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Introduction
In RAN1#107b-e meetings, the UE features for Rel-17 sidelink enhancements were discussed with following agreements [1]
	Working assumption
· Necessary Rel-16 FGs are handled, via pre-requisites of Rel-17 FGs for sidelink enhancements
· Necessary components in Rel-16 FGs are added to Rel-17 FG components for sidelink enhancements if an entire Rel-16 FG cannot be included as pre-requisites
· FFS whether/how to address the case where pre-requisites or additional components cannot address the issue for FG 15-x supported by Rel-17 UEs

Agreement
· FG 32-4 is updated as follows
· FFS whether capability for synchronization as components or prerequisite or another FG
· FFS how to define total SL processes if UE reports more than one FGs of 15-3, 32-4 and 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.
24) UE can perform periodic-based partial sensing and resource allocation operation.
35) 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
FFS whether any other components should be added
	[TBD]
	[Yes]
	[No]
	UE does not support transmission according to the partial sensing and resource allocation
	[Per band]
	N.A.
	N.A.
	N.A.
	Note: Random selection according to Rel-16 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}

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. 



Agreement
· FG 32-4a is updated as follows
· FFS whether capability for synchronization as components or prerequisite or another FG
· FFS how to define total SL processes if UE reports more than one FGs of 15-3, 32-4 and 32-4a
	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
FFS whether any other components should be added
	[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 according to Rel-16 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}

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.



Agreement
· FG 32-5b is split into multiple FGs; One for Tx capability and the other for Rx capability as follows
	32. NR_SL_enh
	32-5b-1
	Transmitting Inter-UE coordination scheme 2 in NR sidelink mode 2
	1) UE can transmit and 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.
FFS whether/how to split FG 32-5b into multiple FGs
	32-5b-2, TBD
	[Yes]
	[Yes]
	UE does not support transmitting 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

	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.
	[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

	Optional with capability signalling.



Conclusion
· There is no consensus in RAN1 on “FFS whether to split the capabilities for PSFCH and S-SSB receptions as different FGs”
· Remove the FFS in FG 32-2, highlight FG 32-2

Conclusion
· UE without NR SL reception is supported in Rel-17



In this contribution, the remaining issues on UE features for Rel-17 sidelink enhancements are further discussed. 
Discussion
Synchronization capability for power saving UEs
When a UE performs sidelink transmission, it is required to be synchronized with sidelink reference timing regardless of its capability on sidelink reception or not. Since UE without NR SL reception is supported in Rel-17, a new FG on synchronization capability without NR SL reception shall be introduced. 
In RAN1#107b-e meeting, a new FG on synchronization capability is discussed but no consensus was achieved. From our understanding, the proposed FG is generally fine in the direction. But we have some comments as follows.
· On component 3) and 4) for “if the UE supports Components 1 and 2”, the red sentence should be removed, there is no dependency between component 1/2 and component 3/4. 
· On component 5)-7), it is preferred to be a separate FG which is similar as that of Rel-16 FGs, since some UE may only operate in only NR Uu mode. 
· On the note part “This FG can only be reported as a pre-requisite to FG 32-4a”, it is not necessary to restrict this FG is only be pre-requisite of FG32-4a, it can be also the pre-requisite of FG32-4(i.e. UE with partial sensing).
Based on the above comments, the updated proposal is provided as follows.

Proposal 1: Two FGs on synchronization capability for power saving UEs should be supported, one is derived from 15-4(i.e. 32-4b), the other is derived from 15-15(i.e. 32-4c), 32-4b should be the pre-requisite of 32-4c. 
	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 NR sidelink based on the synchronization to an eNB.
6) UE additionally supports eNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
7) 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.
5) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3 or 32-4 or 32-4a
FFS whether other components will be included
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This FG can only be reported as a pre-requisite to FG 32-4a

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 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 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

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. 



On FG32-4/FG32-4a
There are two remaining issues on FG32-4 and FG32-4a, one is for synchronization capability, the other is on how to define total SL processes of UE reports more than one FGs of 15-3, 32-4 and 32-4a. 
Regarding the synchronization capability, in order to obtain sidelink reference timing for NR sidelink transmission, at least one of 15-4 and 32-4b should be the pre-requisite of FG32-4/FG32-4a. 
Regarding total SL processes 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.
Proposal 2: For FG32-4/FG32-4a, in order to obtain sidelink reference timing for NR sidelink transmission, at least one of 15-4 and 32-4b should be the pre-requisite of FG32-4/FG32-4a.
Proposal 3: Add a note in FG32-4/FG32-4a, “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. UE is not required to support the sum of each reported value B”

