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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary. 
· Topic#1: General & Workplan 
· Topic#2: UE RF requirements
Topic #1: General & Workplan
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300207
	Meta Ireland
	Proposal #1: SL-U is the 1st priority to finalize the detailed RF/RRM core requirements.
1) Baseline RF architecture is NR SL RF architecture for TDD band.
2) Do not need to consider simultaneous operation between NR-U operation and SL-U operation in a unlicensed band (n46/n96/n102) 

Proposal #2: FR2 SL operation in licensed band is 2nd priority.
1) Need coexistence evaluation between legacy system and SL operation in FR2 licensed bands.
2) Define RF requirements for FR2 SL UE in licensed band if new SL operation can be coexisted with legacy system. 

Proposal #3: Coexistence evaluation for co-channel is not RAN4 scope. The co-channel coexistence responsibility can be taken in RAN1/RAN2 between LTE SL and NR SL.
1) Detailed coexistence mechanism and interference avoidance skill would be considered in RAN4 to specify the RF/RRM requirements.

Proposal #4: NR SL CA can be further discussed based on the RAN plenary decision at the next RAN meeting.

Proposal #5: The simultaneous SL-U and NR-U operation in an unlicensed band would not be supported in NR SL evolution WI.

Proposal #6: If any different points for SL-U operation are found compared to NR-U operation in unlicensed band, then RAN4 needs to revisit the adjacent channel coexistence evaluation to protect legacy systems.


	R4-2300974
	LG Electronics Finland
	Proposal 1: For single carrier SideLink operating in un-licensed band it is proposed that the work is carried out by maximizing the reuse of already specified NRU requirements.
Observation 1: intra-band contiguous and non-contiguous TX CA is not currently supported on un-licensed bands.
Observation 2: inter-band TX CA and NR DC combinations where both carriers operate on un-licensed band are not currently supported.
Proposal 2: Inter-band combinations for concurrent operation for Uu Licensed and SL Un-licensed are to be studied based on company inputs. Inter- and intra-band combinations for Uu un-licensed and SL un-licensed (both carriers on un-licensed band) to be studied as 2nd priority only as these would require development of new TX CA or DC band-combinations.
Proposal 3: Several proposal for way forward in defining the requirements for single carrier SideLink operation in un-licensed bands n46, n96 and n102 are made in the sections 3.1, 3.2 and 3.3 (see details from these sections)
Draft proposal on how to capture part of these proposals into TR can be found from Appendix A of this document.


	R4-2301182
	OPPO, LGE
	Proposal: Approve the workplan for Rel-18 NR SL evolution WI.
Workplan
1) RAN4 #106 (Feb 2023)
· Discuss and approve the workplan
· Discuss and agree TR skeleton for Rel-18 NR SL evolution
· Collect views on the scenarios and requirement structures for SL at FR1 unlicensed bands with single carrier or Uu+SL concurrent operation
· Discuss FR1 operation in unlicensed bands, and Uu+SL concurrent band combinations. The Uu+SL concurrent band combinations should be requested by companies before next meeting.
· Collecting views on the necessity of coexistence evaluations considering the evaluation results in Rel-16/17 V2X WIs

2) RAN4 #106bis (Apr 2023)
· [bookmark: _Hlk125810534]For FR1 single carrier SL in unlicensed bands 
·   Agree on targeted FR1 unlicensed bands, CBWs and discuss other system parameters
·   Agree on targeted power classes and MIMO/TxD scenarios
·   Agree on the specification structures, e.g. separate from current NR-U and SL requirements or nested in them
·   Discuss the UE RF emission requirements and consider MPR/AMPR scenarios and evaluation assumptions
· For Uu+SL concurrent operation
·   Agree on the targeted Uu+SL band combinations, e.g. Uu at licensed bands and SL at unlicensed bands
·   Discuss and agree on the targeted power classes and CBW combinations
·   Continue discussing other RF requirements
·   Initially discuss the MPR/AMPR scenarios
· Agree on the necessity and scenario of coexistence evaluations

3) RAN4 #107 (May 2023)
· For FR1 single carrier SL in unlicensed bands
·   Continue discussion on system parameters if any
·   Agree on the MPR/AMPR scenarios and evaluation assumptions
·   Make progress on other UE RF requirements
· For Uu+SL concurrent operation
·   Discuss and agree on the MPR/AMPR scenarios and evaluation assumptions
·   Make progress on other UE RF requirements
· [If necessary, make progress on the coexistence evaluation.]

4) RAN4 #108 (Aug 2023)
· For FR1 single carrier SL in unlicensed bands
·   Complete discussion and documents agreements on system parameters
·   Discuss the initial MPR/AMPR evaluation results
·   Make progress on other UE RF requirements
· For Uu+SL concurrent operation
·   Discuss the initial MPR/AMPR evaluation results
·   Make progress on other UE RF requirements
· [If necessary, make conclusion on the coexistence study.]

5) RAN4 #108bis (Oct 2023)
· For FR1 single carrier SL in unlicensed bands
·   Agree on the MPR/AMPR evaluation results
·   Agree on other UE RF requirements
· For Uu+SL concurrent operation
·   Agree on the MPR/AMPR evaluation results
·   Agree on other UE RF requirements
· Endorse a draft big CR incorporating both single carrier and concurrent operation

6) RAN4 #109 (Nov 2023)
· For FR1 single carrier SL in unlicensed bands
·  Conclude the discussion on all the RF requirements, capture the necessary items and agreements into the TR and endorse the related draft CRs
· For Uu+SL concurrent operation
·  Conclude the discussion on all the RF requirements, capture the necessary items and agreements into the TR and endorse the related draft CRs
· Agree a formal Big CR incorporating both single carrier and concurrent operation
· Approve a TR reflecting all the TPs approved in RAN4#109 for plenary submission


