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1 Introduction
This contribution discusses the initial UE features list for Rel-18 NR sidelink after RAN1#112bis-e meeting (full list is in Appendix), including SL-U Channel Access, SL-U PHY design, co-channel coexistence for LTE sidelink and NR sidelink. The related objectives are copied below.
	(copied from RP-230077)
1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· …
2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.
3. [bookmark: _Hlk89917254]Study enhanced sidelink operation on FR2 licensed spectrum [RAN1, RAN2] (Determine in RAN#98-e whether to continue the study or study + specification work for FR2 until the end of R18)
· …
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
· RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
· For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
· No change to the R16/17 resource allocation procedure in PHY due to this restriction
· The existing SL slot structure from Rel-16 is unchanged
· The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
· For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
· Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
· Mode 2 operation only
…


2 Discussion 
2.1 SL-U channel access mechanism 
For SL UE transmitting PSCCH/PSSCH/PSFCH/S-SSB over unlicensed band, FG 47-1, i.e., dynamic channel access mode for single channel is needed. Similar as to NR-U, channel access feature should be mandatory for operation over unlicensed spectrum, i.e. a basic FG. 
Transmitting/receiving COT sharing information should be FGs. A UE is not necessary to share its COT to other UEs, and transmitting COT sharing information should be optional. There is no agreement to limit COT sharing to unicast only, so that receiving COT sharing information should be a basic FG. Otherwise, Tx UE is uncertain whether Rx UE is able to decode COT sharing information and may only send COT sharing information after capability exchange via PC5 RRC, which is only possible in unicast. In short, FG 47-2 and 47-3 are needed, and 47-3 should be basic FG.
MCSt needs to be a separate UE feature since it’s different from legacy mode 2 operation, i.e. FG 47-4 is needed.
2.2 SL-U PHY channel design framework
Interlace structure for PSCCH/PSSCH/PSFCH transmission is introduced in SL-U to meet OCB and PSD requirements, this should be a basic FG for operation over unlicensed spectrum (see 47-5). 
To meet OCB requirements, UE should support transmitting repetition of legacy S-SSB within one RB set as basic FG (denoted as FG 47-6). While reception of repetition of legacy S-SSB within one RB set can be supported as an optional FG (denoted as FG 47-7) since UE may receive legacy S-SSB only.
For synchronization, additional S-SSB occasions are supported and UE can attempt to transmit on additional candidate S-SSB occasion(s) as per agreement, thus a UE does not need to be mandated for either transmitting or receiving S-SSB on additional S-SSB occasions. Two separate FGs, i.e., FG 47-8 and 47-9 are needed as optional feature. 
More than 1 PSFCH occasions per PSCCH/PSSCH is supported, and this can be a separate UE feature (see 47-10). 
Two starting symbols in a slot is supported for SL-U. Transmission and reception from 2nd starting symbol, i.e. FG 47-11/12, can be two separate FGs. Since RAN1 is currently discussing the details, e.g., 1 or 2 AGC symbols, Tx/Rx UE behaviours, RAN1 can discuss whether 47-12 is basic FG or not after more agreements on UE behaviors on 2nd starting symbol are made.
2.3 Co-channel coexistence for LTE sidelink and NR sidelink
TDM-based semi-static co-channel coexistence can be regarded as legacy operation, so no new UE feature is expected. 
For dynamic co-channel coexistence, two FGs (see 47-13, 47-14) are suggested by differentiating NR SL SCS (i.e., 15kHz or 30kHz) since UE may not support both SCSs. 
2.4 [bookmark: OLE_LINK175]Summary
Based on above analysis, full list of R18 NR SL UE feature is given in Appendix.
Co-channel coexistence for LTE sidelink and NR sidelink is relatively stable at this stage, and is mature enough to discuss related UE features. However, SL-U objective still has quite some issues to be discussed in May meeting, e.g., details of COT sharing, MCSt, multi-channel access, PSFCH/S-SSB transmission, 1 or 2 AGC symbols, etc. Such details may impact the discussions of UE feature, e.g., whether it should be a basic FG, detailed component, etc. So we suggest that RAN1#113 UE feature discussions prioritize the discussion of Coexistence, or even only discuss this topic. 
[bookmark: _Ref134621618]Proposal 1: Support UE feature list in Appendix for R18 NR SL.
Proposal 2: RAN1#113 can prioritize UE feature discussions of Coexistence objective, and postpone the discussions of SL-U to the August meeting.
3 Conclusions
In this contribution, we have following proposals on UE features for Rel-18 NR sidelink. 
Proposal 1: Support UE feature list in Appendix for R18 NR SL.
Proposal 2: RAN1#113 can prioritize UE feature discussions of Coexistence objective, and postpone the discussions of SL-U to the August meeting.
Appendix: UE feature list for R18 NR SL
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47. NR_SL_enh2
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	47. NR_SL_enh2
	47-1
	Dynamic channel access mode for single channel
	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 1 symbol for [SL] transmission in 15 kHz SCS
7) CP extension up to 1or 2 symbol for [SL] transmission in 30 kHz SCS
	At least one of [15-25 except Component 3 and 4 in 15-2] and [15-3 except Component 3]
	Yes
	No
	UE does not support transmission/reception for single channel over unlicensed band
	Per band
	N/A
	N/A
	N/A
	This is the basic FG for NR sidelink on unlicensed band


	Optional with capability signalling
For UE supports NR sidelink on unlicensed band, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-2
	Transmitting COT sharing information
	1)  UE supports transmitting COT sharing information
	47-1, At least one of [15-25 except Component 3 and 4 in 15-2] and [15-3 except Component 3]
	No
	No
	UE does not support sharing its COT to other UEs
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	47. NR_SL_enh2
	47-3
	Receiving COT sharing information
	1)  UE supports receiving COT sharing information
	47-1, [15-1 except Component 5]
	No
	No
	UE does not support receive COT sharing information
	Per band
	N/A
	N/A
	N/A
	This is the basic FG for NR sidelink on unlicensed band

	Optional with capability signalling
For UE supports NR sidelink on unlicensed band, UE must indicate this FG is supported.


