19.

The FRMCS system will continue to
evolve with more services in R18, 19
and beyond.

FRMCS'

Future Railway Mebile Communication Systerr

Ongoing Release timelines (march 2022)
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URS /Application Use Type Eelcopsidered URS | pplicati Use Type e ?;:st:’: red
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a - migration
migration phase|
phase

5.1 (On-train outgoing voice communication from the L Billing information .

train driver towards the controller(s) of the train Critical |Comms| A 10.1 Business ( Support M
5.2 IOn-train incoming voice communication from the " 5.24  |On-train outgoing voice communication from "

icontroller towards a train driver Critical |Comms| y train staff towards a ground user Critical | Comms M

Multi-Train voice communication for drivers - 5.25  |On-train incoming voice communication froma |
53 including ground user(s) Critical |Comms| y lground user towards train staff Critical | Comms Y
5.4 Banking voice communication Critical ~ [Comms| y 5.27 |[Critical real time video Critical | Comms Y
55 rracksid R Voi L Critical | 5.27 |[Critical real time video in case of ATO Critical | ¢ v

. rackside oice ritical  [Comms| y (GoA3/GoAd operation ritical | Comms

5.7 Public emergency call Critical  [Comms| Y 8.1 |Assured voice communication Critical | Support Y
5.8 IGround to ground voice communication Critical  |Comms| Y 8.2 |Multi user talker control Critical | Support Y
5.9 IAutomatic Train Protection communication Critical |Comms| Y 8.3  |Role management and presence Critical | Support Y
5.10 ic Train Operati icati Critical  [Comms| Y 8.4  |Location services Critical | Support Y
5.11 Data ication for i Critical |Comms| Y 8.5 |Authorisation of communication Critical | Support Y
5.12 Tracksldt? M?lntenance Warning System Critical  |comms v 8.7  |Authorisation of application Critical | Support v

communication
5.13 Remote control of Engines Critical |Comms| Y 8.8 |QosS class negotiation Critical | Support Y
5.14  |Monitoring and control of critical infrastructure Critical  |comms v 8.9 |Safety ap.pllclatlon key management Critical | Support v

communication

5.15  |Railway Emergency Communication Critical ~ [Comms| Y 8.10 |Assured data communication Critical | Support Y
5.16  |On-train safety device to ground communication Critical  |[Comms| M 8.11 [Inviting-a-user messaging Critical | Comms Y
5.19 \Voice recording and access Critical [Comms| Y 8.12 |Arbitration Critical | Comms Y
5.20 Data recording and Access Critical [Comms| Y




FRMCS is based on 3GPP 5G MCX - 2/3 PN

FRMCS will be based on 3GPP 5G technology.

Below some 5G principles that we will follow to define, build and 5&‘
implement FRMCS:

-5G SA (Stand Alone) Architecture
-5G New frequency bands (FRMCS 900 and 1900 MHz)
-Performance enhancements for 5G in High-Speed Mobility s -

Enhanced Mobile Broadband | Capacity Enhancement

scenario
-Critical communications (5QI QoS flows mechanism)
-Mission Critical (MC) Services

The FRMCS Use Cases and Requirements are part of 3GPP 5G
service requirements:

https://portal.3gpp.org/desktopmodules/Specifications/Specificat

FRMCS'

Future Railway Mobile Communicati

3GPP TR 22989 V19.1.0 (2022-09)

Low Latency
J Uttra-high reliability & Low Latency

U-RIMT 2020 eauirements!

3rd Generation Partnership Project;
Services and System Aspects;
Study on Future Railway Mobile Communication System;

Technical Specification Group

chiical Report

Stage 1
(Release 19)

ionDetails.aspx?specificationld=3109

X®




FRMCS is based on 3GPP 5G MCX - 3/3 PN

3GPP is working on standardizing Mission Critical Services (MC), based on
requirements from different sectors of the global critical communications industry.

