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The RAN1 UE feature list has been updated in RAN1#102-e [1], with vast majority of issues being completed, in particular regarding ASN.1 impact. Nevertheless a few working assumptions and open issues remain, which are addressed in this contribution.

NR-U 
Regarding FG10-9/9b/9c/9d/15/16/20a in UE features list for NR-U:
As discussed during RAN1#102-e, it is our understanding FGs that 10-9/b/c/d should not be extended to licensed operation as they are linked to COT information. If applied to licensed band operation, then it would require further clarifications in specifications on how to interpret the COT information, and that is tantamount to introducing a late Rel-16 feature in licensed bands, which is beyond the scope of this discussion. As for 10-15/16/20a we can be open for application to licensed band, if clear motivation is shown.
Proposal 1: Do not extend FGs 10-9/b/c/d to licensed operation. 
Regarding FG10-1/1a/2/2a/2b/2c/2d/2e/2f/3/3a/27/29/30/31 for NR-U
The following classification of scenarios has been proposed by the moderator in RAN1#102-e, but discussion on this topic has been postponed to RAN1#103-e:

1. SCell (DL-Only) in band for shared spectrum channel access (maps to Scenario A) 
a. For dynamic channel access mode
b. For semi-static channel access modes
2. SCell (DL + UL) in band for shared spectrum channel access (maps to Scenario A)
a. For dynamic channel access mode
b. For semi-static channel access mode
3. PCell (DL + UL) in band for shared spectrum channel access (maps to Scenario C)
a. For dynamic channel access mode
b. For semi-static channel access mode
4. PCell (DL + UL) in band for shared spectrum channel access + SUL in licensed band (maps to Scenario D)
a. For dynamic channel access mode
b. For semi-static channel access mode
5. PSCell (DL + UL) in band for shared spectrum channel access (maps to Scenarios B,E)
a. For dynamic channel access mode
b. For semi-static channel access mode

Proposal 2: Agree with the classification of scenarios as proposed by the moderator in RAN1#102-e.
Regarding the mapping of FGs to scenarios, we propose the following, based on moderator’s proposal for RAN1#102-e and the scenario mapping above:
Table 1: Mapping of FGs to scenarios
	
	FG
	Components
	Scenario where the FG is required as part of basic FGs (index is based on FL proposal 2)

	10-1
	UL channel access for dynamic channel access mode  
	1. Type 1 channel access and contention window size adjustment
2. Type 2A channel access
3. Type 2B channel access
4. Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	2a, 3a, 4a, 5a

	10-1a
	UL channel access for semi-static channel access mode
	1. Type 2C channel access
2. Single sensing slot of 9us channel access
3. 20MHz LBT bandwidth
4. CP extension up to 1 symbol for PUSCH/PUCCH transmission
	2b, 3b, 4b, 5b

	10-2
	SSB-based RRM for dynamic channel access mode
	1. SSB-based RRM with Q for dynamic channel access mode
	1, 2a, 3a, 4a, 5a

	10-2a
	SSB-based RRM for semi-static channel access mode
	1. SSB-based RRM with Q for semi-static channel access mode, when SMTC window is no longer than the fixed frame period
	1, 2b, 3b, 4b,5b

	10-2b
	MIB reading on unlicensed cell
	1. MIB reading on unlicensed cell for PCell and PSCell
	3a, 3b, 4a, 4b, 5a, 5b

	10-2c
	SSB-based RLM for dynamic channel access mode
	1. SSB-based RLM with Q for dynamic channel access mode
	3a, 4a, 5a

	10-2d
	SSB-based RLM for semi-static channel access mode
	1. SSB-based RLM with Q for semi-static channel access mode, when DRS window is no longer than the fixed frame period
	3b, 4b, 5b

	10-2e
	SIB1 reception on unlicensed cell
	1. SIB1 reception on unlicensed cell for PCell
	3a, 3b, 4a, 4b

	10-2f
	Support monitoring of extended RAR window
	1. Support of RAR extension from 10ms to 40ms by decoding of the 2-bit SFN indication in DCI 1_0
	3a, 3b, 4a, 4b, 5a, 5b

	10-3
	PRB interlace mapping for PUSCH
	1. PRB interlace frequency domain resource allocation for PUSCH
	Not basic to any scenario

