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1. Introduction
In the RAN1#108-e meeting, following agreements were made for RedCap UE features [1]:

	Agreement: 
· Following capabilities are added as components in FG 28-1

· a) Separate initial UL BWP for RedCap UEs

· It includes the configuration(s) needed for RedCap UE to perform random access

· b) 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

Agreement: 
· Component in FG 28-1 is updated as follows

· a) 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

· Add a note in FG 28-1: It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

Agreement: 
· Delete FG 28-2

· (As conclusion) It is up to RAN4 whether/how to report UE Rx structure for FR2




In addition, in RAN#95-e meeting [2], it was agreed that FG 28-1 is reported per UE, and FG 28-3 is reported per band. In this contribution, we present our view on remaining issues for Rel-17 REDCAP UE features. 
2. Discussion on REDCAP UE features
2.1. Discussion for FG 28-1  
For FG 28-1, following issues need to be discussed. 

· Issue#1: FFS for separate initial DL BWP used for paging, CD-SSB is included
· Issue#2: FFS whether to add any other basic features for RedCap UE
· Issue#2: Need of FDD/TDD differentiation and FR1/FR2 differentiation

2.1.1. Issue#1 on FFS for separate initial DL BWP used for paging, CD-SSB is included
For the 1st issue, based on the progress achieved so for AI 8.6.1, for the RedCap UE in the RRC_idle/inactive mode, when the separate initial DL BWP is used for paging, CD-SSB should be included. However, for the RedCap UE in the RRC_connected mode, CD-SSB is not needed if the RedCap UE indicating supporting the FG similar as FG 6-1a; or NCD-SSB can be included instead of CD-SSB in the separate initial DL BWP if the RedCap UE does not support the FG6-1a like feature. In addition, if BWP#0 configuration option 1 is agreed to be supported to configure RedCap UE with the separate initial DL BWP, then for the RedCap UE, regardless of its mode i.e., idle/inactive or connected, when the separate initial DL BWP is used for paging, CD-SSB should be included. From our understanding, the component of FG28-1 should be the basic and mandatory feature for RedCap UE, hence for paging monitoring in the separate initial DL BWP, SSB is always required. Therefore, this component can be described as for separate initial DL BWP used for paging, SSB is included. Alternatively, it can also be decided on how to capture it once the decision related to BWP#0 configuration option 1 is made in AI 8.6.1. 

Proposal 1: Following component can be added into FG28-1. 
· For separate initial DL BWP used for paging, SSB is included

2.1.2. Issue#2 on FFS whether to add any other basic features for RedCap UE

For the FG related to UE-specific BWP for RedCap UEs, there were some discussions, but no agreement was made yet. Based on the agreements made in AI 8.6.1, see below:

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
Considering forward compatibility, following is proposed:  

Proposal 2: Following “Basic BWP operation for RedCap UE” should be captured as a separate FG (one example is given in FG 28-x):
· Basic BWP operation with restriction for RedCap UE

· 1 UE-specific RRC configured DL BWP per carrier

· 1 UE-specific RRC configured UL BWP per carrier

· RRC reconfiguration of any parameters related to BWP

· BW of a UE-specific RRC configured BWP includes SSB for PCell 

· BW of a UE-specific RRC configured BWP may not include BW of MIB-configured CORESET#0 
· Support NCD-SSB and support existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including measurements based on NCD-SSB) in an RRC-configured DL BWP that does not include CD-SSB

· NCD-SSB is configured by higher layer

· NCD-SSB is QCL-ed with CD-SSB when the NCD-SSB and CD-SSB have the same SSB index
	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
	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-x
	BWP operation with restriction 
	· 1 UE-specific RRC configured DL BWP per carrier

· 1 UE-specific RRC configured UL BWP per carrier

· RRC reconfiguration of any parameters related to BWP
· BW of a UE-specific RRC configured BWP includes SSB for PCell

· BW of a UE-specific RRC configured BWP may not include BW of MIB-configured CORESET#0 
· Support existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including measurements based on NCD-SSB) in an RRC-configured DL BWP that does not include CD-SSB
· NCD-SSB is configured by higher layer
· NCD-SSB is QCL-ed with CD-SSB when the NCD-SSB and CD-SSB have the same SSB index
	FG28-1
	Yes
	
	Impact on UE complexity
	Per UE
	No
	No
	
	
	Optional with capability signaling


In addition, in the last RAN1 meeting, there was discussion on for RedCap UE operating in the BWP without SSB, and following conclusion was made. Related LS [3] was also sent to RAN4. Therefore, there is no need for RAN1 to continue the discussion on how to capture such optional FG based on FG6-1a like FG and/or combination of FG6-1a like FG and CSI-RS.  
	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.


2.1.3. Issue#3 on the need of FDD/TDD and FR1/FR2 differentiation for FG 28-1 
It was agreed that FG 28-1 is defined per UE. At least for FR1/FR2 differentiation, it may be desirable to have a differentiation. So, we are open to consider such differentiation. 
Proposal 3: For FG28-1, there is no need for FDD/TDD differentiation.

· FFS on the need of FR1/FR2 differentiation

2.2. FG 28-3
For 28-3 of Half-duplex FDD operation type A for RedCap UE, since it was already agreed that the type is per band, there is no need of FDD/TDD differentiation and FR1/FR2 differentiation. 
Proposal 4: For FG28-3, no need of FDD/TDD differentiation and FR1/FR2 differentiation.
3. Proposal Summary
In this contribution, we provide our comments for the RedCap UE features. Following are the proposals:

Proposal 1: Following component can be added into FG28-1. 
· For separate initial DL BWP used for paging, SSB is included

Proposal 2: Following “Basic BWP operation for RedCap UE” should be captured as a separate FG:
· Basic BWP operation with restriction for RedCap UE

· 1 UE-specific RRC configured DL BWP per carrier

· 1 UE-specific RRC configured UL BWP per carrier

· RRC reconfiguration of any parameters related to BWP

· BW of a UE-specific RRC configured BWP includes SSB for PCell 

· BW of a UE-specific RRC configured BWP may not include BW of MIB-configured CORESET#0 
· Support NCD-SSB and support existing applicable mandatory feature(s) that are based on SSB using NCD-SSB (including measurements based on NCD-SSB) in an RRC-configured DL BWP that does not include CD-SSB

· NCD-SSB is configured by higher layer

· NCD-SSB is QCL-ed with CD-SSB when the NCD-SSB and CD-SSB have the same SSB index
Proposal 3: For FG28-1, there is no need for FDD/TDD differentiation.

· FFS on the need of FR1/FR2 differentiation

Proposal 4: For FG28-3, no need of FDD/TDD differentiation and FR1/FR2 differentiation.
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5. Appendix for 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.

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


