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In this contribution, we discuss aspects related to UE capability signaling for NR extension up to 71 GHz. The following table is copy of latest endorsed RAN1 UE feature list from [1].

	Index
	Feature group
	Components
	Prerequisite feature groups
	If not supported
	Type

	Note
	Mandatory/Optional

	24-1
	Basic FR2-2 DL support
	 1. Support reception of 120kHz subcarrier spacing for DL data and control channels, SSB,  and reference signals in FR2-2 for non-initial access

	
	FR2-2 is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported
	Optional with capability signalling

	24-1a
	Basic FR2-2 UL support
	1. PRACH with 120KHz SCS and length 139
2. Support transmission of 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2
	24-1
	UL in FR2-2 is not supported
	per band
	
	Optional with capability signalling

	24-1b
	Wideband PRACH for 120 kHz in FR2-2
	Enhanced PRACH design for operation by adopting a single long ZC sequence, with ZC sequence equal to 1151 for 120kHz and ZC sequence equal to 571 for 120kHz 
 
	24-1a
	Wideband PRACH for 120 kHz in FR2-2 is not supported
	Per band
	[A UE that supports FG 24-2 must indicate this FG is supported]

[Note: This FG is only supported in bands for shared spectrum operation]
	Optional withcapability signalling



	24-1c
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2 
	1. Support multi-RB PUCCH format 4 for 120 kHz 
2. Support multi-RB PUCCH format 0/1 for 120 kHz

	24-1a
	Multi-RB support
PUCCH format 0/1/4 for 120 kHz in FR2-2 is not supported
	Per band
	[A UE that supports [24-1a/24-2/FR2-2] must indicate this FG is supported]

This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling



	24-1d
	Multiple PDSCH scheduling by single DCI for 120kHz
	1. Multi-PDSCH scheduling by single DCI for the operation with 120 kHz SCS
2. HARQ enhancements
	24-1
	Multiple PDSCH scheduling by single DCI for 120kHz is not supported
	Per band
	FFS: to extend this FG to other frequency ranges 
	Optional with capability signalling


	24-1e
	Multiple PUSCH scheduling by single DCI for 120kHz
	1. Multi-PUSCH scheduling by single DCI for the operation with 120 kHz SCS
	24-1a
	Multiple PUSCH scheduling by single DCI for 120kHz is not supported
	Per band
	FFS: to extend this FG to other frequency ranges
	Optional with capability signalling

	24-2
	120KHz SSB support for initial access in FR2-2
	1. Support 120KHz SSB for initial access in FR2-2


	24-1, 24-1a
	120KHz SSB based initial access in FR2-2 is not supported
	per band

	
	Optional with capability signalling



	24-3
	480KHz SSB support for initial access in FR2-2
	1. Support 480KHz SSB for initial in FR2-2
	24-2, 24-4, 24-4a
	480KHz SSB for initial access in FR2-2 is not supported
	per band
	
	Optional with capability signalling


	24-4
	480KHz SCS support for DL
	1. 480KH 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 (Xs,Ys) = (4,1)
FFS: 3. Multi- PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements
4. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with set2 = (4, 3) and (7, 3) symbols where set2 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
5. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
6. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)   
	24-1
	480KHz SCS for DL is not supported
	Perband
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling


	24-4a
	480KHz SCS support for UL
	1. PRACH with 480KHz and length 139
2. 480KHz 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 480 kHz SCS
	24-1a, 24-4
	480KHz SCS support for UL is not supported
	Per band
	
	Optional with capability signalling

	24-4b
	Wideband PRACH  for 480 kHz in FR2-2
	PRACH with 480KHz and length 571
 
	24-4a
	Wideband PRACH  for 480 kHz in FR2-2 is not supported
	Per band
	[Note: This FG is only supported in bands for shared spectrum operation]
	Optional with capability signalling

	24-4c
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2
	Support multi-RB PUCCH format 0/1/4 for 480 kHz

	24-4a
	Multi-RB PUCCH format 0/1/4 for 480 kHz in FR2-2 is not supported
	Per band
	This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling

	24-4f
	Enhanced PDCCH monitoring for 480KHz in FR2-2
	1. Multiple-slot PDCCH monitoring for 480KHz with (Xs,Ys)
2.) Within each of the Ys = 2 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
	24-4
	Enhanced PDCCH monitoring for 480KHz in FR2-2 is not supported
	Per band
	Component 1 candidate values: [one or more of] {[(2,1),] (4,2) }

