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1. Introduction
In this contribution, we discuss the UE features for FR2-2. This discussion is based on the summary of UE features for supporting NR from 52.6 GHz to 71 GHz [1]. The agreed baseline UE feature table is attached in the end of the document. 
2. Discussion 
In this section, we provide our views on some of the feature groups based on conclusion in last RAN1 meeting. 
FG 24-1: Since a UE that supports FR2-2 must indicate FR2-2 is supported, we prefer to have very basic features in this group to lower the bar for accessing FR2-2. The other features can be grouped into FG 24-1a. The proposed FG24-1 and FG 24-1a are as follows.
	24-1
	Basic FR2-2 support 
	1. Support 120KHz SCS transmission and reception for initial/non-initial access
2. Support multi-RB PUCCH format 0/1 for 120 kHz
3. PRACH with 120KHz SCS and length 139
4. Support 120kHz subcarrier spacing for DL data and control channels and reference signals in FR2-2
5. Support 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2



	24-1a
	FR2-2 support 
	1. Support multi-RB PUCCH format 4 for 120 kHz
2. PRACH with 120KHz SCS and length 571/1151
3. Support multi-PUSCH[/PDSCH] scheduling by single DCI for the operation with 120 kHz SCS




Proposal 1: Consider the above proposed FG 24-1 and FG 24-1a. 

FG 24-6: according to the definition in [2], Cat 3 LBT is LBT with random back-off with a contention window of fixed size, Cat 4 LBT is LBT with random back-off with a contention window of variable size. The description for Cat 3 and Cat 4 LBT is not accurate. For now there is no consensus on how to adjust contention window, so we prefer to remove Cat 4 LBT and put Cat 3 LBT in brackets.
	24-6
	Cat 3 or Cat 4 LBT support Uplink channel access procedure for FR2-2 unlicensed operation

	1. [Cat 3] [or Cat 4] LBT support [(not agreed yet if CW is supported, so it can be either Cat 3 or Cat 4 LBT for now. Will update when we have agreement)]
2. [Support LBT performed per carrier/BWP bandwidth]



Proposal 2: Remove Cat 4 LBT and put Cat 3 LBT in brackets for FG 24-6. 

3. Conclusion
In this document, we provide our views on some of the feature groups based on conclusion in last RAN1 meeting for supporting NR from 52.6 GHz to 71 GHz. Our proposals are made as follows:
Proposal 1: Consider the above proposed FG 24-1 and FG 24-1a. 
Proposal 2: Remove Cat 4 LBT and put Cat 3 LBT in brackets for FG 24-6. 
[bookmark: _GoBack]
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[1] R1-2109913, “Summary of UE features for supporting NR from 52.6 GHz to 71 GHz”, Moderator (AT&T).
[2] TR 38.889, “Study on NR-based Access to Unlicensed Spectrum”.
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1. 
Agreement: Agree the following table as baseline for further discussions during RAN1 #107-e, incl. the yellow highlighting and the revisions marked with chromatic formatting

	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

	 24. NR_ext_to_71GHz
	24-1
	General Basic FR2-2 [DL] support
	1. Support 120KHz SCS [transmission and] reception for [initial/non-initial access]
[2. Support multi-RB PUCCH format 0/1/4 for 120 kHz]
[3. PRACH with 120KHz SCS and length 139[/571/1151]]
[4. Support 120kHz subcarrier spacing for DL data and control channels and reference signals in FR2-2]
[5. Support 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2]
[6. Support multi-PUSCH[/PDSCH] scheduling by single DCI for the operation with 120 kHz SCS]

	
	
	
	FR2-2 is not supported
	[per UE][per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported]

	 24. NR_ext_to_71GHz
	24-1a
	FR2-2 PRACH support
	1. PRACH with 120KHz SCS and length 139[/571/1151]

	24-1
	
	
	
	[per UE][per band]
	
	
	
	
	Optional with capability signalling


	 24. NR_ext_to_71GHz
	24-1b
	Basic FR2-2 UL support
	1. Support multi-RB PUCCH format 0/1/4 for 120 kHz
[2. Support 120kHz subcarrier spacing for UL data and control channels and reference signals in FR2-2]
	[24-1]
	
	
	
	[per UE][per band]
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-1c
	Multi-PDSCH scheduling
	1. Support multi-PDSCH scheduling by single DCI for the operation with 120 kHz SCS

