[bookmark: _Toc193024528]3GPP TSG RAN WG1 #110         	                                                  R1-2207001 Toulouse, France, August 22nd – 26th, 2022
 
Agenda item:	8.16.5
Source: 	MediaTek Inc.
Title: 	Remaining issues on R17 UE features
Document for:	Discussion and decision
Introduction
In this contribution, we address some remaining issues on the UE features for Rel-17 above-52.6GHz and RedCap. 
R17 52-71GHz UE features
One working assumption is captured in RAN1 #109-3 meeting as follows:
	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
	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
	Candidate values: {[4,] 5, …, , 16}

This FG is a working assumption 

	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
	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
	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

	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
	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
	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

	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
	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
	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



There are two remaining discussion points. First is whether there is a need to introduce FGs to report UE capability on support of mix of Rel. 17 PDCCH monitoring capability and Rel.15 and/or Rel.16 PDCCH monitoring capability on different carriers in addition to FG 24-11c/d/e. It was argued that support of FG 24-11c/d/e implies support of mix of Rel. 17 PDCCH monitoring capability and Rel.15 and/or Rel.16 PDCCH monitoring capability on different carriers. However, based on current spec, not supporting FG 24-11c/d/e means UE will not perform any BD/CCE limit scaling in the configured DL CCs, which is different from not supporting mix of Rel. 17 PDCCH monitoring capability and Rel.15 and/or Rel.16 PDCCH monitoring capability on different carriers. Therefore, introducing the UE capabilities on support of mix of Rel. 17 PDCCH monitoring capability and Rel.15 and/or Rel.16 PDCCH monitoring capability on different carriers is necessary for the UE which can only support Rel-17 PDCCH monitoring across all the CCs. 
The other discussion point is the UE capability signaling on the minimum supported number of CCs for the purpose of determining CA BD/CCE limit. In RAN1 #108-e meeting, there was a proposal to specify the candidate reported values on the supported number of Rel-17 CCs based on the candidate reported values of Rel-15 CCs. In our view, due to the similarity between the Rel-16 span-based PDCCH monitoring and Rel-17 multi-slot PDCCH monitoring, it is more suitable to reuse the signaling of Rel-16 PDCCH monitoring capability for the signaling of Rel-17 multi-slot PDCCH monitoring capability. In addition, one of the motivations on introducing Rel-17 multi-slot PDCCH is allowing UE to monitoring only few consecutive slots within a slot group in order to achieve power saving at UE side. Therefore, from the UE implementation point of view, supporting Rel-17 multi-slot PDCCH monitoring is more challenging to supporting Rel-15 slot based PDCCH monitoring even though the BD/CCE within a slot group is defined based on the BD/CCE within a 120kHz.slot. Furthermore, the minimum supported number of Rel-15 CC is 4, which is not a practical CC numbers in 480 and 960 kHz for operation in 60GHz when considering the max channel bandwidth, e.g., there is only 5GHz bandwidth in China which is around 2 CCs for 960kHz with the maximum channel bandwidth.
To summarize our preference, we have the following proposal
Proposal 1: Adopt the following changes in the working assumption FG24-11 a/c/d/e:
 
	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
	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
	Candidate values: {2, 3, [4,] 5, …, , 16}

This FG is a working assumption 

	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
	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
	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: {3,[4,] 5, …, 16}

This FG is a working assumption

	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
	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
	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: {2,[3,] 4, 5, …, 16}

This FG is a working assumption

	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
	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
	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: {3,[4,] 5, …, 16}

This FG is a working assumption

	24. NR_ext_to_71GHz
	24-11b
	Mix of Rel. 17 PDCCH monitoring capability and Rel.15 and Rel.16 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
	
	Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells is not supported
	

	24. NR_ext_to_71GHz
	24-11j
	Mix of Rel. 17 PDCCH monitoring capability and Rel.15 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability, and Rel-17 monitoring capability on different serving cells
	
	Rel-15 monitoring capability, and Rel-17 monitoring capability on different serving cells is not supported
	

	24. NR_ext_to_71GHz
	24-11k
	Mix of Rel. 17 PDCCH monitoring capability and Rel.16 PDCCH monitoring capability on different carriers
	Support Rel-16 monitoring capability, and Rel-17 monitoring capability on different serving cells
	
	Rel-16 monitoring capability, and Rel-17 monitoring capability on different serving cells is not supported
	





R17 RedCap UE features
There are two FFS points remaining in the UE feature list for R17 RedCap [1].
	Index
	Feature group
	Components
	Prerequisite
	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 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
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
	
	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
	Optional with capability signaling



For FG28-1, no additional components are needed to be added as basic features for RedCap UEs. 
For FG28-1a, to operate on a BWP containing no SSBs, current specifications clearly state that L1 measurements can be only performed based on CSI-RS as suggested in TS38.300. The specifications are hence complete, and no additional components are needed for FG2 8-1a. 
	[bookmark: _Toc20387981][bookmark: _Toc29376061][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338][bookmark: _Toc90589865]9.2.3.1	Overview
[…] SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
[bookmark: _Toc20387990][bookmark: _Toc29376070][bookmark: _Toc37231964][bookmark: _Toc46502021][bookmark: _Toc51971369][bookmark: _Toc52551352][bookmark: _Toc90589879]9.2.7	Radio Link Failure
[…] SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS.
[bookmark: _Toc37231965][bookmark: _Toc46502022][bookmark: _Toc51971370][bookmark: _Toc52551353][bookmark: _Toc90589880]9.2.8	Beam failure detection and recovery
[…] SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.



[bookmark: _Ref111148373]Proposal 2: For FG 28-1 and FG 28-1a, no additional components are needed. Remove the FFS points and conclude the two feature groups. 
Conclusions
In this contribution, we make the following proposals. 
Proposal 1: Adopt the following changes in the working assumption FG24-11 a/c/d/e:
 
	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
	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
	Candidate values: {2, 3, [4,] 5, …, , 16}

This FG is a working assumption 

	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
	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
	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: {3,[4,] 5, …, 16}

This FG is a working assumption

	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
	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
	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: {2,[3,] 4, 5, …, 16}

This FG is a working assumption

	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
	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
	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: {3,[4,] 5, …, 16}

This FG is a working assumption

	24. NR_ext_to_71GHz
	24-11b
	Mix of Rel. 17 PDCCH monitoring capability and Rel.15 and Rel.16 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
	
	Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells is not supported
	

	24. NR_ext_to_71GHz
	24-11j
	Mix of Rel. 17 PDCCH monitoring capability and Rel.15 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability, and Rel-17 monitoring capability on different serving cells
	
	Rel-15 monitoring capability, and Rel-17 monitoring capability on different serving cells is not supported
	

	24. NR_ext_to_71GHz
	24-11k
	Mix of Rel. 17 PDCCH monitoring capability and Rel.16 PDCCH monitoring capability on different carriers
	Support Rel-16 monitoring capability, and Rel-17 monitoring capability on different serving cells
	
	Rel-16 monitoring capability, and Rel-17 monitoring capability on different serving cells is not supported
	



Proposal 2: For FG 28-1 and FG 28-1a, no additional components are needed. Remove the FFS points and conclude the two feature groups.
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