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o UlIC= XHASZ FRMCS(Future Railway Mobile Communication System)
HADAES MAESIY HEFE TSI Ltor, X 20202 HHESZE FRMCS
MERE 2FAFE A (FU-7100002F F=H0[A  2A(MG-7900)27F A F & Of
SHE|RACE.

O FRMCS AREX @FAIZOA= FZAHO|AS HYXKME], Actor)0f S SH=
UserE CtS 1t 0| dolstn QUL

Driver(s)

e Controller(s)

* Train staff: Train conductor(s), Catering staff, Security staff

» Trackside staff: Trackside maintenance personnel, Shunting team member(s)

* Railway staff (excl. all of above): Engine scheduler(s)) RU operator(s),
Catering scheduler(s), IM operator(s), Engineering personnel, Station

manager(s), Station personnel, Depot personnel, Etc.

* Member of the public: Passengers (on trains, on platforms, at stations, etc.),

Other persons (on platforms, at level crossings, etc.),

» Systems: ATC on-board system, ATO on-board system, On-board system,
Ground system, Trackside warning system, Trackside system, Sensors along
trackside, Trackside elements controlling entities (such as, for example, for
level crossings), Applications (such as, for example, those for monitoring

lone workers, for remote controlling of elements)
* Network operator

* Public emergency operator

1) UIC, FU-7100v5.0.0, “Future Railway Mobile Communicaton System — User Requirements Specification”, Feb.
19" 2020
2) UIC, MG-7900v2.0.0, “Future Railway Mobile Communication System — Use cases”, 21* Feb. 2020
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<% 1> FRMCS O{EZ2[AHO0|M AT HAZ
o UIC FRMCS O{Ez|AH oMo JFFE= Z4 OoEc(AHojHde EFZ ©HsY
Cr=at 20| do|otLt,
o U (Critical: YRl olEW M EE  HH  ojRet HUE
(@]
H

OfEZ|IAOHCZ, s,

I

o 28 (Performance): X 289
=

v8s 3JUSH=EH =88 F=&
ofFg[A oz EXt =E, 7 R

P

« At@(Business): ZAt A RIS X[@ots TEAHQ HEZAH0|HL=

FAQAEU MH[A S0| QAT

o UIC FRMCS2 <o Felel M 7HX] o Z2[A oMol FF0U S4(Comms,
Communication application)2} X[ (Support, Supporting application of
communication application)g2| & 7tX| HEHE =S CHEZ2Q| 67HX 2

goletrt.
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= 2| 0] M (Critical communication applications)
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EA
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IT

Ao
SRRy
o

=& E2|#| 0| ¥ (Performance communication applications)
At &4 o{E2|# 0|4 (Business communication applications)
712 K| 0{Z 2| 0| M (Critical support applications)

28 X o{E2|# 0|M(Performance support applications)

At K| ofE2|# 0|4 (Business support applications)

UIC FRMCSOIA  Folat ZIgd sS4 OoEZ|AOoMHE L3292 3074

ofS2[AolMES Zetsta RUACE orzf ®O| =M, HE SHOAM 250
SEst= A2 Apdtar 2tAzte] Sdsdar =HAY, YR E, ATP/ATO,
Edgsd, HEE HEY S0 et
=t Critical communication application

: On-train outgoing voice communication from the driver towards the controller(s) of

the train

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

3 Multi-train voice communication for drivers including ground user(s)

4 Banking voice communication

5 Trackside maintenance voice communication

6 Shunting voice communication

7 Public emergeny call

8 | Ground to ground voice communication

9 Automatic train protection communication

10 | Automatic train operation communication

11 | Data communication for Possession management

12 | Trackside maintenance warning system communication

13 | Remote control of engines communication

14 | Monitoring and control of critical infrastructure

15 | Railway emergency communication

16 | On-train safety device to ground communication

17 | Public train emergeny communication

18 | Working alone

19 | Voice recording and access to the recorded data

20 | Data recording and access




21 | Shunting data communication

22 | Train integrity monitoring data communication

23 | Public emergency warning

24 | On-train outgoing voice communication from train staff towards a ground user
25 | On-train incoming voice communication from a ground user towards train staff
26 | Railway staff emergency communication

