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1. Introduction
From this RAN1 meeting, UE features for R18 SL evolution are discussed according to chair’s decision [1]. In this contribution, we share our further views on UE features for NR SL evolution.


2. Discussion
2.1. SL-U
For SL-U, the following topics were discussed and agreed so far in summary.
· Channel access procedure (Type 1, Type 2A/2B/2C)
· UE-to-UE COT sharing
· Multi-consecutive slots transmission (MCSt): RAN1 spec impact has not been decided yet
· CWS adjustment
· CP extension
· [Mode 2 resource allocation enhancement]: whether to support has not been decided yet
· PSCCH/PSSCH interlaced structure
· PSCCH/PSSCH contiguous structure: RAN1 spec impact has not been decided yet
· Max two candidate starting symbols
· PSFCH interlaced structure
· More than one PSFCH occasion per PSCCH/PSSCH
· S-SSB enhanced structure
· Additional S-SSB occasions
We believe that at least FGs corresponding to each of the above features are necessary for SL-U, and R16 NR-U FGs (FGs 10-1 to 44) can be considered as the baseline. Further FG split can be discussed later. For example, FG 10-1 includes all channel access types, CWS adjustment, and limited CP extension capability. Such a structure should be reused unless there is SL-specific reason. It is noted that SL CPE mechanism will be a bit different from that for UL and is still under discussion. Details of CPE-related FG should be discussed after WI discussion has further progress.
Besides, in our understanding, duplication of R16/17 SL FGs is unnecessary since those FGs are per band/BC/FS and thus separate report between R16/17 SL band and R18 SL-U band is already possible. 

Proposal 1: Define at least the following FGs for SL-U.
	NR_SL_evo
	
	SL channel access for dynamic channel access mode
	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. FFS: limited CP extension capability

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support UE to UE COT sharing for sidelink
	1. Support Type 1 LBT for PSCCH/PSSCH to share COT with other UE(s) for SL
2. Indicate in CG-UCI the COT sharing information
[3. Support Type 1 LBT for PSFCH to share COT with other UE(s) for SL]
[4. Support Type 1 LBT for S-SSB to share COT with other UE(s) for SL]

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[Multi-consecutive slots transmission]
	FFS: mode 2 resource allocation for MCSt

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[CP extension]
	FFS: enhanced CP extension capability

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[Enhanced Mode 2 resource allocation]
	FFS: mode 2 resource allocation based on SL channel access

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	PRB interlace mapping for PSCCH/PSSCH
	1. PRB interlace frequency domain resource allocation for PSCCH/PSSCH
2. Reception of PSCCH/PSSCH with structure of PRB interlace in frequency domain

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[PRB contiguous mapping for PSCCH/PSSCH]
	FFS: support of PRB contiguous mapping for PSCCH/PSSCH

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Max two candidate starting symbols for PSCCH/PSSCH
	PSCCH/PSSCH transmission from the 2nd starting symbol [for COT initiating transmission] when PSCCH/PSSCH transmission from the 1st starting symbol is failed due to channel access failure

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	PRB interlace mapping for PSFCH
	1. PRB interlace frequency domain resource allocation for PSFCH format 0
2. Reception of PSFCH format 0 with structure of PRB interlace in frequency domain

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	More than one PSFCH occasion per PSCCH/PSSCH
	1. Support of (pre-)configured association between a PSCCH/PSSCH resource and N PSFCH occasions
[2. Support of dynamic indication of PSFCH occasion for a PSCCH/PSSCH transmission]
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Enhanced S-SSB structure
	N times S-PSS/S-SSS/PSBCH repetition in frequency domain [with gaps]

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Additional S-SSB occasions
	1. Transmission of S-SSB in additional S-SSB occasions
2. Reception of S-SSB in additional S-SSB occasions

	
	
	
	
	
	
	
	
	
	




2.2. LTE/NR co-channel coexistence
For SL LTE/NR co-channel coexistence, the following topics were discussed and agreed so far in summary.
· Resource exclusion based on LTE SL reservations to avoid the collision with NR PSCCH/PSSCH transmission
· Resource exclusion based on the timing of its own LTE SL transmissions
· Resource exclusion based on non-monitored subframes in its own LTE SL module
· Resource exclusion based on LTE SL reservations to avoid the collision with NR PSFCH transmission  
· Subcarrier spacing with 30kHz in dynamic resource pool sharing

We believe that at least FGs corresponding to features to support in dynamic resource pool sharing NR PSCCH/PSSCH transmission, NR PSFCH transmission and subcarrier spacing with 30kHz are necessary for SL LTE/NR co-channel coexistence. Here, to support NR PSCCH/PSSCH transmission in dynamic resource pool, resource exclusion based on LTE SL reservation, the timing of its own LTE SL transmissions and non-monitored subframes in its own LTE SL module are needed.  