	R4-2301183
	OPPO
	Proposal : TR Skeleton for TR38.786 v0.0.1
[bookmark: _Toc36034748][bookmark: _Toc42537343][bookmark: _Toc46356408][bookmark: _Toc52566322][bookmark: _Toc72931412][bookmark: _Toc73026077][bookmark: _Toc97036045][bookmark: _Toc97036412][bookmark: _Toc101790685][bookmark: _Toc106117063][bookmark: _Toc126570172]5. Operating bands and channel arrangement for SL evolution 
5.1	Operating bands
[bookmark: _Toc36034780][bookmark: _Toc42537377][bookmark: _Toc46356442][bookmark: _Toc52566356][bookmark: _Toc72931485][bookmark: _Toc73026117][bookmark: _Toc97036138][bookmark: _Toc97036506][bookmark: _Toc101790774][bookmark: _Toc106117152][bookmark: _Toc126570173]5.1.1	Operating bands for single carrier operation in unlicensed band
[bookmark: _Toc126570174]5.1.2	Operating band combinations for inter-band con-current operation
[bookmark: _Toc72931487][bookmark: _Toc73026119][bookmark: _Toc97036140][bookmark: _Toc97036508][bookmark: _Toc101790775][bookmark: _Toc106117153][bookmark: _Toc126570175]5.2	Channel bandwidth
[bookmark: _Toc126570176]5.2.1	Channel bandwidth for single carrier operation in unlicensed band
[bookmark: _Toc126570177]5.2.2	Channel bandwidth for inter-band con-current operation
[bookmark: _Toc126570178]5.3	Channel arrangement
[bookmark: _Toc13119462][bookmark: _Toc36034789][bookmark: _Toc42537386][bookmark: _Toc46356451][bookmark: _Toc52566365][bookmark: _Toc61187273][bookmark: _Toc66398685][bookmark: _Toc66398902][bookmark: _Toc66432619][bookmark: _Toc66433398][bookmark: _Toc66436173][bookmark: _Toc126570179]5.3.1	Channel raster
[bookmark: _Toc126570180]5.3.2	Synchronization raster
6. Transmitter characteristics for NR SL evolution
[bookmark: _Toc126570182]6.1	Tx requirements for NR SL single carrier operation in unlicensed band
[bookmark: _Toc126570183]6.1.1	Maximum output power for NR SL-U
[bookmark: _Toc126570184]6.1.2	UE maximum output power reduction for NR SL-U
[bookmark: _Toc463997759][bookmark: _Toc36034800][bookmark: _Toc42537397][bookmark: _Toc46356462][bookmark: _Toc52566376][bookmark: _Toc61187284][bookmark: _Toc66398696][bookmark: _Toc66398913][bookmark: _Toc66432630][bookmark: _Toc66433409][bookmark: _Toc66436184][bookmark: _Toc126570185]6.1.3	UE additional maximum output power reduction for NR SL-U
[bookmark: _Toc126570186]6.1.4	Configured transmitted power for NR SL-U
[bookmark: _Toc126570187]6.1.5	Minimum output power for NR SL-U
[bookmark: _Toc126570188]6.1.6	Transmit OFF power for NR SL-U
[bookmark: _Toc126570189]6.1.7	ON/OFF time mask for NR SL-U
[bookmark: _Toc126570190]6.1.8	Power control for NR SL-U
[bookmark: _Toc126570191]6.1.9	Transmit signal quality for NR SL-U
[bookmark: _Toc126570192]6.1.10	Spectrum emission mask for NR SL-U
[bookmark: _Toc126570193]6.1.11	ACLR requirements for NR SL-U
[bookmark: _Toc126570194]6.1.12	Spurious emissions for NR SL-U
[bookmark: _Toc126570195]6.1.13	Spurious emission band UE co-existence for NR SL-U
[bookmark: _Toc126570196]6.1.14	Transmit intermodulation for NR SL-U
[bookmark: _Toc126570197]6.2	Tx requirements for inter-band con-current operation
[bookmark: _Toc126570198][bookmark: _Hlk126143720]6.2.1	Maximum output power for inter-band con-current operation
[bookmark: _Toc126570199]6.2.2	UE maximum output power reduction for inter-band con-current operation
[bookmark: _Toc126570200]6.2.3	UE additional maximum output power reduction for inter-band con-current operation
[bookmark: _Toc126570201]6.2.4	Configured transmitted power for inter-band con-current operation
[bookmark: _Toc126570202]6.2.5	Minimum output power for inter-band con-current operation
[bookmark: _Toc126570203]6.2.6	Transmit OFF power for inter-band con-current operation
[bookmark: _Toc126570204]6.2.7	ON/OFF time mask for inter-band con-current operation
[bookmark: _Toc126570205]6.2.8	Power control for inter-band con-current operation
[bookmark: _Toc126570206]6.2.9	Transmit signal quality for inter-band con-current operation
[bookmark: _Toc126570207]6.2.10	Spectrum emission mask for inter-band con-current operation
[bookmark: _Toc126570208]6.2.11	ACLR requirements for inter-band con-current operation
[bookmark: _Toc126570209]6.2.12	Spurious emissions for inter-band con-current operation
[bookmark: _Toc126570210]6.2.13	Spurious emission band UE co-existence for inter-band con-current operation
[bookmark: _Toc126570211]6.2.14	Transmit intermodulation for inter-band con-current operation
7. Receiver characteristics for NR SL evolution
[bookmark: _Toc126570213]7.1	Rx requirements for NR SL single carrier operation in unlicensed bands
[bookmark: _Toc126570214]7.1.1	Reference sensitivity power level for NR SL-U
[bookmark: _Toc126570215]7.1.2	Maximum input level for NR SL-U
[bookmark: _Toc126570216]7.1.3	Adjacent Channel Selectivity for NR SL-U
[bookmark: _Toc126570217]7.1.4	Blocking characteristics for NR SL-U
[bookmark: _Toc126570218]7.1.5	Spurious response for NR SL-U
[bookmark: _Toc126570219]7.1.6	Intermodulation characteristics for NR SL-U
[bookmark: _Toc126570220]7.2	Rx requirements for inter-band con-current operation
[bookmark: _Toc126570221]7.2.1	Reference sensitivity power level for inter-band con-current operation
[bookmark: _Toc126570222]7.2.2	Maximum input level for inter-band con-current operation
[bookmark: _Toc126570223]7.2.3	Adjacent Channel Selectivity for inter-band con-current operation
[bookmark: _Toc126570224]7.2.4	Blocking characteristics for inter-band con-current operation
[bookmark: _Toc126570225]7.2.5	Spurious response for inter-band con-current operation
[bookmark: _Toc126570226]7.2.6	Intermodulation characteristics for inter-band con-current operation
8. Co-channel coexistence between LTE Sidelink and NR Sidelink
Annex A: Change history

