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1. Introduction
In this contribution, we provide our view on the remaining issues on UE features for Rel-17 NR sidelink enhancement, based on the updated RAN1 UE features lists in [1]. The UE features of Rel-17 NR sidelink enhancement are listed in Annex.

2. Discussion 
2.1. Remaining issues of 32-2x (Receiving S-SSB/PSFCH)
	[bookmark: _Ref86776111]Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	32. NR_SL_enh
	32-2a
	Receiving NR sidelink of PSFCH
	1) UE can receive PSFCH with HARQ-ACK information in NR sidelink.
2) UE can receive up to N PSFCH(s) resources in a slot

	32-2b, [at least one of 15-2 or 15-3 or 32-4 or 32-4a]

	32. NR_SL_enh
	32-2b
	Receiving NR sidelink of S-SSB
	1) UE can receive S-SSB in NR sidelink.
[2) UE supports SyncRef UE as the synchronization reference]
	[32-4b]


The following proposals were raised in the previous meeting (and highlighted above) for FG 32-2a and 32-2b:
· The prerequisite FGs of FG 32-2a is confirmed as “32-2b, at least one of 15-2 or 15-3 or 32-4 or 32-4a”
· The prerequisite FGs of FG 32-2b is confirmed as “32-4b”
· Delete component 2 in FG 32-2b
In our view these proposals are not necessary:
Regarding the prerequisite of FG 32-2a (i.e., the first bullet), we don’t think it is necessary. The motivation seems to restrict the UE supporting PSFCH should also support mode-1 or mode-2 sidelink PSCCH/PSSCH transmission. However, firstly, there is no problem if no prerequisite is defined for FG 32-2a. Secondly, although the support of PSFCH is currently corresponding to PSCCH/PSSCH, it does not mean one of 15-2, 15-3, 32-4 or 32-4a would be the only condition. If in the later release there is a new FG corresponds to PSFCH reception, we cannot change the prerequisite, and have to introduce a new copy of 32-2a. Obviously, this is not future-proof. 
For the second and third bullets, the motivation seems to require the UE supporting FG 32-2b should also support use gNB/eNB/GNSS as synchronization source. Firstly, FG 32-2b is designed for using UE as synchronization source over sidelink interface, which can be separate from the other synchronization sources over other interfaces. Secondly, it is worth noting that in FG 32-4b it states “5) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3 or 32-4 or 32-4a”. Then if a UE supports both 32-4a (random selection) and 32-2b (which according to these two bullets should support 32-4b), it is mandated to support transmitting S-SSB. In other words, these two bullets preclude the Type-B UE that supporting only PSCCH/PSSCH transmission but not S-SSB transmission.
[bookmark: _Ref101467769]Proposal 1: The prerequisite of FG 32-2a is confirmed as 32-2b. Addition of 15-2/15-3 or 32-4/32-4a is not necessary.
[bookmark: _Ref53755290]Proposal 2: FG 32-4b is not defined as prerequisite of FG 32-2b, and component 2 of FG 32-2b is kept.

Moreover, in this case the highlighted component 6 of 32-4b (i.e., UE supports SyncRef UE as the synchronization reference and can receive S-SSB in NR sidelink if it supports 15-1) becomes unnecessary. Thus, it can be simply removed.
[bookmark: _Ref110960551]Proposal 3: Component 6 of 32-4b is removed.

2.2. Remaining issues of 32-4x (Random selection and partial sensing)
In the previous meeting, there were some discussions on whether/how to introduce prerequisites for FG 32-4a (random selection) and 32-4 (partial sensing). Various candidate FGs are proposed, such as FG 15-1, 15-4, 15-5, 15-11, 32-2b, 32-4b, etc. 
In our view no additional prerequisite is needed to be defined, especially for FG 32-4a, which is mainly designed for Type-A UE that does not support any sidelink reception. It is not necessary to mandate the UE to indicate the synchronization source related FGs (i.e., 32-2b, 32-4b, 32-4c, etc.). Anyway, the existing specification does not forbid the UE from indicating the corresponding FGs if it supports gNB/eNB or GNSS as synchronization source. 
[bookmark: _Hlk110959325]Similarly, we don’t think additional prerequisite are needed for FG 32-4, i.e., partial sensing. As a compromise we can accept having one of {32-2b, 32-4b, 32-4c} as prerequisite for FG 32-4.
[bookmark: _Ref101468717]Proposal 4: No additional prerequisite is defined for FG 32-4a.
[bookmark: _Ref110960555]Proposal 5: No additional prerequisite is needed for FG 32-4, while as a compromise, one of {32-2b, 32-4b, 32-4c} can be considered.

