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Introduction
[bookmark: OLE_LINK65]WID for Rel18 SL [1] has the following objectives for RAN1.  
	1. 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]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
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.



[bookmark: OLE_LINK14][bookmark: OLE_LINK2][bookmark: OLE_LINK18]RAN1 #110 has some agreements on NB-IoT/eMTC which capture the scope of SL-U physical channel design framework for further study. In this paper, we would track FFS items in these agreements of SL-U physical channel design framework, and hope specifically these issues, involved in Resource allocation for PSCCH/PSSCH/PSFCH in SL-U resource pool would have further forward. In this contribution, a few topics related to enhancements to the physical channel design will be discussed.

Discussion
[bookmark: OLE_LINK17]Resource Allocation in SL-U
[bookmark: OLE_LINK70]2.1.1  PSSCH/PSCCH
The agreement of RAN1 #110 can be captured [2]:
	Agreement
For PSCCH and PSSCH in SL-U:
· Both R16/R17 NR SL contiguous RB-based and interlace RB-based transmissions similar to R16 NR-U are supported
For PSCCH and PSSCH resource indication in time/frequency domain:
· For time domain: R16 NR SL TRIV is reused as baseline
· For frequency domain: 
· further study sub-channel indexing and resource indication 
· FFS: whether any enhancement needed on R16 NR SL TRIV/FRIV if new feature is introduced in SL-U, e.g., multi-slot consecutive transmission



[bookmark: OLE_LINK32][bookmark: OLE_LINK35][bookmark: OLE_LINK44]For PSCCH and PSSCH in SL-U, both R16/R17 NR SL contiguous RB-based and interlace RB-based transmissions similar to R16 NR-U are supported. Since Rel-16 NR-U, an interlaced waveform was introduced and supported for both PSCCH and PSSCH as baselines, interlaced waveform can be decided based on the higher layer parameter. Interlace RB-based transmission for PSFCH- meet OCB and PSD requirement.
[bookmark: OLE_LINK38][bookmark: OLE_LINK41][bookmark: OLE_LINK40]The resource of PSSCH in SL resource pool could be a number of sub-channels based on definite ways; For interlace RB-based transmission, different interlace could be depended on resource requirement might be informed by higher layer parameter. Given that, with the procession of LBT accession, PSSCH and PSCCH can be transmitted after successful LBTs, if (pre)-configuration resource is reserved, (pre)-configuration resource would be tremendous. so (pre-) configuration index is proposed and might be used to connect with (pre-) configuration resource and index of the follow-up resources in a resource pool in order to decrease the times of LBT and interception of LBT.
Moreover, motivations to support multi-consecutive slots transmission (MCSt) is supported, and is mainly to reduce the need/frequency of UE performing LBT to access the channel once it has acquired a COT, to retain the COT to transmit UE’s data as much as possible and to be able to transmit UE’s data as soon as possible in the following slot. In this scenario，pre-configuration index can index of the number of PRBs of each sub-channel based on TBS determination. Therefore, (pre-) configuration index could be very significant in SL-U resource allocation.
[bookmark: OLE_LINK3][bookmark: OLE_LINK45][bookmark: OLE_LINK6][bookmark: OLE_LINK39][bookmark: OLE_LINK37][bookmark: OLE_LINK56]Proposal 1: For PSCCH and PSSCH in SL-U can be enabled in a resource pool by (pre-) configuration index to indicate the follow-up transmission resource.

2.1.1  PSFCH

The agreement of RAN1 #110 can be captured [2]:
	[bookmark: OLE_LINK67]Agreement
If RAN1 decides that LBT is performed for PSFCH transmission, for the time and frequency domain locations of PSFCH resources, at least the followings alternatives can be further studied
· [bookmark: OLE_LINK61]Alt 1: PSFCH resources are (pre-)configured
· Alt 2: PSFCH resources are dynamically indicated
· Combination of above alternatives are not precluded 
· FFS details of above alternatives

Regarding PSFCH transmission, at least the followings alternatives can be further studied 
· [bookmark: OLE_LINK62]Alt 1: each PSFCH transmission occupies a common interlace and zero or one or more dedicated PRB(s)
· Alt 2: each PSFCH transmission occupies an interlace, and may or may not further apply code domain enhancement (e.g., OCC, PRB-level cyclic shifts)
· [bookmark: OLE_LINK7][bookmark: OLE_LINK74]Alt 3: each PSFCH transmission occupies some dedicated PRBs and some common PRBs
· FFS details of above alternatives




[bookmark: OLE_LINK72][bookmark: OLE_LINK48][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK75]Regarding PSFCH transmission, in Rel-16 SL, there is only one PSFCH symbol in a slot. And PSFCH is (pre-) configured periodically, with 1, 2, or 4 logical slot(s). For a PSSCH transmission in SL-U, there is only one PSFCH resource for HARQ feedback, so UE should implement LBT before the PSFCH transmission under defined time. Moreover, PSFCH cannot be transmitted if LBT fails. In order to decrease the influence caused by LBT failing, multiple PSFCH transmission opportunities in SL-U could be considered. Moreover, in this situation, these PSFCH transmission opportunities could be pre-configured and in dedicated RB sets in SL resource pool in order to make sure transmission resource of PSFCH. For the assignment of dedicated PRBs and some common PRBs could be involved in service type, So two proposals will be given:
[bookmark: OLE_LINK8][bookmark: OLE_LINK15][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 2: When dedicated RB sets are not enough, common PRBs can be used.
[bookmark: OLE_LINK16]Proposal 3: The allocation of dedicated RB sets and common PRBs can be based on different service type.
[bookmark: OLE_LINK13][bookmark: OLE_LINK49][bookmark: OLE_LINK80][bookmark: OLE_LINK76]Proposal 4: Each PSFCH transmission could be pre-configuration resource in SL resource pool and occupies some dedicated PRBs and some common PRBs.

Conclusions
In this contribution, we have provided our views on the SL-U physical channel design framework. In summary, we have the following list of proposals:
Proposal 1: For PSCCH and PSSCH in SL-U can be enabled in a resource pool by (pre-) configuration index to indicate the follow-up transmission resource.
Proposal 2: When dedicated RB sets are not enough, common PRBs can be used.
Proposal 3: The allocation of dedicated RB sets and common PRBs can be based on different service type.
Proposal 4: Each PSFCH transmission could be pre-configuration resource in SL resource pool and occupies some dedicated PRBs and some common PRBs.
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