[bookmark: OLE_LINK3]3GPP TSG RAN WG1 #109-e			R1-2204361
e-Meeting, May 9th – 20th, 2022

Source:	NTT DOCOMO, INC.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Title:	Discussion on UE features for RedCap
[bookmark: Source]Agenda Item:	8.16.6
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
The updated RAN1 UE features list for Rel-17 NR after RAN1#108-e is available in [1]. Also, In RAN#95e, following agreement was made [2]:
		conclusion: 
	- "FG 28-1 is reported per UE, and FG 28-3 is reported per band" is agreed



In this contribution, we present our views regarding the UE features for RedCap.

2. Rel-17 UE features for RedCap UE
· FG 28-1: RedCap UE
· Based on the agreement in RAN#95e, no further discussion is necessary in RAN1 regarding the reporting type, i.e., FG 28-1 is reported per UE w/o FDD/TDD or FR1/FR2 differentiation.
· The column of components can be updated based on the following agreement in RAN1#108-e:
· 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 in connected mode,
· BWP#0 configuration option 1: CD-SSB is included
· BWP#0 configuration option 2: SSB may or may not be included depending on the support of FG 6-1a
· 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
	Agreement
· The following working assumptions from RAN1#107-e are NOT confirmed for idle/inactive mode and furthermore they are replaced by the agreements further down for connected mode.
· For FR1,
· For a separate initial DL BWP (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For FR2,
· For a separate initial DL BWP (if it does not include CD-SSB) from RAN1 perspective,
· Working assumption: If it is configured for paging, RedCap UE expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB from RAN1 perspective
· For BWP#0 configuration option 1,
· For FR1,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,
· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB.
· Note: For BWP#0 configuration option 2,
· For FR1,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB
· For FR2,
· For a separate initial DL BWP in connected mode (if it does not include CD-SSB), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB



· The column of “Consequence if the feature is not supported by the UE” can be confirmed.
· The Note “RedCap UEs do not support carrier aggregation or dual connectivity.” can be kept.

· FG 28-3: Half-duplex FDD operation type A for RedCap UE
· Based on the agreement in RAN#95e, no further discussion is necessary in RAN1 regarding the reporting type, i.e., FG 28-3 is reported per band, which is applicable only to FR1 FDD bands.
· The column of “Consequence if the feature is not supported by the UE” can be confirmed.

· [bookmark: _Hlk95264759]New FG for RRC-configured active DL BWP without CD-SSB or NCD-SSB
· Based on the following agreements in RAN1#108-e, RRC-configured active DL BWP without CD-SSB or NCD-SSB (with or without supporting CSI-RS) is optional capability. We are fine with either defining a new FG for RedCap or reusing existing FG 6-1a (BWP operation without restriction on BW of BWP(s)).
	Agreement 
Replace the working assumption from RAN1#107e “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities” with the following agreement:
For FR1,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on [FG 6-1a] with supporting CSI-RS, or [FG 6-1a]  without supporting CSI-RS.
For FR2,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
Note: The cases that CSI-RS in this agreement can support are left to RAN4

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

Conclusion
· From RAN1 perspective, whether and under what conditions a RedCap UE requires to be configured with existing measurement gaps to support operation without SSB in an RRC-configured active BWP, and its related UE feature discussion (including measurement gaps) is up to RAN4.
· Send an LS to RAN4 to inform them about the conclusion.



· Report type of this FG should be per UE with FR1/FR2 differentiation or per band for more flexibility to indicate the support of this BWP operation for different FR.
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