	R4-2301418
	Nokia, Nokia Shanghai Bell
	[bookmark: _Toc127540570][bookmark: _Toc127524095]RAN4 awaits RAN1 outcome for solutions to support higher numerology and PSFCH for dynamic co-channel coexistence for LTE-NR co-channel coexistence.
[bookmark: _Toc127540571][bookmark: _Toc127524096]RAN4 awaits RAN1 outcome for solutions for synchronization between LTE and NR for co-channel coexistence. 
[bookmark: _Toc127540572][bookmark: _Toc127524097]RAN4 awaits RAN1 conclusions on semi-static LTE and NR co-channel co-existence solutions.
[bookmark: _Toc127540573][bookmark: _Toc127524098]RAN4 awaits RAN1 on potential IDC enhancements. No enhancements for the IDC framework from Rel-16 seems to be needed to support Type A devices for LTE and NR co-channel coexistence.


	R4-2301535
	vivo
	Proposal 1: Prioritize the work for SL-unlicensed spectrum for single carrier operation.

	R4-2301918
	Xiaomi
	System parameter
Proposal 2: Not to consider the intra-band concurrent operation in unlicensed band in Rel-18.

	R4-2301919
	Xiaomi
	Proposal 1:  To postpone the NR sidelink CA work until RAN#99.
Proposal 2: It is proposed not to further discuss the FR2 licensed spectrum work within RAN4 in Rel-18.
Proposal 3: For the co-channel coexistence, the corresponding LTE-V or NR-sidelink  RF requirement apply for each V2X transmission.


	R4-2302046
	Huawei, HiSilicon
	Proposal 1: The research on the requirements of Sidelink CA operation should be delayed until the completion of the design in RAN1. After that, priority on specifying requirements for all affected features in Rel-18 should be checked and decided. 
Proposal 3: FR2 is not considered by RAN4 in Rel-18 according to the WID. 
Proposal 4: The inter-band con-current operation for sidelink and NR Uu should be considered later when specific band combinations are requested.
Proposal 5: Send an LS to RAN1 to confirm that for co-channel coexistence in Rel-18, only TDM transmission and simultaneous reception of LTE-SL and NR-SL are considered in RAN4.
Proposal 6: No need to consider evaluation for adjacent channel coexistence for unlicensed spectrum in Rel-18. 

	R4-2301184
	OPPO
	Uu+SL concurrent 
Observation 7: Uu operation for mode 1 is limited to licensed spectrum only, which excludes the scenario of NR-U as the serving cell of SL.
Proposal 9: Only consider the scenario of uu @ licensed band and SL @unlicensed band in the uu+SL concurrent operation.
Proposal 10:  Exact band combinations for uu+SL concurrent operation should be requested by companies (operators) based on the deployment demands before next meeting together with applicable CBWs and total numbers in this WI should be limited.
Proposal 11:  For inter-band concurrent operation with uu @licensed band and SL @unlicensed band, the power class are defined for each branch, and detailed power class will be decided after band combinations are clear.
NR/LTE SL co-channel coexistence
Observation 8:  LTE V2X only specifies band b47 which makes the scenario of LTE/NR V2X co-channel coexistence only exists in ITS band.
Proposal 12: The targeting band for LTE/NR V2X co-channel coexistence is ITS band n47 only.
Observation 9:  Semi-static resource pool partitioning and dynamic resource sharing are two candidate solutions in RAN1 for LTE/NR V2X co-channel coexistence.
Observation 10:  TDM based semi-static resource pool configuration has been agreed as one solution which have no impact to RAN4. Other alternative semi-static resource pool solution is still unclear in RAN1.
Observation 11:   The prioritized dynamic resource sharing scenario is:
· UE with both LTE V2X module and NR V2X module, and sensing /resource reservation information can be shared between them;
· Self-sensing based resource allocation for LTE V2X and NR V2X, i.e. LTE mode4+ NR mode2
Observation 12:    The agreed cochannel coexistence solution for dynamic resource pool sharing is that NR SL module uses the candidate information shared by the LTE SL module to exclude resources from its own candidate resource set but it is still FFS how NR SL module to exclude the resources in RAN1.
Observation 13: When LTE V2X and NR V2X resources are FDMed in the same channel, the impacts between them is similar as LTE V2X to LTE V2X or NR V2X to NR V2X in the same channel where one UE transmit in some resources while other UEs receive in other resources.
Proposal 13:  No RAN4 work for cochannel coexistence when LTE V2X and NR V2X resources are TDM based. FFS whether there is RAN4 impact if RAN1 specifies LTE V2X and NR V2X resources are FDM based.




Open issues summary
Sub-topic 1-1 : Work plan priorities and details
Issue 1-1: Support for NR sidelink CA operation
In RAN#98 meeting it was decided that work related to mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4] is put on hold until further checking in RAN#99
· Proposals
· Option 1:  Postpone the NR sidelink CA work until RAN#99 (Xiaomi)
· Option 2: NR SL CA can be further discussed based on the RAN plenary decision at the next RAN meeting (Meta)
· Option 3: The research on the requirements of Sidelink CA operation should be delayed until the completion of the design in RAN1. After that, priority on specifying requirements for all affected features in Rel-18 should be checked and decided. (Huawei)
· Recommended WF
· Put work linked with NR sidelink CA operation on hold until further checking in RAN#99.

