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1. Introduction
In this contribution, we propose a set of UE features for NR Sidelink Evolution.
2. LTE and NR Sidelink Co-channel Coexistence
LTE sidelink and NR SL cochannel coexistence may be configured over particular bands based on regulatory constraints. Cochannel coexitance may be achieved through (semi)-static resource pool partitioning based on (pre)configuration or dynamic resource pool sharing (DRPS). The (semi)-static resource pool partitioning based on (pre)configuration is already achieved by NR FG 15-3.
Proposal 1: UE features for LTE SL and NR SL cochannel coexistence are defined per band.
A Release-18 sidelink UE operating in a channel shared with LTE SL may be able to perform dynamic resource pool sharing (DRPS) with LTE SL in this channel. For this, the Release-18 should be able to perform resource (re)selection based on the LTE SL reservation information shared.
Proposal 2: Any Release 18 UE that is capable of DRPS with LTE supports the use of LTE SL reservations in the mode 2 resource (re)selection procedure. 
Based on RAN #99 agreement [1], a NR SL UE operating over a channel shared with LTE SL and performing dynamic resource pool sharing will use either 15 kHz or 30 kHz SCS.
Proposal 3: A Release 18 UE that is capable of DRPS with LTE reports a subcarrier spacing of 15 kHz, or 30 kHz or both 15 and 30 kHz.
3. NR Sidelink in Unlicensed Spectrum
NR sidelink over unlicensed spectrum can be used in bands n46 and 96/n102 based on regulatory constraints. Sidelink transmissions can be performed after dynamic channel access. 
For PSCCH/PSSCH in Mode 2, sidelink transmissions with interlaced waveform can be transmitted after performing dynamic channel access based on NR SL FG 15-3.
Proposal 4: UE features for SL-U for sidelink Mode 2 PSCCH/PSSCH transmission with interlaced waveform are defined per feature set.
For PSCCH/PSSCH in Mode 1, sidelink transmissions with interlaced waveform can be transmitted after performing dynamic channel access based on NR SL FG 15-2.
Proposal 5: UE features for SL-U for sidelink Mode 2 PSCCH/PSSCH transmission with interlaced waveform are defined per feature set.
For PSCCH/PSSCH, sidelink transmissions with interlaced waveform can be received based on NR SL FG 15-1.
Proposal 6: UE features for SL-U for sidelink PSCCH/PSSCH reception with interlaced waveform are defined per feature set.
Channel access including Type 1, Type 2A, Type 2B, Type 2C, COT sharing, and related COT sharing signaling, badwidwth of , is a UE are defined based on NR-U FG 10-1, and can be used to perform PSCCH/PSSCH/PSFCH/S-SSB transmissions.
Proposal 7: UE features for SL-U for channel access are defined per feature set.
S-SSB synchronization is already achieved in NR SL FG 32-2b. Channel access for S-SSB can be performed with Type 2A with duty cycle restrictions of 1/20 and maximum duration of 1 ms.
Proposal 8: UE features for SL-U for Type 2A channel access with duty cycle restrictions are defined per band.
Mode 2 resource selection enhancements to support MCSt are still under discussion in RAN1. If supported UE features for generation of multi-slot candidates at the PHY layer should be supported.
Proposal 9: UE features for SL-U for multi-slot candidates generation in Mode 2 operations are defined per feature set.
Multi channel access based on NR-U DL procedures (partial transmissions allowed) is supported for PSFCH and S-SSB. Transmitting a subset of a broader set of S-SSB(s) or PSFCH(s) based on the outcome of channel access on individual RB sets () are new UE features.
Proposal 10: UE features for SL-U for multi-channel access for transmitting a subset of the intended number of S-SSBs based on the outcome of channel access on individual RB sets are defined per band. 
Proposal 11: UE features for SL-U for multi-channel access for transmitting a subset of the intended number of PSFCHs based on the outcome of channel access on individual RB sets are defined per band. 
To allow SL-U Tx UE to transmit as early possible after clearing the LBT, Tx UE transmitting PSCCH/PSSCH from either of the two preconfigured starting symbols, and the Rx UE monitoring and receiving PSCCH/PSSCH from two preconfigured starting symbols are new UE features. This feature requires additional processing on the receiver UE side to monitor both potential starting locations, hence we propose to make it per FS for reception.
Proposal 12: UE feature for SL-U Tx UE to transmit PSCCH/PSSCH from either of the two preconfigured starting symbols are defined per band.
Proposal 13: UE feature for SL-U Rx UE to monitor and receive PSCCH/PSSCH from two preconfigured starting symbols are defined per FS.
To avoid the COT transmission interruption across S-SSB candidate occasions, the S-SSB Tx UE repeating S-SSB in all S-SSB occasions within the COT transmission should be supported. Additionally, if the Tx UE initiates a wideband COT across multiple RB-sets, for all the S-SSB occasions within the COT transmission burst, UE repeating the S-SSB in the non-anchor RB-set(s) needs to be supported so that the wideband COT transmission can continue after those S-SSB gaps.
Proposal 14: UE features for SL-U S-SSB Transmission on additional S-SSB candidate occasions are defined per band
Proposal 15: UE features for SL-U S-SSB waveform repetition in multiple RB-sets are defined per band
Interlaced waveform for PSCCH/PSSCH/PSFCH is the baseline for SL-U. Additionally, the transmission and reception with contiguous PSCCH/PSSCH/PSFCH waveform are supported.
Proposal 16: UE features for contiguous PSCCH/PSSCH/PSFCH waveform transmission and reception are defined per band
S-SSB frequency repetition in the same RB-set is supported to meet minimum OCB requirement in some regulation region.
Proposal 17: UE feature of S-SSB waveform repetition in an RB-set is defined per band
S-SSB transmission and reception on additional S-SSB candidate occasions are new features supported in unlicensed band. 
Proposal 18: UE feature of S-SSB transmission on additional S-SSB candidate occasions is defined per band
Proposal 19: UE feature of S-SSB monitoring and detection on additional S-SSB candidate occasion is defined per feature set
PSFCH transmission and reception on multiple PSFCH candidate occasions are new features supported in unlicensed band. 
Proposal 20: UE feature of PSFCH transmission on multiple PSFCH candidate occasions is defined per band
Proposal 21: UE feature of PSFCH detection on multiple PSFCH candidate occasion is defined per feature set
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	xx. NR_SL_enh2
	X-1
	Transmitting and receiving NR SL mode 2 over a channel shared with LTE sidelink
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to [A] sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE can perform mode 2 sensing and resource allocation operations
4) UE can use the LTE sidelink resource reservation information for resource (re)selection
5) UE can transmit and receive using the subcarrier spacing [B] it reports and normal CP length
6) 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.
7) DL pathloss based open loop power control when mode 2 is configured by NR Uu