27 | Critical real time video

28 | Critical advisory messaging services-safety related

29 | Virtual coupling data communication

30 | Train parking protection

<HE 1> UIC FRMCSQ| 712 &4 o{Ez2|#A oM

UiC  FRMCSHM  Fefet 28 &4 0fE2[70[d(Performance
communication applications)2 ME & AHE 374 &= HMst, CH32|
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=t Performance communication application

1 Deleted

2 Deleted

3 Multi-train voice communication for drivers excluding ground user(s)
4 On-train voice communication

5 Lineside telephony

6 On-train voice communication towards passengers (public address)
7 Station public address

8 Communication at stations and depots

9 | On-train telemetry communications

10 | Infrastructure telemetry communications

11 | On-train remote equipment control

12 | Monitoring and control of non-critical infrastructure

13 | Non-critical real time video

14 | Wireless on-train data communication for train staff

15 | Wireless data communication for railway staff on platforms

16 | Deleted

17 | Train driver advisory — train performance




18

Train departure data communications

19 | Messaging services

20 | Transfer of data

21 | Record and broadcast of information

22 | Transfer of CCTV archives

23 | Real time video call

24 | Augmented reality data communication

25 | Real time translation of speech data communication

<H 2> UIC FRMCSS| 28 &4 o{Ez|#A oM

o IC  FRMCSO|A  Feolgh A sS4 OoEZF2[A0¥2  CS2el 47
OfE2[AOoIME =5t ALt tiF o oiet YEMSOIL g =5 X|H,
S0 oigt Xdf, FAFAHAMel FHAHA MH[A F0| A S
O Z2|#Ho[d0f siEetrt
=t Business communication application
1 Information help point for public
2 Emergency help point for public
3 | Wireless internet on-train for passengers
4 Wireless internet for passengers on platforms

<H# 3> UIC FRMCSS| Atg &4l ofZ2|#H0[d

o UIC FRMCSOA Feoet Zlg A& OF2A 02 MES A= 174
2=2 Mty ChZ2l 1174 O ZE[AH0|MS a5t ULt 2883 EF,
ggt 2|, S ofEF2[Aojdo Cist 21F, sS4 EQF S0 07|
off & otrt.

=t Critical support application

1

Assured voice communication

Multi user talker control

Role management and presence

Location services

Authorisation of communication

Deleted

Nl | MW

Authorisation of application




8 | QoS class negotiation

9 Safety application key management communication
10 | Assured data communication

11 | Inviting-a-user messaging

12 | Arbitration

<H 4> UIC

FRMCSe| 71 X|& Oo{ZE2|# 0|M

o UIC FRMCSOIM= 28 Ald O{S2[A0[d2 Ot “FolohA| BRI, AL
K@ o2/ oMo IaEE 2EH 17 HEZAHO|HE ZELSt UL

=t Business support application
1 Billing information

< 5> UIC FRMCSS| At X3 OfZ2|# 0] 4

o UIC FRMCSO|AM= 2030E%E EEE GSM-Re =% HESULES 3=
AZEOA, REAMHA0] T2 X1, Z¥e HFYoER O3 =
Ol AL"E(FRMCS)E Bolotes HE(first step)Z2AM 7|8H FZ# 0|
XA

S ARSI

o UIC FRMCSO|ME= EE, FRMCSTZ=# 0| A(FU-7100)URS(FU-7100)01 E2|AEE
ofSz[Aoldatel ZEds BHMPgE FH2Z 700742 RZ=AHOAE
Holotd Uct ChE EOMe= uct URSe OfEE[Aojd Cixeol o E
230 AL

URS —

No | MG-7900 Use case Ref FU-7100 Application Use Type

25 Data recording and access to 5.20 | Data recording and access Critical | Comms
recorded data

26 shunting data communication 5.21 | Shunting data communication Critical | Comms
related use data

27 Train integrity monitoring data 5.7 Train integrity monitoring data Critical | Comms
communication related use cases communication