Issue 1-2: Support for NR sidelink operation in FR2 licensed spectrum
In RAN#98 meeting it was decided that, RAN4 was removed from the involved working groups linked with studies on FR2 sidelink in licensed spectrum. work is currently under a study phase of evaluation. In this case, it is proposed not to further discuss any RAN4 issue of the FR2 licensed spectrum work in Rel-18.
· Proposals
· Option 1: Do not further discuss any RAN4 issue linked with the FR2 licensed spectrum work in this Rel-18 WI (Xiaomi/Huawei)
· Option 2: Consider FR2 SL operation in licensed band as 2nd priority (Meta)
· Coexistence evaluation between legacy system and SL operation in FR2 licensed bands is needed. Define RF requirements for FR2 SL UE in licensed band if new SL operation can be coexisted with legacy system.
· Recommended WF
· Based on WID, there is no RAN4 objectives for FR2 sidelink operation

[bookmark: _Hlk127797312]Issue 1-3: Single carrier SL-U operation and then add combinations for concurrent operation based on company inputs.
The core requirements for RF and RRM are needed to enable the new functionality and will be basis for requirements for concurrent operation.
· Proposals
· Option 1: Focus first on defining the requirements for single carrier SL-U operation and then add combinations for concurrent operation based on company inputs. (Meta, LGE, vivo, Huawei)
· Recommended WF
· Focus first on defining the requirements for single carrier SL-U operation and then add combinations for concurrent operation based on company inputs.

Issue 1-4-1: Concurrent operation on Uu@Licensed and SL@Un-licensed
The exact frequency band combinations for both Uu and SL-U are to be determined based on company input during the WI.
· Proposals
· Option 1: Inter-band combinations for Uu @Licensed and SL @Un-licensed are to be studied based on company inputs. In order to meet the WI objectives and schedule it is requested that combinations are decided in the next RAN4 meeting (Oppo). 
· the power class are defined for each branch, and detailed power class will be decided after band combinations are clear
· Recommended WF
· Inter-band combinations for concurrent operation for Uu @Licensed and SL @Un-licensed are to be studied based on company inputs. In order to meet the WI objectives and schedule it is requested that combinations are decided in the next RAN4 meeting.

Issue 1-4-2: Concurrent operation on Uu@Un-licensed and SL@Un-licensed
· Proposals
· Option 1: Study inter- and intra-band combinations for Uu @Un-Licensed and SL @Un-Licensed (both on un-licensed band) as 2nd priority only (LGE)
· Option 2: Not support intra-band combination for Uu @Un-Licensed and SL @Un-Licensed in NR SL evolution WI (Meta, Xiomi)
· Recommended WF
· Further discuss the approach on Inter- and intra-band combinations for Uu @Un-Licensed and SL @Un-Licensed (both on un-licensed band) during the meeting.

Issue 1-5: Adjacent channel coexistence evaluation for NR SL-U
Support of new sidelink frequency bands and band combinations should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· Proposals
· Option 1: RAN4 to discuss and agree on the necessity and scenarios for coexistence evaluations (Oppo)
· Option 2: No need to consider evaluation for adjacent channel coexistence for unlicensed spectrum in Rel-18. (Huawei)
· Option 3: If any different points for SL-U operation are found compared to NR-U operation in unlicensed band, then RAN4 needs to revisit the adjacent channel coexistence evaluation to protect legacy systems. (Meta)
· Recommended WF
· Further discuss during the meeting.

Issue 1-6: Co-channel coexistence for LTE sidelink and NR sidelink
The core requirements for RF and RRM are needed to enable the new functionality and will be basis for further work defining the requirements for concurrent operation.
· Proposals
· Option 1: Coexistence evaluation for co-channel is not RAN4 scope. The co-channel coexistence analysis is carried out by in RAN1/RAN2 between LTE SL and NR SL. Detailed coexistence mechanism and interference avoidance skill would be eventually considered in RAN4 to specify the RF/RRM requirements. (Meta)
· Option 2: RAN4 awaits RAN1 outcome for (Nokia)
· Option 2-1: solutions to support higher numerology and PSFCH for dynamic co-channel coexistence for LTE-NR co-channel coexistence.
· Option 2-2: solutions for synchronization between LTE and NR for co-channel coexistence.
· Option 2-3: semi-static LTE and NR co-channel co-existence solutions.
· Option 2-4: potential IDC enhancements. No enhancements for the IDC framework from Rel-16 seems to be needed to support Type A devices for LTE and NR co-channel coexistence.
· Option 3: The targeting band for LTE/NR V2X co-channel coexistence is ITS band n47 only. (Oppo)
· Option 4: No RAN4 work for co-channel coexistence when LTE V2X and NR V2X resources are TDM based. FFS whether there is RAN4 impact if RAN1 specifies LTE V2X and NR V2X resources are FDM based. (Oppo)
· Option 5: Send an LS to RAN1 to confirm that for co-channel coexistence in Rel-18, only TDM transmission and simultaneous reception of LTE-SL and NR-SL are considered in RAN4.(Huawei)
· Draft LS in: R4-2302047 (Huawei, HiSilicon)
· Recommended WF
· Further discuss during the meeting.

Sub-topic 1-2: Approval of the Work Plan
Work plan is presented in R4-2301182.
Issue 1-7: Approval of the Work Plan
· Proposals
· [bookmark: _Hlk127799151]Option 1: Approve the workplan in R4-2301182 for Rel-18 NR SL evolution WI.
· Recommended WF
· Approve the workplan in R4-2301182 for Rel-18 NR SL evolution WI

Sub-topic 1-3: Approval of the Draft R18 TR38.786 v0.0.1
Draft R18 TR38.786 v0.0.1 skeleton for SL evaluation for Agreement is presented in R4-2301183.
Issue 1-8: Approval of the TR skeleton
· Proposals
· Option 1: Approve the Draft TR38.786 in R4-2301183
· Recommended WF
· Approve the Draft TR38.786 in R4-2301183

Draft TP proposing the agreeable UE RF requirements into the TR38.786 is presented in R4-2300974
Issue 1-9: Approval of the TP in R4-2300974
· Proposals
· Option 1: Approve the TP in R4-2300974
· Option 2 : Revise the TP in R4-2300974 to reflect the further agreement
· Recommended WF
· Further discuss during the meeting

