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Introduction
In last RAN1 WG meeting, the first WG meeting for Rel-18 sidelink evolution, views/understandings and technical details on the following two objectives in WID were extensively discussed. The other two objectives would be on hold until further checking in RAN#97.
	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]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
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


During last RAN1 meeting, a bunch of proposals were discussed, some of which were stabilized as captured in NR sidelink evolution SR [1]. But the views on other topics were quite divergent mainly due to different understanding among companies on the scope of Rel-18 SL evolution WID. From RAN1 progress perspective, clarification on the WID and guidance to move forward from RAN plenary is helpful. A common understanding on the scope is vital in accelerating WG progress in particular considering the fulfillment of the objectives on hold. 
In this paper, we discuss topics whose views are divergent. To make the scope clearer, our understanding and suggestions are provided. 
Discussions 
Whether Uu and SL can operate on the same unlicensed spectrum
During RAN1#109-e, a controversial question in FL summary is whether gNB can be assumed operating on the same unlicensed spectrum with SL-U. Intermediate outcome for this discussion was captured as the following proposal.
[bookmark: OLE_LINK96]Proposal for conclusion (Option 1) or agreement (Option 2) 3-1 (I):
· Option 1: gNB initiating a COT and shares it with SL UE is not considered in Rel-18.
· Option 2: FFS whether and how COT sharing between gNB and UE can be considered in SL-U, including 
· what is required on the gNB side to start a COT (e.g. perform LBT on the scheduling shared channel, DL data transmission, SSB, etc.) in order to share it with an SL-U UE to perform UE-to-UE communications
· whether to support gNB acquiring information of a UE initiated COT in mode 1 for SL-U

If the consensus to that question is YES, gNB may initiate a COT and share it with SL UEs. An unavoidable issue would be how gNB can ensure the channel is occupied from SL UE perspective so that the COT were still available for SL-U transmission? To that end, impacts on NR-U would be anticipated as part of Rel-18 sidelink evolution scope. This is unfavorable in mode 1 if we look at the phrase “Uu operation for mode 1 is limited to licensed spectrum only” and equally undesirable in mode 2 given the RAN1 initiative to strive for common design for channel access under both mode 1 and mode 2.
	Agreement
· The existing sidelink mode 1 RA including dynamic grant, Type 1 and Type 2 configured grants are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the allocated resource(s), in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 1 resource allocation procedure needs to be updated / enhanced due to shared spectrum channel access
· The existing sidelink mode 2 RA schemes are supported as a baseline for sidelink operation in a shared carrier, subject to applicable regional regulations. At least in dynamic channel access, SL UE performs Type 1 or one of the Type 2 LBTs before SL transmission using the selected and/or reserved resources, in compliance with transmission gap and LBT sensing idle time requirements specified in TS37.213.
· FFS whether/how mode 2 resource selection procedure needs to be updated / enhanced due to shared spectrum channel access
· FFS whether/how multi-consecutive slots transmission can be supported for NR sidelink operation in unlicensed spectrum, including the following aspects
· channel access, resource allocation and PHY channel design
· FFS whether/how enhancement is needed between the end of the LBT procedure and the start of the SL transmission to retain channel access 
· RAN1 to strive for a common solution for channel access for Mode 1 and Mode 2




If the consensus to that question is NO, gNB is assumed not to initiate channel access on the unlicensed band where SL-U operates. On the road to that consensus, companies' concern is that whether the scenario of NR-U and SL-U coexistence is excluded, which was not the case for the coexistence of NR and SL over licensed spectrum back in Rel-16/Rel-17. In our understanding, regardless of whether gNB operates on the same unlicensed spectrum as SL-U, coexistence between NR-U and SL-U can be supported by semi-static resource sharing via proper configuration. No specific optimization should be pursued other than relying on proper configuration.
Clarify in the WID that it is not assumed gNB operates on unlicensed band for SL-U as below.
	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
· 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.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· It's not assumed that gNB operates on unlicensed band for SL-U




Whether Rel-16/17 UEs are considered in co-channel coexistence for LTE sidelink and NR sidelink
In RAN1#109-e, Issue 1-1 (Type of devices to be considered for the study of co-channel coexistence solutions) was discussed several rounds. The draft proposal in the 5th Round of Email Discussions in FL summary [3] is copied as below to facilitate discussion:
Proposal 1-1 (IV)
· For the study of co-channel coexistence solutions in Rel-18, at least device type A is considered.
· FFS: Whether type B devices are considered.
· For the study of co-channel coexistence solutions in Rel-18, the supported considered device type(s) coexist with type C devices in the same channel, type D and type E devices.
· Note:
· Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules
· Type B devices are Rel-18 devices that contain only NR SL modules
· Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules 
· Type D devices are Rel-16/17 devices that contain only NR SL modules
· Type E devices are Rel-16 devices that contain both LTE SL and NR SL modules based on in-device coexistence framework
[bookmark: _GoBack]It's quite controversial as to whether Type D/E devices (Rel-16/17 UE containing at least NR SL modules) should be considered in the study of coexistence solutions. Rel-16/17 sidelink deployment could be of dominant market in some countries/regions. As a result, a deployable and realistic solution e.g. semi-static resource partitioning solution(s) should by default take into account Rel-16/17 sidelink operation in co-channel coexistence with LTE sidelink and NR sidelink. The potential specification impact should be studied to support co-channel coexistence of Rel-18 sidelink UEs, LTE sidelink UEs and Type D/E devices in either FDM or TDM manner. 
Moreover, it is explicitly cited in WID objective description [4] that “Rel-18 sidelink should be able to coexist with Rel-16/17 sidelink in the same resource pool”. Our interpretation of such a sentence not only mandates the so called backward compatibility of a given solution, but also implies a solution worth further normative efforts should function reasonably well in the scenario that Rel-14/15 LTE sidelink UE, Rel-16/17 NR sidelink UE should all be considered in co-channel coexistence with Rel-18 sidelink UE. To that end, Type D/E devices need to be in the study or the supported device types.
Clarify that Rel-14/15 LTE sidelink UE, Rel-16/17 NR sidelink UE should all be considered in co-channel coexistence with Rel-18 sidelink UE.
	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
The study should take into account the coexistence of all of Rel-14/15 LTE sidelink UE and Rel-16/17 NR sidelink UE



Conclusion
To promote the work progress, RAN guidance and the clarification on the WID of Rel-18 NR sidelink evolution are helpful. The following proposals are given: 
1. Clarify in the WID that it is not assumed gNB operates on unlicensed band for SL-U as below.
	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
· 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.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· It's not assumed that gNB operates on unlicensed band for SL-U



Clarify that Rel-14/15 LTE sidelink UE, Rel-16/17 NR sidelink UE should all be considered in co-channel coexistence with Rel-18 sidelink UE.
	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
The study should take into account the coexistence of all of Rel-14/15 LTE sidelink UE and Rel-16/17 NR sidelink UE
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