On FG32-5a
For inter-UE coordination scheme 1, since the resource set type can be carried by inter-UE coordination information, it means the UE should support to perform resource selection based on both preferred and non-preferred resource set, therefore the preferred/non-preferred resource set should not be separated as different FGs. 
Considering that a power efficient UE may not be capable of transmitting inter-UE coordination information, but it is capable of performing resource selection based on the received inter-UE coordination information. it is preferred to separate the FG32-5a into two FGs, one is for transmitting capability of scheme 1 inter-UE coordination information, the other is for receiving capability of scheme 1 inter-UE coordination information.
Proposal 4: FG32-5a should be separated into two FGs, one is for transmitting capability of scheme 1 inter-UE coordination information, the other is for receiving capability of scheme 1 inter-UE coordination information.

On FG32-5b-1/ FG32-5b-2
Regarding whether the PSFCH Tx/Rx capability is jointly reported for both inter-UE coordination scheme 2 and SL HARQ-ACK, a joint manner is preferred since there is no fundamental difference between them. And when a UE report more than one FGs of 15-11 and 32-5b-1/32-5b-1, the reported number of PSFCH TX/RX capability in each FG should be the total number. 
Proposal 5: PSFCH Tx capability is jointly reported for inter-UE coordination and SL HARQ-ACK as a component of 35-5b-1.
· Add a note: “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, UE is not required to support the sum of each reported value M.”
Proposal 6: PSFCH Rx capability is jointly reported for inter-UE coordination and SL HARQ-ACK as a component of 35-5b-2.
· Add a note: “If UE reports more than one FGs of 15-11 and 32-5b-2, the reported value N in each FG is the total number, UE is not required to support the sum of each reported value N.”

On FG of RSRP difference based resource conflict
In RAN1#107e meeting, the following working assumption was archived. 
	· Working Assumption:
· A resource pool level (pre-)configuration can enable one of the following options: 
· Option 1:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for UE-B and other UE respectively
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a RSRP threshold according to the priorities included in the SCI:
· prio_TX and prio_RX are the priorities indicated in the SCI making the overlapping reservations for other UE and UE-B respectively
· Option 4:
· For Condition 2-A-1 of Scheme 2, support following additional criteria to determine resource(s) where expected/potential resource conflict occurs
· For the case when UE-A is a destination UE of a TB transmitted by UE-B
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) whose RSRP measurement is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of UE-B’s reserved resource. 
· For the case when UE-A is a destination UE of a TB transmitted by another UE
· The resource(s) are fully/partially overlapping in time-and-frequency with other UE’s reserved resource(s) when RSRP measurement of UE-B’s reserved resource is larger than a (pre)configured RSRP threshold compared to the RSRP measurement of the resource(s). 
· Support of Option 4 is subject to UE capability
· FFS: Whether/how RSRP threshold depends on priority, MCS, overlap




Based on the working assumption, one FG should be introduced accordingly.

Proposal 7: A new FG should be introduced to support RSRP difference based resource conflict determination. 

Conclusion
In this contribution, the FGs for Rel-17 sidelink enhancements are discussed. Particularly, we have following proposals.
Proposal 1: Two FGs on synchronization capability for power saving UEs should be supported, one is derived from 15-4(i.e. 32-4b), the other is derived from 15-15(i.e. 32-4c), 32-4b should be the pre-requisite of 32-4c. 
	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 NR sidelink based on the synchronization to an eNB.
6) UE additionally supports eNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
7) 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.
5) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3 or 32-4 or 32-4a
FFS whether other components will be included
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This FG can only be reported as a pre-requisite to FG 32-4a

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 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 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

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. 



Proposal 2: For FG32-4/FG32-4a, in order to obtain sidelink reference timing for NR sidelink transmission, at least one of 15-4 and 32-4b should be the pre-requisite of FG32-4/FG32-4a.

Proposal 3: Add a note in FG32-4/FG32-4a, “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. UE is not required to support the sum of each reported value B”

Proposal 4: FG32-5a should be separated into two FGs, one is for transmitting capability of scheme 1 inter-UE coordination information, the other is for receiving capability of scheme 1 inter-UE coordination information.

Proposal 5: PSFCH Tx capability is jointly reported for inter-UE coordination and SL HARQ-ACK as a component of 35-5b-1.
· Add a note: “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, UE is not required to support the sum of each reported value M.”

Proposal 6: PSFCH Rx capability is jointly reported for inter-UE coordination and SL HARQ-ACK as a component of 35-5b-2.
· Add a note: “If UE reports more than one FGs of 15-11 and 32-5b-2, the reported value N in each FG is the total number, UE is not required to support the sum of each reported value N.”

Proposal 7: A new FG should be introduced to support RSRP difference based resource conflict determination. 
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