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------------------------------ Modified section ------------------------------
[bookmark: _Toc100761995][bookmark: _Toc130323045][bookmark: _Toc137571126][bookmark: _Toc138878243][bookmark: _Toc138949196]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]		R4-2311003; LS to 3GPP RAN4 on NR bandwidth smaller than 5 MHz, ECC WG FM
------------------------------ Next modified section ------------------------------
[bookmark: _Toc100762009][bookmark: _Toc130323059][bookmark: _Toc137571140][bookmark: _Toc138878257][bookmark: _Toc138949210]7.1	BS specific requirements
[bookmark: _Toc100762010][bookmark: _Toc130323060][bookmark: _Toc137571141][bookmark: _Toc138878258][bookmark: _Toc138949211]7.1.1	General
According to ECC Decision (20)02 [1], the BS RF work for RMR1900 is limited to the Wide Area Base Stations,  determined by the use along railway lines and their corresponding characteristics defined by 3GPP TS 38.104 [4].
In accordance to ECC Decision 20(02) [1], the related studies were done for the non-AAS BS architectures,  defined in 3GPP TS 38.104 [4]. ThereforeTherefore, the RAN4 requirements derivation was limited to the BS type 1-C requirements, only.
[bookmark: _Hlk142647169]As the EIRP limits were defined in the ECC Decision (20)02 [1], consideration of non-AAS BS architecture required to convert those EIRP limits into the conducted requirements assuming a maximum antenna gain that can vary depending on the used antenna and related antenna gain as well as the potential losses, e.g., feeder. In the present consideration an antenna Antenna gain of 18 dBi and 4 dB losses in accordance to ECC Report 318 [6] resulting to a maximum gain value of GmaxRMR1900 = 14 dBi were initially considered for band n101. Other assumptions may lead to other maximum gain values and conducted requirements. Based on ECC WG RM feedback in [7], the above approach was modified to allow the intended (deployment) flexibility and to remove the fixed assumption on the antenna gain. Instead, the manufacturer declaration-based approach was decided. 
Also, oOne antenna connector was assumed. If the BS has more than one antenna connector, the limits shall be re-calculated considering the intended number of antenna connectors serving a cell.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc100762012][bookmark: _Toc130323062][bookmark: _Toc137571143][bookmark: _Toc138878260][bookmark: _Toc138949213]7.1.2.1	BS maximum output power
Based on ECC Decision (20)02 [1], the BS 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:	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.
Based on ECC WG FM feedback in [7], the above approach was modified to allow the intended (deployment) flexibility and to remove the fixed assumption on the antenna gain. The above limits were modified to:
(65 – GmaxRMR1900) dBm / 10 MHz,
(62 – GantRMR1900) dBm / 5 MHz,
where fDL is the centre frequency in MHz, and GmaxRMR1900 is the declared antenna gain value for band n101, assuming one antenna connector.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc100762013][bookmark: _Toc130323063][bookmark: _Toc137571144][bookmark: _Toc138878261][bookmark: _Toc138949214]7.1.2.2	Unwanted emissions
[bookmark: _Toc100762014][bookmark: _Toc130323064][bookmark: _Toc137571145][bookmark: _Toc138878262][bookmark: _Toc138949215]7.1.2.2.1	General
Only Category B emission requirements are applicable to NR operation in RMR1900 band.
[bookmark: _Toc100762015][bookmark: _Toc130323065][bookmark: _Toc137571146][bookmark: _Toc138878263][bookmark: _Toc138949216]7.1.2.2.2	Tx spurious emissions
Additional Tx spurious emission requirements are considered for band n101 in 3GPP TS 38.104 [4], based on conversion of the EIRP limits from ECC Decision (20)02 [1], as summarized in table 7.1.2.2.2-1. The requirement is derived based on table 4.3.1-5, with the assumption of maximum gain value of the BS GmaxRMR1900:
Table 7.1.2.2.2-1: Additional Tx spurious emissions requirement derivation for n101
	Spurious frequency range
	Basic limit
	Measurement bandwidth

	1920 MHz – 1980 MHz
	- 43 - GmaxRMR1900 = -57 dBm (NOTE)
	5 MHz

	NOTE:	This limit is derived from ECC Decision(20)02 [1] assuming one antenna connector. GmaxRMR1900 is the declared antenna gain value for band n101.Assuming a 14dBi maximum gain (antenna gain and losses) for GmaxRMR1900, and assuming one antenna connector.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc100762017][bookmark: _Toc130323067][bookmark: _Toc137571148][bookmark: _Toc138878265][bookmark: _Toc138949218]7.1.3.2	Rx blocking 
Rx blocking requirements applicable for band n101 in 3GPP TS 38.104 [4], based on conversion of the EIRP limits from ECC Decision (20)02 [1], are summarized in table 7.1.3.2-1. Interfering signal characteristic is 5 MHz LTE signal, as specified in ECC Decision (20)02) [1].
Table 7.1.3.2-1: Rx blocking requirement derivation for n101
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Center Frequency of Interfering Signal (MHz)
	Type of interfering signal

	[5], 10
	PREFSENS + 3 dB
	Wide Area BS: -20

	1807.5 MHz	 to 	1877.5 MHz
	5 MHz LTE signal



[bookmark: _Hlk92344029]------------------------------ Next modified section ------------------------------
[bookmark: _Toc138878268][bookmark: _Toc138949221]7.2.2	Receiver characteristics
The following 3GPP TS 38.101-1 [2] receiver characteristics changes are expected due to introduction of 1900MHz RMR band:
Table 7.2.2-1: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n101
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1 + 10log10(NRB/24)
	


Table 7.2.2-2: Uplink configuration for reference sensitivity
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Duplex Mode

	n1010
	15
	25
	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
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[bookmark: _Toc100762023][bookmark: _Toc130323073][bookmark: _Toc137571154][bookmark: _Toc138878271][bookmark: _Toc138949224]10	Conclusion
[bookmark: _Hlk95306971]The study dealt with how the 1900-1910MHz spectrum block (RMR1900) can be used for rail communication using 5G NR applicable in Europe. The subject-areas 5G NR system, BS RF and UE RF were examined in detail.
General:	The focus was on the use of RMR1900 under uncoordinated conditions, assuming that RMR BS operates independently of other operators e.g. MFCN. 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 10MHz CBW or a 5MHz 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. 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 (23dBm). The agreed parameters in the present TR are to be transferred  to 3GPP TS 38.101-1 [2].
------------------------------ End of modified section ------------------------------

