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1	Introduction
[bookmark: _Toc67770514]This contribution concerns the new RAN1 UE features associated with the Rel-17 WI on support of reduced capability (RedCap) NR devices [1].
Some guidelines provided by RAN2 during the work with the Rel-16 UE feature list can be found in [2][3][4].
Based on RAN1 agreements made so far for RedCap [5], a preliminary RAN1 UE feature list for RedCap has already been provided in [6], and it has been copied into the Annex of this contribution for convenience.
[bookmark: _In-sequence_SDU_delivery]2	Discussion
The preliminary feature list (see Annex) has square brackets in the columns ‘Type’ and ‘Need of FR1/FR2 differentiation’ for some feature groups (FGs).
[bookmark: _Toc84039536]Use the preliminary RAN1 UE feature list for RedCap as a starting point and consider how to resolve the square brackets.

FG 28-1 (‘RedCap UE’)
For FG 28-1 (‘RedCap UE’), the ‘Need of FR1/FR2 differentiation’ is set to ‘[No]’. FR1/FR2 differentiation would be needed if it is desired to indicate that a UE supporting both FR1 and FR2 is a RedCap UE in one of the frequency ranges but not in the other frequency range. It is currently not clear to us whether there might be a need for such a hybrid UE.
[bookmark: _Toc84039537]Discuss whether there is any need of FR1/FR2 differentiation for FG 28-1 (‘RedCap UE’).

FG 28-2 (‘Number of UE Rx branches and DL MIMO layers for RedCap UE’)
For FG 28-2 (‘Number of UE Rx branches and DL MIMO layers for RedCap UE’), the ‘Type’ is set to ‘[Per band]’ and the ‘Need of FR1/FR2 differentiation’ is set to ‘[No]’. Note that if the ‘Type’ is indeed agreed to be ‘Per band’, then FR1/FR2 differentiation is supported implicitly and therefore ‘Need of FR1/FR2 differentiation’ can be set to ‘No’. To our understanding, it is likely that it will be desired to indicate support of different number of Rx branches for different bands, so we propose to remove the square brackets.
[bookmark: _Toc84039538]FG 28-2 (‘Number of UE Rx branches and DL MIMO layers for RedCap UE’’) is per band, i.e., all square brackets can be removed.

FG 28-3 (‘Half-duplex FDD operation for RedCap UE’)
For FG 28-3 (‘Half-duplex FDD operation for RedCap UE’), the ‘Type’ is set to ‘[Per band]’. To our understanding, it is likely that it will be desired to indicate support of different duplex modes (HD-FDD/FD-FDD) for different FDD bands, so we propose to remove the square brackets.
[bookmark: _Toc84039539]FG 28-3 (‘Half-duplex FDD operation for RedCap UE’) is per band, i.e., the square brackets can be removed.

FGs 28-4 (‘DL 256QAM support for RedCap UE’) and 28-5 (‘UL 256QAM support for RedCap UE’)
For FGs 28-4 (‘DL 256QAM support for RedCap UE’) and 28-5 (‘UL 256QAM support for RedCap UE’), the ‘Type’ is set to ‘[Per band]’ and the ‘Need of FR1/FR2 differentiation’ is set to ‘[No]’. These FGs consist of several components, and in the current specification [7], some of the capabilities corresponding to these components are per UE, some are per band, and some are per frequency range. Our assumption is that it will at least be desired to indicate support per frequency range, perhaps even per band.
[bookmark: _Toc84039540]FG 28-4 (‘DL 256QAM support for RedCap UE’) is either per band or per frequency range.
[bookmark: _Toc84039541]FG 28-5 (‘UL 256QAM support for RedCap UE’) is either per band or per frequency range.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Use the preliminary RAN1 UE feature list for RedCap as a starting point and consider how to resolve the square brackets.
Proposal 2	Discuss whether there is any need of FR1/FR2 differentiation for FG 28-1 (‘RedCap UE’).
Proposal 3	FG 28-2 (‘Number of UE Rx branches and DL MIMO layers for RedCap UE’’) is per band, i.e., all square brackets can be removed.
Proposal 4	FG 28-3 (‘Half-duplex FDD operation for RedCap UE’) is per band, i.e., the square brackets can be removed.
Proposal 5	FG 28-4 (‘DL 256QAM support for RedCap UE’) is either per band or per frequency range.
Proposal 6	FG 28-5 (‘UL 256QAM support for RedCap UE’) is either per band or per frequency range.
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Annex: Extract from preliminary RAN1 UE features list for Rel-17 NR [6]
28. NR_redcap
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	 28. NR_redcap
	28-1
	RedCap UE
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
	
	Yes
	
	Impact on UE complexity
	Per UE
	No
	[No]
	
	RedCap UEs do not support carrier aggregation or dual connectivity.
	Optional with capability signaling

	 28. NR_redcap
	28-2
	[bookmark: _Hlk83717534]Number of UE Rx branches and DL MIMO layers for RedCap UE
	1. For a RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
2. For a RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.
	28-1
	Yes
	
	Impact on UE complexity
	[Per band]
	No
	[No]
	
	For UE capability signalling, the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework. Detailed signalling is up to RAN2.
	Optional with capability signaling

	28. NR_redcap
	28-3
	Half-duplex FDD operation for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) for RedCap UE
	28-1
	Yes
	
	Impact on UE complexity
	[Per band]
	FDD only
	FR1 only
	
	
	Optional with capability signaling

	 28. NR_redcap
	28-4
	DL 256QAM support for RedCap UE
	1. Support of 256QAM for PDSCH for RedCap UE
2. Support of 256QAM MCS table (Table 5.1.3.1-2 in TS 38.214) for PDSCH for RedCap UE
3. Support of CQI table 2 (Table 5.2.2.1-3 in TS 38.214) for RedCap UE
	28-1
	Yes
	
	Impacts on UE complexity and DL link performance at high SNR
	[Per band]
	No
	[No]
	
	For RedCap UEs, the 256QAM MCS table for PDSCH and CQI table 2 are only supported if the UE supports 256QAM for PDSCH.
	Optional with capability signaling

	 28. NR_redcap
	28-5
	UL 256QAM support for RedCap UE
	1. Support of 256QAM for PUSCH for RedCap UE
2. Support of 256QAM MCS table (Table 5.1.3.1-2 in TS 38.214) for PUSCH for RedCap UE
	28-1
	Yes
	
	Impact on UE complexity and UL link performance at high SNR
	[Per band]
	No
	[No]
	
	For RedCap UEs, the 256QAM MCS table for PUSCH is only supported if the UE supports 256QAM for PUSCH.
	Optional with capability signaling



	4/4	


