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1	Introduction
At RAN2#124, we submitted a CR R2-2313195 to clarify that an NCR-MT does not use P-Max and network-signalled emission masks (i.e. NS values signalled by additionalSpectrumEmission) to control the uplink output power and operating band unwanted emissions, based on our understanding of RAN4’s planned updates to TS 38.106 for Rel-18 NCR. However, the CR was postponed in RAN2 to allow RAN4 time to finalize the updates to TS 38.106.
Now that NCR has been added to TS 38.106, we have revised our CR in R2-2403445. This contribution discusses the CR based on the relevant content in TS 38.106.
2	Discussion
2.1	Repeater classes in RAN4
For context, it is good to understand how NCR RF requirements are specified by RAN4 in TS 38.106.
RAN4 differentiates between several repeater classes for both the downlink and uplink, where the RF requirements are specified for the respective classes of repeaters. For NCR uplink, two classes are specified in TS 38.106 4.3A.2:
-	Wide Area NCR are characterised by requirements derived from Macro Cell and/or Micro Cell scenarios.
-	Local Area NCR are characterised by requirements derived from Pico Cell and/or Micro Cell scenarios.
Observation 1: For uplink RF requirements, RAN4 differentiates between two NCR classes: wide area and local area.
In contrast, RAN2 does not differentiate between repeater RF classes, as it is assumed that all NCRs support the same baseline (mandatory) features, while further (optional) NCR functionality is differentiated by the UE capabilities indicated by the NCR-MT.
2.2	Output power requirements for NCR
Clause 6.2 of TS 38.106 specifies the output power requirements for Rel-17 repeaters as well as for Rel-18 NCR, where NCR-MT and NCR-Fwd output power requirements are specified separately.
In particular, subclause 6.2.3.2 outlines the requirements for NCR-MT. According to this subclause, wide area and local area NCR-MT have similar requirements to wide area and local area IAB-MT, respectively (see TS 38.174 clause 6.2.1B), where wide area NCR-MT has no upper limit on output power, and local area NCR-MT has an upper limit of 24 dBm. This is in contrast to regular UEs, where the uplink transmissions power is determined by a number of factors, including the RRC-signalled IE P-Max (see TS 38.101-1 6.2).
Observation 2: NCR-MT has similar uplink transmission power requirements as IAB-MT. In particular, this power is independent of the IE P-Max.   
TS 38.331 captures the fact that IAB-MT ignores P-Max, e.g. in the field description for p-Max in FrequencyInfoUL-SIB:
	FrequencyInfoUL-SIB field descriptions

	…

	p-Max
Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell, TS 38.101-2 [39] in case of an FR2 cell or TS 38.101-5 [75] in case of an NTN cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT, the IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

	…


The same should be captured for NCR-MT throughout TS 38.331.
Proposal 1: Capture throughout TS 38.331 that NCR-MT ignores the field p-Max (similar to IAB-MT).
This was already captured in our earlier CR, and is captured again in our revised CR.
2.2	Emissions requirements for NCR-MT
Clause 6.5 of TS 38.106 specifies emissions requirements (e.g. out-of-band emissions and spurious emissions) for Rel-17 and Rel-18 repeaters. 
Focussing in on the operating band unwanted emissions requirements, which are specified for NCR-MT in subclause 6.5.3.3.2: wide area NCR-MT applies similar requirements as a normal base station (which are specified in TS 38.104), regardless of simultaneous transmission with NCR-Fwd; however, local area NCR-MT needs to support the network-signalled UE spectrum emission mask requirements that are specified for regular UEs in TS 38.101-1 clause 6.5.2, i.e. the additionalSpectrumEmission values, which are signalled in the RRC IE NR-NS-PmaxList. In this regard, NCR-MT is different from IAB-MT, which has no dependencies on NR-NS-PmaxList for the operating band unwanted emissions requirements (see TS 38.174 clause 6.6.4).
Observation 3: Unlike IAB-MT, local area NCR-MT needs to support the NS values in additionalSpectrumEmission.
TS 38.331 captures the fact that IAB-MT can ignore additionalSpectrumEmission when decoding SIB1 without needing to treat the cell as barred:[bookmark: _Toc60776719][bookmark: _Toc162894022]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>	store the acquired SIB1;
1>	…
1>	else:
2>	… and
2>	if the UE is IAB-MT or supports at least one additionalSpectrumEmission in the nr-NS-PmaxList or nr-NS-PmaxListAerial for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and
2>	…
3>	[Do additional actions.]
2>	else:
3>	consider the cell as barred in accordance with TS 38.304 [20]; and
3>	perform barring as if intraFreqReselection, or intraFreqReselectionRedCap for RedCap UEs, or intraFreqReselection-eRedCap for eRedCap UEs, or intraFreqReselection2RxXR for 2Rx XR UEs is set to notAllowed;

In the case of NCR-MT, however, we cannot use a blanket statement to allow NCR-MT to disregard additionalSpectrumEmission, since RAN4 has specified that local area NCR-MT must support the emission masks from TS 38.101-1. On the other hand, wide area NCR-MT should not be required to support this field.