	
	No
	No
	UE cannot perform dynamic resource pool sharing with LTE sidelink
	Per band
	NA
	NA
	NA
	Values for [A] in Component 1 are {8, 16}
Values for [B] in Component 5  are {15kHz, 30kHz, 15or30kHz}
	Optional with capability signalling

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	xx. NR_SL_enh2
	X-2
	Transmit on sidelink using dynamic channel accesss mode using Mode 2
	1. UE can transmit PSCCH/PSSCH using NR sidelink mode 2. Up to B sidelink processes are supported.
2. UE can transmit PSSCH according to the normal 64QAM MCS table.
[3. UE can perform mode 2 sensing and resource allocation operations]
4. Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. 
5. UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1
6. Transmit using PRB interlace frequency domain resource allocation for PSCCH/PSSCH
· Transmit [SCI-1x]
7. Transmit after performing dynamic channel access


FFS: SCS values additional than 30 KHz
	
	Yes
	No
	
	Per FS
	NA
	NA
	NA
	Candidate values for B are {8,16}

	Optional with capability signalling

	xx. NR_SL_enh2



	X-3
	Transmit on sidelink using dynamic channel accesss mode using Mode 1
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE can monitor DCI format [3_x] for NR sidelink dynamic scheduling and configured grant type 2.
4) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1
5) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. 
6) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
7) Transmit using PRB interlace frequency domain resource allocation for PSCCH/PSSCH
· Transmit [SCI-1x]
8) Transmit after performing dynamic channel access