	10-3a
	PRB interlace mapping for PUCCH
	1. PRB interlace frequency domain resource allocation for PUCCH format 0 and format 1
2. PRB interlace frequency domain resource allocation for PUCCH format 2
PRB interlace frequency domain resource allocation for PUCCH format 3
	Not basic to any scenario

	10-27
	Wideband PRACH

	1. Enhanced PRACH design for NR-U by adopting a single long ZC sequence, with ZC sequence = 1151 for 15kHz and ZC sequence = 571 for 30kHz
	Not basic to any scenario

	10-29
	Support available RB set indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read availableRB-Sets-r16
	

	10-30
	Support channel occupancy duration indicator field in DCI 2_0
	1. Support monitoring DCI 2_0 to read COT duration
	1, 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b

	10-31
	Support of P/SP-CSI-RS reception with CSI-RS-ValidationWith-DCI-r16 configured
	1. Validate P/SP-CSI-RS reception when receiving a DCI granting a PDSCH over the same set of symbols
2. Validate P/SP-CSI-RS reception when receiving a DCI triggering a A-CSI-RS over the same set of symbols
	1, 2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b



Proposal 3: Adopt the mapping of capabilities as in Table 1. 
Wideband capabilities 
At the end of RAN1#102, RAN4 sent a LS reply in [2], which could not be appreciated by RAN1 in time. Along with some responses to earlier questions from RAN1, RAN4 also asked one question:
	RAN4 response: RAN4 would like to further understand RAN1’s intention of the action in the LS: whether RAN1 is asking RAN4 to confirm the feature groups [10-19a], [10-19b], [10-19c], [10-19d], [10-19e], [10-19f] in RAN1 feature list R1-2004970 or RAN1 is asking RAN4 to define new UE capabilities in RAN4 feature list, if needed.



Originally RAN1 had requested RAN2 to reserve the bits for these FGs just in case RAN4 would agree to define those capabilities in the end, but the decision was entirely up to RAN4. The main motivation was to allow the opportunity for such FGs to be included, if needed, without creating problems with ASN.1 freeze timeline. Given the fact that RAN2 has decided against introducing FGs without content in September version of the specifications, and the fact that RAN Plenary has agreed to freeze the Rel-16 specifications in September, it is not justified to reiterate the original request to have such bits reserved by RAN2. 
Hence, RAN1 can have one of the following courses of action for replying to RAN4:
1) clarify that the original request can be discarded by RAN4 and it is up to RAN4 to consider potential new capabilities for wideband operation
2) based on the answers provided by RAN4 provide a more focused and actionable request to RAN4 

While we are open to both approaches, we see that approach 2) above might help RAN4 in progressing with the issue, and we provide further analysis on our views in [3]. In summary, we propose the following:
Proposal 4: Conclude that from baseband processing point of view, no further capabilities are needed for DL WB modes Case 2a/2b, 3, and 4. RF aspects are up to RAN4.
Proposal 5: Consider introducing capability for UE to be scheduled on N contiguous sub-bands. 
· N=1 UE supports UL scheduling for 1 RB-set (mandatory when UE indicates capability for UL )
· N=2 UE supports UL scheduling for up to 2 contiguous RB-sets
· N=3 UE supports UL scheduling for up to 3 contiguous RB-sets
· N=4 UE supports UL scheduling for up to 4 contiguous RB-sets

MR-DC CA
FG 18-4 indicates whether UE support SCell dormancy indication within active time. It also indicates:
· One dormant BWP and one non-dormant BWP is supported per carrier
· More than one non-dormant BWP per carrier is supported only if UE feature 6-3/6-4 is also supported
The definition of 18-4 does not explicitly write that UE would need to support two dedicated BWPs but it does say that UE needs to support at least one dormant and one non-dormant BWP. On the other hand the capability indicates as well that if more than one non-dormant BWP is to be supported then UE needs to support 6-3/6-4 which requires up to 4 dedicated DL BWPs to be supported. 
The natural conclusion here is that UE would need to support at least one of {6-2, 6-3} for the basic 18-4 capability. If only one dedicated DL BWP would be required then NW would always need to set up initial BWP as dormant/non-dormant BWP, which would make the feature not that useful as initial BWP supports only CORESET#0 in baseline BWP configuration Option 1. And baseline configuration Option2 could not be used at all, if it has only support for one BWP in total. 
Proposal 6: Add “one of {6-2, 6-3} as prerequisite for FG 18-4, i.e.UE needs to support at least two dedicated DL BWPs to support Scell dormancy. Alternatively clarify that one dormant BWP and one non-dormant BWP are dedicated BWPs even for UEs not supporting both 6-2 and 6-3.

eMIMO
In 38.306 [4] the highlighted parameter’s name and description adopts the terminology “soft” and “hard” amplitude restriction for CBSR, which is not aligned with the feature description in RAN1 specifications (Clause 5.2.2.2.5 in 38.214). In both Rel-15 and Rel-16 the distinction in RAN1 is between CBSR, which restricts the use of certain beams and CBSR with amplitude restriction, which restricts the maximum amplitude of those beams and is subject to UE’s capability signalling.
	codebookParametersAddition-r16
Indicates the UE support of additional codebooks and the corresponding parameters supported by the UE.

Codebook etype 2 R=1 support parameter combination 1 to 6 and rank 1 to 2. Parameters for etype 2 R=1 (etype2R1-r16) supported by the UE, which are optional:
-	supportedCSI-RS-ResourceListAdd-r16 indicates the list of supported CSI-RS resources in a band by referring to codebookVariantsList. The following parameters are included in codebookVariantsList:
-	maxNumberTxPortsPerResource indicates the maximum number of Tx ports in a resource of a band;
-	maxNumberResourcesPerBand indicates the maximum number of resources across all CCs in a band, simultaneously;
-	totalNumberTxPortsPerBand indicates the total number of Tx ports across all CCs in a band, simultaneously.
-	paramComb7-8-r16 indicates the support of parameter combinations 7-8 for etype 2 R=1
-	rank3-4-r16 indicates the support of rank 3,4.
-	softAmpRestriction-r16 indicates the support of soft amplitude restriction. If not indicated, UE supports hard amplitude restriction.

Parameters for etype 2 R=2 (etype2R2-r16) supported by the UE, which are optional:
-	supportedCSI-RS-ResourceListAdd-r16;
UE supporting etype2R2-r16supports also indicates support of etype2R1-r16.

Codebook etype 2 R=1 with port selection supports 6 parameter combinations and rank 1,2. Parameters for etype 2 R=1 with port selection (etype2R1-PortSelection-r16) supported by the UE, which are optional:
-	supportedCSI-RS-ResourceListAdd-r16;
-	rank3-4-r16 indicates the support of rank 3,4

Parameters for etype 2 R=2 with port selection (etype2R2-PortSelection-r16) supported by the UE, which are optional:
-	supportedCSI-RS-ResourceListAdd-r16;
UE supporting etype2R2-PortSelection-r16 also indicates support of etype2R1-PortSelection-r16.

For supportedCSI-RS-ResourceListAdd-r16 related to the additional codebooks:
-	The minimum of maxNumberTxPortsPerResource is 'p4';
-	The minimum value of totalNumberTxPortsPerBand is 4.
	Band
	No
	N/A
	N/A



This definition is inherited directly from the RAN1 feature list itself:
	16-3a-4
	CBSR
	1) CBSR with soft amplitude restriction 
	16-3a
	Yes
	N/A
	Only CBSR with hard amplitude restriction is supported
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling



Since this is a RAN1 FG, it makes sense to first adjust the terminology on the RAN1 feature list, and after that trigger RAN2 to adjust the terminology in their own specifications. Hence, we propose to modify 16-3a-4 as follows:
	16-3a-4
	CBSR
	1) CBSR with amplitude subset restriction
	16-3a
	Yes
	N/A
	Only CBSR without amplitude subset restriction is supported by the UE
	Per Band
	N/A
	N/A
	
	
	Optional with capability signaling



Proposal 7: Modify description and consequences if FG 16-3a-4 is not supported as above.

Proposals for new FGs
NR-CA
In RAN1#102-e the following working assumption and conclusion have been agreed to:
 
	[bookmark: _Hlk53669892]Working assumption:
· For NR-CA with three or four different SCSs in a band combination, new Rel-16 FGs are introduced for following purposes 
· UE wants to indicate one PUCCH group comprising DLs with three/four different numerologies.
· UE wants to indicate preferred UL [either bands or SCSs] to send PUCCH.
· Note: This is a very specific case which hasn’t been supported in Rel-15 (the only use case is FR1+FR1+FR2 CA with DSS) although there is other way to implement.
· UE wants to indicate two PUCCH groups where at least one PUCCH group has two numerologies
· UE wants to indicate DL [either bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either bands or SCSs] to send two PUCCHs with different numerologies.
· Note: Indication of two PUCCH bands with the same numerology can be supported by Rel-15 twoPUCCH-Group.
· Note: potential NBC issue due to above proposals should be avoided.
 
Conclusion:
· For NR-CA with three or more bands even with [one or] two different SCSs in a band combination, RAN1 see the potential benefits of new Rel-16 FG(s) to be introduced to enable (parts or all of) the following from Rel-16, and RAN1 will discuss whether/how to introduce the new FG(s) for Rel.16
· UE wants to indicate two PUCCH groups
· UE wants to indicate DL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] combination to be mapped to for each PUCCH group.
· UE wants to indicate preferred UL [either duplex mode, licensed/unlicensed, FR, bands or SCSs] to send two PUCCHs.
· Note: (parts or all of) the above may be achieved by clarification on existing UE capabilities/RAN1 specifications.
· Note: potential NBC issue to Rel-15 due to above proposals should be avoided.










	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 (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-5a
	Support of three different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support three different numerologies in the same PUCCH group
1) Which NR carrier(s) can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH 
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling


	22. NR Others
	22-5b
	Support of four different numerologies in the same PUCCH group for EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support four different numerologies in the same PUCCH group
1) Which NR carriers(s) can be configured to transmit NR PUCCH

2) Carrier type that can transmit NR PUCCH
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate value for component 1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling


	22. NR Others
	22-5c
	Two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups
	For EN-DC, NGEN-DC, NE-DC, NR-DC and NR-CA, support two NR PUCCH group with different numerologies across NR carriers within at least one of the two PUCCH groups
1) Which NR carrier(s) can be mapped to PUCCH group #1  
2) Carrier type that can transmit NR PUCCH group #1
3) Which NR carrier(s) can be mapped to PUCCH group #2
4) Carrier type that can transmit NR PUCCH group #2
	
	Yes
	N/A
	
	Per BC
	N/A
	N/A 
	N/A
	Candidate values
1) {FR1 only, FR2 only, FR1 and FR2}
2) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
3) {FR1 only, FR2 only, FR1 and FR2}
4) 3-bit bitmap {Lic FDD, lic TDD, unlic.}
	Optional with capability signalling
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PDCCH monitoring capability with restriction on the span pattern.
RAN1 also made following working assumption regarding PDCCH monitoring capability with restriction on the span pattern. 
	Working assumption:
· Add a new FG11-2d “Rel-16 PDCCH monitoring capability with restriction that the same span pattern repeats in every slot for a given CC”.


 
One problem with the working assumption is that if confirmed it creates an NBC change, as it is essentially a restriction on top of 11-2. A gNB built according to September version of the specifications would not be aware of such limitation from the UE side. Hence, we do not support confirming the working assumption as formulated above.
Proposal 8: Do not confirm working assumption on introducing FG11-2d.


Conclusions
In this contribution, we discussed remaining open issues related to NR UE features. The following proposals have been made:
Proposal 1: Do not extend FGs 10-9/b/c/d to licensed operation. 
Proposal 2: Agree with the classification of scenarios as proposed by the moderator in RAN1#102-e.
Proposal 3: Adopt the mapping of capabilities as in Table 1. 
Proposal 4: Conclude that from baseband processing point of view, no further capabilities are needed for DL WB modes Case 2a/2b, 3, and 4. RF aspects are up to RAN4.
Proposal 5: Consider introducing capability for UE to be scheduled on N contiguous sub-bands. 
· N=1 UE supports UL scheduling for 1 RB-set (mandatory when UE indicates capability for UL )
· N=2 UE supports UL scheduling for up to 2 contiguous RB-sets
· N=3 UE supports UL scheduling for up to 3 contiguous RB-sets
· N=4 UE supports UL scheduling for up to 4 contiguous RB-sets

Proposal 6: Add “one of {6-2, 6-3} as prerequisite for FG 18-4, i.e. UE needs to support at least two dedicated DL BWPs to support Scell dormancy. Alternatively clarify that one dormant BWP and one non-dormant BWP are dedicated BWPs even for UEs not supporting both 6-2 and 6-3.

Proposal 7: Modify description and consequences if FG 16-3a-4 is not supported as above.
Proposal 8: Do not confirm working assumption on introducing FG11-2d.
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