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1. Introduction
In this contribution, we present our view on other remaining issues for Rel-17 UE features for RedCap and B52.6GHz. 
2. Discussion on REDCAP UE features
In the RAN1#109-e meeting, following agreements were made for RedCap UE features [1]:

	Agreement
· No FDD/TDD and FR1/FR2 differentiation are necessary for FG 28-1

Agreement
· Following components are added in FG 28-1
· 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

· [RRC-configured DL BWP with CD-SSB or NCD-SSB]

· NCD-SSB based measurements in RRC-configured DL BWP

· Add a note in FG 28-1: A UE supporting this FG is not required to support FG 6-1

· Add an FG for RRC-configured DL BWP without CD-SSB or NCD-SSB for RedCap
28. NR_redcap

28-1a

RRC-configured DL BWP without CD-SSB or NCD-SSB

RRC-configured DL BWP without CD-SSB or NCD-SSB

FFS whether to add additional components
28-1
Yes

Per band

N/A

N/A

Optional with capability signaling

Agreement
· Component 9 in FG 28-1 is updated as: [UE-specific RRC- configured DL BWP with CD-SSB or NCD-SSB]
Agreement
· Confirm the contents in square brackets in the columns of “Consequence if the feature is not supported by the UE” in FG 28-1
· Confirm the note “RedCap UEs do not support carrier aggregation or dual connectivity.” in FG 28-1
Agreement
· The columns of “Consequence if the feature is not supported by the UE” in FG 28-3 is updated as: UE is assumed to support FD-FDD in that FDD bands
Agreement
· The prerequisite FGs of FG 6-2/6-3/6-4 are revised as “6-1 or 28-1”

· Component 5 in FG 6-2/6-3 is revised as: BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell. For RedCap UE, BW of a UE-specific RRC configured BWP includes CD-SSB or NCD-SSB
· Component 6 in FG 6-4 is revised as: BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell. For RedCap UE, BW of a UE-specific RRC configured BWP includes CD-SSB or NCD-SSB


2.1. Discussion for FG 28-1  
For FG 28-1, following are the remaining issues: 

· Issue#1: For component 5, there is one FFS
· 5. Separate initial DL BWP for RedCap UEes

· 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
· Issue#2: FFS whether to add any other basic features for RedCap UE
For the 1st issue, following agreements were made in RAN2#118-e meeting [2]: 
	29.
Clarify in the RRC field description that the paging search space is configured in an initial BWP only if that BWP includes the CD-SSB.

30.
RAN2 confirms that if RedCap-specific initial DL BWP does not contain CD-SSB and CORESET#0, then this BWP will not be configured with a paging search space in any RRC state. In this case, the RedCap UE in RRC_CONNECTED state is not required to read paging. 

31.
 Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in a RedCap-specific initial DL BWP which does not contain CD-SSB and CORESET#0.


Based on above RAN2’s agreements, if the paging search space is included in the separate initial DL BWP, CD-SSB should be included. Therefore, the component 5 can be revised as “FFS: For separate initial DL BWP used for paging, CD-SSB is included”.  
Proposal 1: Modify component 5 as following: 
· 5. Separate initial DL BWP for RedCap UEes

· 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
About issue#2 on FFS whether to add any other basic features for RedCap UE. In the last meeting, there were some discussions on the number of CORESETs the RedCap UE should monitor which may depend on whether the BWP contains the CORESET0 or not. The related proposal is listed below [3].
Low priority proposal 2-5a:

· Add following components in FG 28-1:

· For FR1, support one configured PDCCH CORESET per BWP per cell in addition to CORESET0 if the BWP contains CORESET0, otherwise, support two configured PDCCH CORESETs per BWP per cell in addition to CORESET0.

· For FR2, support two configured PDCCH CORESETs per BWP per cell in addition to CORESET0 if the BWP contains CORESET0, otherwise, support three configured PDCCH CORESETs per BWP per cell in addition to CORESET0.

Similar question also exists for legacy UE supporting FG6-1a. For legacy UE supporting FG6-1a, but not supporting FG3-3 for FR (see description for FG6-1a, FG3-3, FG3-1 component 1 below), it is not quite clear how many CORESETs a legacy UE needs to monitor within an active BWP in case the active BWP does not include the CORESET0. 
· FG 6-1a: Active BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured)

· FG 3-1 component 1: One configured CORESET per BWP per cell in addition to CORESET0. 