2.3. Remaining issues of 32-5x (Inter-UE coordination)
In the previous meeting, there were some discussions on whether/how to introduce prerequisites for both scheme 1 and 2 of inter-UE coordination, such as FG 32-5a-1, 32-5a-2, 32-5a-3, 32-5b-1, and 32-5b-2. Although various candidate FGs are proposed, such as FG 15-1, 15-3, 15-4, 32-2b, 32-4b, etc., we don’t see strong needs of any of them. In our view, given the high implementation flexibility and variations of sidelink UE, and no base FGs defined for Rel-17 sidelink UEs, it would be difficult to define reasonable pre-requisite for every sidelink UE FG. Improper pre-requisite definition would undesirably reduce the implementation flexibility and may introduce backward compatibility issue in future releases. On the other hand, anyway, there would be no problem if no additional prerequisite is defined. Therefore, we suggest not defining any additional prerequisites for FGs 32-5x.
[bookmark: _Ref110960557]Proposal 6: No additional prerequisite is defined for FG 32-5x.

3. Conclusion
In the contribution, we provide our view on the remaining issues on UE features for NR sidelink enhancement WI, with the following proposals:
Proposal 1: The prerequisite of FG 32-2a is confirmed as 32-2b. Addition of 15-2/15-3 or 32-4/32-4a is not necessary.
Proposal 2: FG 32-4b is not defined as prerequisite of FG 32-2b, and component 2 of FG 32-2b is kept.	
Proposal 3: Component 6 of 32-4b is removed.
Proposal 4: No additional prerequisite is defined for FG 32-4a.
Proposal 5: No additional prerequisite is needed for FG 32-4, while as a compromise, one of {32-2b, 32-4b, 32-4c} can be considered.
Proposal 6: No additional prerequisite is defined for FG 32-5x.
4. [bookmark: _Ref510367705][bookmark: _Ref503565490][bookmark: _Ref493791948][bookmark: _Ref503565531]Reference
[1] [bookmark: _Ref68009470][bookmark: _Ref521328302][bookmark: _Ref510367818]R1-2205608, “Updated RAN1 UE features list for Rel-17 NR after RAN1 #109-e Week2 including remaining RAN1 issues”, RAN1#109-e.
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A1 NR feature list 


	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

	32. NR_SL_enh
	32-2a
	Receiving NR sidelink of PSFCH
	1) UE can receive PSFCH with HARQ-ACK information in NR sidelink.
2) UE can receive up to N PSFCH(s) resources in a slot

	32-2b, [at least one of 15-2 or 15-3 or 32-4 or 32-4a]
	Yes
	No
	The UE cannot receive PSFCH with HARQ-ACK information from other UEs
	Per FS
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}
If UE reports more than one FGs of 15-11, FG32-2a and 32-5b-2, the reported value N in each FG is the total number and the same among those FGs
	Optional with capability signalling. 

	32. NR_SL_enh
	32-2b
	Receiving NR sidelink of S-SSB
	1) UE can receive S-SSB in NR sidelink.
[2) UE supports SyncRef UE as the synchronization reference]
	[32-4b]
	No
	No
	The UE does not receive synchronization signalling from other UEs
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional without capability signalling.

	32. NR_SL_enh
	32-4
	Transmitting NR sidelink mode 2 with partial sensing
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with partial sensing configured by NR Uu or preconfiguration. Up to B sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform periodic-based partial sensing and resource allocation operation.
5) UE can perform contiguous partial sensing and resource allocation operation.
6) UE can transmit using the subcarrier spacing and CP length defined for a given band in RAN4
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
10) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
11) DL pathloss based open loop power control when mode 2 is configured by NR Uu

	[TBD]
	Yes
	No
	UE does not support transmission according to the partial sensing and resource allocation
	Per FS
	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for B are {8,16}
If UE reports more than one FGs of 15-3, 32-4 and 32-4a, the reported value B in each FG is the total number of SL processes and the same among those FGs.

Note: Component 6 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling. 

	32. NR_SL_enh
	32-4a
	Transmitting NR sidelink mode 2 with random resource selection
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 with random resource selection configured by NR Uu or preconfiguration. Up to B sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can transmit using the subcarrier spacing and CP length defined for a given band in RAN4
5) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
6) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
7) DL pathloss based open loop power control when mode 2 is configured by NR Uu

	[TBD]
	Yes
	No
	UE does not support transmission according to the random resource selection and resource allocation
	Per band
	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for B are {8,16}
If UE reports more than one FGs of 15-3, 32-4 and 32-4a, the reported value B in each FG is the total number of SL processes and the same among those FGs.

Note: Component 4 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Component-4 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-4 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-4 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

Note: Component 6 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 7 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling.

