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[bookmark: references][bookmark: _Toc100761995][bookmark: _Toc130323045][bookmark: _Toc137571126][bookmark: _Toc138878243][bookmark: _Toc138949196][bookmark: _Toc153133967][bookmark: _Toc162199277]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	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 Railway Mobile Radio (RMR) ".
[2]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[3]	RP‑211496	Introduction of 1900MHz NR band for Europe for Rail Mobile Radio (RMR), WID
[4]	3GPP TS 38.104: " NR; Base Station (BS) radio transmission and reception".
[5]	European Commission implementing Decision (EU) 2021/1730 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, 28 September 2021.
[6]	ECC Report 318, Compatibility between RMR and MFCN in the 900 MHz range, the 1900-1920 MHz band and the 2290-2300 MHz band.
[7]	3GPP TR 37.829: " High-power UE operation for fixed-wireless/vehicle-mounted use cases in LTE bands and NR bands for Rel-18".
[8]		R4-2400334	LS to 3GPP RAN4 on in-block output power requirements for bands n100 and n101 and on additional unwanted emission limits for band n100, LSin, CEPT ECC WG FM
[9]	ETSI TS 103 793: " Rail Telecommunications (RT); Future Rail Mobile Communication System (FRMCS); FRMCS Radio Characteristics"
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[bookmark: _Toc100761999][bookmark: _Toc130323049][bookmark: _Toc137571130][bookmark: _Toc138878247][bookmark: _Toc138949200][bookmark: _Toc153133971][bookmark: _Toc162199281]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AAS	Advanced Antenna Systems
ACLR	Adjacent Channel Leakage Ratio
ARFCN	Absolute Radio Frequency Channel Number
BS	Base Station
BW	Bandwidth
CEPT	Conférence Européenne des administrations des Postes et Télécommunications
EC	European Commission
ECC	Electronic Communications Committee
EIRP	Effective Isotropic Radiated Power
GSCN	Global Synchronization Channel Number
HST	High Speed Train
MFCN	Mobile/Fixed Communications Networks
NR	New Radio
REFSENS	Reference Sensitivity
RF	Radio Frequency
RMR	Rail Mobile Radio
SCS	Sub-Carrier Spacing
SS	Synchronization Signal
TDD	Time Division Duplex
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[bookmark: _Toc100762005][bookmark: _Toc130323055][bookmark: _Toc137571136][bookmark: _Toc138878253][bookmark: _Toc138949206][bookmark: _Toc153133977][bookmark: _Toc162199287]4.3.2	Terminals other than cab-radios using wideband technologies
The following technical conditions apply for RMR terminals other than cab-radios, using wideband technologies:
ECC Decision (20)02 [1] has also captures requirements for cab-radio, which were not addressed in Rel-17 WI. Those requirements were captured in TR 37.829 [7].
[bookmark: _Hlk165629542]Table 4.3.2-1: Technical conditions for RMR terminals other than cab-radios Terminals and cab-radio requirements using wideband technologies
	Maximum output power
	23 dBm

	ACLR
	30 dB minimum

	Other
	Uplink power control is mandatory and shall be activated. 



