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1 Introduction
This contribution includes our views on NR sidelink enhancement features for Rel-17 NR_SL_enh WI based on RAN1 agreements/conclusions and on addressing FFS/controversial issues from previous dedicated email and online discussions for UE features since RAN1#107bis-e meeting.
2 Discussion 
2.1 UE without SL reception
Following conclusion and agreements were made in RAN1#107bis-e[3]:

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

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.



For FG 32-4a Transmitting NR sidelink mode 2 with random resource selection, it can leave the space to achieve extreme low cost device without any receiving capability. So it doesn’t need any prerequisite feature groups of NR sidelink reception. Which means if UE only report 32-4a, it doesn’t need to have any receiving capabilities. 
Since FG 32-4a can imply the case of UE without NR SL reception, FG 15-4 defined in Rel-16 which is synchronization sources for NR sidelink includes sync source of GNSS, SyncRef UE and gNB can’t be directly used for synchronization capability of such UE as SyncRef UE is not able to be synchronization source. We need to include related components of GNSS and gNB sync source in FG 15-4 as components of FG32-4a to solve the synchronization issue for UE without NR SL reception 
However, random resource selection can also be supported by a UE which has full or partial sensing capability, and in that case the full list of sync sources is assumed to be supported.
These components are in common with FG 15-4 for a UE with sidelink reception capability, and thus do not imply extra signaling or duplicate reporting for such a UE.
Proposal 1: Add synchronization source as components of FG32-4a to indicate UE without NR SL reception
· 8) UE supports GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
· 9) UE can transmit NR sidelink based on the synchronization to an gNB
· 10) UE additionally supports gNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
· 11) 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.
· After adding the above, no other components are needed, hence the related FFS can be removed.

Proposal 2: The ‘Note’ regarding Rel-16 random selection in the exceptional pool is not necessary, since that feature is always a part of the MAC procedures for any UE. Unlike the other ‘Notes’, which have spec impact, this note has no such impact, and hence can be removed.

2.2 UE with SL reception
Following agreements was made in RAN1#107bis-e[3]:
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. 



For synchronization, we can reuse existing FG 15-4 and include it as pre-requisite for FG 32-4. And a note is needed in FG 32-4 as follows: “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”.
For the note regarding Rel-16 exceptional pools, support of this feature is always a part of the MAC procedures, whereas the Rel-17 feature is new and already agreed as a separate capability. In a later release of a feature, there is a general principle not to couple features together to allow faster independent implementation.
Proposal 3: For FG 32-4 Transmitting NR sidelink mode 2 with partial sensing:
· Prerequisite feature group is 15-4.
· Add a note: 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.
· Remove the FFS “whether any other components should be added”.
· Confirm the note regarding Rel-16 random selection in an exceptional pool.

For FG 32-4 Transmitting NR sidelink mode 2 with partial sensing, there is no difference from receiving aspect compared with mode 2 full sensing scheme. It also need to receive and decode SCIs to perform resource exclusion. It is a UE with SL reception, and we notice that the FGs 15-1, 15-4, 15-5, 15-11 and 15-23 are basic FGs in Rel-16. This principle can be applicable in all Rel-17 UE with SL reception including UE supports inter-UE coordination. Besides, FG 15-14 was defined as mandatory with capability signalling for UEs supporting NR sidelink, in order to ensure the performance of NR sidleink, it can also be pre-requisite of Rel-17 UE with sidelink reception.

Proposal 4: A Rel-17 UE with NR SL reception needs to indicate FG 15-1, 15-4, 15-5, 15-11, 15-14, 15-23. This can be captured by pre-requisite listing in Rel-17, or by a separate agreement in TR 38.822.