Topic #2: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301184
	OPPO
	WID contents general analysis
Observation 1:   SL at unlicensed band and SL co-existence have potential RAN4 UE RF impacts, while SL CA is still pending RAN decision and SL at FR2 licensed band study doesn’t have RAN4 impacts.
Single CC
Proposal 1: The targeting FR1 unlicensed bands are n46/n96/n102 in this R18 SL WI.
Observation 2:  The max CBW in R16/17 V2X in ITS and licensed bands is 40MHz, however, for SL-U other commercial use cases are targeted in which large CBW is needed.
Proposal 2: The UE CBWs 20MHz, 40MHz, 60MHz, 80MHz and 100MHz are defined for n46/n96/n102 in R18 SL-U.
Proposal 3:  Intra-cell guard bands for wideband operation defined in NR-U are reused for SL-U.
Observation 3: In unlicensed bands n46/n96/n102, there is no LTE V2X services, the channel alignment between LTE V2X and NR SL is not needed.
Observation 4:  New channel raster was defined for NR-U considering the channel arrangement restrictions in unlicensed bands, and these channel arrangements should be followed by SL-U UEs.
Proposal 4: NR-U channel raster design in n46/n96/n102 be reused for R18 SL-U.
Observation 5: SSB location for SL is either configured by NW or pre-configured, so there is no needed to define the Sync raster.
Proposal 5:  Sync raster is not defined for R18 SL-U.
Observation 6:  For commercial V2X services the PC2/3 have been defined, and for NR-U the PC5 was defined while PC3 was postponed due to the incompletion of TxD at that time.
Proposal 6:  PC2 and PC3 are considered in the R18 SL-U with 1Tx or SL MIMO/TxD configurations, and PC5 can be considered in 2nd priority if there are strong operator demands considering the worse coverage performance.
Proposal 7: Transmit power density requirements defined in NR-U should also be followed by SL-U UE.
Proposal 8: FFS on how to combine V2X and NR-U requirements to generate the SL-U requirements.
Requirement general summary
[image: ]
Uu+SL concurrent 
Observation 7: Uu operation for mode 1 is limited to licensed spectrum only, which excludes the scenario of NR-U as the serving cell of SL.
Proposal 9: Only consider the scenario of uu @ licensed band and SL @unlicensed band in the uu+SL concurrent operation.
Proposal 10:  Exact band combinations for uu+SL concurrent operation should be requested by companies (operators) based on the deployment demands before next meeting together with applicable CBWs and total numbers in this WI should be limited.
Proposal 11:  For inter-band concurrent operation with uu @licensed band and SL @unlicensed band, the power class are defined for each branch, and detailed power class will be decided after band combinations are clear.
Requirement general summary
[image: ]
NR/LTE SL co-channel coexistence
Observation 8:  LTE V2X only specifies band b47 which makes the scenario of LTE/NR V2X co-channel coexistence only exists in ITS band.
Proposal 12: The targeting band for LTE/NR V2X co-channel coexistence is ITS band n47 only.
Observation 9:  Semi-static resource pool partitioning and dynamic resource sharing are two candidate solutions in RAN1 for LTE/NR V2X co-channel coexistence.
Observation 10:  TDM based semi-static resource pool configuration has been agreed as one solution which have no impact to RAN4. Other alternative semi-static resource pool solution is still unclear in RAN1.
Observation 11:   The prioritized dynamic resource sharing scenario is:
· UE with both LTE V2X module and NR V2X module, and sensing /resource reservation information can be shared between them;
· Self-sensing based resource allocation for LTE V2X and NR V2X, i.e. LTE mode4+ NR mode2
Observation 12:    The agreed cochannel coexistence solution for dynamic resource pool sharing is that NR SL module uses the candidate information shared by the LTE SL module to exclude resources from its own candidate resource set but it is still FFS how NR SL module to exclude the resources in RAN1.
Observation 13: When LTE V2X and NR V2X resources are FDMed in the same channel, the impacts between them is similar as LTE V2X to LTE V2X or NR V2X to NR V2X in the same channel where one UE transmit in some resources while other UEs receive in other resources.
Proposal 13:  No RAN4 work for cochannel coexistence when LTE V2X and NR V2X resources are TDM based. FFS whether there is RAN4 impact if RAN1 specifies LTE V2X and NR V2X resources are FDM based.


	R4-2301677
	Nokia, Nokia Shanghai Bell
	Observation 1: SL-U is being specified to operate in same bands as NR-U in FR1, thus SL-U may reuse NR-U RF requirements in large extent.
Proposal 1: RAN4 to discuss the inclusion of bands n46 and band n96/n102 for V2X operating bands.
Proposal 2: RAN4 to discuss the restrictions of allowed combination(s) of channel bandwidth and subcarrier spacing for shared spectrum channel access to be applied for V2X communication requirements.
Proposal 3:  RAN4 to discuss whether MPR requirements for V2X should be modified considering the support for interlaced allocation.
Proposal 4: RAN4 to discuss which V2X requirements should be changed from general PUSCH based requirements to shared spectrum channel access-based requirements, for example, applying in-band emissions requirements from subclause 6.4F.2.3 for SL-U.


	R4-2301918
	Xiaomi
	System parameter
Proposal 1: To capture the sidelink unlicensed requirement in suffix E in TS 38.101-1/-3.
Proposal 2: Not to consider the intra-band concurrent operation in unlicensed band in Rel-18.
Proposal 3: It is proposed to introduce band n46. n96 and n102 and corresponding notes for country specific conditions should also be kept.
Proposal 4:  To put 10MHz on hold to wait for sidelink CA discussion.
Observation 1: RAN1 has agreed to support multiple channel transmission for NR sidelink operation.
Proposal 5: To support up to 80MHz as mandatory and 100MHz as optional in band n46, n 96 and n102 for sidelink unlicensed operation.
Observation 2: In NR-U, nominal intra-cell guard band for wideband operation as well as the IE for intraCellGuardBandsUL-List and intraCellGuardBandsDL-List has been introduced.
Proposal 6：In SL-U, similar approach can be introduced with nominal intra-cell guard band and the intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List can be introduced.
Tx Requirement
Proposal 7: The sidelink unlicensed operation should follow the same output power requirement of NR-U.
Proposal 8: For the time mask requirement, wait for the RAN1 conclusion on CPE.
Proposal 9: For the emissions as out of band emission and spurious emission, the same requirement can apply from NR-U to SL-U.
Rx Requirement
Proposal 10: It is proposed to reuse the REFSENS requirement of NR-U to sidelink unlicensed operation.