Note: If (2,1) is not agreed, this FG will have no component candidate values and the component 1 description will be updated from (Xs,Ys) to (Xs,Ys)=(4,2) similar to FG 24-4 and 24-5
	Optional with capability signalling

	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 (Xs,Ys)=(8,1)
FFS: 3. MultiPDSCH scheduling by single DCI for the operation with 960 kHz SCS and corresponding HARQ enhancements
3. Within the Ys = 1 slot, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with set1 = (7, 3) symbols where set1 is defined in FG3-5b (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
4. Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD (This supersedes corresponding component of FG 3-5b)
5. Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD (This supersedes corresponding component of FG 3-5b)
	24-1
	960KHz SCS support for DL is not supported
	Perband
	FFS: component description without a reference to other R15 FGs
	Optional with capability signalling


	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]
	24-1a, 24-5
	960KHz SCS support for UL is not supported
	Per band
	
	Optional with capability signalling

	24-5c
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2
	Support multi-RB PUCCH format 0/1/4 for 960 kHz
	24-5a
	Multi-RB PUCCH format 0/1/4 for 960 kHz in FR2-2 is not supported
	Per band
	This FG is only supported in bands under PSD limitation in shared spectrum operation
	Optional with capability signalling

	24-5f
	Enhanced PDCCH monitoring for 960KHz
	1. Multiple-slot PDCCH monitoring for 960KHz with (Xs,Ys)
2.) Within each of the Ys = 2 or 4 slots, monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS in the first 3 OFDM symbols of each slot (FFS: Monitoring capability within slots of type 1 CSS without dedicated RRC configuration and type0, 0A, and 2 CSS)
	24-5
	Enhanced PDCCH monitoring for 960KHz is not supported
	Per band
	Component 1 candidate values: one or more of {(4,1), (4,2), (8,4)}
	Optional with capability signalling

	24-6
	Type 1 channel access procedure in uplink for FR2-2 with shared spectrum channel access
	1. Support Type 1 channel access procedure
[2. Support LBT performed per carrier/BWP bandwidth]
	24-1a
	Type 1 channel access procedure in uplink for FR2-2 with shared spectrum channel access is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported when required by regulation
	Optional with capability signalling

	24-7
	Type 2 channel access procedure in uplink for FR2-2 with shared spectrum channel access
	1. Support Type 2 channel access procedure
[2. Support LBT performed per carrier/BWP bandwidth]
	24-1a, 24-6
	Type 2 channel access procedure in uplink for FR2-2 with shared spectrum channel access is not supported
	per band
	A UE that supports FR2-2 must indicate this FG is supported when required by regulation
	Optional with capability signalling

	24-8
	32 DL HARQ processes for FR 2-2
	Support 32 HARQ processes in DL for 480/960 kHz
	
	
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling

	24-9
	32 UL HARQ processes for FR 2-2
	Support 32 HARQ processes in UL for 480/960 kHz
	
	
	[Per UE/per FSPC/per band]
	FFS: 120 kHz
	Optional with capability signalling

	24-10
	Additional beam switching time delay
	Supported additional beam switching time delay d for 480 kHz SCS
	Yes
	[Per UE/per band]
	N/A
	Candidate value set: 56 or 112 symbols
	Optional with capability signalling



 

Discussion on New UE Features
Basic Feature and Wideband PUCCH and PRACH
For UE operating with unlicensed SA mode, it needs to also support wideband PUCCH and wideband PRACH together. The main reason is that the wideband PUCCH and wideband PRACH were specifically targeted to improve the coverage issues due to power spectral density in unlicensed bands. However, if the UE optionally do not support this feature, this would shrink the potentially coverage for unlicensed cell deployments. Therefore, all UEs that is able to operate uplink transmission should support wideband PUCCH and wideband PRACH. Otherwise, the main motivation to introduce the feature is lost.
Based on this we propose the following for 120 kHz:
Proposal 1:
· FG 24-1b and 24-1c add the note that “A UE that support FG24-2 must indicated this FG is supported”.

Similarly for 480 kHz, we proposed the following:
Proposal 2:
· FG 24-4b and 24-4c add the note that “A UE that support FG24-3 must indicated this FG is supported”.

Conclusions
In this contribution, we discussed issues related to UE capability signaling for NR extension up to 71 GHz. The following is a summary of the observation and proposals:
Proposal 1:
· FG 24-1b and 24-1c add the note that “A UE that support FG24-2 must indicated this FG is supported”.
Proposal 2:
· FG 24-4b and 24-4c add the note that “A UE that support FG24-3 must indicated this FG is supported”.
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