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Zpracovatelé studie

Studie implementace 5G/FRMCS na Zeleznicnim koridoru Brno (CZ) — Bratislava (5K)
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Evoluce systému GSM-R na systém FRMCS kontron
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Pokryti koridoru kontron
2G — pokryti traté
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Pokryti koridoru kontron
4G — pokryti traté

Q V 0 osm. € 56

uvop MOBILNI SLUZBY PEVNE SLUZBY ROZHLASOVE SLUZBY TELEVIZNI SLUZBY ROZVOJOVA KRITERIA

Nastaveni ¢ nie i= Data B Popis
~ o

Jperator, Technologie, Pasmo >

)
o —’\/ﬁ—ﬁ—\
< . —
) \
I ] 1 ] \ \\I‘\ \
N — ' :
» \ero) \
700 800 1800 \
b
2100 2600 3400-3800
-Vse 900 1800 @ 3
}
»
%e Simulace pokryli v °
. A7 Méreni A ‘ 100 km | Mazprce
Vd M Qornam rr =2 & 2 rizisi

Footer




Pokryti koridoru kontron
2G — pokryti uvnitr vlaku
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Pokryti koridoru
4G — pokryti uvnitr vlaku
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RUD19-5 Intrain Repeater kontron

Systémovy koncept
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FRMCS - zacatek v roce 2009
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LTE /| SAE - The Future Railway Mobile Radio
System?

Long-Term Visions on Railway Mobile Radio Technologies

Technical Report
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Vision 1:

+ A Future Railway Mobile Radio System should be characterized by an excellent Qo5 and
should be able to support real-time applications (e.g. ETCS).

» Why?
+ At least existing QoS reguirements, met by G5M-R, have to be fulfiled. Real-
time applications, like ETCS, are also characterized by “strong” QoS
requirements.

Vision 2:

» A Future Railway Mobile Radio System should be able to co-exist with other mobile radio
systems in the same area and in the same frequency range (interference free).

» Why?
+ Technical, operational and regulatory simplifications justfy this vision.

Vision 3:

» A changed EURORADIO protocol stack should be independent of the mobile radio
technology.

sWhy?

» This vision refers 1o the EURORADIO protocol stack (and not directly to the
mobile radio system!) which is implemented between the application ETCS and
the Railway mobile radio system. Today the protocol stack is adapted to the C5
service, ETCS based on GPRS, a possible midierm option, requires a change of
the EURORADIO protocol stack into the direction of PS-technology. From user's
point of view is not acceptable that the EURORADIO protocel stack is to change
again in the case of the usage of a long-term mobile radio technology.
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Vision 5:

+ A Future Railway Mobile Radio System should interwork with different mobile radio
technologies [2G (like GSM-R), 3G, LTE, Worldwide Interoperability for Microwave
Access (WiMAX) (IEEE 802.16), Wireless Local Area Network (WLAN) (IEEE 802.11)....].

* Why?

« The interworking enables backwards compatibility and the support of
future mobile radio technologies.

« The interworking supports a migration to a future Railway mobile radio
system. In this way it is conceivable to start the implementation of
a new mobile radio technology only in some selected _regions” of the network
operator's operating area while new Mobile Stations, supporting the older (legacy)
and already the new mobile radio technology could work in the older and in the
new networks.

« The interworking enables flexibility regarding roll-out of a future network, usage of
different radio access technologies in a system as well as the introduction of new
applications created only for a specific mobile radio technology.

+ Intermodal traffic systems:
Logistical, operational and customer needs justify this vision. For example global
freight ransports use today already different transport carmiers (e.g. trains, trucks,
container ships and planes). Supporting all the different traffic systems’
applicatons a Future Railway Mobile Radio System (incl. its Mobile Stations)
should interwork with mobile radio systems implemented e.g. in harbors and at
airports (for example WLAN or WiMAX) if the Railway rack is connected to such
infrastructure locations.
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FRMCS = Sta ndartizace 2 Phases approach

@ 3GPP
3GPP definice pasma (23 dBm first, 31 dBm then)

Regulacni aspekty Nazev pésma/speciD
* UE Tx Power

Pfeshranicni koordinace (TDD)

(*) COMMISSION IMPLEMENTING DECISION (EU) 2021/1730 of 28 September 2021 on the harmonised use of the paired frequency bands
874,4-880,0 MHz and 919,4-925,0 MHz and of the unpaired frequency band 1 900-1 910 MHz for Railway Mobile Radio https://eur-lex.europa.eu/eli/dec impl/2021/1730/0j
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Whitespace princip — pasmo 900 MHz kontron
5G NR prekryti GSM-R pasma a ochranéni GSM-R
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Whitespace princip kontron
5GNR Radio Blocks (RBs) zakryti GSM-R frekvence
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Stavime mosty mezi generacemi kontron

GSM-R V[A‘V FRMCS'




FRMCS - 1900 MHz kontron
Brno — hranice CZ/SK — Bratislava (priklad)




Zaver kontron

> V soucasné dobé se stale ve stavbach SZ poZaduji analogové radiové systémy ve
frekvenénim pasmu 160/450 MHz. Pro dopravce je dilezitd jednotnost systému,
aby bylo mozné pouzivat jeden systém na celé siti.

> Georedundantni centrdini &asti GSM-R jsou vybudované pro celou CR — to zajiétuje
stejnou bezpe&nost a spolehlivost pro viechny traté na celé infrastruktufe CR.

» Pro nasazeni na vedlejsich tratich staci pouze rozsifovat sit zakladnovych stanic BTS.

» Je tedy moziné jednoduse, kvalitné a investi¢né vyhodné rozsirovat pokryti na vSech
dalsich tratich s ohledem na evoluci k FRMCS (5G).

» GSM-R doporuceny plynuly prechod na FRMCS.
» Vyuziti hybridniho provozu GSM-R + FRMCS v pasmu 900 MHz
> Findlni stav 1900 MHz - moZné vyuZit budovanou infrastrukturu SZ i pro vefejné operatory
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