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— GSM-R
— FRMCS
— 3GPP
— UIC

— 5GRail
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GSM-R

— GSM-R od roku 2004 po soucasnost
— Oveérena technologie
— Interoperabilita v ramci celé Evropy/svéta

— Jednotné specifikace UIC a kompatibilita
— EIRENE SRS (systémové) 16.0.0 a FRS (funkcni) 8.0.0

— Spolecné a jednotné frekvencni spektrum

— Podpora systému minimalné do roku 2030
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GSM-R v Ceské republice

Pocet Dokonceno
BTS

Décin [D] - Praha - C. T. - Breclav [SK+A] 2009
Breclav [SK,A] - Petrovice u Karviné [PL] 31 258 2010
Ceska Trebova - Prerov, Opava - Jablunkov 40 230 2013
Décin vychod - Nymburk - Kolin 23 162 2013
,uzel Praha" 36 50 2016
Kolin = Havli¢ktv Brod - KFizanov - Brno 43 202 2016
BenesSov u Prahy - Votice 6 16 2016
Znojmo — Satov - st. hranice Rakousko 2 12 2016
Beroun - Plzenn — Cheb - Vojtanov [D] 46 202 2018
Usti n. Orlici - Lichkov 13 47 2018
Plzer - Ceské Budé&jovice 25 140 2019
Horni Dvoristé [A]- Ceské Budé&jovice — Ceské 23 103 2019
Velenice [A]
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FRMCS'

Future Railway Mobile Communication Svstem

FRMCS
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FRMCS (Future railway mobile communication
system)

— Budouci zelezni¢ni komunikacni systém

— Prvni jednani na UIC v roce 2010

— Kompletné na technologii IP

— Nejedna se o LTE

— Implementace draznich funkci do vznikajicich standardy

— Spoluprace s ETSI a 3GPP
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FRMCS - 5-ti lety plan

2Q’2019

FRMCS V1 Specification

STARTING POINT

* URS 4.0
* Use Cases V1 to 3GPP R16 (609%)

* FRS, SRS 1.0

* On-Board FRS, SRS 1.0

« Principle Architecture, FIS, FFFIS 1.0
* ETCS over FRMCS Principles

= Interim specifications for TSI inclusion
(— ERA)

= Validation of Uses Cases V1 in 3GPP R16
+ Use Cases V2 to 3GPP R17 (95%)
= Use Cases Gaps vs. 3GPP => ETSITS

+ CEPT Reports with Railway Frequencies
& Coexistence Criteria, ECC Decision

* Migration Scenarios

4Q°’2021

High Level Plan

FRMCS Demonstrator = V2 Spec

STARTING POINT

« Stabilized FRMCS Specification
+ R16 Products : MCX 4G/5G (— Industry)

PLAN

* FRMICS demonstrator based on FRMCS
V1 (— H2020 - 5GRail, S2R)

* FRS, SRS 2.0

* On Board FRS 2.0

* Validation of Use Cases V1 in 3GPP R17
* Use Cases V3 in 3GPP R18

* TSl inclusion 1 (— ERA)

» Additional elements for TSI

* Frequency Plans for Migrations

+ Deployment & ENIR Migration
assessments

* Signalling Continuity assessments

3Q’2023

2Q’2025

FRMCS European Trial = Readiness

STARTING POINT

+ Operational FRMCS Specification
* R17 Products : FRMCS 5G (— Industry)

PLAN

+« FRMICS European Trials based on FRMCS
V2 (— CEF 2, S2R)

= 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

* TSlinclusion 2 (— ERA)

* Cross-borders procedures

* Interconnection hubs development (ENIR)
(— Industry, — S2R)

* Guidelines for Operational Migrations
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FRMCS plan tvorby specifikaci

UIC : User &

Functional
Requirements

3GPP : Global
Standardisation

UIC : System

Requirements

(Mapping URS)

FRMCS URS 5.0+ FRMCS Studies
(Reference (Consolidated in
document) TR 22.889)

USE CASES 2.0+ Mobile

(Support for Communication
Standards in 3GPP System for
and ETSI) Railways
(Mormative
FRMCS FRS Stage 1 TS 22.289)

TR 103 459 TR 103 554 FRMCS Principle Architecture
Study on FRMCS Simulation 900 & (including dedicated ETCS over
System Architecture 1900 (Study) FRMCS Principle Architecture}
FRMCS SRS

TS XXX XXX
FRMCS System Architecture
(Based on FRMCS Principle Architecture)

TSI Relevant Subset

TOBA FRS
(Mapping URS
regarding on-board
functions)

3GPP RAN Studies

TS 200 XXX
Set of TSs Specifications in accordance with
EU FRMCS Mandate M-570
(Consolidation of 3GPP Building Blocks,

(Mapping FRMCS FRS &
Building Blocks from
3GPP/ETSI)

TSI Relevant Subset

TSI Relevant Subset

TOBA SRS
(Mapping TOBA FRS &
Building Blocks from
3GPP/ETSI)

TSI Relevant Subset

(Covering 900 and Normative Gaps)
1900 MHz)
3GPP Normative ™ xxxxx‘x i b m'm
Interworking with Radio
Set of TSs Legacy Systems Characteristics
(for Rel-16, 17, 18 eg[G\;h:- R)
and beyond)

FRMCS HMI
Presentation

FRMCS Professional

Competency
Guidelines
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FRMCS FIS
(E-2-E for Control Plane)

Test Spocrﬂaﬂmld

FRMCS FFFIS
(OBapp & TSapp)

Network Interconnection
Specifications
[Huthsz for intaronarahilitul

uic:

Applications

CEPT f ECC:
Frequency
Frame

FRMCS Apps
{1,.,n)
(Additional
applications)

LT Subset?

‘ New 0-2475, zsu ‘

CEPT Report
74 (A)

CEPT Report
76 (B)

ECC Decision
(20) 02

ECC LS with
ETSI
(&3GPP)




ECC decision (20) 02 - dfilezity milnik FRMCS

— Z4avérecna zprava CEPT 76 a rozhodnuti ECC (20) 02 o RMR

— Zprava CEPT 76 ,,Posoudit nejlepsi volbu pro dlouhodoby rozvoj FRMCS a vypracovat
harmonizované technické podminky EU“ a rozhodnuti ECC (20) 02 o RMR =
y,Harmonizované vyuzivani frekvencnich pasem 874,4-880,0 MHz a 919,4- 925,0 MHz a
kmitoctového pasma 1900-1910 MHz pro Zelezni¢ni mobilni radio (RMR) “ pridél
kmitoctl byl schvalen!

— Rozhodnuti ECC (Electronic Communications Committee) (20) 02 se zabyva
harmonizovanym oznacenim kmitoctovych pasem 874,4-880,0 MHz a 919,4-925,0 MHz
a kmitoctového pasma 1900-1910 MHz, které se ma pouzivat pro zelezni¢ni mobilni
radio (RMR) na zakladé CEPT .

— Rozhodnuti ECC (20) 02 a zpravy CEPT jsou reakci na mandat Evropské komise pro
CEPT, tykajici se posouzeni pozadovaného spektra, ur¢eni vhodnych pasem spektra,
studium technické proveditelnosti a vyvoj harmonizovanych technickych podminek pro
FRMCS
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Migrace z GSM-R na FRMCS

=

Pracovni skupina: FRMCS Migration scenarios (FMS)
Migrace musi probihat postupné obdobné jako tomu bylo u GSM-R
Tvorba poZzadavkl na vice systémova cab-radia a OBU

VSe zavisi na kmitocCtech, které budou pro FRMCS, pripadné migraci
pridéleny (ECC decision (20)02)

Uprava BTS pro dalgi systém? Provérovani moznosti

Pfi sou¢asnych kmito¢tech nemizeme oéekdvat Zadné zavratné datové toky
(na HO cca 100kbit)

Ze zacCatku bude datova rychlost postacCovat jen pro potreby fizeni provozu
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Budouchost GSM-R a FRMCS

— Vystavba GSM-R stdle pokracuje, zatim se jedna o jediny
interoperabilni systém, ktery je mozné dle TSI CCS pouzivat

— FRMCS je specifikovano v nejnovéjsich specifikacich od 3GPP

— Neni realné v soucasné dobé pozadovat vystavbu FRMCS,
jelikoz nejsou schvaleny specifikace pro FRMCS

— FRMCS je kompletné postaveno na technologii 5G
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ETCS over FRMCS

Application Data
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FRMCS/GSM-R OBU jednotka

Existing ETCS application
Existing, upgraded to be I
JFRMCS-ready”
Safety Layer
Introduced only for o
migration E — _
= Coordination Function
Target 5
L
CS Function PS Function
[ )
Switch
'\ " |}\' OBj=z Converter
FRMCS Gateway|
Function
(1
O GSM-R GSM-R FRMCS
E CsD GPRS Radio