28 Public emergency warning related 5.23 | Public emergency warning Critical | Comms
use cases
On—tralnlou’Fgomg volce. On-train outgoing voice
communication from trainstaff o . S

29 5.24 | communication from train staff Critical | Comms
towards a ground user related use d d
cases towards a ground user




On-train incoming voice On-train incoming voice

30 | communication from a ground user | 5.25 | communication from ground user | Critical | Comms
towards train staff related use cases towards train staff

31 Railway §taff emergency 56 Railway gtaﬁ emergency Critical | Comms
communication related use cases communication

32 g':;ial real time video related use 5.27 | Critical real time video Critical | Comms

33 Critical advisory messaging services 528 Critical Advisory Messaging Critical | Comms
— safety related — related use cases services-safety related

34 Virtual coupling data communication 5.29 Virtual cpuphllng data Critical | Comms
related use cases communication

<H 6> FRMCS S=70|A2} URS O{Z 2| 0|M O4A At

o X 3GPP 2 SA WGI10|AM & UICet HA SOl 2Lttt EuZt FEBH0
HEOls&84 EEIE TASID UCH 3GPPOA HE HEH EEIE
st Qe IES RANS WG2, CTO WG2 B SAS| WG11t WG6EO| L,

Steering Committee
| |
RAN cT SA Plenary
RAN WG2 1 CTWG2 |
SA WG1 SA WG2 SA WG3 SA WG4 SA WG5 SA WG6
(Rapporteur Editor )
<38 2> 3GPPo| HEO|EE4A EFS 2 18

o O|d# =&Fs5to <f2[Li2tet uiIcE 20169EH 3GPPO| HEO|sS
MHIAE Qo #F9E sl UCHL HEO|ssAel BZEIE SdH,
uicet  f2[Lt2t=  FRMCS(Future  Railway  Mobile  Communication
System)O|2t= O|E9Z 3GPPS| SA WG10| Release 150 Al IHHZ
Hotstod  AHEHA|ZiD, O|F Release 162] FRCMS2 % Release 179
FRMCS32  X|£35t0]  ZIAHSIQUCE  Release 180 |Al=  eFRMCS(FRMCS
Evolution)2= Al 1tK| XHEESIO TIZ O RUALE.

I, 82 Ol EAl 7|9 Mission Critical 24 EFEI KPI 2 FAIES



Zlendo HEES 2l MONASTERY(Mobile Communication System for
Railways)2 KM QtStO| X{E#DE Of2f Release 162] MONASTERY2, Release 172]
MONASTERYEND7tX| 2 Z0f UL,

FS_FRMCS MONASTERY

——
FS_FRMCS2 MONASTERY?2

IQ~_ ~

il

-~
~-———_-~

-~ -~
v PR R PRy, U,
FS_FRMCS3 : FS_.CMED : FS_5G_ATRAC |
[> 2 G — P4

[ FS_eFRMCS ] [ FS_RAILSS ] [FS_OFFNETRAIL]

<8 3> 3GPP HEO|FS4! Y3 0t0[H2 ReleaseE & Z

O 3GPPOIA BEZFSIE =781 9= FRMCS= TR22.889, TR22.989 I TS22.2892}
MCx(Mission Critical Service Core/Video/Data) 7|=1Z42 &2 E NEEF2

Teiotn QAL Chg2 300 E &3 7|4 EXMO|CE

${30t0| A Critical support application
FS_FRMCS TR22.889 Future Railway Mobile Communication System

TS22.289 Mobile Communication System for Railways
TS22.179 Mission Critical Push to Talk

MONASTERY TS22.280 Mission Critical Services Common Requirements
TS22.281 Mission Critical Video

TS22.282 Mission Critical Data

FS_RAILSS TR22.890 Railway Smart Station Services
FS_OFFNETRAIL TR22.990 Off-Network for Rail
FS-eFRMCS TR22.989 Future Railway Mobile Communication System

<H 7> 3GPP EZO|EEA YFot0|HE 23 7|74
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O 3GPP FRMCSOH A& BELO0|sSEAMS X
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Public Fixed Network Railway Sub-System

FR(M)CS-System

(PSTN) Application domain

Core domain

s

-~

v v ( 3GPP
) . Non 3GPP T
Public «— GSM-R «—» (42a:n'3 ?:ce;e;:d) W Radio access Wireline access
GSM System .
‘ GSM-R UE ‘ FR(M)CS-Equipment

— Jt__ I

A 4 ‘L

FR(M)CS-User

O 3GPP FRMCSOIA =9|k[1 U=
3GPPOA= UICHAM H ?
AAED ROl 27| BFRE ZEESH0] 87 O{E2|AH0|M2

<12 4> FRMCS 7|&3=x

Bk Ol 4 R=AHO0|2= ofaiet ZCt

30
i
(@)}
=
=)
Ml
L]
)
°
[
10
-4
Hr
=2

geolstd 7|=7|sat

=t Basic functionality

1 Power on the UE

Multi user talker control

Access to the FRMCS System to activate the FRMCS Equipment

2
3
4 Controlled power down of UE
5

Uncontrolled power down UE

<H 8> 3GPP FRMCS?| 7|2 7| O{E2|A0|M

I8 S2l(Critical Communication) O{E2|AH 0| ZH F=HO|A: CkHE
SRS 7| 2HAIRE K| FRMCS AREX(RIel Sd&832, EXt 7|2AZRH
AR &3 YA, B 715 &4, ATP, MEW JXEFEY &
A" 84, AAIZH HIC R AEE|Y HE, SSUa84, A28 ¢t
sS4, SA7IE, Xto| AKX 0f S, ATOHIOIE S4l, 58 7|7HEH| ZA|
XA O], BHHALRE 7| 2ARZE Kbt =4 S R HICR 4, B 2A|AH
HOlE &4, Xpab SHEFX[S] Koy &4, Ex S8 ZAl HOlH &4,
OtMEH 52 Ot HIA|E, GSM-R AH|A QIE{RIE S2 A2 &
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Critical communication applications use cases

Initiation of multi-train voice communication for drivers and groun FRMCS user(s)

1 communication

5 Termination of multi-train voice communication for drivers and ground FRMCS user(s)
communication
Service interworking and service continuation between GSM-R and FRMCS for

3 Multi-train voice communication for Drivers and Ground FRMCS User(s)
communication

4 Initiation of Driver to Controller(s) voice communication

5 Termination of Driver to Controller(s) voice communication

6 Service Interworking and service continuation between GSM-R and FRMCS of Driver to
Controller(s) voice communication

7 Initiation of the railway emergency alert

8 New entry to the railway emergency alert

9 | Changing of the railway emergency alert

10 | Leaving of the railway emergency alert

11 | Termination of the railway emergency alert

12 | Initiation of railway emergency voice communication

13 | Termination of railway emergency voice communication

14 | Initiation of Data communication during railway emergency alert

15 | Service interworking and service continuation with GSM-R

16 | Interface to train borne recorder

17 | Automatic Train Protection (ATP) support by the FRMCS System

18 | Trackside Maintenance Warning System communication related use cases

19 | Termination of a trackside maintenance warning system communication

20 | Initiation of a real time video streaming

21 | Termination of a real time video communication

22 | Initiation of a public emergency call

23 | Call back the public emergency call initiator

24 | Initiation of a possession management data communication

25 | Initiation of an Automatic Train Operation data communication

26 | Initiation of a Monitoring and control of critical infrastructure communication

27 | Termination of a Monitoring and control of critical infrastructure communication

28 | Data transmission in real time

29 Initiation of On-train incoming voice or video communication from the Controller(s) of
the train towards the drivers

30 Termination of On-train incoming voice or video communication from the Controller(s)
of the train towards the drivers

31 | Train dispatch order data communication between controller and driver

32 | LOCOTROL information transmission between leading engine and slave engine on a

