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1. Introduction
In RAN1#107bis-e meeting, the followings were agreed for NR UE features for NR sidelink enhancement.

	 
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



This contribution provides our views on the remaining FFS points of UE features for NR sidelink enhancement.

2. Discussion
2.1. FG 32-4
One of remaining issues needed to be resolved is how to define the number of supported SL processes when a UE reports more than one FGs of 15-3 (i.e., full sensing), 32-4 (i.e., partial sensing) and 32-4a (i.e., random selection). Our understanding of Rel-15 LTE V2X is that the number of resource (re)selection schemes supported by the UE does not affect the total number of its supported SL processes. We think that the same principle can be kept for Rel-17 NR SL enhancement.

Proposal 1: If UE reports more than one FGs of 15-3, 32-4 and 32-4a, the reported value of B in each FG is the total number of SL processes (i.e., UE is not required to support the sum of each reported value B).

In the last meeting, there was a discussion on what kind of random selection should be assumed to be applied in the exceptional pool. Since the RAN1 has only discussed an enhancement of random selection in the normal pool so far, we think that it would be reasonable to assume that the random selection defined in Rel-16 NR V2X is supported in the exceptional pool.

Proposal 2: Add a note in FG 32-4 and FG 32-4a: “Random selection according to Rel-16 is supported in the exceptional pool”.

2.2. FG 32-5b-1 and FG 32-5b-2
For whether a UE jointly reports PSFCH Tx/Rx capability for Inter-UE Coordination (IUC) and SL HARQ-ACK, we think that there would be no problem in defining it as a joint report form if a note to clarify the relationship between FG 32-5b-1 and FG 15-11 or between FG 32-5b-2 and FG 15-11/FG 32-2 is added. For example, the value of the joint report of PSFCH Tx capability is greater than or equal to the value of M reported in FG 15-11. Also the value of the joint report of PSFCH Rx capability is greater than or equal to the value of N reported in FG 15-11 or the value reported in FG 32-2. The candidate values that can be used for the joint report of PSFCH Tx capability or PSFCH Rx capability are the same as M (i.e., 4, 8, 16) or N (i.e., 5, 15, 25, 32, 35, 45, 50, 64) values of FG 15-11, respectively.

Proposal 3: For FG 32-5b-1, PSFCH Tx capability is jointly reported for inter-UE coordination and SL HARQ-ACK.
· The value range for this capability is {4, 8, 16}.
· The value reported in this capability is greater than or equal to the value of M reported in FG 15-11.

Proposal 4: For FG 32-5b-2, PSFCH Rx capability is jointly reported for inter-UE coordination and SL HARQ-ACK.
· The value range for this capability is {5, 15, 25, 32, 35, 45, 50, 64}.
· The value reported in this capability is greater than or equal to the value of N reported in FG 15-11 or the value reported in FG 32-2.

Considering the cyan marked part in the following working assumption, it would be desirable to define a new FG where a UE can determine an expected/potential resource conflict for overlapping resource reservations between UE-B and another UE based on RSRP measurement difference of the two reservations. Also it needs to have FG 32-5b-1 as the prerequisite FG.

	· Working Assumption made in RAN1#107-e meeting:
· 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



Proposal 5: Define a new FG for Scheme 2: “UE can determine an expected/potential resource conflict for overlapping resource reservations between UE-B and another UE based on RSRP measurement difference of the two reservations”.	
· FG 32-5b-1 is a prerequisite FG of this FG.

2.3. FG 32-5a 
In case of Scheme 1, even though the preferred and non-preferred resource sets may be beneficial in different scenarios, it does not necessarily mean that the FG for each resource set should be defined separately. Note that there is no significant difference in the fundamental processing required to derive/determine different types of resource sets, which is a factor that should be considered more important when defining a FG. 

Proposal 6: No need to define separate FGs between the preferred and non-preferred resource sets.

Considering the following agreement made in the last meeting, it is clear that both preferred resource set and non-preferred resource set need to be supported for the case when the inter-UE coordination information is triggered by UE-B’s request. So, it would be desirable to Component 2 of FG 32-5a is updated as “UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set”.

	· Agreement made in RAN1#107bis-e meeting:
· For inter-UE coordination information is triggered by UE-B’s request, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1:
· Resource set type to be provided by inter-UE coordination information transmission is determined by UE-A’s implementation and its information is indicated by UE-A’s inter-UE coordination information
· UE-A’s inter-UE coordination information indicates either preferred resource set or non-preferred resource set
· Alt 2:
· Resource set type to be provided by inter-UE coordination information transmission is indicated by UE-B’s request
· UE-B’s request indicates either preferred resource set or non-preferred resource set
· Note that it is up to RAN2 decision whether/how UE-B provides its support of sensing/resource exclusion to UE-A via PC5-RRC signaling and UE-A uses the received information to determine the type of resource set to be transmitted to UE-B



Proposal 7: Update Component 2 of FG 32-5a as “2) UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set”.