2.3 Inter-UE coordination
Following agreements was made in RAN1#107-e[2]
Agreement
· FG 32-5 is split to two FGs as follows
· FG 32-5a: Inter-UE coordination scheme 1 in NR sidelink mode 2
· FG 32-5b: Inter-UE coordination scheme 2 in NR sidelink mode 2
	32. NR_SL_enh
	32-5a
	Inter-UE coordination scheme 1 in NR sidelink mode 2
	1) UE can transmit and receive inter-UE coordination information of preferred resource set/non-preferred resource set and use the received information in its own resource (re-)selection in NR sidelink mode 2.
2) UE can transmit and received an explicit request for inter-UE coordination information of [FFS: preferred resource set only or both preferred resource set and non-preferred resource set].
FFS whether/how to split FG 32-5a into multiple FGs
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 1 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.

	32. NR_SL_enh
	32-5b
	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
	[TBD]
	[Yes]
	[Yes]
	UE does not support inter-UE coordination scheme 2 in NR sidelink mode 2.
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.


Note that any contents highlighted in yellow mean FFS and to be discussed further.
Following agreements was made in RAN1#107bis-e[3]:
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.



2.3.1 General arrangement of inter-UE coordination FGs
For inter-UE coordination, we suggest to split the capabilities based on transmission and reception of inter-UE coordination. First, a UE may only receive inter-UE coordination information of preferred resource set/non-preferred resource set and use the received information in its own resource (re-)selection, meanwhile it may not need to have the capabilities to transmit inter-UE coordination information for some power efficient UEs. Second, the pre-requisites for transmission and reception are different. For example, a UE need to perform full or partial sensing to provide inter-UE coordination information, but a UE may not need to have the capabilities of full sensing to support receiving coordination information.
Besides, we don’t see further splitting on inter-UE coordination is needed, e.g. for scheme 1 prefer preferred resource set and non-preferred resource set, UE-A performs sensing to find inter-UE coordination information and send to UE-B, UE-B uses the coordination information for its resource exclusion. The procedure for UE-A and UE-B are the same for both prefer preferred resource set and non-preferred resource set.
Proposal 5: Split FGs 32-5a into transmission and reception capabilities for their respective inter-UE coordination scheme.
· 32-5a-1: Transmitting Inter-UE coordination scheme 1 in NR sidelink mode 2
· 32-5a-2: Receiving Inter-UE coordination scheme 1 in NR sidelink mode 2
No further splitting on inter-UE coordination is needed

2.3.2 Inter-UE coordination scheme 1
We think a single design should be applied for both preferred resource set and non-preferred resource set, and explicit request for inter-UE coordination information can be applied for both of them. From explicit request transmission and reception aspect, there’s no difference of preferred resource set and non-preferred resource set.
Proposal 6: The component of explicit request for inter-UE coordination information is applicable to both preferred resource set and non-preferred resource set
The following agreement and working assumption were made in RAN1#107-e and RAN1#107bis-e for the container of inter UE 
Agreement
For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1 (Working Assumption): 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
· Alt 2: MAC CE is 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
· FFS: Whether/How to use resource reservation information as coordination information

Agreement
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

Since MAC CE is always used as the container of inter-UE coordination information and an explicit request between UE A and UE B, it is not needed to define MAC CE in FG 32-5a-1 and FG 32-5a-2. But since SCI 2-C is UE RX optional, we need to define the capability of receiving SCI 2-C. Since it is (pre-)configured at a resource pool level,  if MAC CE and 2nd SCI are (pre-)configured to use as containers, the transmitter needs to know the capability of receiver to decide to use SCI 2-C or SCI 2-A/2-B. The capability signalling of receiving SCI 2-C needs to be exchanged between UE-A and UE-B.
Proposal 7: Define FG on SCI-2C as the container of inter-UE coordination information transmission and an explicit request as following:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Applicable to the capability signalling exchange between UEs (V2X WI only).

	32-5a-3
	Receiving SCI 2-C conveying an  explicit request

	1) UE can additionally receive SCI format 2-C which conveys an explicit request for inter-UE coordination information.
	32-5a-1
	Yes

	32-5a-4
	Receiving SCI 2-C conveying inter-UE coordination information
	1) UE can additionally receive SCI format 2-C which conveys inter-UE coordination information of preferred resource set/non-preferred resource set, and use the received information in its own resource (re-)selection in NR sidelink mode 2.
	32-5a-2
	Yes



2.3.3 Inter-UE coordination scheme 2
In the RAN1#106bis-e meeting, RAN1 has achieved the following agreements for inter-UE coordination scheme 2[1].
Agreement
· For Scheme 2, PSFCH format 0 is used to convey the presence of expected/potential resource conflict on reserved resource(s) indicated by UE-B’s SCI
Agreement
· For allocating PSFCH resources in Scheme 2, at least following can be (pre)configured separately from those for SL HARQ-ACK feedback.
Set of PRBs for PSFCH transmission/reception (sl-PSFCH-RB-Set)
For PSFCH format 0 to transmitting sidelink HARQ, the UE feature 15-11 has been defined, where the following component to support the PSFCH format 0 transmission and reception. 

	Index
	Feature group
	Components
	Note

	15-11
	PSFCH format 0
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot
	This is the basic FG for sidelink.

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}

Candidate values for M are {4, 8, 16}



We think similar feature group of PSFCH format 0 used to convey the presence of HARQ-ACK and expected/potential resource conflict on reserved resource(s) in inter-UE coordination scheme 2 in NR sidelink mode 2 should be defined to treat the supported transmission and reception capability of PSFCH format 0. 
And we also noted that there would be cases where the transmission/reception between PSFCH format 0 for inter-UE coordination in NR sidelink and PSFCH format 0 for sidelink HARQ feedback may happen in the same PSFCH slots. Considering that, jointly reporting is sufficient, including HARQ-ACK and coordination indication.
For the value (N, M) of reception/transmission PSFCH(s) resources in FG 32-5b-1/5b-2, one simple way is to reuse the candidate values set for M and N in Rel-16, since the same PSFCH format 0 is used. 
For a Rel-17 UE, if the UE reports more than one of FGs 15-11 and 32-5b-X, if the reported value M or N in different FGs is different, the meaning is unclear. 
One simple approach is to expect the UE to report the same value of FG 15-11 and 32-5b-X, and it depends on  prioritization procedures to allocate different resources to inter-UE coordination and HARQ-ACK reporting. In this case, the candidate values for Rel-16 and Rel-17 can be the same, since the network can already infer which releases of UEs are present, if it wishes to use that information in PSFCH resource allocation.

Proposal 8: Capability of PSFCH format 0 transmission/reception for scheme 2 is a component of the scheme 2 FGs:
· PSFCH Tx capability is jointly reported for inter-UE coordination and HARQ-ACK reporting in FG 32-5b-1
· The candidate value range for M is {4, 8, 16}
· PSFCH Rx capability is jointly reported for inter-UE coordination and HARQ-ACK reporting in FG 32-5b-2
· The candidate value range for N is {5, 15, 25, 32, 35, 45, 50, 64}
· If UE reports more than one of FGs 15-11 and 32-5b-1/5b-2, the reported values of M and N in FG 15-11 and FG 32-5b-1/5b-2 is shall be the same.

2.3.4 Summary of Inter-UE coordination FGs
We summarize the inter-UE coordination FGs update as following, on these principles:
For inter-UE scheme 1 for UE-A transmitting coordination information, i.e. UE-A
· 15-1 is pre-requisite to allow sensing at UE-A and reception of explicit request from UE-B
· 15-3 is pre-requisite to transmit the coordination information to UE-B.
· The other basic FGs from Rel-16 are pre-requisites for the operation of sidelink in general.
For inter-UE scheme 1 for UE-B receiving coordination information, i.e. UE-B
· 15-1 is pre-requisite for receiving the coordination information
· There has to be at least one of {full, partial}-sensing supported by UE-B, i.e. 15-3 or 32-4. UE-B may also support random resource selection 32-4a, but support of only 32-4a  is not sufficient to have inter-UE coordination.
· The other basic FGs from Rel-16 are pre-requisite for the operation of sidelink for transmitting the explicit request in option A.
For inter-UE scheme 2 UE-A transmitting coordination information
· 15-1 is a pre-requisite to allow monitoring for conflicts, etc. of UE-B.
· Synchronization is a pre-requisite via either 15-4 or 32-2. 
· Other Rel-16 basic FGs are not pre-requisites, since PSFCH is captured via the components
For inter-UE scheme 2 UE-B receiving coordination information:
· There has to be at least one of {full, partial}-sensing supported by UE-B, i.e. 15-3 or 32-4. UE-B may also support random resource selection 32-4a, but support of only 32-4a is not sufficient to have inter-UE coordination.
· Synchronization is required via either 15-4 or 32-2. 
· Other Rel-16 basic FGs are not needed, since PSFCH is captured via the components

Proposal 9: The following FGs are defined for inter-UE coordination with pre-requisites and components as shown:
	[bookmark: _Hlk92804108]Index
	Feature group
	Components
	R17 prerequisite feature groups 

	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.
2) UE can receive an explicit request for inter-UE coordination information of  both preferred resource set and non-preferred resource set
	15-1, 15-3, 15-4, 15-5, 15-11, 15-23


	32-5a-2
	Receiving Inter-UE coordination scheme 1 in NR sidelink mode 2
	1) UE can receive inter-UE coordination information of preferred resource set/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 both preferred resource set and non-preferred resource set.
	15-1, 15-4, 15-5, 15-11, 15-23
And at least one of 15-3, 32-4

	32-5a-3
	Receiving SCI 2-C conveying an  explicit request

	1) UE can additionally receive SCI 2-C which conveys an explicit request transmission from UE-B to UE-A.
	32-5a-1

	32-5a-4
	Receiving SCI 2-C conveying inter-UE coordination information
	1) UE can additionally receive SCI 2-C which conveys inter-UE coordination information of preferred resource set/non-preferred resource set, and use the received information in its own resource (re-)selection in NR sidelink mode 2.
	32-5a-2

	32-5b-1
	[bookmark: _GoBack]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 
2) UE can transmit up to M PSFCH(s) resources in a slot
The candidate value ranges for M is {4, 8, 16}
	32-5b-2
15-1, and either 15-4 or 32-2.

	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.
The candidate value ranges for N is {5, 15, 25, 32, 35, 45, 50, 64}
	At least one of 15-3, 32-4

15-4



2.4 UE behavior for sidelink only band
For the all newly defined/introduced UE features, the support the configuration by network should not be a mandatory since there are PC5 only band at least for ITS band 47. This issue has been treated by added a note in Rel-16 like: “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”. We think this principle should also been used for Rel-17.
Proposal 10: Add a note to the newly defined Rel-17 UE features to treat the supporting of network configuration for PC5 only band cases, e.g.
·  “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”.

2.5 Whether gNB needs to be informed
Based on RAN1 agreements that resource allocation schemes (full sensing, partial sensing, and random resource selection) are configured per resource pool, it is essential for gNB to be aware of the UE features on what resource allocation schemes it supports. For inter-UE coordination, it is also agreed that features for both scheme 1 and scheme 2 can be enabled or disabled or controlled by (pre-)configuration, and therefore gNB should be informed with UE capability.
Proposal 11: UE features regarding resource allocation schemes and inter-UE coordination schemes need to be informed to gNB.

2.6 Sidelink DRX
We assume RAN2 will handle the definition of capabilities related to SL DRX without input from RAN1.

2.7 Mode 1 in Rel-17
In Rel-16, it was decided that a UE would need to support mode 1 in licensed spectrum where gNB is defined. This was to ensure network operator control could be exercised over sidelink when in licensed spectrum. The Rel-16 principle and agreement extend to Rel-17, where otherwise a UE might report only Rel-17 FGs (and associated pre-requisites), all of which apply to mode 2 only, and hence be always beyond network control in licensed spectrum. 

The simplest way to capture this in the Rel-17 FG list is, as with Rel-16, adding to the notes column of the rows for partial sensing, random selection, inter-UE scheme 1, and inter-UE scheme 2.

Proposal 12: Add a note for Rel-17 resource allocation FGs 32-4, 32-4a, 32-5a-a, 32-5a-b, 32-5b-a, 32-5b-b: 
· “For UE supports this FG, and NR sidelink in licensed spectrum where gNB is defined, UE must indicate FG 15-2 is supported.”

2.8 LTE Rel-17 UE feature list for NR sidelink enhancement
Cross-RAT configuration is supported in Rel-16 to allow an eNB to configure related parameters for NR sidelink to operate in LTE cell. A set of UE features were defined to allow reporting of whether UE supports such configurations. The purpose of cross-RAT configuration is to allow deployment of NR sidelink features while LTE networks are still present, to help smooth evolution between the 3GPP technologies without imposing tight constraints on operators, and to avoid losses of service, or inconsistent service provision, when a device moves between NR coverage and LTE coverage.

If RAN1 does not define LTE UE features for support of Rel-17 NR sidelink enhancement, it is unlikely that RAN2 will define the cross-RAT RRC configurations to support the use of NR sidelink in LTE. Then, for in-coverage operation, a UE entering such a cell must abruptly terminate IUC operation, and, if it does not support full sensing, i.e. it only supports partial sensing or Rel-17 random selection, the UE may not be permitted to operate at all in the LTE cell. It is therefore desirable to define the LTE UE features by taking the NR feature list as the baseline, and this will trigger RAN2 to define the RRC signaling in support of it.


Proposal 13: Define LTE Rel-17 UE feature list for NR sidelink enhancement based on NR Rel-17 feature list.

3 Conclusion
In this contribution, we have following proposals on UE features for Rel-17 NR sidelink.
Proposal 1: Add synchronization source as components of FG32-4a to indicate UE without NR SL reception
· 8) UE supports GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
· 9) UE can transmit NR sidelink based on the synchronization to an gNB
· 10) UE additionally supports gNB and GNSS as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
· 11) 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.
· After adding the above, no other components are needed, hence the related FFS can be removed.

Proposal 2: The ‘Note’ regarding Rel-16 random selection in the exceptional pool is not necessary, since that feature is always a part of the MAC procedures for any UE. Unlike the other ‘Notes’, which have spec impact, this note has no such impact, and hence can be removed.

Proposal 3: For FG 32-4 Transmitting NR sidelink mode 2 with partial sensing:
· Prerequisite feature group is 15-4.
· Add a note: 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.
· Remove the FFS “whether any other components should be added”.
· Confirm the note regarding Rel-16 random selection in an exceptional pool.

Proposal 4: A Rel-17 UE with NR SL reception needs to indicate FG 15-1, 15-4, 15-5, 15-11, 15-14, 15-23. This can be captured by pre-requisite listing in Rel-17, or by a separate agreement in TR 38.822.

Proposal 5: Split FGs 32-5a into transmission and reception capabilities for their respective inter-UE coordination scheme.
· 32-5a-1: Transmitting Inter-UE coordination scheme 1 in NR sidelink mode 2
· 32-5a-2: Receiving Inter-UE coordination scheme 1 in NR sidelink mode 2
No further splitting on inter-UE coordination is needed.

Proposal 6: The component of explicit request for inter-UE coordination information is applicable to both preferred resource set and non-preferred resource set.

Proposal 7: Define FG on SCI-2C as the container of inter-UE coordination information transmission and an explicit request as following:
	Index
	Feature group
	Components
	Prerequisite feature groups
	Applicable to the capability signalling exchange between UEs (V2X WI only).

	32-5a-3
	Receiving SCI 2-C conveying an  explicit request

	1) UE can additionally receive SCI format 2-C which conveys an explicit request for inter-UE coordination information.
	32-5a-1
	Yes

	32-5a-4
	Receiving SCI 2-C conveying inter-UE coordination information
	1) UE can additionally receive SCI format 2-C which conveys inter-UE coordination information of preferred resource set/non-preferred resource set, and use the received information in its own resource (re-)selection in NR sidelink mode 2.
	32-5a-2
	Yes



Proposal 8: Capability of PSFCH format 0 transmission/reception for scheme 2 is a component of the scheme 2 FGs:
· PSFCH Tx capability is jointly reported for inter-UE coordination and HARQ-ACK reporting in FG 32-5b-1
· The candidate value range for M is {4, 8, 16}
· PSFCH Rx capability is jointly reported for inter-UE coordination and HARQ-ACK reporting in FG 32-5b-2
· The candidate value range for N is {5, 15, 25, 32, 35, 45, 50, 64}
· If UE reports more than one of FGs 15-11 and 32-5b-1/5b-2, the reported values of M and N in FG 15-11 and FG 32-5b-1/5b-2 is shall be the same.

Proposal 9: The following FGs are defined for inter-UE coordination with pre-requisites and components as shown:
	Index
	Feature group
	Components
	R17 prerequisite feature groups 

	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.
2) UE can receive an explicit request for inter-UE coordination information of  both preferred resource set and non-preferred resource set
	15-1, 15-3, 15-4, 15-5, 15-11, 15-23


	32-5a-2
	Receiving Inter-UE coordination scheme 1 in NR sidelink mode 2
	1) UE can receive inter-UE coordination information of preferred resource set/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 both preferred resource set and non-preferred resource set.
	15-1, 15-4, 15-5, 15-11, 15-23
And at least one of 15-3, 32-4

	32-5a-3
	Receiving SCI 2-C conveying an  explicit request

	1) UE can additionally receive SCI 2-C which conveys an explicit request transmission from UE-B to UE-A.
	32-5a-1

	32-5a-4
	Receiving SCI 2-C conveying inter-UE coordination information
	1) UE can additionally receive SCI 2-C which conveys inter-UE coordination information of preferred resource set/non-preferred resource set, and use the received information in its own resource (re-)selection in NR sidelink mode 2.
	32-5a-2

	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 
2) UE can transmit up to M PSFCH(s) resources in a slot
The candidate value ranges for M is {4, 8, 16}
	32-5b-2
15-1, and either 15-4 or 32-2.

	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.
The candidate value ranges for N is {5, 15, 25, 32, 35, 45, 50, 64}
	At least one of 15-3, 32-4

15-4



Proposal 10: Add a note to the newly defined Rel-17 UE features to treat the supporting of network configuration for PC5 only band cases, e.g.
·  “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”.

Proposal 11: UE features regarding resource allocation schemes and inter-UE coordination schemes need to be informed to gNB.

Proposal 12: Add a note for Rel-17 resource allocation FGs 32-4, 32-4a, 32-5a-a, 32-5a-b, 32-5b-a, 32-5b-b: 
· “For UE supports this FG, and NR sidelink in licensed spectrum where gNB is defined, UE must indicate FG 15-2 is supported.”

Proposal 13: Define LTE Rel-17 UE feature list for NR sidelink enhancement based on NR Rel-17 feature list.

4 References
[1] [bookmark: _Ref95139258]R1-2108679, “Preliminary RAN1 UE features list for Rel-17 NR”, Moderators (AT&T, NTT DOCOMO), RAN1#106bis-e
[2] [bookmark: _Ref95126572]R1-2112144, “Summary on UE features for NR sidelink enhancement”, Moderators (AT&T, NTT DOCOMO), RAN1#107-e
[3] [bookmark: _Ref95125855]R1-2200256, “Summary on UE features for NR sidelink enhancement”, Moderators (AT&T, NTT DOCOMO), RAN1#107bis-e
- 7/15 -