	R4-2302045
	Huawei, HiSilicon
	Observation: To fulfill the requirements of PSD and OCB when operating on unlicensed spectrum, the interlace-based resource allocation can be reused in SL-U.


	R4-2302046
	Huawei, HiSilicon
	Proposal 2: It is proposed to have a separate suffix in the spec structure to facilitate specifying requirements for “sidelink on shared spectrum”.
System parameters
Observation 1: The resource allocation in SL-U is interlace-based to satisfy the requirement of PSD in unlicensed spectrum.
Proposal 7: The impact on MPR from interlace-based resource allocation should be considered in Rel-18.
Proposal 8: The restriction on max channel bandwidth of sidelink operation in ITS and licensed spectrum is not applicable for unlicensed spectrum.
Proposal 9: The channel raster defined for unlicensed spectrum can be reused.
Proposal 10: Whether to define synchronization raster for SL-U is up to RAN1’s conclusion based on S-SSB design in Rel-18. 
Proposal 11: The requirements on wideband operation defined in Rel-16 can be reused in Rel-18. 
Proposal 12: Power class 5 should be considered firstly for the sidelink operation in unlicensed spectrum.
Tx Requirement
Proposal 13: It is proposed to agree on the MPR simulation assumptions for SL-U as in Table 5.
[bookmark: _Ref127572172]Table 5 MPR simulation assumption for SL-U
[image: ]
Proposal 14: It is proposed to identify the required additional requirements due to maximum mean transmission power density according to regulations for SL-U, and specify the A-MPR requirements for SL-U if needed.
Rx Requirement
Proposal 15: It is proposed to reuse V2X SNR to define the REFSNES of SL-U for the supported CBW.
Proposal 16: Difference between NR V2X and NR-U should be compared firstly to make it clear of the direction to specify the requirements of SL-U in the unlicensed bands.


	R4-2302047
	Huawei, HiSilicon
	Draft LS
· After discussion, it is agreed that co-channel coexistence scenario considered by RAN4 in Rel-18 is only for the case where LTE sidelink and NR sidelink transmit via TDM manner but could receive simultaneously in the same channel for a single UE. Whether RAN4 to specify the corresponding requirements depends on the study outcome and further inputs from RAN1 and RAN2. 
To RAN1:
ACTION: RAN4 respectfully asks RAN1 and RAN2 to consider the above information in the discussion of co-channel coexistence.


	R4-2302480
	Qualcomm Incorporated
	Proposal spec suffix options: 
· Option 1: Capture the SL requirement under suffix E with the V2X acronym replaced by V2X/SL or V2X/PC5 or PC5, or something the encompasses both. Less mess in the spec as no new suffix is required.
· Option 2: Capture the SL requirements under a new suffix.
Proposal band definitions: Confirm channel numbers n46/96/102 will be used for both NRU and PC5.
Proposal UE power class: Sidelink power class 5 should be defined for n46/n96/n102. This is based PA technology available, the same PAs used in NRU.
Observation interlaced PSSCH/PSCCH: RAN1 is designing PSSCH/PSCCH as interlaced for the NRU bands.
Proposal1 CBW/SCS: RAN4 should specify 20, 40, 60, and 80 MHz BW/SCS from Table 5.3.5-1 as a baseline.
Proposal2 CBW/SCS: RAN4 should discuss inclusion or exclusion of 10 and 100 MHz from Table 5.3.5-1.
Proposal inband emissions: RAN4 to discuss how to arrive at the inband emissions requirements for sidelink.
Proposal SEM: RAN4 to whether the SEM from NR-U should be re-used for sidelink in the NR-U bands.
Proposal ACLR: RAN4 should discuss the applicability and re-use of the ACLR and NS_29-signaled ACLR2.
Proposal channel structure re-use: RAN4 to discuss what parameters of channel structure are baseline. Channel structure comprises multiple aspects and it would be good to get a common understanding.
Proposal channel raster shift: RAN4 to discuss whether the V2X channel raster shift should apply to sidelink in n46/96/102


	R4-2300974
	LG Electronics Finland
	Proposal 3: Several proposal for way forward in defining the requirements for single carrier SideLink operation in un-licensed bands n46, n96 and n102 are made in the sections 3.1, 3.2 and 3.3 (see details from these sections).
Discussion and Proposal (in the sections 3.1, 3.2 and 3.3)
General
Operating bands
· It is proposed to add bands n46, n96 and n102 to Table 5.2E.1-1 V2X and align the duplex definition with HD notation that is used in Suffix E
Channel bandwidth
· It is proposed to add bands n46, n96 and n102 to Table 5.3E.1-1 and reuse the supported CBW and SCS definitions from Table 5.3.5-1 for 20 and 40MHz channel bandwidth. The support for 60, 80 and 100MHz channel BW for SideLink when operated in un-licensed band is FFS.
Channel arrangement - Channel spacing
· Requirements are aligned. Existing Suffix E definition is valid when SideLink is operated in un-licensed bands
Channel arrangement - NR-ARFCN and channel raster
· It’s proposed that for SideLink operation in un-licenced bands the NR-ARFCN and channel raster definition is aligned with current definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster.
Channel arrangement - Channel raster to resource element mapping
· Requirements are aligned. Existing Suffix E definition is valid when SideLink is operated in un-licensed bands
Channel arrangement - Channel raster entries for each operating band
· Requirements are aligned. Existing Suffix E definition is valid when SideLink is operated in un-licensed bands.
Channel arrangement - Synchronization raster
· No synchronization raster defined for SideLink operation. Existing suffix E definition already covers both licensed and un-licensed bands