_12_




multi-headed locomotive

33 | Data communication for security between two approaching trains

34 | Initiation of safety device to ground data communication

35 | Data communication for train integrity information exchange

36 | Broadcast of public emergency warning information

37 | Initiation/Termination of safety device to ground data communication

38 | Initiation of an Automatic Train Protection data communication

39 | Termination of an Automatic Train Protection data communication

40 | Transfer of an incoming voice communication

41 | Service interworking with GSM-R

<# 9> 3GPP FRMCS?| 7l5 &4 O{E2|H0[Hd F=H0|~

28 st oS2[AH 0| 2HEH F=H 0|2 FRMCSU 2A[ZH B2l ME|2t
CCTV & = Hojy d&i o s 2H f=# 0|22 714
= Performance communication applications use cases

1 An FRMCS User requesting another FRMCS User to transmit real time video
2 | An FRMCS User receiving a real time video request to transmit real time video
3 An FRMCS User accepting a request to transmit real time video

4 | An FRMCS User rejecting a request to transmit real time video

5 An FRMCS User ignoring a request to transmit real time video

6 Bulk Transfer of CCTV archives from Train to Ground

7 Massive Inter-carriage data transfer

8 Initiation of on-train outgoing voice communication from train staff

9 Termination of on-train outgoing voice communication from train staff

10 | Service interworking with GSM-R

11 | Initiation of video conference

12 | Leave and re-join a video conference

13 | Termination of a video conference

14 | Changes from a video conference to a voice-only conference

15 | Change from a voice-only conference to a video conference

16 | Join an ongoing video conference

<HE 10> 3GPP FRMCS & &4 oEZ|AH 0™ |f=#H0lA

kl

sS4l ofZ2l#H o4

r

—
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Business communication applications use cases

1 Live streaming of multimedia

2 Bulk transfer of multimedia from ground to train

<H 11> 3GPP FRMCS2| ALY &4 O{F2|AH 0| F=H 0l

12 XA ofEFz|Aod A F=AHOA: Sd EF SL(AVC, Assured
Voice Communication), 7|&0F0|C|Qt ggttz|, ]IX[HE, AFEAL &4 M|,
CHE AFEAR sS4 Ao, sS4 215, E2A 0] 2F, FRMCS HH| &7,
IA AtS MO EXE 7|5 &2 KA 0|AE MAIR

A
rE

Critical support applications

Invocation of Assured Voice Communication

—_

Stopping Assured Voice Communication

Degradation of a communication link

Extension of Assured Voice Communication

Registration to a functional identity

Deregistration of a functional identity

User log-in to the FRMCS System

User log-out from FRMCS System

Ol I N ooju | bdM|lw| N

Presentation of identities

—_
o

Interrogation of identities within a certain context

11 Provide location information

12 | Request for location information

13 | Request for identities in a certain area

14 | Inviting-a-FRMCS User to a voice communication

15 | FRMCS User receiving an invitation to a voice communication

16 | FRMCS User accepting an invitation to a voice communication

17 | FRMCS User rejecting an invitation to a voice communication

18 | FRMCS User ignoring an invitation to a voice communication

19 | Set the number of simultaneous talkers

20 | Set initial talker permissions and priorities

21 | Request permission to talk

22 | Grant permission to talk

23 | Revoke permission to talk

24 | Permit / deny communication

25 | Enabling/Disabling applications

_14_




26 | Robust mission critical group communication services
27 | Sharing FRMCS Equipment by FRMCS Users
28 | FRMCS naming authority
29 | Wayside-Centric Automatic Train Control
30 | Autonomous Train Control and Operation
31 | Virtual Coupling
32 | Composite-based train operation
33 | Arbitration related use cases
34 | Initiation of a Key Management data communication
35 | Termination of a Key Management data communication
36 | service interworking and service continuation with GSM-R
<H 12> 3GPP FRMCS2| 7I5 X|# OfF2[H 0| F=H 0|4
o MY X[ OS2[AHO0|E ZE F=HO0|A: FRMCS A2 Ntg F4 HE
23 Q=7 0|AZ Fore
=t Business support applications use cases
1 Charging and Billing information