RF Combining / Switching

Antenna(s)
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FRMCS/GSM-R Cab-radio

Existing, upgraded to be
JFRMCS-ready"

migration Cab-Radio Function
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A GLOBAL INITIATIVE

3GPP (The 3rd Generation Partnership Project)
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3GPP - Release

Release Rok vydani Co obsahuje Release Rok vydani Co obsahuje
Phase 1 1992 GSM Release 8 2008 LTE, MIMO
Phase 2 1995 GSM, EFR Release 9 2009 WIMAX a LTE
Codec interoperabilita
Release 96 1997 GSM, 14.4 Release 10 2011 LTE-A
kbit/s
Release 97 1998 GSM, GPRS Release 11 2012 IP
interconnectio
n
Release 98 1999 GSM, EDGE Release 12 2015 Malé buriky
Release 99 2000 UMTS, CDMA Release 13 2016 LTE
nelicencavané,
LTE-A Pro
Release 4 2001 IP Release 14 2017
Release 5 2002 HSDPA Release 15 2018 5G, FRMCS
Release 6 2004 HSUPA, Release 16 2018 5G, FRMCS
Wireless LAN
Release 7 2007 QoS, VoIP, Release 17 2020 Schvalovani
HSPA+, NFC balicku
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ic/

INTERNATIONAL UNION
NOF RAII WAYS

UIC
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Platné a schvaleneé specifikace pro FRMCS

— User Requirements Specification (URS) 5.0

— UzZivatelské pozadavky na systém FRMCS
— Zakladni dokument pro tvorbu ostatnich specifikaci
— Prvni verze dokumentu z roku 2016

— Telecom On-Board System - Architecture Migration
Scenarios (TOBA FMS) 1.0

— Popis architektury vozidlovych casti a navrh mozné migrace
— Prvni verze dokumentu, ktera byla schvalena a vydana

=2 Mozna ndhrada GSM-R systémem FRMCS

19



Pripravované specifikace pro FRMCS

— FRMCS FRS (cCerven 2021)
— Vychazi z platné URS
— Volani z vlaku a na vlak
— ATO
— REC
— a dalsi

— FRMCS SRS (&erven 2021)
— Vychazi z FRMCS FRS
— Systémoveé principy (QoS, bezpecnost, frekvence ...)
— Koordinace s GSM-R (propojeni FRMCS a GSM-R)
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5G Rail
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5G rail

— Projekt spolufinancovany ERA a UIC

— Tvorba technickych specifikaci pro implementaci FRMCS

— Spoluprace s verejnym sektorem na tvorbé technickych
specifikaci a navaznosti

Nowadays After 5GRail
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5G Rail - Pracovni skupiny a rozdeleni

skupiny Napln pracovni skupiny Odpovédny
WP1 FRMCS definice testl, vysledky testu, jejich UIC
vyhodnoceni a specifikace
WP2 TOBA vyvoj prototypu KONTRON
WP3 Validace ETCS, Hlasu, TCMS NOKIA
a CCTV/Video s TOBA - Laboratorni
testovani
WP4 Validace Dat, ETCS, ATO a kyberbezpecnosti s | KONTRON
TOBA - Laboratorni testovani
WP5 Implementace a hodnoceni v provozu DB Netz
WP6 Spoluprace draznich a silnicnich UNI.EIFFEL
komunikaénich systému
WP7 Sifeni signalu a komunikace UNIFE
WPS8 Projektové vedeni a koordinace UIC
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Zaver

— Koncepce GSM-R Spravy zeleznic (2021)

— Plany a specifikace vystavby GSM-R
— IP reSeni pro GSM-R jako priprava pro FRMCS

— Plany pro FRMCS a migraci z GSM-R

— FRMCS neni presné specifikovano a proto neni mozné
vyzadovat vystavbu FRMCS v soucCasnych projektech

— Pripravou pro FRMCS je doplnéni IP/MPLS technologie v
ramci vystavby GSM-R

Mozna nahrada GSM-R systémem FRMCS
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BN SPRAVA >4 T
ShRAvA Dekuji za pozornost
Mozna nahrada GSM-R systémem FRMCS

Bc. Ondrej Borovsky MBA

Vedouci oddéleni

borovsky@spravazeleznic.cz
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