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1. Introduction
In [1], RAN1 UE features list for Rel-17 NR was updated based on RAN1#107-e discussion. This contribution provides our views on UE features for NR above 52.6 GHz.
2. Discussion
· UE feature on multi-PXSCH scheduling DCI
In [1], UE capability to support multi-PXSCH scheduling DCI is captured as a separate FG for 120 kHz and as a component of basic DL/UL FGs for 480 or 960 kHz SCS (with FFS for DL and square bracket for UL). In our view, multi-PXSCH scheduling DCI introduced for FR2-2 can also be applicable to other frequency ranges since this feature is band-agnostic and beneficial in terms of DCI overhead reduction. Therefore, we suggest to extend the applicability of multi-PXSCH scheduling DCI to frequency ranges other than FR2-2 (i.e., also for 15/30/60 kHz SCS). For 480 and 960 kHz SCS, it is preferred to confirm that multi-PXSCH scheduling DCI is defined as a component of corresponding basic DL/UL FGs.

Proposal #1: Extend the applicability of multi-PDSCH scheduling DCI and multi-PUSCH scheduling DCI to frequency ranges 1 and 2-1 in addition to FR2-2.

Proposal #2: Update FGs 24-4, 24-5, and 24-5a, as follows.

	24. NR_ext_to_71GHz
	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access

2. Multiple-slot PDCCH monitoring for 480KHz with X=4 slots  
3. Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements

	 24. NR_ext_to_71GHz
	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access

2. Multiple-slot PDCCH monitoring for 960KHz with X=8 slots

3. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements


	 24. NR_ext_to_71GHz
	24-5a
	960KHz SCS support for UL
	1. PRACH with 960KHz and length 139

2. 960KHz SCS for UL data and control channels and reference signal transmission in FR2-2

3. Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS


· 32 HARQ processes
For FGs 24-8 and 24-9, there is one FFS point regarding whether to support 32 DL/UL HARQ processes for 120 kHz SCS based on the following agreement.
	Agreement:
For NR FR2-2 at least for 480/960 kHz SCS, support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
· Note: Up to 32 maximal supported HARQ process number is already agreed in Rel-17 NTN WI.
· Working assumption: The same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2.


As discussed in our companion paper [2], in order to avoid additional potential issues (e.g., type-3 HARQ-ACK codebook generation or DCI field for HARQ process index indication), we suggest to allow 32 maximum HARQ processes also for 120 kHz SCS in FR2-2, which seems to be a simple extension and UE capable of 32 HARQ processes for 480/960 kHz SCS would be capable of 32 HARQ processes for 120 kHz SCS as well.
Proposal #3: For 120 kHz SCS (in addition to 480/960 kHz), support 32 as the maximum number of HARQ processes for DL and UL, and update FGs 24-8 and 24-9 as follows.

	Features
	Index
	Feature group
	Components
	Note

	24. NR_ext_to_71GHz
	24-8
	32 DL HARQ processes for FR 2-2
	Support 32 HARQ processes in DL for 120/480/960 kHz
	

	24. NR_ext_to_71GHz
	24-9
	32 UL HARQ processes for FR 2-2
	Support 32 HARQ processes in UL for 120/480/960 kHz
	


· Basic UE feature groups
In RAN1#107-e meeting [3], it was discussed how to define UE feature groups depending on several deployment scenarios, similar to what we discussed for Rel-16 NR-U. To be specific, deployment scenarios for basic UE feature group definition can be classified as follows:
· Scenario A: CA with PCell in FR1 (or FR2-1) + SCell (DL-only) in FR2-2

· Scenario B1: CA with PCell in FR1 (or FR2-1) + SCell (DL+UL) in FR2-2
· Scenario B2: DC with PCell in FR1 (or FR2-1) + PSCell (DL+UL) in FR2-2
· Scenario C: Standalone operation in FR2-2, i.e., PCell in FR2-2

With the above identified deployment scenarios, we suggest to define basic UE feature groups as follows:
· 24-1a (Basic UL): Basic UE feature group for Scenarios B1, B2, and C
· 24-1b (PRACH): Basic UE feature group for Scenarios B2 and C for unlicensed band
· 24-1c (PUCCH): Multi-RB PF0/1 is basic feature for Scenarios B2 and C for unlicensed band, while multi-RB PF0/1 for licensed band and multi-RB PF4 are not basic features