Proposal 2: Define at least the following FGs for SL LTE/NR co-channel coexistence.
	NR_SL_evo
	
	Support NR PSSCH/PSCCH transmissions in dynamic resource pool sharing
	1. UE can exclude NR SL resources overlapping with LTE SL reserved resources
2. UE can exclude NR SL resources overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
3. UE can exclude NR SL resources overlapping with LTE SL resources associated with non-monitored subframe in LTE SL module
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support NR PSSCH/PSCCH transmissions with associated PSFCH in dynamic resource pool sharing
	1. UE can exclude NR SL resources overlapping with LTE SL reserved resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support NR transmissions with 30kHz subcarrier spacing in dynamic resource pool sharing
	1. UE can select at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot
	
	
	
	
	
	
	
	
	
	




3. Conclusion
In this contribution, we presented our views regarding remaining issues on Rel-18 UE features for NR NTN enhancements. Based on the discussion in this contribution, following proposals were made.
Proposal 1: Define at least the following FGs for SL-U.
	NR_SL_evo
	
	SL channel access for dynamic channel access mode
	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. FFS: limited CP extension capability

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support UE to UE COT sharing for sidelink
	1. Support Type 1 LBT for PSCCH/PSSCH to share COT with other UE(s) for SL
2. Indicate in CG-UCI the COT sharing information
[3. Support Type 1 LBT for PSFCH to share COT with other UE(s) for SL]
[4. Support Type 1 LBT for S-SSB to share COT with other UE(s) for SL]

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[Multi-consecutive slots transmission]
	FFS: mode 2 resource allocation for MCSt

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[CP extension]
	FFS: enhanced CP extension capability

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[Enhanced Mode 2 resource allocation]
	FFS: mode 2 resource allocation based on SL channel access

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	PRB interlace mapping for PSCCH/PSSCH
	1. PRB interlace frequency domain resource allocation for PSCCH/PSSCH
2. Reception of PSCCH/PSSCH with structure of PRB interlace in frequency domain

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	[PRB contiguous mapping for PSCCH/PSSCH]
	FFS: support of PRB contiguous mapping for PSCCH/PSSCH

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Max two candidate starting symbols for PSCCH/PSSCH
	PSCCH/PSSCH transmission from the 2nd starting symbol [for COT initiating transmission] when PSCCH/PSSCH transmission from the 1st starting symbol is failed due to channel access failure

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	PRB interlace mapping for PSFCH
	1. PRB interlace frequency domain resource allocation for PSFCH format 0
2. Reception of PSFCH format 0 with structure of PRB interlace in frequency domain

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	More than one PSFCH occasion per PSCCH/PSSCH
	1. Support of (pre-)configured association between a PSCCH/PSSCH resource and N PSFCH occasions
[2. Support of dynamic indication of PSFCH occasion for a PSCCH/PSSCH transmission]
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Enhanced S-SSB structure
	N times S-PSS/S-SSS/PSBCH repetition in frequency domain [with gaps]

	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Additional S-SSB occasions
	1. Transmission of S-SSB in additional S-SSB occasions
2. Reception of S-SSB in additional S-SSB occasions

	
	
	
	
	
	
	
	
	
	



Proposal 2: Define at least the following FGs for SL LTE/NR co-channel coexistence.
	NR_SL_evo
	
	Support NR PSSCH/PSCCH transmissions in dynamic resource pool sharing
	1. UE can exclude NR SL resources overlapping with LTE SL reserved resources
2. UE can exclude NR SL resources overlapping with LTE SL resources selected to be used for LTE SL module’s own LTE SL transmission
3. UE can exclude NR SL resources overlapping with LTE SL resources associated with non-monitored subframe in LTE SL module
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support NR PSSCH/PSCCH transmissions with associated PSFCH in dynamic resource pool sharing
	1. UE can exclude NR SL resources overlapping with LTE SL reserved resources where the corresponding PSFCH transmission occasions overlap with LTE SL reserved resources by other LTE SL UE in time domain
	
	
	
	
	
	
	
	
	
	

	NR_SL_evo
	
	Support NR transmissions with 30kHz subcarrier spacing in dynamic resource pool sharing
	1. UE can select at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot
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