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Introduction
In the last meeting, UE features for NR sidelink evolution has been discussed. In this contribution, we will put forward our views on UE features for NR SL evolution.
Discussion
Sidelink on unlicensed spectrum
In the last meeting, we have discussed UE features for SL-U, and the following FGs were proposed [1].
· [bookmark: _Hlk85011108]FGs for NR sidelink on unlicensed spectrum
· 47-k1	SL channel access for dynamic channel access mode
· 47-k2 SL multi-channel access for dynamic channel access mode
· 47-k3	Receiving UE to UE COT sharing information
· 47-k4	Transmitting UE to UE COT sharing information
· 47-k5	MCSt
· 47-k6 Type1 LBT blocking Option 1
· 47-k7 Type1 LBT blocking Option 2
· 47-m1 Interlace RB-based SL transmission/reception
· 47-m3 Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot
· 47-m4 Receiving PSCCH/PSSCH from 2nd starting symbol in a slot
· 47-m5 Multiple PSFCH occasions per PSCCH/PSSCH
· 47-m6 Transmitting SSB repetitions within one RB set
· 47-m8 Transmitting S-SSB on additional S-SSB occasion(s)


FG 47-k1
In the last meeting, we have discussed the following components of FG 47-k1.
	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. Switching Type 1 to Type 2 channel access when UE is able to use a shared COT]

FFS whether to merge with 47-k3



We have agreed that a CPE can be transmitted from a CPE starting position before SL transmission within at most 2 symbols just before the next AGC symbol for 30 or 60 kHz SCS. So, CP extension for 60kHz SCS should be reserved as one component of FG 47-k1.
Proposal 1: FG 47-k1 should be 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




FG 47-k3
In the last meeting, we have discussed the following components of FG 47-k3.
	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	[bookmark: OLE_LINK64][1. UE supports monitoring SCI to read COT sharing information]
2. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions
FFS whether to merge with 47-k1



FG 47-k1 is about SL channel access, and FG 47-k3 is about receiving UE to UE COT sharing information. So, there is no need to merge FG 47-k3 with FG 47-k1.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]Proposal 2: FG 47-k3 should be a separate FG, and it should be updated as follows.

	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	1. UE supports monitoring SCI to read COT sharing information
2. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions


Transmitting/Receiving S-SSB repetition(s) in more than one RB set
In the RAN1#112b meeting, we have discussed the S-SSB transmission when the SL-BWP contains multiple RB sets.
	Agreement
When the SL-BWP contains multiple RB sets, study the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· Alt 1: UE may transmit S-SSB repetition in more than one RB set 
· FFS details, e.g., location of such S-SSB repetition(s) (e.g., (pre-)configured and/or pre-defined), whether/how to address potential power reduction and/or potential fluctuation of PSBCH-RSRP
· FFS: the relationship with UE’s COT
· FFS: the scenario that UE may or may not transmit S-SSB repetition in more than one RB set
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218



If the shared COT contains multiple RB sets, to avoid COT interruption, we have agreed that UE may transmit S-SSB repetition(s) in more than one RB set. Then, two new FGs should be introduced to support transmitting and receiving S-SSB repetition(s) in more than one RB set. The components of the two FGs are as follows.
	FG 47-X2
	Transmitting S-SSB repetition(s) in more than one RB set
	1) UE supports transmitting S-SSB repetition(s) in more than one RB set

	FG 47-X3
	Receiving S-SSB repetition(s) in more than one RB set
	1) UE supports receiving S-SSB repetition(s) in more than one RB set


Proposal 3: Two new FGs should be introduced for S-SSB repetition(s) transmission in more than one RB set and S-SSB repetition(s) reception in more than one RB set.

Co-channel coexistence of LTE sidelink and NR sidelink
In the last meeting, the following preliminary agreement was achieved:
	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/or 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 SL in the same band]

FFS whether to introduce some restriction on the SCS
	Optional with capability signalling


 



Regarding the prerequisite FGs, the brackets should be removed and Receiving NR sidelink, i.e., FG 15-1, should be added. For the type (per X) and note, we supported the current description without the brackets.
[bookmark: OLE_LINK70]Proposal 4: Prerequisite FGs includes 15-1, 15-3, 15-6 and 15-11.
Proposal 5: the brackets in the type and notes should be removed.

Sidelink CA operation
In the last meeting, the following three FGs were achieved:
	Agreement
· Introduce following FGs
	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
· 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
	
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-v2
	Synchronization for SL CA with single or multiple carrier S-SSB transmission/reception
	1) UE supports transmitting/receiving S-SSB on [one selected or] all SL synchronization carrier 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
	
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-v3
	PSFCH for SL CA
	1) UE supports receiving up to X PSFCH resources in a slot over multiple SL carriers
2) UE supports transmitting up to Y PSFCH resources in a slot over multiple SL 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}
	Optional with capability signalling


 



For whether to report the capacity on transmission and reception in 47-v1 and 47-v2, it should be up to RAN2 similar to the CA in Uu.
Regarding the prerequisite FGs, FG 15-1 should be added for FG 47-v1, and other prerequisite FGs for FG 47-v1, 47-v2, and 47-v3 should be confirmed.
For FGs 47-v2, the brackets in component 1 should be removed.
Regarding the type (per X), considering only intra-band contiguous CA is supported, per band can be confirmed for all the above three FGs. 

[bookmark: OLE_LINK71]Proposal 6: whether to report the capacity on transmission and reception in 47-v1 and 47-v2 can be up to RAN2 discussion.
Proposal 7: Confirm the prerequisite FGs for FGs 47-v1, 47-v2, and 47-v3, and add FG 15-1 for 47-v1.
Proposal 8: Remove the brackets in component 1 of FG 47-v2.
Proposal 9: Confirm the type (per band) of 47-v1, 47-v2, and 47-v3.

Conclusions
In the contribution, we provides our view on the UE feature of NR sidelink evolution, and propose that,
Proposal 1: FG 47-k1 should be 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



Proposal 2: FG 47-k3 should be a separate FG, and it should be updated as follows.

	47. NR_SL_enh2
	47- k3
	Receiving UE to UE COT sharing information
	1. UE supports monitoring SCI to read COT sharing information
2. UE supports transmitting NR SL based on COT sharing information subject to COT sharing conditions



Proposal 3: Two new FGs should be introduced for S-SSB repetition(s) transmission in more than one RB set and S-SSB repetition(s) reception in more than one RB set.
Proposal 4: Prerequisite FGs includes 15-1, 15-3, 15-6 and 15-11.
Proposal 5: the brackets in the type and notes should be removed.
Proposal 6: whether to report the capacity on transmission and reception in 47-v1 and 47-v2 can be up to RAN2 discussion.
Proposal 7: Confirm the prerequisite FGs for FGs 47-v1, 47-v2, and 47-v3, and add FG 15-1 for 47-v1.
Proposal 8: Remove the brackets in component 1 of FG 47-v2.
Proposal 9: Confirm the type (per band) of 47-v1, 47-v2, and 47-v3.
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