MC Services were introduced since 3GPP Rel-13 by Public Safety (before 2016)

The MC Services enablers will allow specific:
- Functionalities e.g. voice, Railway Applications
- Architectures (e.g. Gateway UE),

- Quality of Service,

to be introduced for enabling a fit-for-purpose FRMCS.

SGPP MC Services functionalities as part of FRMCS:
MC over 5G System
= MC CoRe: emergency communications, group communications...
= MC Push-To-Talk or MCPTT (voice floor control)
=  MC Data (data), mainly MCData IP connectivity
MC Video (video)
Functional alias (role management)
Multi-user talker control (multi-user Push-To-Talk)
Supplementary services for MC (call forward & call transfer for MC)
Security for MC
MC Interconnection and migration

MC/IMS
as FRMCS Service Layer

5G System
as FRMCS Transport Layer

FRMCS System

A number of functionalities have been specified, other are under specification within
3GPP R18 and 19; this work will continue.
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FRMCS Introduction:

1. Frequencies

2. Migration Principles

3. Specification Map

4. First Prototypes

5.V1

6. 5GRail

7. Global Introduction Plan




FRMCS Frequencies

ECC and EC Implementing Decision

In Europe, ECC have allocated supplementary dedicat  ed frequencies to FRMCS:

O The ECC Decision (20) 02
“Harmonised use of the paired frequency bands 874.4 - 880.0 MHz and 919.4-925.0 MHz and of
the unpaired frequency band 1900-1910 MHz for Railwa y Mobile Radio (RMR)” ey

fraquancy band 1900-1910 MHz for Rebay Mobde Raio.

nnnnn

have been approved in November 2020 SR

U 1.6 MHz have been added to Railways existing 5 MHz al located in 900 MHz for GSM-R.
U Additional 10 Mhz (TDD) have been allocated to Railw  ays in 1900 MHz (1900 — 1910 MHz)

Q The ECC decision was followed by the EC Implementin g Decision (EU) 2021/1730 s W it
“on the harmonised use of the paired frequency band s 874,4-880,0 MHz and 919,4-925,0 MHz S
and of the unpaired frequency band 1 900-1 910 MHz f  or Railway Mobile Radio”

Once the ECC Decision was published, we have submit  ted these requirements to 3GPP.
Currently, bands n100 and 101 have a;ready been crea ted for the two FRMCS frequency
bands, and the specifications is ongoing.




ETCS migration towards FRMCS

Exist

Existing, upgraded to be
.FRMCS-ready”
Introduced only for
migration

Target

ETCS application

|
Safety Layer

o
®
ﬂé Coordination Function
& [corommn] oo Foncton
'
: 0B
' FRMCS
! Fuml:hon
X [esmR | | GSMR | | | FRMCS
Q| csb | ! GPRS | || Radio
OBAH'+ OB:.HT? OBK«IF+
RF Combining / Switching

Antenna(s)

FRMCS'

23

Based on UIC TOBA 7515 v1.0.0. document, ERA
and Stakeholders have agreed the best option
for ETCS migration to FRMCS (see embedded).

TSI 2022 already incorporates a restructure of
the ETCS telecom interface based on a 'ETCS
readiness’’ concept, which allow:

- functioning of ETCS over FRMCS, in a reliable
and future proof way

- future changes of the telecom system (e.g.
6G) will not affect the ETCS core application
and safety layer.