For Scheme 2, the Tx/Rx capabilities of conflict indication were separated in consideration of reducing the power consumption of conflict indication transmission and the implementation complexity required for the conflict indication transmission. We think that the same principle can be applied to Scheme 1. In other words, FG 32-5a can be split into Tx and Rx capabilities.

Proposal 8: Split FG 32-5a into Tx and Rx capabilities.

As per the following agreements on the container of IUC information/explicit request transmission (see the grey marked parts), we can define a new FG where a UE can receive Scheme 1 IUC information/explicit request transmitted over SCI 2-C that is used in addition to MAC-CE carrying the same IUC information/explicit request in the same transmission.

	· Agreement made in RAN1#107bis-e meeting:
· For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· (Working assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A
· A single format SCI 2-C is used for inter-UE coordination information and request
· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 
· SCI 2-C is UE RX optional
· It is up to UE implementation to additionally use 2nd SCI (for UE-B).
· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A

· Agreement made in RAN1#107bis-e meeting:
· The following working assumption is confirmed with modification in RED.
· MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.
· For the indication of resource set, the following is supported:
· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.
· First resource location of each TRIV is separately indicated by the inter-UE coordination information
· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.
· FFS: UE capability details
· 2nd SCI is UE RX optional
· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]



Proposal 9: Define a new FG for Scheme 1: “UE can receive Scheme 1 inter-UE coordination information/explicit request transmitted over SCI 2-C that is used in addition to MAC-CE carrying the same inter-UE coordination information/explicit request in the same transmission”.	

2.4. LTE UE features for Rel-17 NR sidelink enhancement
Further discussion is also necessary on whether to define LTE Rel-17 UE feature list for NR SL enhancement. We think that if this kind of feature is not introduced, the usability of Rel-17 NR SL enhancement mechanism will be lower compared to the case of Rel-16 NR V2X, which is not a desirable direction we should pursue. In this sense, our preference is to define LTE Rel-17 UE feature list for SL enhancement.

Proposal 10: Define LTE Rel-17 UE feature list for NR SL enhancement (i.e., FG 4-1/4-2/4-3/4-4 in [2]).

3. Conclusion
In this contribution, we discussed the remaining issues on UE features for NR sidelink enhancement. The following proposals are given.

FG 32-4:
· Proposal 1: If UE reports more than one FGs of 15-3, 32-4 and 32-4a, the reported value of B in each FG is the total number of SL processes (i.e., UE is not required to support the sum of each reported value B).

· Proposal 2: Add a note in FG 32-4 and FG 32-4a: “Random selection according to Rel-16 is supported in the exceptional pool”.

FG 32-5b-1 and FG 32-5b-2:
· Proposal 3: For FG 32-5b-1, PSFCH Tx capability is jointly reported for inter-UE coordination and SL HARQ-ACK.
· The value range for this capability is {4, 8, 16}.
· The value reported in this capability is greater than or equal to the value of M reported in FG 15-11.

· Proposal 4: For FG 32-5b-2, PSFCH Rx capability is jointly reported for inter-UE coordination and SL HARQ-ACK.
· The value range for this capability is {5, 15, 25, 32, 35, 45, 50, 64}.
· The value reported in this capability is greater than or equal to the value of N reported in FG 15-11 or the value reported in FG 32-2.

· Proposal 5: Define a new FG for Scheme 2: “UE can determine an expected/potential resource conflict for overlapping resource reservations between UE-B and another UE based on RSRP measurement difference of the two reservations”.	
· FG 32-5b-1 is a prerequisite FG of this FG.

FG 32-5a:
· Proposal 6: No need to define separate FGs between the preferred and non-preferred resource sets.

· Proposal 7: Update Component 2 of FG 32-5a as “2) UE can transmit and received an explicit request for inter-UE coordination information of both preferred resource set and non-preferred resource set”.

· Proposal 8: Split FG 32-5a into Tx and Rx capabilities.

· Proposal 9: Define a new FG for Scheme 1: “UE can receive Scheme 1 inter-UE coordination information/explicit request transmitted over SCI 2-C that is used in addition to MAC-CE carrying the same inter-UE coordination information/explicit request in the same transmission”.

Proposal 10: Define LTE Rel-17 UE feature list for NR SL enhancement (i.e., FG 4-1/4-2/4-3/4-4 in [2]).
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