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1 Introduction
During previous RAN4#98bis-e meeting, the discussion on the RMR 1900 work item [1] was initiated in [3].
In this contribution provide further analysis of the general aspects of the RMR1900 topic.
Multiple aspects discussed in this contribution are related to both RMR900 and RMR1900. Therefore, similar contributions were submitted to agenda 8.5.1 and 8.6.1, for sake of completeness. It is expected that RMR900 and RMR1900 topics will be handled together. 
1.1 	NR BS specifications impact
New NR band it is expected to be introduced by the RMR1900. The following aspects shall be considered: 
· RMR operation in 1900 band is to rely on single-RAT NR specification, with RMR requirements included in the following specifications: 
· TS 38.101-1 for NR UE RF requirements 
· TS 38.104 for NR BS RF requirements for the BS type 1-C only (i.e. non-AAS BS architecture only) 
· RMR operation is limited to Europe. Therefore any RMR-specific requirement shall be considered as regional requirement, with relevant wording captured in the TS 38.104 specification.

Referring to the RMR900 WID, the following NR specifications were listed as being impacted [2]: 
Table 1: Impacted specification, as per 900 RMR WID [2]
	Impacted existing TS/TR

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.101-1
	NR; UE Radio transmission and reception
	RAN#95
	Core UE part

	38.133
	NR; Requirements for support of radio resource management
	RAN#95
	Core UE part

	38.104
	NR; BS Radio transmission and reception
	RAN#95
	Core BS part

	38.141-1
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing
	RAN#95
	Perf. BS part

	38.141-2
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	RAN#95
	Perf. BS part

	36.104
	E-UTRA; BS Radio transmission and reception
	RAN#95
	Core BS part

	36.141
	E-UTRA; BS conformance testing
	RAN#95
	Perf. BS part

	37.104
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	RAN#95
	Core BS part

	37.141
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	RAN#95
	Perf. BS part

	37.105
	Active Antenna System (AAS) Base Station (BS) transmission and reception
	RAN#95
	Perf. BS part

	37.145-1
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 1: conducted conformance testing
	RAN#95
	Perf. BS part

	37.145-2
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 2: radiated conformance testing
	RAN#95
	Perf. BS part



On the other hand, referring to the RMR1900 WID, the following NR specifications were listed as being impacted [2]: 
Table 2: Impacted specification, as per 1900 RMR WID [2]
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.101-1
	NR; UE Radio transmission and reception
	RAN#95
	Core UE part

	38.133
	NR; Requirements for support of radio resource management
	RAN#95
	Core UE part

	38.104
	NR; BS Radio transmission and reception
	RAN#95
	Core BS part

	38.141-1
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing
	RAN#95
	Perf. BS part

	38.141-2
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	RAN#95
	Perf. BS part

	37.105
	Active Antenna System (AAS) Base Station (BS) transmission and reception
	RAN#95
	Perf. BS part

	37.145-1
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 1: conducted conformance testing
	RAN#95
	Perf. BS part

	37.145-2
	Active Antenna System (AAS) Base Station (BS) conformance testing; Part 2: radiated conformance testing
	RAN#95
	Perf. BS part



Comparing the above two lists, one can notice that for the RMR900 following specifications are listed, while those are not listed for RMR1900: 
	36.104
	E-UTRA; BS Radio transmission and reception
	RAN#95
	Core BS part

	36.141
	E-UTRA; BS conformance testing
	RAN#95
	Perf. BS part

	37.104
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	RAN#95
	Core BS part

	37.141
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	RAN#95
	Perf. BS part



