Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 Meeting #109-e	R1-2203116
e-Meeting, 9th – 20th May 2022

Agenda Item:	8.16.6
Source:	Ericsson
Title:	UE features for RedCap
Document for:	Discussion, Decision
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].
Current Rel-16 UE capability definitions and UE feature lists can be found in [2][3]. Some guidelines provided by RAN2 during the work with the Rel-16 UE feature list can be found in [4][5][6].
Based on agreements made so far for RedCap [7], RAN1 discussed the UE feature list for RedCap [8], resulting in the UE feature list captured in [9], which has been copied into the Annex of this contribution for convenience.
RAN#95-e discussed whether the FGs should be reported per UE or per band [10] and agreed that “FG 28-1 is reported per UE, and FG 28-3 is reported per band”.
[bookmark: _In-sequence_SDU_delivery]2	RedCap features
2.1	FG 28-1 (‘RedCap UE’)
Some additional FG 28-1 components that were discussed in RAN1#108-e were considered to be pending further discussion under another agenda item (8.6.1.1). We propose that these components are added in order to clarify that these components are needed as mandatory features to ensure the intended operation for all RedCap UEs. Note the following relevant RAN1#108-e agreement [7]:
	Agreement:
· A RedCap UE supports existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including NCD-SSB based measurements) as mandatory feature(s) in an RRC-configured DL BWP that does not include CD-SSB.
· NCD-SSB is ‘QCL’-ed with CD-SSB when the NCD-SSB and CD-SSB share the same SSB index.
· Note: RAN1 assumes that NCD-SSB is configured by higher layer




[bookmark: _Toc101776598]Add FG 28-1 (‘RedCap UE’) components according to the table below.
	1. Maximum FR1 RedCap UE bandwidth is 20 MHz.
2. Maximum FR2 RedCap UE bandwidth is 100 MHz.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap UEs
- It includes CSS/CORESET for random access
- For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
6. RRC-configured DL BWP with CD-SSB or NCD-SSB
7. NCD-SSB based measurements in RRC-configured DL BWP



There are square brackets in some of the fields for FG 28-1. After the RAN#95-e decision that FG 28-1 should be reported per UE, we think that all these square brackets can be removed and text within them kept as is.
[bookmark: _Toc101776599]Remove all square brackets (but keep the text within them) on the FG 28-1 row.

For FG 28-1, the “Note” field indicates that “It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A”. Considering the following RAN2#117-e agreements, early indication in Msg3 and MsgA could also be added as components.
	1. Dedicated LCID for RedCap is always indicated when CCCH is sent in MsgA by a RedCap UE (i.e. no other precondition).
[…]
2. The working assumption that Msg3 early identification is mandatorily supported by RedCap UE is confirmed



[bookmark: _Toc101776600]Add ‘Early indication of RedCap UE in Msg3 for 4-step RACH’ as an FG 28-1 component.
[bookmark: _Toc101776601]Clarify in the feature list that ‘Early indication of RedCap UE in MsgA for 2-step RACH’ is supported for UEs that support FG 28-1 and 2-step RACH.

2.2	FG 28-3 (‘Half-duplex FDD operation for RedCap UE’)
There are square brackets in some of the fields for FG 28-3. After the RAN#95-e decision that FG 28-3 should be reported per band, we think that all these square brackets can be removed and text within them kept as is, except that it needs to be clarified that the “Consequence if the feature is not supported by the UE” is that the “UE is assumed to support FD-FDD in that band” rather than in all FDD bands.
[bookmark: _Toc101776602]For FG 28-3 (‘Half-duplex FDD operation for RedCap UE’), clarify that the “Consequence if the feature is not supported by the UE” is that the “UE is assumed to support FD-FDD in that band” rather than in all FDD bands.
[bookmark: _Toc101776603]Remove all other square brackets (but keep the text within them) on the FG 28-3 row.
[bookmark: _Toc101776604]Consider removing “type A” from all fields on the FG 28-3 row (since NR only has a single HD-FDD operation type).
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Add FG 28-1 (‘RedCap UE’) components according to the table below.
Proposal 2	Remove all square brackets (but keep the text within them) on the FG 28-1 row.
Proposal 3	Add ‘Early indication of RedCap UE in Msg3 for 4-step RACH’ as an FG 28-1 component.
Proposal 4	Clarify in the feature list that ‘Early indication of RedCap UE in MsgA for 2-step RACH’ is supported for UEs that support FG 28-1 and 2-step RACH.
Proposal 5	For FG 28-3 (‘Half-duplex FDD operation for RedCap UE’), clarify that the “Consequence if the feature is not supported by the UE” is that the “UE is assumed to support FD-FDD in that band” rather than in all FDD bands.
Proposal 6	Remove all other square brackets (but keep the text within them) on the FG 28-3 row.
Proposal 7	Consider removing “type A” from all fields on the FG 28-3 row (since NR only has a single HD-FDD operation type).
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Annex: Extract from RAN1 UE feature list for Rel-17 NR [9]
28. [bookmark: _Hlk88508221]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.
3. Early indication of RedCap UE in Msg.1 for 4-step RACH
4. Separate initial UL BWP for RedCap UEs
- It includes the configuration(s) needed for RedCap UE to perform random access
- Enabling/disabling of frequency hopping for common PUCCH resources
5. Separate initial DL BWP for RedCap Ues
- It includes CSS/CORESET for random access
- FFS: For separate initial DL BWP used for paging, CD-SSB is included
- For separate initial DL BWP only used for RACH, SSB may or may not be included
FFS whether to add any other basic features for RedCap UE
	
	Yes
	
	[Network assumes the UE is not a RedCap UE]
	[Per UE]
	[No]
	[No]
	
	[RedCap UEs do not support carrier aggregation or dual connectivity.]
It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A
	Optional with capability signaling
RedCap UE must indicate this FG is supported

	28. NR_redcap
	28-3
	Half-duplex FDD operation type A for RedCap UE
	1. Half-duplex FDD operation (instead of full-duplex FDD operation) type A for RedCap UE
	28-1
	Yes
	
	[UE is assumed to support FD-FDD in FDD bands]
	[Per band]
	[FDD only]
	[FR1 only]
	
	
	Optional with capability signaling
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