UIC FRMCS Global map for Specifications &
Standardization

UIC : User &
Functional
Requirements

FRMCS URS 5.0+
FU-7100

USE CASES 2.0+
MG-7900

FRMCS FRS 1.0
FU-7120 v0.5.0

TOBA FRS
TOBA-7510v1.0.16

FRMCS HMI
Presentation

TSl subset

FRMCS Professional
Competency

Guidelines;; o

uic/

3GPP : Global ETSI : European Standardisation UIC : System ICT-053 : uIC: CEPT / ECC:
Standardisation EU FRMCS Mandate M-570 Requirements Tests Cases |  Applications Frequencies
(UIC representing i Rules
railways)
FRMCS Studies TR 103 459 TR 103 554, FRMCS Principle Architecture ] FRMCS Apps CEPT Report 74
consolidated in TR Study on FRMCS Simulation 900, 1900 MG-7904 v1.0.0 1,.,n)
22.889, 22.989 System Architecture (Study) H (Additional
,EE applications) CEPT Report 76
Mobile TS 103 764 FRMCS SRS 8 TSI Subset
Communication FRMCS System Architecture AT-7800 v0.5.0 2 :
System for Railways é"—‘- ECC Decision
N°'"T‘;‘;;ez:;"°1 TS 103 765-1 FRMCS Transport Stratum {20502
- TS 103 765-2 FRMCS Service Stratum %
TS 103 765-3 FRMCS On-Board TOBA SRS i EC Decision
TS 103 765-4 FRMCS Track-Side TOBA 7530 v0.0.8 2021/1730
3GPP RAN Studies TS 103 765-5 FRMCS UE Capabilities %
covering 900 and 2
1900 Miix CEPT 1900 TDD
TS 103 792 - Interworking with legacy syst Report
3GPP normative set (LR St
of TSs for FIS 7970 v0.2.0
Rel-16, 17, 18 TS 103 793 — FRMCS Radio Characteristics
and beyond
"
FRMCS FFFIS &
FFFIS 7950 v0.3.0 o
o
g
)
Network Interconnection
Referenced in SRS or FIS / FFFIS | | Relevance in Regulation | | Definition On-Going | | Planned FRMCs“

24
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FRMCS V1 Specifications: high-level scope FRMCS'

The high-level scope of FRMCS V1 Specifications is:

O Restricted to the following applications:
O ERTMS data applications (ETCS, ATO, KMS) Mission

O This however could cover also some of the future train performance Loose Critical

Coupling Data applications (e.g. TCMS)

. : ) P Services
O Train Radio voice applications

RMR

O Restricted to MCX Loose Coupling (ERTMS data applications) and Tight Coupling (Voice and Spectrum

REC) application regimes

O Based on 5G System (limited to RMR spectrum + 5G NR RAT) and MCX (limited to MCData
IPCon and MCPTT)

O Restricted to On-board FRMCS (no handhelds, no ground-to-ground communications)

U Based on ETSI specific TS “Interworking with GSM-R”
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Roadmap to FRMCS V1 Stable Drafts

October 20
2019 Q2 2020 - Q3 2022
Vi
Specifications
S2R Consortium Review Included in
CCS TSI

UIC stable drafts endorsed by ““S2R ERTMS ERA Extended Core Team (ERA, UNISIG, CER, UNITEL, UIC).

MoU Consortium” V1 UIC FRMCS Specifications final draft approved within

(UNISIG, EUG, UNITEL, UIC) EECT. Last steps are final editorial and the TSI

categorization. V1.0.0 of the five remaining specifications
are expected by end November 2022.

e EEE

Specification UIC Code Specification | Current Version Date Specification Current Version Date

Studies, including FRMCS FRS FU-7129 v0.4.0 13 Oct 21 FRMCS FRS v0.8.0 30 September

for frequencies TOBA FRS TOBA 7510 v1.0.16 | 01 July TOBA FRS v1.0.21 30 September

FRMCS Migration | TOBA 7515 FRMCS SRS AT-7800 v0.4.2 21 Jan 22 FRMCS SRS v0.6.0 07 October RISC vote
existing ETCS TOBA SRS TOBA 7530 v0.0.9 | 21Jan 22 TOBA SRS* v0.0.11 07 October

FRICs Pinciple | MG 7504 FIS FIS 7970 v0.2.0 21 Jan 22 FIS v0.7.0 07 October

oy e 7908 FFFIS FFFIS 7550 v0.4.0 | 24 Jan 22 FFFIS v0.9.0 18 October

Planning *TOBA SRS is be merged with FRMCS SRS

UIC FRMCS Specs
Drafts for review




Railway applications

FRMCS FRS

Applications and System Functional Needs

FRMCS SRS

Include On-Board FRMCS

E-2-E FIS

FRS translated into MCX; Use Cases Call Flow

FRMCS System and Interface specifications

System Principles, mechanisms, frequencies

FRMCS V1 Hierarchy & Dependencies (CCS, ETSI, 3GPP)