ECC Decision (20)02 [1] has also captures requirements for cab-radio, which were not addressed in Rel-17 WI. Those requirements were captured in TR 37.829 [7].
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[bookmark: _Toc100762012][bookmark: _Toc130323062][bookmark: _Toc137571143][bookmark: _Toc138878260][bookmark: _Toc138949213][bookmark: _Toc153133984][bookmark: _Toc162199294]7.1.2.1	BS maximum output power
Based on ECC Decision (20)02 [1] and clarifications in R4-2400334 [8], there were two scenarios considered for FRMCS deployment: 
1.	Uncoordinated FRMCS deployment, with the output power limit specified in ECC Decision (20)02 [1],
2.	Coordinated FRMCS deployment, where no output power limit was defined for the Wide Area BS class. 
For the bullet 1 above, the maximum output power for BS operating in band n101 applicable for uncoordinated deployment, should not exceed the Prated,c,AC derived based on table 4.3.1-1 EIRP limits, with the assumption of a maximum value of the BS GmaxRMR1900, and assuming one antenna connector, as:
(65 – GmaxRMR1900) dBm / 10 MHz = 51 dBm / 10 MHz,
(62 – GantRMR1900) dBm / 5 MHz = 48 dBm / 5 MHz,
where GmaxRMR1900 is the maximum gain (antenna gain and losses) of the RMR 1900 BS consideration.
NOTE 1:		5 MHz channel bandwidth support was not considered in ECC Decision (20)02 [1] and was added on request of RMR operators. The above limit for 5 MHz channel bandwidth was then specified based on the limit for 10 MHz, keeping constant PSD.
NOTE 2: 	Based on inputs received in R4-2400334 [8], it was further clarified by the CEPT ECC WG FM that both uncoordinated, as well as coordinated deployments shall be considered by RAN4 specification for FRMCS deployment in band n101. Therefore, the output power limits higher that 65 dBm EIRP are also possible for FRMCS in band n101, subject to deployment coordination. 
------------------------------ Next modified section -------------------------
[bookmark: _Toc100762022][bookmark: _Toc130323072][bookmark: _Toc137571153][bookmark: _Toc138878270][bookmark: _Toc138949223][bookmark: _Toc153133994][bookmark: _Toc162199304]9	Deployment aspects
[bookmark: _Hlk92344029]In general, network deployment aspects are out of scope of the RAN4 work. For the derivation of the BS RF requirements it was assumed that the RMR and MFCN base stations are not co-located. It was identified afterwards that such scenarios may actually happen in the field. 
Co-location of a MFCN BS and a RMR BS requires coordination among the involved parties.
[bookmark: _Hlk158898861]In accordance with ECC Decision (20)02 Decides 4 [1], in case of implementation of coordination procedures or other mitigation measures for band n101 deployments, it is possible to deploy higher E.I.R.P. than stated in the technical conditions in ECC Decision (20)02 Annex 3 [1]. This has been further confirmed by the CEPT ECC WG FM feedback in R4-2400334 [8], where RAN4 was asked to consider both coordinated, as well as uncoordinated deployments. 
For uncoordinated deployment the technical conditions stated in ECC Decision (20)02 Annex 3 [1] apply for the in-block requirements, i.e. output power limit applies for band n101 operation.
The use of spectrum and its related conditions, e.g., E.I.R.P, in accordance to ECC Decision (20)02 Part B [1], are in the responsibility of national regulation and coordination among involved parties.
[bookmark: _Toc100762023][bookmark: _Toc130323073][bookmark: _Toc137571154][bookmark: _Toc138878271][bookmark: _Toc138949224][bookmark: _Toc153133995][bookmark: _Toc162199305]10	Conclusion
[bookmark: _Hlk95306971]The study dealt with how the 1900-1910 MHz spectrum block (RMR1900) can be used for rail communication using 5G NR applicable in CEPT countries. The subject-areas 5G NR system, BS RF and UE RF were examined in detail.
[bookmark: _Hlk165629770][bookmark: _Hlk158968991]General:	The focus was on the use of RMR1900 under uncoordinated conditions, assuming that RMR BS operates independently of other operators e.g. MFCN, however based on CEPT ECC WG FM clarification received in R4-2400334 [8], also coordinated deployments have to be considered. Co-location with other operators and resulting coordination is subject to national regulation and will be not further detailed by 3GPP RAN4.
System Parameter:	The RMR1900 spectrum block can be used by either a 10 MHz CBW or a 5 MHz CBW. The corresponding system parameters are to be transferred to 3GPP TS 38.101-1 [2] and 3GPP TS 38.104 [4].
[bookmark: _Hlk95305451]BS RF:	The ECC Decision (20)02 [1], i.e. EIRP limits were analysed accordingly and the necessary conclusions for an uncoordinated operational approach were derived. However, based on CEPT ECC WG FM clarification received in R4-2400334 [8], also coordinated deployments have to be considered. These include the BS rated output power using corresponding assumptions, the resulting emission values of the transmitter and the specifications of the receiver. The agreed parameters are to be transferred to 3GPP TS 38.104 [4]. Furthermore, the coexistence with other 3GPP radio technologies has been included. These are to be captured in the corresponding normative 3GPP technical specifications.
UE RF:	The ECC Decision (20)02 [1], i.e. EIRP limits were analysed accordingly, and the necessary conclusions were derived for the use of Power Class 3 (23 dBm). 
[bookmark: _Hlk165629857][bookmark: _Hlk165629870]NOTE:	PC1 power class was introduced for the cab-radio after completion of Rel-17, with their derivation of Tx requirements captured in in TR 37.829 [78]. For related PC1 cab‑radio Rx characteristics for band n101 refer to ETSI TS 103 793 [9].
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