As there was no clear motivation identified while comparing those two WIDs, the above misalignment shall be clarified. In our understanding the RMR requirements are to be included into the NR UE RF (TS 38.101-1) and NR BS RF (TS 38.104) specifications. 
Observation 1: lists of impacted specifications in RMR900 WID and RMR1900 WID shall be aligned.  
Proposal 1: Add TS36.104, 36.141, 37.104, 37.141 to the list of impacted specifications in RMR1900 WID.
1.2 	Relation to other RATs
Referring to the ECC decision in [4], the following statements can be found on GSM-R: 
RMR encompasses GSM-R and its successor(s), including the Future Railway Mobile Communication System (FRMCS).
Annex A of the ECC decision in [4] defined technical conditions for the GSM-R in (874.4 – 880MHz / 919.4-925MHz). Furthermore, the same ECC decision in [4] also mentions on “LTE or NR, including NB-IoT”: 
CEPT administrations wishing to allow multiple carriers using wideband technologies4 or higher e.i.r.p. for RMR BS than stated in the technical conditions should consider the implementation of a coordination procedure or other mitigation measures;
4 LTE or NR, including NB-IoT
Therefore it is seen to be required to clarify that the related WIDs on RMR900 and RMR1900 in [1, 2] are specifically asking to define the NR operating band (i.e. no LTE nor GSM operation in those bands is envisioned, as per WID).
It shall be clarified, that the agreed 3GPP WID’s are to specify NR single RAT operation in new RMR1900 band. 
Referring to the annex A2.1 of the ECC decision [5], the following clarification on the NB-IoT operation is captured: 
NB-IoT in-band operation mode without power boost is allowed. NB-IoT guard-band operation mode and in-band operation mode with power boost are not allowed
As per TS 38.104, NB-IoT is considered as part of the NR BS specification. The above interrelations on the NB-IoT operation and power boosting shall be reflected in the TS 38.104. 
Due to the restriction of power boosting for the NB-IoT guard-band operation mode and in-band operation mode, further analysis is needed to identify how this impacts specifications, and how such restrictions shall be implemented. It is seen that this restriction was aimed to restrict some of the unwanted emissions, but further analysis of the background regulatory discussion leading to such restriction may be needed. 
Observation 2:  NB-IoT operation shall be considered during the discussion on the RF requirements, as NB-IoT is included in the NR BS specification. 
Proposal 2: When implementing RMR bands into the NR specifications, account for the NB-IoT guard-band and NB-IoT in-band operation. 
Observation 3:  further analysis is needed to identify the way to implement power boosting restrictions for NB-IoT when operating in RMR bands.  
1.3 	Deployment aspects
For proper analysis of the requirements, some clarification on the expected RMR1900 deployments is required. As the RMR is to be the successor of GSM-R, it is expected that the same sites will be re-used for RMR deployments. 
Referring to the ECC decision in [4] the following was captured on the BS nearby RMR1900 sites: 
· the least restrictive technical conditions (LRTC) for wideband RMR in 1900-1910 MHz assume that MFCN base stations  (BS)  receiving  above  1920  MHz  have  an enhanced  selectivity  compared  to  the  current Harmonised European Standards, which would facilitate coexistence with RMR BS transmitting up to 65 dBm e.i.r.p., and that current MFCN BS located near an RMR radio site may need to be adapted so that they do not suffer interference;
· that operators  of  commercial mobile  networks  in  1920-1980  MHz  should  have,  sufficiently far in advance, information on the rollout of a new RMR BS in 1900-1910 MHz;

Motivation allowing introduction of the above highlighted “assumption” is unclear. The above assumption regarding enhanced selectivity of the MFCN BS is expected to impact the operation of MFCN base stations of MNO networks. It shall be stressed, that the above assumption may be seen as not being aligned with the 3GPP practices for new bands introduction, i.e. to protect the legacy services. Introduction if the RMR1900 may cause harmful interference to the nearby IMT based stations operating above 1920 MHz. To comply with the more stringent enhanced selectivity requirement, BS sites would require hardware updates. 
During the RAN discussion, operators commented that negative impacts to existing deployed equipment in bands (n)8 (for RMR900) and in bands (n)1 (for RMR1900) shall be avoided. Since the RMR bands are new operating bands, and (n)8 and (n)1 are legacy bands, which have incumbent services in the network, we agree with that the deployed network should not be affected. 
Referring to the ECC decision in [4] the following was captured as one of the decisions: 
CEPT administrations wishing to allow multiple carriers using wideband technologies or higher e.i.r.p. for RMR BS than stated in the technical conditions should consider the implementation of a coordination procedure or other mitigation measures;
Based on the above, it is proposed to: 
Proposal 3: Applicability of coordination procedures or mitigation measures shall be further studied for RMR1900, not only for the multi-carrier operation or EIRP above 65dBm, but also for single carrier and for EIRP below 65 dBm. 
Based on the above, more discussion on the possible solutions is required. 
1.4 	Relation to HST
High Speed Train BS demodulation requirements were introduced in 3GPP specifications already in the UTRA specifications (e.g. TS 25.104) and later also for LTE. Recently, the HST requirements were further updated and enhanced for NR. 
As for the RMR discussion, it shall be clarified that there is not link among HST base station requirements and the new RMR bands. 
Proposal 12: it is proposed to clarify in the WID and/or in the related BS specification (TS 38.104) that the HST base station requirements are independent of the RMR1900 discussion.  
2 Conclusion 
Based on the discussion, the following observations and proposals on general aspects, as well as on BS RF were formulated: 
Observation 1: lists of impacted specifications in RMR900 WID and RMR1900 WID shall be aligned.  
Proposal 1: Add TS36.104, 36.141, 37.104, 37.141 to the list of impacted specifications in RMR1900 WID.
Observation 2:  NB-IoT operation shall be considered during the discussion on the RF requirements, as NB-IoT is included in the NR BS specification. 
Proposal 2: When implementing RMR bands into the NR specifications, account for the NB-IoT guard-band and NB-IoT in-band operation. 
Observation 3:  further analysis is needed to identify the way to implement power boosting restrictions for NB-IoT when operating in RMR bands.  
Proposal 3: Applicability of coordination procedures or mitigation measures shall be further studied for RMR1900, not only for the multi-carrier operation or EIRP above 65dBm, but also for single carrier and for EIRP below 65 dBm. 

As there is no dedicated TR for the RMR900/1900, it is proposed to capture some of the proposals into a Draft CR to TS 38.104 in [5] to capture agreements on the RMR1900 and related requirements. Such Draft CR can be used as a living document (updated per meeting) to collect the agreements until the end of the WID, when formal CRs will be issued. Similar task may be needed also for UE side.  
Proposal 4: capture the agreeable proposals into a Draft CR to TS 38.104 in [3] to capture agreements on the RMR1900 and related requirements.
For practical reasons, it is proposed to collect RMR900 and RMR1900 into a single agenda.  
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