Tx requirements for NR SL single carrier at unlicensed band
Maximum output power for NR SL-U
· It is proposed to reuse the PC5 UE maximum output power requirements in Table 6.2F.1-1: UE Power Class for SideLink when operated in un-licensed bands and Table 6.2F.1-2: Additional requirements for transmit power density.
· If new power classes for NR-U are added into Rel-17/Rel-18 then consider introduction of those also for SideLink operation.
· Requirements for MIMO and Tx diversity operation in un-licensed bands need to be further analyzed based on agreements made for single carrier operation.
UE maximum output power reduction for NR SL-U
· It is proposed to use the NR-U PC5 CP-OFDM MPR requirements in 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5 as starting point for defining the requirements for SideLink PSSCH/PSCCH transmission when operated in un-licensed bands. 
· Further study is needed to define the MPR requirements SideLink PSFCH and S-SSB transmissions in un-licensed bands.
· If new power classes for NR-U are added into Rel-17/Rel-18 then consider introduction of relevant MPR requirements also for SideLink operation.
UE additional maximum output power reduction for NR SL-U
· It is proposed to use the A-MPR requirements in clause 6.2F.3 UE additional maximum output power reduction as starting point for defining the requirements for SideLink PSSCH/PSCCH transmission when operated in un-licensed bands. 
· Further study is needed to define the A-MPR requirements SideLink PSFCH and S-SSB transmissions in un-licensed bands.
· If new power classes for NR-U are added into Rel-17/Rel-18 then consider introduction of relevant A-MPR requirements also for SideLink operation.
Configured transmitted power for NR SL-U
· The configured transmit power requirements need to follow the operation mode.
· Therefore, it is proposed to reuse clause 6.2E.4 Configured transmitted power for V2X when SideLink is operated in un-licensed bands.
Minimum output power for NR SL-U
· It is proposed to study the Minimum output power requirements for SideLink when operating in un-licensed bands
Transmit OFF power for NR SL-U
· It is proposed to reuse the Transmit OFF power requirements in clause 6.3E.2 Transmit OFF power for V2X when SideLink is operated in un-licensed bands
ON/OFF time mask for NR SL-U
· The transmit ON/OFF time mask requirements need to follow the operation mode.
· Therefore, it is proposed to use the V2X/SideLink transmit ON/OFF time mask requirements as starting point when SideLink is operated in un-licensed bands but applicability for operation in unlicensed band need to be studied
Power control for NR SL-U
· The transmit power control requirements need to follow the operation mode.
· Therefore, it is proposed to reuse the V2X/SideLink transmit power control requirements as starting point when SideLink is operated in un-licensed bands.
Transmit signal quality for NR SL-U
· The frequency error and EVM requirements need to follow the operation mode, but in-band-emissions that have been defined for operation in un-licensed spectrum should be reused.
· Therefore, it is proposed to reuse the SideLink Frequency error, EVM, Carrier leakage and Equalizer spectrum flatness requirements and adopt the NR-U In-band-emission requirements when SideLink is operated in un-licensed bands.
Spectrum emission mask for NR SL-U
· Requirement for Occupied bandwidth are already similar.
· Spectrum emission mask was optimized for operation in un-licensed band during the development of the NR-U.
· Therefore, it is proposed to reuse the Output RF spectrum emission requirements (SEM) in clause 6.5F Output RF spectrum emissions for shared spectrum channel access for SideLink when operated in un-licensed bands.
· Need for Additional spectrum emission mask (SEM) requirements for SideLink when operated in un-licensed bands should be studied
ACLR requirements for NR SL-U
· ACLR requirement was optimized for operation in un-licensed band during the development of the NR-U requirements.
· Therefore, it is proposed to reuse the ACLR requirements in clause 6.5F.2.4 Adjacent channel leakage ratio for SideLink when operated in un-licensed bands.
· If new power classes for NR-U are added into Rel-17/Rel-18 then consider introduction of relevant ACLR requirements also for SideLink operation.
Spurious emissions for NR SL-U
· It is proposed to reuse the Spurious emission requirements in clause 6.5F.3 Spurious emissions for SideLink when operated in un-licensed bands.
· For operation in un-licensed band the spurious emission limits are specified in terms of general requirements in line with SM.329 and NR operating band requirement to address UE co-existence.
Spurious emission band UE co-existence for NR SL-U
· Spurious emissions for UE co-existence requirement was optimized for operation in un-licensed band during the development of the NR-U.
· Therefore, it is proposed use the NR-U requirements in 6.5F.3.2 Spurious emissions for UE co-existence as starting point and further study this requirement for SideLink when operated in un-licensed bands.
Transmit intermodulation for NR SL-U
· It is proposed to reuse the Transmit intermodulation requirements in clause 6.5F.4 Transmit intermodulation for SideLink when operated in un-licensed bands.
Rx requirements for NR SL single carrier at unlicensed band
Reference sensitivity power level for NR SL-U 
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the Reference sensitivity requirement for SideLink operation in un-licensed band need to be further studied.
Maximum input level for NR SL-U
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the Maximum input level requirement for SideLink operation in un-licensed band need to be further studied, while target should be to reuse the existing SideLink requirements.
Adjacent Channel Selectivity for NR SL-U
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the ACS requirement for SideLink operation in un-licensed band need to be further studied.
· However, it is proposed to use the existing NR-U ACS levels as a starting point, as they were defined and deemed appropriate for operating in un-licensed bands based on extensive analysis carried out during the NR-U study and work items.
Blocking characteristics for NR SL-U 
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the In-band and Out-of-band blocking requirement for SideLink operation in un-licensed band need to be further studied.
· However, it is proposed to use the existing NR-U own and interfering signal levels and offsets as a starting point, as they were defined and deemed appropriate for operating in un-licensed bands based on extensive analysis carried out during the NR-U study and work items.
Spurious response for NR SL-U
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the In-band and Out-of-band blocking requirement for SideLink operation in un-licensed band need to be further studied.
· However, it is proposed to use the existing NR-U own and interfering signal levels and offsets as a starting point, as they were defined and deemed appropriate for operating in un-licensed bands based on extensive analysis carried out during the NR-U study and work items.
Intermodulation characteristics for NR SL-U 
· The reference measurement channel and configuration for SideLink reception is different from the NR-U and therefore the Wide band intermodulation requirement for SideLink operation in un-licensed band need to be further studied.
· However, it is proposed to use the existing NR-U own and interfering signal levels and offsets as a starting point, as they were defined and deemed appropriate for operating in un-licensed bands based on extensive analysis carried out during the NR-U study and work items.