· FG 3-3: More than one CORESET configurations per BWP in addition to CORESET0.
· FG3-3 is optional with capability signalling for FR1; and mandatory with capability signalling for FR2
From our understanding, a legacy UE is not required to monitor the CORESET0 outside the active BWP and there is no specification to specify that if the BWP does not contain CORESET0, the legacy UE supporting FG6-1a needs to support two configured PDCCH CORESETs per BWP per cell in addition to CORESET0. Therefore, RedCap UE does not need to have additional requirements compared to legacy UEs capable of FG6-1a.
Observation 1: In case the active BWP does not include the CORESET0, the number of CORESETs required to be monitored by a legacy UE supporting FG6-1a is not clear and clarification is necessary.  
Proposal 2: No additional requirements is added for RedCap UEs compared to legacy UEs capable of FG6-1a. 
In addition, CORESET0 is configured by MIB, its configuration and associated common search space is cell-specific, and mainly used for common signaling. The typical DCI formats monitored in CORESET0 are fallback DCIs, i.e., DCI format 0_0 and 1_0. The usage of CORESET0 is limited, not as flexible as the CORESET configured by UE specific signalling. Whether processing (UE-specific CORESET1 + UE-specific CORESET2) is more complex compared to processing (cell-specific CORESET0 + UE-specific CORESET1) is also not clear.

Given the main motivation for above Low priority proposal 2-5a is to give sufficient scheduling flexibility for the case that the BWP does not contain CORESET0, it is not the key target for the RedCap UEs and network can still use one CORESET other than CORESET0 in the active BWP for scheduling SIB1/OSIs etc. Without above proposal, the system can work well.  Therefore, no need to add any other basic features for RedCap UE in FG28-1.

Proposal 3: There is no need to add any other basic features for RedCap UE in FG28-1.
2.2. FG 28-1a
FG 28-1a is an FG for RRC-configured DL BWP without CD-SSB or NCD-SSB. There is one FFS on whether to add additional components. The additional components should be related to how a RedCap UE can measure SSB outside the RRC-configured DL BWP for BM/BFD/RLM/RRM. 
In the RAN1#108-e meeting, following conclusion was made and related LS [4] was also sent to RAN4 with the information that “its related UE feature discussion (including measurement gaps) is up to RAN4”. Therefore, there is no need for RAN1 to continue the discussion on how to capture such additional components.  
	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.


Proposal 4: For FG28-1a, remove the “FFS whether to add additional components” from RAN1 perspective.
· Note that for FG28-1a, the related UE feature discussion (including measurement gaps) is up to RAN4.
3. Discussion on B52.6 UE features

In RAN1#109 meeting [1], the following agreement is made for multi-slot PDCCH monitoring in carrier aggregation scenario:
Agreement
· For the UE capability parameters for carrier aggregation according to Cases 4,5,6,7 agreed in RAN1#108e, support the following value ranges:

· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only

· Range of pdcch-BlindDetectionCA-R17: {[2 or 4], …, 16}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells

· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability

· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}

· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[3 or 4], …, 16}

· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells

· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability

· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability

· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {1, 2, …, 15} 

· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[2 or 3], …, 16}

· Case 7: Capability on the number of CCs with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells

· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability

· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability

· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability

· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {1, 2, …, 15}

· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3 or 4], …, 16}
Meanwhile, the following working assumption is made in UE feature session [5]:
Workin assumption: Introduce the following new FGs
	24. NR_ext_to_71GHz
	24-11a
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells
	24-4 or 24-5
	Yes
	N/A
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs when configured with DL CA with Rel-17 PDCCH monitoring capability on all the serving cells is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values: {[4,] 5, …, , 16}

This FG is a working assumption 
	Optional with capability signaling 

	24. NR_ext_to_71GHz
	24-11c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4,] 5, …, 16}

This FG is a working assumption
	Optional with capability

	24. NR_ext_to_71GHz
	24-11d
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3,] 4, 5, …, 16}

This FG is a working assumption
	Optional with capability

	24. NR_ext_to_71GHz
	24-11e
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 17, Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	Per BC
	N/A
	N/A
	N/A
	Candidate values for pdcch-BlindDetectionCA-R15: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R16: 1 to 15

Candidate values for pdcch-BlindDetectionCA-R17: 1 to 15

Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16+ pdcch-BlindDetectionCA-R17: {[4,] 5, …, 16}

This FG is a working assumption
	Optional with capability


Proposal 5: Confirm the working assumption on FG 24-11a, 24-11c, 24-11d, 24-11e for CA scenario involving multi-slot PDCCH monitoring.
Besides, the following agreement is made to support NR-DC scenario with mixed case involving multi-slot PDCCH monitoring capability type:

Agreement
· The UE capability framework agreed in RAN1#108-e for CA is extended to the case of NR-DC considering different combinations of Rel-17 (per-slot group) monitoring, Rel-15 (per-slot) monitoring, and Rel-16 (per-span) monitoring within different cell groups.