FRMCS URS

FRMCS USE CASES

TOBA FRS
On-Board Functional
Requirements

© Railway Mobile Communieat

FRMCS'
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Standard bodies
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UNISIG specifications
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5GRail
Delivering the first FRMCS prototypes
Scope and Achievements




5GRAIL scope is to:

= Elaborate FRMCS prototypes based on the FRMCS
V1 specifications, including the new on-board
equipment (TOBA) additionally prototypes of the critical
applications Voice, ETCS, ATO and performance
applications TCMS, CCTV/Video;

= Define the relevant functional end-to-end tests
required to verify the compliance of the prototypes with
the FRMCS V1 specifications;

= Execute these tests in lab environment firstly, and
then in railway environment with train runs. Consider
emulated cross-border conditions.

= Prepare a performance measurements
methodology, based on field activities, to apply on
further 5G FRMCS operational deployment; define and
emulate coexistence scenarios between railway and
roads;

= Analyze the outcomes of these tests to loop back on
FRMCS V1 specification, to amend or modify those
and then obtain a finalized version of FRMCS V2
specification for sector regulation.

% x Grant agreement
No 951725

1.Defintion of System and Functional Tests

2. Test results consolidation
3. Specification review

uIC
Applications Integration
Voice: SIEMENS
Development of TOBA protypes ET‘;S_;SI:IOT’ @Y%
KONTRON, Alstom  Alstom
TCMS: CAF
PIS: Thales
CCTV/Video: Teleste
Telecom Onboard Architecture
- F 1
£Tcs': ETCS application is provided by
different suppliers in the two labs

Lab Tests to validate
TOBA+Voice+TCMS+ ETCS+ cCTV/

Lab Tests to validate TOBA+ ETCS "+

ATO +PIS in labin France

v 4

Germany and France

Field Implementation and evaluation in

Video in lab in Hungary

29
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Achievements:

+« Elaboration of Test plan with 127 test cases (curre  ntly)

+ TOBA prototypes available

+ Applications prototypes are OBapp/TSapp compatible

+ The two labs in Germany and France have successfull
equipment and applications. Testing have started

¢+ Cybersecurity will consider the ATO and ETCS applic
enhancement e.g. rupture of protocol

+» A n39 experimental modem type working in the RMR 19 00 MHz radio conditions (31 dB
1) is being made available via one of the top chips  ets supplier. This adds to existing n8
(900 MHz) and n78 (3800 MHz) 5G modems, that equipst he TOBA.

+ Testbed preparation is in progress.

y integrated partners’

ations. We are considering some

we reached the activities that
ing the Laboratories and starting
ed difficulties, with repercussions in
sical presence in the labs. To mitigate
which is being processed.

These activities were done in remote meetings. When
needed human presence, especially related to equipp
the integration tests, we encountered Pandemia relat
equipment availability and delivery, as well as phy

this delay we have requested a 36 months extension,

Next steps:

+ Delivery of additional TOBA features: localization,
multiconnectivity (using different radio bearers)

+ Finalise few remaining application

« Execute the test plan

+ Field testbeds readiness

+«+ Analyse outcomes from lab and field testing to provi
specifications

QoS management,

de feedback to the FRMCS V1

Grant agreement
No 951725

oLmall

URS Ref. Applications
5 Critical Communication Applications
On-train outgoing voice communication from the train driver towards the

Sl controller(s) of the train

5.2 On-train incoming voice communication from the controller towards a train driver

53 Multi-Train voice communication for drivers including ground user(s)
5.9 Automatic Train Protection communication (ETCS)