· 24-2 (SSB for SA/DC): Basic UE feature group for Scenario B2 or C
Proposal #4: With the deployment scenarios A/B1/B2/C below, define basic UE feature groups as follows:
	Scenario A: CA with PCell in FR1 (or FR2-1) + SCell (DL-only) in FR2-2

Scenario B1: CA with PCell in FR1 (or FR2-1) + SCell (DL+UL) in FR2-2

Scenario B2: DC with PCell in FR1 (or FR2-1) + PSCell (DL+UL) in FR2-2

Scenario C: Standalone operation in FR2-2, i.e., PCell in FR2-2


· 24-1a (Basic UL): Basic UE feature group for Scenarios B1, B2, and C

· 24-1b (PRACH): Basic UE feature group for Scenarios B2 and C for unlicensed band

· 24-1c (PUCCH): Multi-RB PF0/1 is basic feature for Scenarios B2 and C for unlicensed band, while multi-RB PF0/1 for licensed band and multi-RB PF4 are not basic features

· 24-2 (SSB for SA/DC): Basic UE feature group for Scenario B2 or C

3. Conclusion
In this contribution, we provided our views on UE feature list for NR above 52.6 GHz and the proposals are as follows.
Proposal #1: Extend the applicability of multi-PDSCH scheduling DCI and multi-PUSCH scheduling DCI to frequency ranges 1 and 2-1 in addition to FR2-2.

Proposal #2: Update FGs 24-4, 24-5, and 24-5a, as follows.

	24. NR_ext_to_71GHz
	24-4
	480KHz SCS support for DL
	1. 480KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access

2. Multiple-slot PDCCH monitoring for 480KHz with X=4 slots  
3. Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements

	 24. NR_ext_to_71GHz
	24-5
	960KHz SCS support for DL
	1. 960KHz SCS for DL data and control channels, SSB, and reference signal reception in FR2-2 for non-initial access

2. Multiple-slot PDCCH monitoring for 960KHz with X=8 slots

3. Multi-PDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements


	 24. NR_ext_to_71GHz
	24-5a
	960KHz SCS support for UL
	1. PRACH with 960KHz and length 139

2. 960KHz SCS for UL data and control channels and reference signal transmission in FR2-2

3. Multi-PUSCH scheduling by single DCI for the operation with 960 kHz SCS


Proposal #3: For 120 kHz SCS (in addition to 480/960 kHz), support 32 as the maximum number of HARQ processes for DL and UL, and update FGs 24-8 and 24-9 as follows.

	Features
	Index
	Feature group
	Components
	Note

	24. NR_ext_to_71GHz
	24-8
	32 DL HARQ processes for FR 2-2
	Support 32 HARQ processes in DL for 120/480/960 kHz
	

	24. NR_ext_to_71GHz
	24-9
	32 UL HARQ processes for FR 2-2
	Support 32 HARQ processes in UL for 120/480/960 kHz
	


Proposal #4: With the deployment scenarios A/B1/B2/C below, define basic UE feature groups as follows:

	Scenario A: CA with PCell in FR1 (or FR2-1) + SCell (DL-only) in FR2-2

Scenario B1: CA with PCell in FR1 (or FR2-1) + SCell (DL+UL) in FR2-2

Scenario B2: DC with PCell in FR1 (or FR2-1) + PSCell (DL+UL) in FR2-2

Scenario C: Standalone operation in FR2-2, i.e., PCell in FR2-2


· 24-1a (Basic UL): Basic UE feature group for Scenarios B1, B2, and C

· 24-1b (PRACH): Basic UE feature group for Scenarios B2 and C for unlicensed band

· 24-1c (PUCCH): Multi-RB PF0/1 is basic feature for Scenarios B2 and C for unlicensed band, while multi-RB PF0/1 for licensed band and multi-RB PF4 are not basic features

· 24-2 (SSB for SA/DC): Basic UE feature group for Scenario B2 or C
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