	24-1
	
	
	
	[per UE][per band]
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-1d
	Multi-PUSCH scheduling
	1. Support multi-PUSCH scheduling by single DCI for the operation with 120 kHz SCS
	24-1b
	
	
	
	[per UE][per band]
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-2
	120KHz SSB based stand-alone support in FR2-2
	1. Support 480120KHz SSB for initial access in FR2-2


	24-1
	
	
	
	
	
	
	
	
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-3
	480KHz SSB based stand-alone support for initial access in FR2-2
	1. Support 480KHz SSB for initial access in FR2-2

	24-1[, 24-2, 24-4]
	Yes FFS
	
	
	[Per UE/band]
	
	
	
	From WID:
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· [only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS]
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-4
	480KHz SCS support
	1. 480KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 480KHz SCS for DL data and control channels and reference signal reception in FR2-2
3. 480KHz for SSB monitoring [for non-initial access]
4. Multiple-slot PDCCH monitoring for 480KHz with X=[4] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 480KHz and length 139/[571]
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 480 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 480 kHz SCS

	24-1
	Yes
	
	
	[Per UE/band]
	
	
	
	From WID:
In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[Agreement:
A UE supporting 480 kHz SCS supports multi-slot PDCCH monitoring for 480 kHz SCS.
Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH]

Note:
• Resolve the issues of wideband PRACH, multi-RB PUCCH format 0/1/4, and multi-PUSCH/PDSCH scheduling by single DCI, i.e., whether to have components of a single FG or separate FGs, for 120 kHz first, then use the same structure for 480 kHz
• Resolve the issue of having separate capabilities for DL and UL (data and control channels as well as reference signals) for 120 kHz first, then use the same structure for 480 kHz
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-5
	960KHz SCS support
	1. 960KHz SCS for UL data and control channels and reference signal transmission in FR2-2
2. 960KHz SCS for DL data and control channels and reference signal reception in FR2-2
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with X=[8] slots [FFS: Component description to be updated once further details of multi-slot monitoring capability are known, e.g., definition of Y]
5. PRACH with 960KHz and length 139
FFS: 6. Support multi-RB PUCCH format 0/1/4 for 960 kHz
FFS: 7. Multi-PUSCH/PDSCH scheduling by single DCI for the operation with 960 kHz SCS

	24-1
	Yes
	
	
	[Per UE/band]
	
	
	
	From WID
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 

[Agreement:
A UE supporting 960 kHz SCS supports multi-slot PDCCH monitoring for 960 kHz SCS.
Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH]

Note:
• Resolve the issues of wideband PRACH, multi-RB PUCCH format 0/1/4, and multi-PUSCH/PDSCH scheduling by single DCI, i.e., whether to have components of a single FG or separate FGs, for 120 kHz first, then use the same structure for 480 kHz
• Resolve the issue of having separate capabilities for DL and UL (data and control channels as well as reference signals) for 120 kHz first, then use the same structure for 480 kHz
	Optional with capability signalling

	 24. NR_ext_to_71GHz
	24-?6
	Cat 3 or Cat 4 LBT support Uplink channel access procedure for FR2-2 unlicensed operation
	3. Cat 3 [or Cat 4] LBT support [(not agreed yet if CW is supported, so it can be either Cat 3 or Cat 4 LBT for now. Will update when we have agreement)]
4. [Support LBT performed per carrier/BWP bandwidth]
	24-1
	
	
	
	[Per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported when required by regulation]

	 24. NR_ext_to_71GHz
	24-?7
	Cat 2 LBT support for uplink channel access procedure for FR2-2 unlicensed operation
	1. Support Cat 2 LBT

	24-1[, 24-6]
	
	
	
	[Per band]
	
	
	
	
	Optional with capability signalling

[A UE that supports FR2-2 must indicate this FG is supported when required by regulation]

	24. NR_ext_to_71GHz
	24-8
	32 DL HARQ processes [for FR 2-2]
	Support 32 HARQ processes in DL [for 480/960 kHz]
	
	
	
	
	
	
	
	
	
	Optional with capability signalling

	24. NR_ext_to_71GHz
	24-9
	32 UL HARQ processes [for FR 2-2]
	Support 32 HARQ processes in UL [for 480/960 kHz]
	
	
	
	
	
	
	
	
	
	Optional with capability signalling
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