5.10  Automatic Train Operation communication (GoA2 ATO)

5.13 Remote Control of Engines

5.14  Monitoring and control of critical infrastructure

. 5.15 Railway Emergency Communication
5GRail Use Cases 5.27  Critical real time video
(F|gure 1) are a 5.28  Critical Advisory Messaging services- safety related
subset of FRMCS 6.9 On-Train Telemetry communications (TCMS)
A 6.11  On-train remote equipment control (TCMS )
Use Cases (Flgure 2) 6.20  Transfer of data (TCMS)
6.22  Transfer of CCTV archives
URS A} URS A}
Ref. /Application Use Type Ref. /Application Use Type
5.1 (On-train outgoing voice communication from the o Billing information .
Critical |C B S rt
itrain driver towards the controller(s) of the train ritica omms 10.1 S—
(On-train incoming voice communication from the e 5.24 |On-train outgoing voice communication from .
ot Critical  [Comms| . Critical | Comms
train staff towards a ground user
Critical |comm| 5.25 [On-train incoming voice communication from | - ical | comms
a ground user towards train staff
X Critical _|Comms| 5.27 |Critical real time video Critical | Comms
q S q P . 5.27 |[Critical real time video in case of ATO e
5.5 [Trackside Voice Critical |Comms| GoA3/GoAd op N Critical [ Comms
5.7 Public emergency call Critical _|Comms| 8.1 |Assured voice icatit Critical | Support
5.8 iGround to ground voice icati Critical |Comms| 8.2 |Multi user talker control Critical | Support
58 /Automatic Train Protection communication Critical _|Comms| 8.3 |Role management and presence Critical | Support
5.10 |Automatic Train O i icati Critical |Comms| 8.4 |Location services Critical | Support
5.11 [Data communication for P ion Management Critical _|Comms| 8.5 |Authorisation of communication Critical | Support
5.12 Tracknde’ Ma'mtenance Warning System Critical |comms 8.7 |Authorisation of application Critical | Support
5.13 |Remote control of Engines Critical _|Comms| 8.8 QoS class negotiation Critical | Support
5.14  [Monitoring and control of critical infrastructure Critical |comms 8.9 |Safety ap-pllc-atlon key management critical | Support
communication
5.15 Railway Emergency C¢ icati Critical _[Comms| 8.10 |Assured data communication Critical | Support
5.16 _ |On-train safety device to ground communication Critical _|Comms| 8.11 |Inviting-a-user messagin Critical | Comms
5.19  [Voice recording and access Critical _|Comms| 8.12 |Arbitration Critical | Comms
5.20 [Data recording and Access Critical _|Comms| |



FRMCS Introduction Plan

2Q’2019

FRMCS V1 Specs

STARTING POINT

e URS4.0
¢ Use Cases for 3GPP (60%)

PLAN

v" _FRMCS FRS, SRS 1.0

v/ On-Board FRS, SRS 1.0

v" FIS, FFFIS 1.0

v FRMCS Principle Architecture

v ETCS over FRMCS Principle Architecture

O Preparation for EC TSl inclusion (-
ERA)

v CEPT Reports on Railway Frequencies
& ECC Decision

v’ Validation of Uses Cases V1 in 3GPP
R16

v’ Use Cases V2 to 3GPP R17

v’ Use Cases Gaps vs. 3GPP => ETSI TS

¢ Frequencies for Migration

4Q'2022

—
FRMCS Demonstrator = V2 Specs

STARTING POINT

e Stabilized FRMCS Specification
¢ R16 Products : MCX 5G (-
Industry)

PLAN

O FRMCS prototypes (H2020 -
5GRail)

* FRS, SRS 2.0

¢ On Board FRS, SRS 2.0

* FIS & FFFIS 2.0

e Validation of Use Cases V1 in 3GPP
R17

O Use Cases V3 in 3GPP R18

e TSlinclusion 1 (- ERA)

¢ Additional elements for TSI

Technical Migration Scenarios

Interconnection Hubs Study

Signalling Impacts

oo -°

4Q'2023 2025-2026

FRMCS European Trial = Readiness

STARTING POINT

¢ Operational FRMCS Specs: 15t Edition
¢ R17 Products : FRMCS 5G (- Industry)