· Suggest the contents under the bullets for NR-DC cases 4/5/6/7 in Proposal 2-12.2 in R1-2205280 as possible implementation of this agreement to the spec editors.

However, the UE capabilities are not defined for this NR-DC scenario. Thus new FGs should be introduced with the following table:
	24. NR_ext_to_71GHz
	24-11f
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs for MCG and for SCG when configured for NR-DC operation with Rel-17 PDCCH monitoring capability on all the serving cells
	Supported combination of (pdcch-BlindDetectionMCG-UE-r17, pdcch-BlindDetectionSCG-UE-r17)
	24-4 or 24-5
	Yes
	N/A
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs for MCG and for SCG when configured for NR-DC operation with Rel-17 PDCCH monitoring capability on all the serving cells is not supported
	
	
	
	
	
	Optional with capability

	24. NR_ext_to_71GHz
	24-11g
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r17, pdcch-BlindDetectionSCG-UE-r17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 17 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	
	
	
	
	
	Optional with capability

	24. NR_ext_to_71GHz
	24-11h
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16, pdcch-BlindDetectionMCG-UE-r17, pdcch-BlindDetectionSCG-UE-r17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 17 and Rel. 16 PDCCH monitoring capabilities on different carriers is not supported
	
	
	
	
	
	Optional with capability

	24. NR_ext_to_71GHz
	24-11i
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel.17 , Rel.16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16, pdcch-BlindDetectionMCG-UE-r17, pdcch-BlindDetectionSCG-UE-r17)
	24-4 or 24-5
	Yes
	N/A
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel.17 , Rel.16 and Rel. 15 PDCCH monitoring capabilities on different carriers is not supported
	
	
	
	
	
	Optional with capability


Proposal 6: Introduce new FGs for NR-DC scenario involving multi-slot PDCCH monitoring.
4. Proposal Summary

In this contribution, we provide our comments for UE features for RedCap and B52.6GHz. Following are the proposals: 
4.1. For RedCap

Observation 1: In case the active BWP does not include the CORESET0, the number of CORESETs required to be monitored by a legacy UE supporting FG6-1a is not clear and clarification is necessary.  

Proposal 2: No additional requirements is added for RedCap UEs compared to legacy UEs capable of FG6-1a. 
Proposal 3: There is no need to add any other basic features for RedCap UE in FG28-1.
Proposal 4: For FG28-1a, remove the “FFS whether to add additional components” from RAN1 perspective.

· Note that for FG28-1a, the related UE feature discussion (including measurement gaps) is up to RAN4.
4.2. For B52.6

Proposal 5: Confirm the working assumption on FG 24-11a, 24-11c, 24-11d, 24-11e for CA scenario involving multi-slot PDCCH monitoring.

Proposal 6: Introduce new FGs for NR-DC scenario involving multi-slot PDCCH monitoring.
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6. Appendix for 28. NR_redcap
	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

	28-1
	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
6. 1 UE-specific RRC configured DL BWP per carrier

7. 1 UE-specific RRC configured UL BWP per carrier

8. RRC reconfiguration of any parameters related to BWP

9. UE-specific RRC configured DL BWP with CD-SSB or NCD-SSB
10. NCD-SSB based measurements in RRC-configured DL BWP

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
A UE supporting this FG is not required to support FG 6-1
	Optional with capability signaling

RedCap UE must indicate this FG is supported

	28-1a
	RRC-configured DL BWP without CD-SSB or NCD-SSB
	RRC-configured DL BWP without CD-SSB or NCD-SSB

FFS whether to add additional components
	28-1
	Yes
	
	
	Per band
	N/A
	N/A
	
	
	Optional with capability signaling

	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 that  band
	Per band
	FDD only
	FR1 only
	
	
	Optional with capability signaling


