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1. Introduction
Updated Rel.17 UE feature list after RAN1#109-e including NR sidelink enhancement has been agreed [1]. In this contribution, we present our views on UE features for NR sidelink enhancement based on the list.

2. Discussion
	RAN1#109-e
Agreement
· FG 32-2 is updated as:
	32. NR_SL_enh
	32-2a
	Receiving NR sidelink of PSFCH/S-SSB 
	1) UE can receive NR PSFCH/S-SSB with HARQ-ACK information in NR sidelink.
2) UE can receive up to N PSFCH(s) resources in a slot
FFS whether other components will be included
	None 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 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, 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.



Agreement
· Reporting type of FG 32-2a is per FS
· Reporting type of FG 32-5a-1 is per FS
· Reporting type of FG 32-5b-1 is per FS
· Reporting type of FG 32-6-2 is per band
· Reporting type of FG 32-7 is per band

Agreement
· Add a note “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

Agreement
· The note in FG 32-5b-2 is revised as “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.”

Agreement
· The note in FGs 32-4/32-4a is revised as “Note: Random selection according to Rel-16 in the exceptional pool is supported.” 

Agreement
· Confirm the column of “Consequence if the feature is not supported by the UE” in FGs 32-5a-2/32-5a-3
· The column of “Consequence if the feature is not supported by the UE” in FGs 32-5a-1 is revised as: UE does cannot receive an explicit request for inter-UE coordination information

Agreement
· The prerequisite FGs for FG 32-6-1 is “At least one of 32-5a-2 and 32-5a-3”

Agreement
· 32-5a-1 is added as a prerequisite FGs for FG 32-6-2



At the last RAN1 meeting, the above agreements were reached. Details of UE capabilities for Rel-17 SL need further discussions.


2.1. Power saving
2.1.1. 32-2a
	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. 


· Prerequisite
[bookmark: _Hlk110885252]For PSFCH RX, capability on PSCCH/PSSCH TX is necessary. For PSCCH/PSSCH TX, FG15-2 (mode 1) / FG15-3 (full sensing) / FG32-4 (partial sensing) / FG32-4a (random selection) are the candidates. At least one of them should be prerequisite of this FG.
Proposal 1:
· For prerequisite of FG32-2a, remove the brackets from ‘[at least one of 15-2 or 15-3 or 32-4 or 32-4a]’.


2.1.2. 32-2b/32-4b
	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
	32-4b
	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
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.


· Component/Prerequisite
It seems that FG32-2b and FG32-4b are highly related each other. These capabilities are discussed together here.
Firstly, we would like to clarify the motivation of these FGs. In Rel-16, there is a synchronization capability FG15-4, where UE shall be capable of S-SSB RX if the UE supports PSCCH/PSSCH RX. Meanwhile, Rel-17 SL intends to support a UE that is capable of S-SSB RX but incapable of PSCCH/PSSCH RX. These FGs are introduced for this purpose.
If this understanding is correct, it is quite unclear why the component 6 of FG32-4b is necessary. Difference between FG15-4 and FG32-4b with the component 6 should be clarified sufficiently; otherwise, we will keep our position, i.e., the component 6 of FG32-4b should be removed. For FG32-2b, if the component 6 of FG32-4b is removed as stated above, at least the component 2 of FG32-2b would be necessary since there is no component relevant to SyncRef UE in FG32-4b. In addition, the current prerequisite in FG32-2b should be maintained. Basically UE supporting SyncRef UE as the sync reference will support also GNSS/gNB as the sync reference. UE supporting SyncRef UE only would be infeasible in consideration of typical SL scenario, where other UEs try to use preferentially GNSS/gNB as the sync source.
Proposal 2:
· The component 6 of FG32-4b is removed.
· FG32-2b is updated as follows:
· Remove the brackets from ‘[2) UE supports SyncRef UE as the synchronization reference]’.
· Remove the brackets from ‘[32-4b]’.


2.1.3. 32-4/32-4a
	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.


· Pre-requisite
Required feature for transmission with partial sensing is only synchronization perspective. For synchronization, FG15-4 (full capability) / FG32-4b (partial capability) are the candidates. At least one of them should be prerequisite of this FG.
Proposal 3:
· ‘At least one of FG 15-4 or FG 32-4b’ is added as pre-requisite of FG 32-4 and FG32-4a.


2.2. Inter-UE coordination
2.2.1. 32-5a-1
	[bookmark: _Hlk110886081]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.


· Pre-requisite
On whether RX capability is pre-requisite of TX capability, we believe that the way agreed for IUC scheme 2 capability should be applied to also scheme 1. Therefore, the current pre-requisite in FG 32-5a-1 should be maintained. 
(If the above is agreed,) Regarding PSCCH/PSSCH transmission and reception, which is necessary for this FG, corresponding FGs should be included as pre-requisite in FGs 32-5a-2/32-5a-3.
Proposal 4:
· For prerequisite of FG32-5a-1, remove the brackets from ‘[At least one of 32-5a-2 and 32-5a-3]’.


2.2.2. 32-5a-2/32-5a-3
	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.


· Pre-requisite
To perform these UE behaviors, PSCCH/PSSCH transmission and reception shall be supported by the UE. The corresponding capabilities are FG 15-1 for reception and FGs 15-3/32-4/32-4a for transmission.
Proposal 5:
· ‘FG 15-1 and one of FGs 15-3/32-4/32-4a’ are added as pre-requisite of FGs 32-5a-2/32-5a-3.

2.2.3. 32-5b-1
	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.


· Pre-requisite
To perform this UE behavior, the UE shall perform sensing to detect resource conflict. Based on that, the following is proposed.
Proposal 6:
· ‘at least one of FGs 15-1/32-4’ is added as pre-requisite of FG 32-5b-1.

2.2.4. 32-5b-2
	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.


· Pre-requisite
Receiving collision indication means that this UE sent reservation information before that. Therefore, this UE is capable of PSCCH/PSSCH transmission.
Proposal 7:
· ‘At least one of FGs 15-3/32-4/32-4a’ is added as pre-requisite of FG 32-5b-2.


3. Conclusion
In this contribution, we discussed UE features for NR sidelink enhancement. Proposals are summarized as follows: 
Proposal 1:
· For prerequisite of FG32-2a, remove the brackets from ‘[at least one of 15-2 or 15-3 or 32-4 or 32-4a]’.
Proposal 2:
· The component 6 of FG32-4b is removed.
· FG32-2b is updated as follows:
· Remove the brackets from ‘[2) UE supports SyncRef UE as the synchronization reference]’.
· Remove the brackets from ‘[32-4b]’.
Proposal 3:
· ‘At least one of FG 15-4 or FG 32-4b’ is added as pre-requisite of FG 32-4 and FG32-4a.
Proposal 4:
· For prerequisite of FG32-5a-1, remove the brackets from ‘[At least one of 32-5a-2 and 32-5a-3]’.
Proposal 5:
· ‘FG 15-1 and one of FGs 15-3/32-4/32-4a’ are added as pre-requisite of FGs 32-5a-2/32-5a-3.
Proposal 6:
· ‘at least one of FGs 15-1/32-4’ is added as pre-requisite of FG 32-5b-1.
Proposal 7:
· ‘At least one of FGs 15-3/32-4/32-4a’ is added as pre-requisite of FG 32-5b-2.
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