<H 13> 3GPP FRMCSQ| At X|& OfE2|H 0| F=AH Ol

FRMCS A|AHD X 2H Q=7 0|A: GSM-R, LMR(Land Mobile Radio)2t

Zto
E =

=3

JIEHESIA} FRMCSZIO| OIS, R4 KIS BIHTIUSS| XS
93, DEM AZ, MAIZ LR YA, B4 24 29, ANWE WY,
2ob my 9, 9K YEYT UE SO RXH0|AE TEE

System principle use cases

Area Broadcast Group Communication interworking between GSM-R and FRMCS Users

Location Service interworking between GSM-R amd FRMCS Users

Presence interworking betweem GSM-R and FRMCS Users

Point to Point communication between GSM-R and FRMCS Users

Interworking with legacy systems including LMR

Build stable positioning framework for FRMCS services and devices including
trainborne and handheld devices

Circuit Switched interworking between GSM-R and FRMCS

Packet Switched interworking between GSM-R and FRMCS

SMS/SDS interworking between GSM-R and FRMCS

Bearer flexibility

Quality of Service and railway environment

o2 ale|eN o U'l.l;uur\)—\rE

Provide broadband and mission critical services with seamless connectivity

_15_




13 Offer railway services high-quality control functions with real-time train status
monitoring

14 | Provide call priority during interworking with LMR

15 | FRMCS Positioning Accuracy

16 | FRMCS System security framework

17 | On-network/Off-network communication

18 | Call restriction service

19 | Allocation and isolation of FRMCS communication resources

20 | FRMCS Equipment capabilities for multiple FRMCS Users

21 FRMCS System/FRMCS User is relocating towards a Visited (FRMCS) Network

22 | Functional Identities in FRMCS Roaming situations

23 | Availability — increasing measures

24 | Flexible use of available contiguous spectrum block(s) and related bandwidth(s)

<H 14> 3GPP FRMCS A|AHI &% 2H Q=7 0|A

O 3GPP MONASTERY 7|zt 40Ms B i 7|sAtg =2 2lH0Me 45
7MY, B HEAINAM HEF HIOIH HE Al 85 274 S5 HHREL
UL,

O 3GPP MONASTERYOIM HE &4l 7|sAt22 CHZC

o
i

. XFAOIA| XA O 2 CCTV OF710| =0 T8 M
. XIAOIAM AHArO 2 HE|D|CIOf HO|Ef| LiRE Ha

. A 7 IR Clo|E Ha

. XS Xt Aof9h 7|EF HE O{Z2|H0|MTte] SA| HE

O 3GPP MONASTERYOIA 45 QTAREI M HEYI0|N 48 Hlo|E HEe
HE egAol 31 A2 1efstn, MA|® DM M| HEYIAS 3 KPIKey

Of

Performance Indicator)& XM A|stD QUC}.

O 3GPP MONASTERY TS22.286 Zl&ntA0M= F2 2H(Main Line)dA
HCOo|lsa4lel KPIQTAIES ofzf HERF Zo| MFsta JUch Bz S
ALIEIRE &4 SAEE 2FA]), HO S4IF HOolH &4, HAZS=Z
Lt+2, HCe MSoMe LBH ZIg(Critical), Z=7IZ2(Very critical)?| &=L,
HOle &A0|M= YEhStandard)t 712 (Critical), Z=ZI=(Very critical)2 Lt+0
SEC XA, MEld, £, AFBX MEgsE, MSHol2E 27|, £ 9 W
MOl Ecfd 2, MH|A B Fo| 52| &=0f MHE KPIE M AlTtCt.