	47. NR_SL_enh2
	47-4
	Support multiple consecutive slots transmission 
	1) UE supports transmitting in consecutive slots over unlicensed band
2) UE supports selecting consecutive slots for PSCCH/PSSCH by higher layer
	[15-1 except Component 5), at least one of 15-25(except component 3 and 4 in 15-2) and 15-3 (except component 3), 47-1
	Yes
	No
	UE does not support consecutive candidate slots selection by higher layer
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling


	47. NR_SL_enh2
	47-5
	Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	1) UE support transmission of interlaced-PRB for PSCCH/PSSCH/PSFCH
2) UE support reception of interlaced-PRB  for PSCCH/PSSCH/PSFCH
	[bookmark: _Hlk134711528]47-1, 15-1 except Component 5, at least one of 15-25 except Component 3 and 4 in 15-2 and 15-3 except Component 3
	Yes
	No
	UE does not support Interlace RB-based PSCCH/PSSCH/PSFCH transmission/reception
	Per band
	N/A
	N/A
	N/A
	This is the basic FG for NR sidelink in unlicensed spectrum.
	Optional with capability signalling

For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-6
	Transmitting SSB repetitions within one RB set
	1) UE supports transmitting legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain
	15-4, 47-1
	No
	No
	UE does not support transmission of legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain
	Per band
	N/A
	N/A
	N/A
	This is the basic FG for NR sidelink in unlicensed spectrum.

Candidate values for N are {TBD}
	Optional with capability signalling

For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-7
	Receiving SSB repetitions within one RB set
	2) UE supports receiving S-SSB which is transmitted in a manner that repeat legacy S-PSS/S-SSS/PSBCH N times in frequency domain
	15-4
	No
	No
	UE does not support reception of S-SSB which is transmitted in a manner that repeat legacy S-PSS/S-SSS/PSBCH N times in frequency domain
	Per band
	N/A
	N/A
	N/A
	
	[Optional with capability signalling]

	47. NR_SL_enh2
	47-8
	Transmitting S-SSB on additional S-SSB occasion(s)
	1) UE supports transmitting S-SSB on additional S-SSB occasion(s)
	15-4, 47-1
	No
	No
	UE does not support transmitting S-SSB on additional S-SSB occasion(s)
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-9
	Receiving of S-SSB on additional S-SSB occasion(s)
	1) UE supports receiving S-SSB transmitted on additional S-SSB occasion(s)
	15-4
	No
	No
	UE does not support receiving S-SSB transmitted on additional S-SSB occasion(s)
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-10
	Multiple PSFCH occasions per PSCCH/PSSCH
	1) UE support N PSFCH occasion(s) per PSCCH/PSSCH
	15-11
	Yes
	No
	UE only support one PSFCH occasion per PSCCH/PSSCH transmission
	Per band
	N/A
	N/A
	N/A
	Candidate values for N are TBD
	Optional with capability signalling

	47. NR_SL_enh2
	47-11
	Transmitting PSCCH/PSSCH from 2nd starting symbol in a slot 
	1) UE supports transmitting PSCCH/PSSCH from 2nd starting symbol in a slot
	47-1, at least one of [15-25 except Component 3 and 4 in 15-2] and [15-3 except Component 3]
	No
	No
	UE can only transmit PSCCH/PSSCH from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	47. NR_SL_enh2
	47-12
	Receiving PSCCH/PSSCH from 2nd starting symbol in a slot 
	1) UE supports receiving PSCCH/PSSCH transmitted from 2nd starting symbol in a slot
	[15-1 except Component 5]
	No
	No
	UE can only receive PSCCH/PSSCH transmitted from 1st starting symbol in a slot
	Per band
	N/A
	N/A
	N/A
	[This is the basic FG for NR sidelink in unlicensed spectrum].
	Optional with capability signalling

For UE supports NR sidelink in unlicensed spectrum, UE must indicate this FG is supported.

	47. NR_SL_enh2
	47-13
	Dynamic co-channel coexistence between 30kHz SCS NR SL and 15kHz SCS LTE SL
	1) UE supports dynamic co-channel coexistence between 30kHz SCS NR SL and 15kHz SCS LTE SL.
2) UE supports share information from the LTE SL module to the NR SL module.
3) UE supports performing resource selection based on information from the LTE SL module.
4) UE supports selecting at least the first of NR SL slots overlapping with an LTE SL subframe and selecting the subsequent overlapping NR SL slot.
	15-6
	Yes
	No
	UE does not support dynamic co-channel coexistence between 30kHz SCS NR SL and 15kHz SCS LTE SL.
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.

	47. NR_SL_enh2
	47-14
	Dynamic co-channel coexistence between 15kHz SCS NR SL and 15kHz SCS LTE SL
	1) UE supports dynamic co-channel coexistence between 15kHz SCS NR SL and 15kHz SCS LTE SL.
2) UE support sharing information from the LTE SL module to the NR SL module.
3) UE support performing resource selection based on information from the LTE SL module.
	15-6
	Yes
	No
	UE does not support dynamic co-channel coexistence between 15kHz SCS NR SL and 15kHz SCS LTE SL.
	per band
	N/A
	N/A
	N/A
	
	Optional with capability signalling.
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