FFS: additional SCS values
	
	Yes
	No
	
	Per FS
	NA
	NA
	NA
	Candidate values for C are {8,16}

	Optional with capability signalling

	xx. NR_SL_enh2



	X-4
	Receive sidelink on an unlicensed carrier
	1) UE can receive NR PSCCH/PSSCH. Up to a total of A sidelink HARQ processes across all links are supported.
2) UE can receive X PSCCH in a slot.
3) UE can attempt to decode Y= NRB non-overlapping RBs per slot 
4) UE supports reception of PSSCH according to the 64QAM MCS table 
5) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. 
6) UE can receive using 30 kHz subcarrier spacing with normal CP in FR1
7) Receive using PRB interlace frequency domain resource allocation for PSCCH/PSSCH if the UE supports SL reception.
· Decode [SCI-1x]

FFS: additional SCS values
	
	Yes
	No
	
	Per FS
	NA
	NA
	NA
	Note:
NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 

Component-1 candidate value set: {16, 24, 32, 48, 64}

Component-2 candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}

FFS: SCS
	Optional with capability signalling

	xx. NR_SL_enh2



	X-5
	Channel access for sidelink transmissions
	1) Type 1 channel access and contention window size adjustment
2) Type 2A channel access
3) Type 2B channel access
4) Type 2C channel access
5) 20MHz LBT bandwidth
6) CP extension up to one or two symbols
7) Upgrading Type 1 channel access to Type 2 channel access from the UE that is receiving the COT sharing
8) Transmitting information about the shared COT
· Time domain (supported, need to be refined in next RAN1)
· Frequency domain (supported, need to be refined in next RAN1)
· CAPC
9) Sidelink transmissions (PSCCH/PSSCH/PSFCH/S-SSB) can be performed after executing channel access

	
	Yes
	No
	
	Per FS
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-6
	Transmit S-SSB with Type 2A channel access with duty cycle restrictions
	Transmit S-SSB using Type 2A channel access with duty cycle restrictions of 1/20 and maximum duration of 1ms
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2


	X-7
	Multi-slot candidates generation for MCSt
	Generating multi-slot candidates to be reported to MAC when resource selection is triggered
	
	No
	No
	
	Per FS
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-8
	PSFCH transmission on a subset of RB sets in wideband operation
	UE can transmit on only a subset of the intended PSFCHs based on the outcome of channel access on the RB sets carrying the intended PSFCHs 
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	
	X-9
	S-SSB transmission on a subset of RB sets in wideband operation
	UE can transmit on only a subset of the intended S-SSBs based on the outcome of channel access on the RB sets carrying the intended S-SSBs 
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-10
	Transmission of PSCCH/PSSCH with two preconfigured starting symbols with SL-U
	Tx UE can transmit PSCCH/PSSCH transmission from either of the two preconfigured starting symbols in the unlicensed band operation

	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-11
	Reception of PSCCH/PSSCH with two preconfigured starting symbols with SL-U
	Rx UE can monitor and receive PSCCH/PSSCH transmission from either of the two preconfigured starting symbols in the unlicensed band operation
UE can monitor up to [A] PSCCHs in a slot.
	
	No
	Yes
	
	Per FS
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-12
	Transmission and reception with contiguous  PSCCH/PSSCH/PSFCH
waveform
	1. Transmit using contiguous frequency domain resource allocation for PSCCH/PSSCH/PSFCH
2. Receive using contiguous frequency domain resource allocation for PSCCH/PSSCH/PSFCH if the UE supports SL reception.

	
	Yes
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-13
	[bookmark: _Hlk134817551]S-SSB waveform repetition in an RB-set
	Tx UE repeats S-SSB in frequency within an RB-set 
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-14
	S-SSB waveform repetition in multiple RB-sets
	Tx UE repeats S-SSB across multiple RB-sets
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-15
	Transmission on additional S-SSB candidate occassions
	Tx UE can transmit S-SSB on some or all of the S-SSB candidate occassions 
	
	No
	No
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-16
	Reception of S-SSB in additional S-SSB candidation occasssions
	Rx UE to monitor/detect S-SSB in additional S-SSB candidate occassions
	
	No
	No
	
	Per FS
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-17
	Transmission on additional PSFCH candidate occassions
	Tx UE attempt to transmit PSFCH on multiple PSFCH candidate occassions 
	
	No
	Yes
	
	Per band
	NA
	NA
	NA
	
	Optional with capability signalling

	xx. NR_SL_enh2
	X-18
	Reception of PSFCH in additional PSFCH candidation occasssions
	Rx UE to monitor/detect PSFCH in additional PSFCH candidate occassions
	
	No
	No
	
	Per FS
	NA
	NA
	NA
	
	Optional with capability signalling
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