_L
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Scenario End-to-end Reliability Speed limit expt:'iseer:ced Payload size Area traffic Sdemceis?;:a
latency (Note 1) data rate (Note 2) density (Note 3)
Voice
I 100kbps
communication < 100ms 99.9% < 500km/h up to Small Up to 200km along
for operational 300kbps 1Mbps/km rail tracks
purpose p
Critical video
communication ] Up to 200km along
for observation < 100ms 99.9% < 500km/h 10Mbps Medium 1Gbps/km rail tracks
purpose
Very critical 10Mbps
video < 100ms 99.9% < 500km/h up to Medium . G%%S‘/"km Zegmr:c'i’:g
communication 20Mbps
with direct 10Mbps Ub to 2km along rail
impact on train < 10ms 99.9% < 40km/h up to Medium 1Gbp s/km tracks urban or
safety 30Mbps P station
1Mbps
Standarc! di.]ta < 500ms 99.9% < 500km/h up to Small to large Up to 100!<m along
communication 10Mbps 100Mbps/km rail tracks
. 10kbps
Critical .dat.a < 500ms 99.9999% < 500km/h up to SmaI.I to Up to 100!<m along
communication 500kbps medium 10Mbps/km rail tracks
100kbps
Small to Up to 200km along
1O/
Very critical < 100ms 99.9999% < 500km/h 1UI\F/>Ibt§s medium 10Mbps/km rail tracks
data
s o 100kbps ;
t
communication < 10ms 99.9999% < 40km/h up to iq”;?j'i'u;f 100&%;;’””1 2km tf;‘C’L‘Sg rail
1Mbps
. Up to 2km along rail
Messaging - 99.9% < 500km/h 100kbps Small TMbps/km tracks
NOTE 1: Reliability as defined in sub-clause 3.1.
NOTE 2: Small: payload < 256 octets, Medium: payload <512 octets; Large: payload 513 -1500 octets.
NOTE 3: Estimates of maximum dimensions.
— =~ = A O
<E 15> F3|M9| KPIs - TS22.289 7|&EA
[ 4 o X
O 3GPP MONASTERYOM = H|IHZA U ELI(Off-network)0ilA] HEO|SS4Q
o] 2=2 IT 7t ke 7:| o = d
KPITAterS Ofel #o 20| 485t AL H|HZE HERKR Alo= SAH M0t
ZF0 Xx7|3 AlslOS ke Eyu] Y M E0| slE2=2
d2 =7l HojH sS4 J4&tts st S XA, M2ld 52 &5
= = o
J|ELE KPIE MAISHL QAT
User Service area Max required
. End-to-end Reliability - . Payload size Area traffic . . communication
Scenario Speed limit experienced . dimension
latency (Note 1) d (Note 2) density range(meters)
ata rate (Note 3) (Note 4)
100kbps
» < 100ms 99.9999% | < 500km/h up to Small to Up to 3km along [1000 ~ 3000]
Velry critical TMbps medium 10Mbps/km rail tracks
data
P 100kbps
communication | 3051 99.9% < 40km/h up to small to Up to 3km along (1000 ~ 3000]
TMbps medium 100Mbps/km rail tracks

NOTE 1: Reliability as defined in sub-clause 3.1.

NOTE 2: Small: payload <

NOTE 3: Estimates of maximum dimensions.

NOTE 4: Relevant for Off-Network MCData Service only, supporting train platooning. All trains in a platoon are driving in the same
direction

256 octets, Medium: payload <512 octets; Large: payload 513 -1500 octets.

<H 16> H|¢ZA

HEQ Q| KPIs - TS22.289 7|=&
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[1] UIC, "FU-7100, FRMCS User Requirements Specification”, 2020.2
[2] UIC, "MG-7900, FRMCS use cases”, 2020.2
[3] 3GPP, "TR22.889, Future Railway Mobile Communication System”, 2020.7

[4] 3GPP, “TS22.289, Mobile Communication System for Railways”, 2019.12
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5G_ATRAC
ATC

ATO

ATP

CCTVv
CMED
eFRMCS
ETCS
FRMCS
GSM-R
KPI

LMR
OFFNETRAIL
PSTN
RAILSS
URS

5G Asset Tracking Use Cases

Automatic Train Control

Automatic Train Operation

Automatic Train Protection

Closed Circuit Television

Communication Services for Critical Medical Applications
FRMCS Evolution

European Train Control System

Future Railway Mobile Communications System
Global System for Mobile Communications - Railway
Key Performance Indicator

Land Mobile Radio

Off-network for Railway

Public Switched Telephone Network

Railway Smart Station Service

User Requirements Specification
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