In our view, RAN2 can clarify that the wide area NCR-MT is allowed to ignore this field: 2>	if the UE is IAB-MT or wide area NCR-MT (see TS 38.104 [xy]) or supports at least one additionalSpectrumEmission in the nr-NS-PmaxList or nr-NS-PmaxListAerial for a supported band in the downlink for TDD, or a supported band in uplink for FDD, and

Proposal 2: Capture in TS 38.331 clause 5.2.2.4.2 that wide area NCR-MT does not need to support additionalSpectrumEmission (similar to IAB-MT).
In the earlier version of our CR, we had proposed for NCR-MT to ignore additionalSpectrumEmission, regardless of it being a local area vs wide area NCR-MT, but we have made the above revision in the latest version of the CR.
2.3	Way forward
Based on the above discussion, we propose that RAN2 should agree to the revised CR in R2-2403445, which incorporates Proposal 1 and Proposal 2 into TS 38.331.
Proposal 3: Agree to CR 4475r1 in R2-2403445 for TS 38.331 to clarify that NCR-MT shall ignore P-Max and wide area NCR-MT does not need to support additionalSpectrumEmission.
However, if companies still have some doubt, RAN2 could consider sending an LS to RAN4 to double check the assumptions. We have drafted an LS in the Annex of this document.
Proposal 4: In case of further doubts on the CR in R2-2403445, RAN2 can send an LS to RAN4 to verify the assumptions made in the CR.
3	Conclusion
This document has made the following observations:
Observation 1: For uplink RF requirements, RAN4 differentiates between two NCR classes: wide area and local area.
Observation 2: NCR-MT has similar uplink transmission power requirements as IAB-MT. In particular, this power is independent of the IE P-Max.   
Observation 3: Unlike IAB-MT, local area NCR-MT needs to support the NS values in additionalSpectrumEmission.
And proposed the following:
Proposal 1: Capture throughout TS 38.331 that NCR-MT ignores the field p-Max (similar to IAB-MT).
Proposal 2: Capture in TS 38.331 clause 5.2.2.4.2 that wide area NCR-MT does not need to support additionalSpectrumEmission (similar to IAB-MT).
Proposal 3: Agree to CR 4475r1 in R2-2403445 for TS 38.331 to clarify that NCR-MT shall ignore P-Max and wide area NCR-MT does not need to support additionalSpectrumEmission.
Proposal 4: In case of further doubts on the CR in R2-2403445, RAN2 can send an LS to RAN4 to verify the assumptions made in the CR.
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1. Overall Description:
RAN2 understands that the RRC information elements P-Max and additionalSpectrumEmission are applicable relevant for determining a UE’s uplink output power and emissions masks, respectively (as specified by RAN4 in TS 38.101-1).
RAN2 discussed how these parameters should be handled by NCR-MT in the RRC specification (TS 38.331) according to the attached CR in R2-2403445, which was based on the below assumptions:
1) According to 6.2.3.2 of TS 38.106, the uplink output power of NCR-MT is not dependent on P-Max. Therefore NCR-MT shall ignore this field.
2) According to 6.5.3.3.2 of TS 38.106, local area NCR-MT must support the network-signalled spectrum emission masks that are specified in TS 38.101-1. On the other hand, wide area NCR-MT has no requirement to support those emission masks, and instead applies the emission requirements for a BS (according to TS 38.104).
3) RAN2 assumes that an NCR knows itself whether it is a wide area or local area NCR, and that the gNB does not need to know the class of the NCR.

2. Actions:
To RAN4.
ACTION: 	RAN2 respectfully asks RAN4 to verify if the listed assumptions are correct.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#126	from 2024-05-20	to 2024-05-24		Fukuoka, Japan
RAN2#127	from 2024-08-19	to 2024-08-23		Maastricht, NL