	32. NR_SL_enh
	32-4b
	Synchronization sources for NR sidelink transmission
	1) UE supports GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
2) UE can transmit NR sidelink based on the synchronization to an gNB
3) UE additionally supports gNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb if the UE supports Components 1 and 2
4) UE additionally supports gNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true if the UE supports Components 1 and 2.
5) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3 or 32-4 or 32-4a
[bookmark: _Hlk110959944]6) UE supports SyncRef UE as the synchronization reference and can receive S-SSB in NR sidelink if it supports 15-1.
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 1 is only required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Components 2/3/4 are not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling.

	32. NR_SL_enh
	32-4c
	eNB type synchronization sources for NR sidelink transmission
	1) UE can transmit NR sidelink based on the synchronization to an eNB.
2) If UE supports component 1 in FG 32-4b, UE additionally supports eNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports component 1 in FG 32-4b, UE additionally supports eNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	32-4b
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling.

	32. NR_SL_enh
	32-5a-1
	Transmitting Inter-UE coordination scheme 1 in NR sidelink mode 2
	1) UE can transmit inter-UE coordination information of preferred resource set/non-preferred resource set in NR sidelink mode 2.
2) UE can receive an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set.

	[At least one of 32-5a-2 and 32-5a-3]
	Yes
	Yes
	UE does not support transmitting inter-UE coordination scheme 1 in NR sidelink mode 2.
UE cannot receive an explicit request for inter-UE coordination information
	Per FS
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1” in FG 32-5a-1/32-5a-2/32-5a-3/32-5b-1/32-5b-2
	Optional with capability signalling.

	32. NR_SL_enh
	32-5a-2
	Receiving Inter-UE coordination information of preferred resource set in NR sidelink mode 2
	1) UE can receive inter-UE coordination information of preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit an explicit request for inter-UE coordination information of preferred resource set only.
	[TBD]
	Yes
	Yes
	UE does not support receiving inter-UE coordination of preferred resource set in NR sidelink mode 2.
UE does not transmit an explicit request for inter-UE coordination information of preferred resource set only
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1” in FG 32-5a-1/32-5a-2/32-5a-3/32-5b-1/32-5b-2
	Optional with capability signalling.

	32. NR_SL_enh
	32-5a-3
	Receiving Inter-UE coordination information of non-preferred resource set in NR sidelink mode 2
	1) UE can receive inter-UE coordination information of non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit an explicit request for inter-UE coordination information of non-preferred resource set only.
	[TBD]
	Yes
	Yes
	UE does not support receiving inter-UE coordination of non-preferred resource set in NR sidelink mode 2.
UE does not transmit an explicit request for inter-UE coordination information of non-preferred resource set only
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1” in FG 32-5a-1/32-5a-2/32-5a-3/32-5b-1/32-5b-2
	Optional with capability signalling.

	32. NR_SL_enh
	32-5b-1
	Transmitting Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) UE can transmit inter-UE coordination information of presence of expected/potential resource conflict in NR sidelink mode 2.
2) UE can transmit up to M PSFCH(s) resources in a slot
	32-5b-2, TBD
	Yes
	Yes
	UE does not support transmitting inter-UE coordination scheme 2 in NR sidelink mode 2.
	Per FS
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for M are {4, 8, 16}
If UE reports more than one FGs of 15-11 and 32-5b-1, the reported value M in each FG is the total number and the same among those FGs.
	Optional with capability signalling.

	32. NR_SL_enh
	32-5b-2
	Receiving Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) UE can receive inter-UE coordination information of presence of expected/potential resource conflict and use the received information in its own resource re-selection in NR sidelink mode 2.
2) UE can receive up to N PSFCH(s) resources in a slot.
	[TBD]
	Yes
	Yes
	UE does not support receiving inter-UE coordination scheme 2 in NR sidelink mode 2.
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}
If UE reports more than one FGs of 15-11, 32-2a and 32-5b-2, the reported value N in each FG is the total number and the same among those FGs.
	Optional with capability signalling.

	32. NR_SL_enh
	32-6-1
	Reception of Scheme 1 inter-UE coordination information over 2nd SCI
	1) UE can receive Scheme 1 inter-UE coordination transmission over 2nd SCI that is used in addition to the MAC-CE carrying the same inter-UE coordination information in the same transmission.
	At least one of 32-5a-2 and 32-5a-3
	Yes
	Yes
	UE is not required to decode SCI 2-C and the associated PSSCH
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling

	32. NR_SL_enh
	32-6-2
	Reception of Scheme 1 explicit request over 2nd SCI
	1) UE can receive an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set over 2nd SCI that is used in addition to the MAC-CE carrying the explicit request in the same transmission
	32-5a-1
	Yes
	Yes
	UE is not required to decode SCI 2-C and the associated PSSCH
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling

	32. NR_SL_enh
	32-7
	Determination of expected conflict in Scheme 2 based on RSRP difference
	1) UE can determine a conflict for overlapping resource reservation between UE-B and another UE based on RSRP difference of the two reservations
	32-5b-1
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling





