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Introduction
In this contribution, we will further discuss the remaining issues on UE features for NR sidelink evolution, and share our views.
Remaining issues on UE features for co-channel co-existence
In RAN1#115 meeting, the UE features for co-channel coexistence were discussed with following agreement [1].
	Agreement
· FG 47-s1 is updated as follows
	47. NR_SL_enh2
	47-s1
	Transmission/Reception using dynamic resource pool sharing 
	1) Avoidance of NR PSCCH/PSSCH/PSFCH overlapping with EUTRA SL resources in dynamic resource pool sharing using LTE sidelink resource reservation information in NR mode2 resource (re)selection

2) UE supports NR sidelink TXs and RXs in a resource pool in 15kHz and 30kHz SCSs and uses the SCS that is (pre)configured for a SL BWP. 
	[15-3, 15-6, 15-11]
	Yes
	No
	UE does not support transmission/reception using dynamic resource pool sharing
	[Per band]
	N/A
	N/A
	
	[UE supports EUTRA mode 4 fSL in the same band]

Component 2 does not imply that two different SCSs can be (pre)configured simultaneously in a SL BWP
	Optional with capability signalling






Regarding to the pre-requisite column, since the dynamic resource pool sharing reuse the framework of in-device coexistence, especially for the simultaneous transmission/reception between LTE SL and NR SL. Therefore, besides FG15-3 and FG15-6, FG15-11 should be the pre-requisite of FG47-s1.
Proposal 1: FG15-3, 15-6 and 15-11 should be the pre-requisite of FG47-s1, and remove the bracket in pre-requisite column. 

Remaining issues on UE features for NR SL-CA
In RAN1#115 meeting, the UE features for SL-CA were discussed and archived following agreements [1].
	Agreement
· FG 47-v1 is updated as follows
	47. NR_SL_enh2
	47-v1
	NR SL communication with SL CA
	1) UE supports transmitting/receiving PSCCH/PSSCH/PSFCH simultaneously over multiple X SL carriers: FFS candidate values for X
FFS whether to report following
· Maximum number of simultaneous PSCCH/PSSCH TX/RX, equal to X and 1 per carrier
· FFS Maximum number of simultaneous PSCCH decoding
· FFS whether to report Maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode

2) UE can adjust the transmission power of the PSCCH/PSSCH/PSFCH across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

FFS whether/how to merge FG for SL-CA
	[15-3, 15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	Component 1: Candidate value of X = {2, 3, 4, 5, 6, 7, 8}, FFS on some BW restriction
	Optional with capability signalling



Agreement
· Add component 1-2 in FG 47-v1 as follows:
· For the number of PSCCH decodes:
· UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the X carriers.
· Add note in FG 47-v1: Component 1-2 candidate value set: Z={1, 2}
· Add note in FG 47-v1: NRB,i is the number of RBs defined per channel bandwidth of carrier i by RAN4 in 38.101-1 Table 5.3.2-1 for FR1

Agreement
· FG 47-v2 is updated as follows
	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA with single or multiple carrier S-SSB transmission/reception
	1-1) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization candidate synchronization carriers with the same sync reference from Set-B
1-2) UE supports receiving S-SSB from all candidate synchronization carriers with the same sync reference from Set-B
FFS whether to report followings
· Maximum number X of simultaneous S-SSB TX
· Maximum number of simultaneous S-SSB RX

2) UE can adjust the transmission power of the S-SSB across aggregated carriers such that its total transmission power does not exceed the maximum transmission power.

FFS whether/how to merge FG for SL-CA
	47-v1, [15-4]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	Note: Option of UE selection of one selected SL synchronization carrier with the same sync reference from Set-B is not based on limited Tx capability

Note: Component 1-2 does not require simultaneous reception of S-SSB on all candidate synchronization carriers with the same sync reference from Set-B
	Optional with capability signalling



Agreement
· FG 47-v3 is updated as follows
	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving up to X PSFCH resources in a slot over all aggregated multiple SL carriers
· 1-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
2) UE supports transmitting up to Y PSFCH resources in a slot over all aggregated multiple SL carriers according to PSFCH procedures
· 2-1) UE is capable of transmitting at least one PSFCH resource on each of the aggregated carriers


[3) UE can adjust the transmission number of PSFCH across aggregated carriers such that its total transmission number does not exceed the maximum transmission power.]

FFS whether/how to merge FG for SL-CA
	47-v1, [15-11]
	Yes
	No
	
	[Per band]
	N/A
	N/A
	
	Candidate values for X are {FFS}

Candidate values for Y are {FFS}

Note: for component 1-1, it is up to UE implementation which PSFCH(s) to receive 
	Optional with capability signalling






Regarding FG47-v1(NR SL communication with SL-CA), for the number of non-overlapped PRBs over aggregated SL carriers, it is preferred to reuse the similar text in 15-1: 
· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers. 
Proposal 2: Regarding FG47-v1(NR SL communication with SL-CA), for the number of non-overlapped PRBs over aggregated SL carriers:
· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers.

Regarding FG47-v3(PSFCH for SL CA), we have following comments:
· For the X and Y value of PSFCH TX and RX, it is preferred to introduce additional candidate values besides the candidate values in 15-11. 
· Candidate values for X are {5, 15, 25, 32, 35, 45, 50, 64, 100, 128}
· Candidate values for Y are {4, 8, 16, 32, 64}
· For component 3, it is preferred to remove it, since it has been defined in component in FG47-v1
Proposal 3: Regarding FG47-v3(PSFCH for SL CA):
· For the X and Y value of PSFCH TX and RX, it is preferred to introduce additional candidate1 values besides the candidate values in 15-11. 
· For component 3, it is preferred to remove it, since it has been defined in component in FG47-v1

On the pre-requisites of the above 3 FGs, we have following comments:
· For FG47-v1, since component 3 has power control for PSFCH, it is preferred to include 15-3 and 15-11 into it.
· For FG47-v2, besides FG47-v1, it is preferred to additionally include 15-4 into it.
· For FG47-v3, since 15-11 has been included into FG47-v1, it is preferred to only include FG47-v1 into it.
Proposal 4: For pre-requisites of SL-CA FGs, the following changes are preferred:
· For FG47-v1, 15-3 and 15-11 should be included
· For FG47-v2, 15-4 should be included
· For FG47-v3, 15-11 should be removed. 

Remaining issues on UE features for SL-U
FG for channel access
In RAN1#115 meeting, the following agreements on FGs for dynamic channel access were archived [1].
	Agreement
· FG 47-k1 and 47-k2 are updated as follows
	47. NR_SL_enh2
	47-k1
	SL channel access for dynamic channel access mode
	UE supports
1. SL Type 1 channel access and contention window size adjustment
2. SL Type 2A channel access
3. SL Type 2B channel access
4. SL Type 2C channel access
5. 20MHz LBT bandwidth
6. CP extension up to 1 symbol in 15kHz SCS if the UE supports 15 kHz SCS
7. CP extension up to 2 symbols in 30kHz SCS
[8. CP extension up to 2 symbols if the UE supports 60kHz SCS]
[9. Monitoring SCI to decode]
FFS whether to merge with 47-k3
	At least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]

At least one of {15-25, 15-3, [32-4, 32-4a]}
	Yes
	No
	UE does not support channel access for NR sidelink operation in shared spectrum.
	[Per band]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Component 8 is applicable in regions without OCB requirements.

Note1: If UE supports 15-25, the UE is not required to support Component 3 and 4 in 15-2.
Note2: If UE supports 15-3, the UE is not required to support Component 3 in 15-3, and FR2 parts of Component 7 in 15-3.

Note: It is up to RAN2 whether/how to implement the above Notes 1/2 and whether/how to update the prerequisite FGs
	Optional with capability signalling

[For UE supports NR SL in unlicensed spectrum where and when shared spectrum channel access must be used, UE must indicate this FG is supported]

	47. NR_SL_enh2
	47- k2
	SL multi-channel access for dynamic channel access mode
	1. UE supports multi-channel access procedures for PSCCH/PSSCH/S-SSB/PSFCH transmission(s) in multiple RB sets in a slot
2. UE supports Type A and Type B multi-channel access procedures for concurrent PSFCH transmissions in multiple RB sets in a slot
[3. UE supports Type A and Type B multi-channel access procedures for concurrent S-SSB transmissions in multiple RB sets]
4) UE supports multi-channel access procedure on N channel(s) with 20MHz LBT bandwidth for each channel. Candidate values of N: {2, 3, 4, 5}
	47-k1, 15-11, and at least one of [15-25 except Component 3 and 4 in 15-2], [15-3 except Component 3]
	Yes
	[No]
	UE does not support multi-channel access in dynamic channel access mode for NR sidelink operation in shared spectrum.
	[Per band / Per UE or Per FS (for 20MHz BW only UE)]
	n/a
	n/a
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

Note: Support of S-SSB/PSFCH transmission(s) in multiple RB-sets in a slot is according to the support of {47-m11, 47-m11a} and {47-m12, 47-m12a}
	Optional with capability signalling






Regarding to FG 47-k1 on SL dynamic channel access mode, we have two comments:
· For component 9, since the pre-requisite has included 15-3, the UE should be capable of decoding SCI. It is not necessary to repeat it in FG47-k1. It is preferred to remove the component 9. 
· Regarding the last FFS part on whether merger 47-k3 into 47-k1, since receiving COT sharing information is different functionality of channel access operation, and even a UE is not capable of receiving COT sharing information from other UE, it can still use type 2A/2B/2C channel access for its own transmission. Therefore, it is preferred to separate FG47-k1 and FG47-k3.
Proposal 5: The following changes are preferred for FG47-k1.
· Remove component 9. 
· FG47-k3 (receiving COT sharing information) is not merged into FG47-k1.

FG for S-SSB repetition within one RB set
In RAN1#114bis meeting, the following agreements on FGs for S-SSB repetition within one RB set were archived [1].
	47. NR_SL_enh2
	47-m6
	Transmitting SSB repetitions within one RB set
	1. UE supports transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set

FFS whether to define the supported maximum number of repetitions in frequency domain within one RB set

FFS whether/how to introduce Rx capability 
	15-4, 47-k1
	No
	No
	UE does not support transmitting S-PSS/S-SSS/PSBCH multiple times by repetition in frequency domain within one RB set
	Per band
	N/A
	N/A
	
	[This is the basic FG for NR sidelink in unlicensed shared spectrum, where PSD and/or OCB requirements are defined by regulation.]

[It is up to UE implementation whether S-SSB RX UE monitors more than one S-SSB repetition in frequency domain within one RB set as long as RAN4 requirements are satisfied]

[The signaling is only expected for a band where shared spectrum channel access must be used.]
	[Optional without capability signalling]

[For UE supports NR sidelink in unlicensed shared  spectrum, where PSD and/or OCB requirements are defined by regulation, UE must support this FG. indicate this FG is supported.]



Regarding FG 47-m6 on S-SSB repetition within one RB set, in last meeting, there are some comments that even S-SSB is transmitted by repetition in frequency domain, the reception UE can still perform reception on one or more than one repetition by UE implementation, therefore no need to introduce the FG for receiving S-SSB repetition within one RB set. From our understanding, since the S-SSB repetition within one RB set is a basic structure for S-SSB transmission when there is OCB requirement. If there is no UE capability on receiving S-SSB repetition within one RB set, from UE capability perspective, it means that UE is only required to perform one S-SSB repetition as legacy behavior. We have concern on this reception behavior, if a UE is only capable of performing S-SSB reception on one repetition, the major concern is that this behavior will lead to performance degradation of S-SSB reception. From our perspective, if S-SSB repetition within one RB set is enabled, a UE should be capable of both transmission and reception for this basic structure of S-SSB. And even a UE is capable of reception of S-SSB repetition, it does not mean that UE will always perform reception on all the S-SSB repetition, it can perform S-SSB reception on one repetition by UE implementation. Therefore, it is preferred to be the same FG for the transmitting/receiving S-SSB repetitions within one RB set.
Regarding the new added notes [It is up to UE implementation whether S-SSB RX UE monitors more than one S-SSB repetition in frequency domain within one RB set as long as RAN4 requirements are satisfied], this could be a compromised manner if most of companies don’t want to introduce an explicit UE capability on receiving SSB repetitions within one RB set. 
Proposal 6:  It is preferred to introduce the same FG for both transmission and reception of S-SSB repetition within one RB set. 

FG for contiguous RB-based PSCCH/PSSCH
In RAN1#115 meeting, the FG on contiguous RB-based PSCCH/PSSCH transmission were discussed and archived following agreement[1].
	Agreement
· Introduce following FGs
	47. NR_SL_enh2
	47-m10
	Contiguous RB-based PSCCH/PSSCH transmission
	1. UE supports contiguous RB-based PSCCH/PSSCH transmission
2. UE supports resource (re-)selection for contiguous RB-based PSCCH/PSSCH transmission

FFS whether/how to define the capabilities for reception and/or PSFCH
	TBD
	[Yes]
	[No]
	UE does not support contiguous RB-based PSCCH/PSSCH transmission
	[Per band]
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

	Optional with capability signalling







Regarding the FFS part, since there is no new UE behavior on both the PSCCH/PSSCH reception and the PSFCH Tx/Rx, it is unnecessary to introduce new component(s) on that.
Proposal 7:  It is unnecessary to introduce the capabilities for reception and/or PSFCH.

FG for S-SSB/PSFCH transmission in multiple RB sets
In RAN1#115 meeting, FGs for S-SSB/PSFCH operation in multiple RB sets were discussed and archived following agreement [1].
	Agreement
· Introduce following FGs
	47. NR_SL_enh2
	47-m11
	PSFCH transmissions in multiple contiguous RB sets
	UE supports PSFCH transmissions in multiple contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support PSFCH transmissions in multiple contiguous RB sets
	[Per band]
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

	Optional with capability signalling


	47. NR_SL_enh2
	47-m11a
	PSFCH transmissions in multiple non-contiguous RB sets
	UE supports PSFCH transmissions in multiple non-contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support PSFCH transmissions in multiple non-contiguous RB sets
	[Per band]
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

	Optional with capability signalling


	47. NR_SL_enh2
	47-m12
	S-SSB transmissions in multiple contiguous RB sets
	UE supports S-SSB transmissions in multiple contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple contiguous RB sets
	[Per band]
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

	Optional with capability signalling


	47. NR_SL_enh2
	47-m12a
	S-SSB transmissions in multiple non-contiguous RB sets
	UE supports S-SSB transmissions in multiple non-contiguous RB sets
	TBD
	[No]
	[No]
	UE does not support S-SSB transmissions in multiple non-contiguous RB sets
	[Per band]
	N/A
	N/A
	
	The signaling is only expected for a band where shared spectrum channel access must be used.

	Optional with capability signalling







Regarding the pre-requisite of the above 4 FGs, FG47-k2 (SL multi-channel access for dynamic channel access mode) should be the pre-requisite of the above 4 FGs for W-SSB/PSFCH transmission in multiple RB sets.
Proposal 8:  FG47-k2(SL multi-channel access for dynamic channel access mode) should be the pre-requisite of FG47-m11, FG47-m11a, FG47-m12 and FG47-m12a.

FG for CW adjustment without explicit HARQ-ACK feedbacks 
In RAN1#113 and RAN1#114bis meeting, the contention window adjustment on SL transmissions without explicit HARQ-ACK feedback were discussed with following agreements.
	[bookmark: _Hlk148044407]Agreement in RAN1#113 meeting
If UE performs SL transmission using Type 1 channel access procedures associated with the channel access priority class  on a channel and the SL transmission is not associated with explicit HARQ-ACK feedback by the corresponding UE(s), the following is adopted for the CW adjustment.
· For every priority class , use the latest  used for any SL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority class .
· If the same  value is consecutively used for X times for generation of ,  is updated for every priority class  to the next higher allowed value.
· FFS: whether this only applies to a resource pool without PSFCH configuration
· FFS: value of X

Agreement in RAN1#114bis meeting
For the  autonomous update to the next higher allowed value when the same  value is consecutively used for X times for generation of ,
· The (pre-)configuration provides 1 value for X among a value range of {1, 8, 16, 32, ‘infinity’}.
· This operation is restricted only to PSCCH/PSSCH transmission with HARQ feedback indicator in SCI-2 is set to disabled, regardless of PSFCH resources being configured in a resource pool.



From our understanding, since this consecutive X times CW adjustment mechanism for SL transmissions without explicit HARQ-ACK feedbacks is not aligned with NR-U, and the benefits are not justified. Therefore, we prefer to make it as an optional feature, whether UE perform this CW autonomous update is a UE capability. If a UE is not capable of this feature, the UE’s behavior is same as that of X value is ‘infinity’. 
Proposal 9: It is preferred to introduce an optional FG for CW autonomous update for SL transmissions without HARQ feedback.

Conclusion
In this contribution, the UE features for NR sidelink evolution are discussed. Partially, we have following proposals.
Proposal 1: FG15-3, 15-6 and 15-11 should be the pre-requisite of FG47-s1, and remove the bracket in pre-requisite column. 
Proposal 2: Regarding FG47-v1(NR SL communication with SL-CA), for the number of non-overlapped PRBs over aggregated SL carriers:
· UE can attempt to decode NRB,i non-overlapping RBs in a slot on carrier i of the X carriers.
Proposal 3: Regarding FG47-v3(PSFCH for SL CA):
· For the X and Y value of PSFCH TX and RX, it is preferred to introduce additional candidate1 values besides the candidate values in 15-11. 
· For component 3, it is preferred to remove it, since it has been defined in component in FG47-v1
Proposal 4: For pre-requisites of SL-CA FGs, the following changes are preferred:
· For FG47-v1, 15-3 and 15-11 should be included
· For FG47-v2, 15-4 should be included
· For FG47-v3, 15-11 should be removed. 
Proposal 5: The following changes are preferred for FG47-k1.
· Remove component 9. 
· FG47-k3(receiving COT sharing information) is not merged into FG47-k1.
Proposal 6:  It is preferred to introduce the same FG for both transmission and reception of S-SSB repetition within one RB set. 
Proposal 7:  It is unnecessary to introduce the capabilities for reception and/or PSFCH.
Proposal 8:  FG47-k2(SL multi-channel access for dynamic channel access mode) should be the pre-requisite of FG47-m11, FG47-m11a, FG47-m12 and FG47-m12a.
Proposal 9: It is preferred to introduce an optional FG for CW autonomous update for SL transmissions without HARQ feedback.
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