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1 Introduction
In this TP to TR 37.829 we provide clarification on the Rx requirements for PC1 cab-radio.
2 Conclusions
Proposal 1: Approve tha attached TP to TR 37.829. 
3 TP to TR 37.829
------------------------------ Modified section ------------------------------
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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]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	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), updated 10 June 2022
[3]	3GPP TR 36.942: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Frequency (RF) system scenarios".
[4]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[5]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[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”, 2020-07.
[10]		ETSI TS 103 793: " Rail Telecommunications (RT); Future Rail Mobile Communication System (FRMCS); FRMCS Radio Characteristics"
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[bookmark: _Toc164753763]5.2	Bands n100 and n101
[bookmark: _Toc164753764]5.2.1	REFSENS exception
No band specific REFSENS exception ist needed.	Comment by Michal Szydelko: Instead of this sentence, one can consider removing the whole section, but it would require section re-numbering…
[bookmark: _Toc164753765]5.2.2	A-MPR and MPR
General MPR can be used and no A-MPR is necessary are there are not additional regional requirements which are more stringent than current 3GPP requirements.
[bookmark: _Toc164753766]5.2.3		ECC requirements
From ECC Decision (20)02 [2]	has Hharmonised 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] we can find relevant requirements for UE Tx in ECC Decision (20)02 [2] aAnnex 2.2 for n100, and ECC Decision (20)02 [2] annex 3.2 for n101, see below.
A 2.2 Technical conditions for RMR cab-radio using wideband technologies for n100
For radio access technologies other than GSM-R, the following parameters apply:
[bookmark: MCCQCTEMPBM_00000026][bookmark: MCCQCTEMPBM_00000039][bookmark: MCCQCTEMPBM_00000051][bookmark: MCCQCTEMPBM_00000061][bookmark: MCCQCTEMPBM_00000070][bookmark: MCCQCTEMPBM_00000079]-	Maximum output power: higher than 23 dBm and up to 31 dBm;
-	ACLR[footnoteRef:1]: 37 dB minimum; [1: ] 

-	Uplink power control is mandatory and shall be activated.

A 3.2 Technical conditions for RMR cab-radio using wideband technologies for n101
The following parameters apply:
-	Maximum output power: 31 dBm;
-	ACLR: 37 dB minimum;
-	Unwanted output power in 1920-1980 MHz:
-	-25 dBm/MHz maximum in 1920-1925 MHz;
-	-30 dBm/MHz maximum in 1925-1980 MHz;
-	Uplink power control is mandatory and shall be activated.

NOTE:	For related PC1 cab‑radio Rx characteristics for bands n100 and n101 refer to ETSI TS 103 793 [10].

[bookmark: _Toc164753767]5.2.3.1	n100 compliance
ECC Decision (20)02 [2] mentions two technical Tx conditions for RMR-HPUE- radio using wideband technologies and those are:  
[bookmark: MCCQCTEMPBM_00000025][bookmark: MCCQCTEMPBM_00000038][bookmark: MCCQCTEMPBM_00000050][bookmark: MCCQCTEMPBM_00000060][bookmark: MCCQCTEMPBM_00000069][bookmark: MCCQCTEMPBM_00000078]-	Maximum output power: higher than 23 dBm and up to 31 dBm
-	ACLR : 37 dB minimum
which both are aligned with 3GPP specification therefore no additional requirements are needed for 3GPP specifications for PC1 Tx operation on bands n100 and n101.
[bookmark: _Toc164753768]5.2.3.2	n101 compliance
ECC Decision (20)02 [2] mentions four technical Tx conditions for RMR-HPUE - radio using wideband technologies and those are:  
[bookmark: MCCQCTEMPBM_00000024][bookmark: MCCQCTEMPBM_00000037][bookmark: MCCQCTEMPBM_00000049][bookmark: MCCQCTEMPBM_00000059][bookmark: MCCQCTEMPBM_00000068][bookmark: MCCQCTEMPBM_00000077]-	Maximum output power: 31 dBm;
-	ACLR: 37 dB minimum;
-	Unwanted output power in 1920-1980 MHz:
-	-25 dBm/MHz maximum in 1920-1925 MHz;
-	-30 dBm/MHz maximum in 1925-1980 MHz;
-	Uplink power control is mandatory and shall be activated.
Maximum output power, ACLR and power control are all aligned with 3GPP specifications inherently but unwanted output power in 1920-1980 MHz needs some investigation.
In Figure 5.2.3.2-1 we compare ECC Decision (20)02 [2] Uunwanted output power in 1920-1980 MHz requirement to 3GPP general emission mask and can observe that both 5 MHz and 10 MHz channel bandwidth 3GPP general emission mask inherently guarantees compliance to ECC Decision (20)02 [2] requirement therefore no additional 3GPP requirements are needed for PC1 Tx operation on bands n100 and n101.
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Figure 5.25.1.3.2-1: Ccomparison of ECC Decision (20)02 uUnwanted output power requirement to 3GPP general emission mask

[bookmark: _Toc164753769]5.2.4		ECC Report 318
It is stated in the Executive Summary of the ECC Report 318 [6] that:
For both 900 MHz and 1900 MHz bands, Monte Carlo studies based on SEAMCAT have been conducted and show that the interference from FRMCS cab-radio of 31 dBm output power to MFCN uplink is acceptable when uplink power-control is implemented and activated and with unwanted emissions as described in Annex 10. 
Annex 9 provides a worst-case analysis based on an MCL calculation for the case without FRMCS cab-radio uplink power control. It concludes that this could result in harmful interferences unless unwanted emissions from cab-radio would be reduced to -53 dBm/MHz in the 880-915 MHz and 1920-1980 MHz frequency ranges. 
FRMCS cab-radios shall therefore implement and activate uplink power control in the 900 MHz and 1900 MHz band. FRMCS high-power cab-radios are not permitted to operate without uplink power control. 
From ECC Report 318 [6] it can be seen that ECC has performed Monte Carlo studies that show that the interference from FRMCS cab-radio of 31 dBm output power to MFCN uplink is acceptable when uplink power-control is implemented and activated.
------------------------------ End of modified section -------------------------
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