PLAN

¢ FRMCS European Trials (- EU Rail,
H2020? MORANE-2)

* FRS &SRS 3.0

¢ On-board FRS 3.0

* FIS & FFFIS 3.0

¢ Validation of Use Cases V3 in 3GPP R18

¢ Use Cases V4 in 3GPP R19 (evolution)

¢ TSlinclusion 2 (- ERA)

* Cross-borders

¢ Interconnection hubs development
(> EU-Rail, H2020?)

¢ Guidelines Migrations

2026 2040

National Deployments

STARTING POINT

dl

* FRMCS 1%t Edition
* R17-R18 Products

PLAN

e Corridors (—» CEF2?)

* National Plans

* MNOs Synergies

¢ Tenders preparation: 2023 — 2024

(FRMCS evolutions:
2 Edition,
...)

FRMCS'

Future Railway Mebile Communication Systerr

UIC and railways plan is to make
available together with partner
suppliers and authorities a FRMCS
1st Edition, end 2025, to start the
national trials. It will be based on 5G,
3GPP R17 and 18, MCX products.

To reach that the embedded plan is
followed.

We currently are in full execution of
this plan, with dedicated frequencies
being allocated by EC, Version 1
FRMCS Specifications being finalized
for the 2022 CCS TSI, and first
prototypes starting being tested.

We are working with ERA and the EC
to identify the suitable framework

that will allow MORANE-2 the FRMCS
European Trials.

We will keep pursuing this plan
aiming to deliver the 5G FRMCS
system that will mitigate the
European GSM-R obsolescence risk,
and will enable railways digitalization.
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Thank you for your kind attention
WWW.Uuic.org

v Jin] @F fNillube

#UICrail

mandoc@uic.org

UIC FRMCS Project on YouTube




FRMCS'

Future Railway Mebile Communication Systerr

FRMCS V1 Stable Drafts roadmap & status

October 20
2019 Q2 2020 - Q3 2022
Vi
Specifications
S2R Consortium Review Included in
CCS TSI

Stable drafts endorsed by “S2R ERTMS MoU ERA Extended Core Team (ERA, UNISIG, CER, UNITEL, UIC).

Consortium” All UIC FRMCS Specifications final draft approved within

(UNISIG, EUG, UNITEL, UIC) EECT. Last steps are final editorial and the TSI

categorization. V1.0.0 of the five remaining specifications
are expected by end November 2022.

Specification UIC Code Specification Current Version Date Specification Current Version Date
studies, FRMCS FRS FU-7129 v0.4.0 13 Oct 21 FRMCS FRS v0.8.0 30 September
including for
,,eque,,ges TOBA FRS TOBA 7510 v1.0.16 | 01 July TOBA FRS v1.0.21 30 September
FRMCS TOBA FRMCS SRS AT-7800 v0.4.2 21Jan 22 FRMCS SRS v0.6.0 07 October RISC vote
Migration 7515 TOBA SRS TOBA 7530 v0.0.9 | 21 Jan 22 TOBA SRS* v0.0.11 07 October
Variants for
existing ETCS FIS FIS 7970 v0.2.0 21 Jan 22 FIS v0.7.0 07 October
FRMCS Principle MG 7904 FFFIS FFFIS 7550 v0.4.0 24 Jan 22 FFFIS v0.9.0 18 October
Architecture

" . .
FRMCS V1 MG 7905 TOBA SRS is be merged with FRMCS SRS
Planning
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Upcoming Webinar

10 November, 12h00-13h00 (Paris Time, CET - UTC+1)
Working with
International Partners

% EUROPEAN
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Give us your feedback
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Moving Europe towards a sustainable
and safe railway system without frontiers.

Follow us on j’ ERA railways

Discover our job opportunities on era.europa.eu isosomavs

BUREAU VERITAS |®
Certification




