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1. Introduction
In [1], a preliminary set of UE features for Rel-17 has been proposed. In this document, we review the UE  features for NR operation between 52.6 GHz and 71 GHz. The UE features can be found in the Appendix of this document.


2. Discussion
· The current framework focuses on the possible SCSs that the UE can support. However, when we look at the use cases that a UE may support, the framework breaks down. For example, in the case of a non-standalone UE with both uplink and downlink on an unlicensed band, there is no need for MIB acquisition on the unlicencensed band or in the case of a non-standalone downlink-only UE with UL on licensed, there is no need for  “Support multi-RB PUCCH format 0/1/4”  or “PRACH with 120KHz SCS and length 139/571/1151” in the General FR2-2 support UE feature (24-1). As such, there is a need to :
· Identify all the use cases and the corresponding UE features needed
· Idenitfy the common UE features for all the use cases and have these as standalone features
· Discuss how to support the different  SCSs for each of these features. These could be (a) separate features (b) separate items for SCS under each feature or (c) rules on how indication of support for a specific SCS determines the features that the UE indicates that it supports.
· Possible Use Cases for discussion include the following:
· Standalone: Needs most of the features
· Non-standalone DL-only unlicensed (UL on licensed) : Implies no need for MIB acquisition, channel access, PUCCH and PRACH.
· Non-standalone DL+ UL on unlicensed : Implies no need for MIB acquisition but needs channel access
· The table below details the different features needed for each of these use cases:
· NOTE: Common FGs can be placed in FG 24-1 while Separate FGs are standalone.

	Features
	 
	Standalone
	Non-standalone DL-only  (UL on licensed)
	Non-standalone DL+ UL on unlicensed

	Initial Access
 
 
	MIB acquisition
	Y
	N 
	N 

	
	PRACH
(Separate)
	Y
	{NOTE: N if  licensed on the legacy band , Y if lieensed is on 52.6 GHz band}
	?
{Depends on if CA or DC}

	
	multi-RB PUCCH before RRC connection 
(Separate)
	Y
	N
	?
{Depends on if CA or DC}

	SSB monitoring 
(Separate)
	RRM/RLM measurement
	Y
	Y
	Y

	PDCCH monitoring (Separate)
	MSM (size of X,Y)
	Y
	Y
	Y

	PUCCH
(Separate)
	 multi-RB PUCCH after RRC connection: Do we need to send NRB ?
	Y
	N
	?
{Depends on if CA or DC}

	Beam Management (Separate)
	Separate feature
	Y
	Y
	Y

	Timing/UE processing (Common/Separate)
	in general support if only one set of #s agreed
	Y
	Y
	Y

	Multi-PDSCH/PUSCH
(Common/Separate)
	mandatory or optional ?
	Y
	Y
	Y

	Channel Access
(Separate)
	24-?-1, 24-?-?
	Y
	N
	Y



As such we have the following proposals:
· Proposal 1: For the framework of the FGs for NR operating between 52.6 GHz and 71 GHz, RAN 1 should:
· Identify valid use cases and the corresponding UE features needed
· Idenitfy the common UE features for all the use cases and have these as standalone features
· Discuss the effect of SCS on each of these features.
· Proposal 2 : Remove “Support multi-RB PUCCH format 0/1/4”  or “PRACH with 120KHz SCS and length 139/571/1151” in the General FR2-2 support UE feature (24-1). PUCCH and PRACH should be separate FGs 
· Proposal 3: Fix Typo in 24-2 description  i.e 240 kHz in description and 120 kHz in title
· Proposal 4: RAN1 to discuss a common or separate FG for timing/UE processing and  Multi-PDSCH/PUSCH when the design is finalized
· Proposal 5: Separate FG for Multi-PDCCH monitoring when the design finalized

3. Conclusion
In this contribution, we have discussed the preliminary set of UE features for NR operation between 52.6 GHz and 71 GHz and have the following proposals:
· Proposal 1: For the framework of the FGs for NR operating between 52.6 GHz and 71 GHz, RAN 1 should:
· Identify valid use cases and the corresponding UE features needed
· Idenitfy the common UE features for all the use cases and have these as standalone features
· Discuss the effect of SCS on each of these features.
· Proposal 2 : Remove “Support multi-RB PUCCH format 0/1/4”  or “PRACH with 120KHz SCS and length 139/571/1151” in the General FR2-2 support UE feature (24-1). PUCCH and PRACH should be separate FGs 
· Proposal 3: Fix Typo in 24-2 description  i.e 240 kHz in description and 120 kHz in title
· Proposal 4: RAN1 to discuss a common or separate FG for timing/UE processing and  Multi-PDSCH/PUSCH when the design is finalized
· Proposal 5: Separate FG for Multi-PDCCH monitoring when the design finalized

4. Reference
[1] R1-2108679, Preliminary RAN1 UE features list for Rel-17 NR, Moderators (AT&T, NTT DOCOMO, INC.), August 2021




- 3/226 -
5. Appendix: NR_ext_to_71GHz [1]





























	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 FR2-2 support
	1. Support 120KHz SCS transmission and reception
2. Support multi-RB PUCCH format 0/1/4
3. PRACH with 120KHz SCS and length 139/571/1151

	
	
	
	
	
	
	
	
	
	

	 24. NR_ext_to_71GHz
	24-2
	120KHz SSB based stand-alone support
	1. Support 480KHz SSB for initial access


	24-1
	
	
	
	
	
	
	
	
	

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

	24-1, 24-2, 24-4
	
	
	
	
	
	
	
	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)
· 
	

	 24. NR_ext_to_71GHz
	24-4
	480KHz SCS support
	1. 480KHz SCS for UL transmission
2. 480KH SCS for DL reception
3. 480KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 480KHz with X=4
5. PRACH with 480KHz and length 139/[571]

	
	
	
	
	
	
	
	
	From WID:
[bookmark: _Hlk58583563]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. 
	

	 24. NR_ext_to_71GHz
	24-5
	960KHz SCS support
	1. 960KHz SCS for UL transmission
2. 960KH SCS for DL reception
3. 960KHz for SSB monitoring
4. Multiple-slot PDCCH monitoring for 960KHz with X=8
5. PRACH with 960KHz and length 139


	
	
	
	
	
	
	
	
	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. 

	

	 24. NR_ext_to_71GHz
	24-?
	Cat 3 or Cat 4 LBT support for FR2-2 unlicensed operation
	1. Cat 3 or 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)
	24-1
	
	
	
	
	
	
	
	
	

	24. NR_ext_to_71GHz
	24-?
	Cat 2 LBT support for FR2-2 unlicensed operation
	1. Support Cat 2 LBT

	24-1
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