	R4-2301535
	vivo
	Proposal 2: Remove the restriction of maximum 40MHz channel bandwidth for FR1 SL operation in Rel-18 SL evolution.
Proposal 3: Discuss channel raster and sync raster solutions for SL-U bands:
	Channel raster for SL-U
	Sync raster for SL-U

	· Reuse fixed channel raster numbers for SL-unlicensed bands
· General SCS-based channel raster for SL-unlicensed bands
	· No sync raster definition for SL-U
· Reuse unlicensed sync raster definition for SL-U


Proposal 4: Discuss whether to use power class 5 as the default power class for SL-U.


	R4-2300207
	Meta Ireland
	Proposal #1: SL-U is the 1st priority to finalize the detailed RF/RRM core requirements.
3) Baseline RF architecture is NR SL RF architecture for TDD band.
4) Do not need to consider simultaneous operation between NR-U operation and SL-U operation in a unlicensed band (n46/n96/n102) 



Open issues summary
Sub-topic 2-1: Location for SL-U requirements in 38.101-1
Specification structure. The 38.101-1 defines requirements for different operation modes in sections for general requirements and/or in suffixes A to I.
Issue 2-1: SL-U requirements location in 38.101-1
· Proposals
· Option 1: Capture the requirements into Suffix E, which already contains the V2X/Side link requirements on other operating bands (Xiaomi, LGE, QC)
· FFS on the V2X acronym replaced by V2X/SL or V2X/PC5 or PC5 
· Option 2: Capture the requirements into new Suffix J “sidelink on shared spectrum”. (Huawei, QC)
· Recommended WF
· Further discuss during the meeting

Sub-topic 2-2: Un-licensed bands for NR SL-U operation
Supported bands for side link operation in un-licensed spectrum. Currently bands n46, n96 and n102 are specified for NR-U.
Issue 2-2: Supported un-licensed bands for NR SL-U operation  
· Proposals
· Option 1: n46, n96, n102 (Meta, LGE, Vivo, OPPO, Nokia, Xiaomi, Qualcomm)
· Recommended WF
· Confirm that for this WI the NR SL-U work is focused onto bands n46, n96 and n102

Sub-topic 2-3: Supported UE channel bandwidth for SL-U
NR SL is currently specified to support CBWs of 10, 20, 30 and 40MHz on bands > 1GHz
NR-U is supporting CBW of (10), 20, 40, 60, 80 and 100MHz 
Issue 2-3: Supported UE channel bandwidth of 20, 40, 60 and 80MHz for SL-U
· Proposals
· Option 1: Support channel bandwidth of 20 and 40MHz i.e. same maximum bandwidth as for NR-SL (LGE)
· Option 2: Support channel bandwidth of 20, 40, 60 and 80 MHz i.e. same maximum bandwidth as is mandatory for NR-U (Oppo, Xiaomi, QC, [Nokia], [Huawei], [vivo])
· Recommended WF
· Further discuss during the meeting

Issue 2-4: Support for 10MHz channel bandwidth for SL-U
· Proposals
· Option 1: To put 10MHz on hold to wait for sidelink CA discussion. (Xiaomi)
· Option 2: Support for 10MHz is not necessary for SL-U 
· Recommended WF
· Further discuss during the meeting

Issue 2-5: Support for 100MHz channel bandwidth for SL-U
· Proposals
· Option 1: Support for 100MHz is optional for SL-U (Oppo, Xiaomi, [Nokia], [vivo])
· Option 2: Support for 100MHz is not included for SL-U
· Recommended WF
· Further discuss during the meeting

Sub-topic 2-4: Channel arrangement
This sub-topic discusses following Issues: Channel spacing, Channel raster and Synchronization raster for NR SL-U.
Issue 2-6: Channel spacing
· Proposals
· [bookmark: _Hlk127803939]Option 1: Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.1. No need to define new Channel spacing for NR SL-U. (LGE)
· Recommended WF
· Align the NR SL-U channel spacing requirements with TS38.101-1 clause 5.4.1.

Issue 2-7-1: Channel raster
· Proposals
· Option 1: General SCS-based channel raster for SL-unlicensed bands
· Option 2: Reuse the channel raster definitions for bands n46, n96 and n102 as specified in clause 5.4.2.1 NR-ARFCN and channel raster.(LGE, Oppo, Huawei)
· Recommended WF
· Further discuss during the meeting

Issue 2-7-2: Applicability of V2X channel raster shift
· Proposals
· Option 1: RAN4 to discuss whether the V2X channel raster shift should apply to sidelink in n46/96/102 (QC)
· Option 2: No need to define channel raster shift in NR SL-U (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-7-3: Channel raster to resource element mapping
· Proposals
· Option 1: Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.2.2. No need to define new Channel raster to resource element mapping for NR SL-U. (LGE)
· Recommended WF
· Align the NR SL-U Channel raster to resource element mapping requirements with TS38.101-1 clause 5.4.2.2.

Issue 2-7-4	: Channel raster entries for each operating band
· Proposals
· Option 1: Both SideLink and NR-U refer to generic requirements in TS38.101-1 clause 5.4.2.3. No need to define new Channel raster entries for each operating band for NR SL-U.(LGE)
· Recommended WF
· Align the NR SL-U Channel raster entries for each operating band requirements with TS38.101-1 clause 5.4.2.3.

Issue 2-8: Synchronization raster
· Proposals
· Option 1: Reuse unlicensed sync raster definition for SL-U 
· Option 2: Whether to define synchronization raster for SL-U is up to RAN1’s conclusion based on S-SSB design in Rel-18. (Huawei)
· Option 3: No sync raster definition for SL-U (LGE, Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-9-1: Requirements for wideband operation
· Proposals
· Option 1: The requirements on wideband operation defined in Rel-16 can be reused in Rel-18. (Huawei)
· Recommended WF
· Further discuss during the meeting

Issue 2-9-2: Intra-cell guard bands for wideband operation of SL-U
· Proposals
· Option 1: Intra-cell guard bands for wideband operation defined in NR-U are reused for SL-U (Oppo)
· Option 2: In SL-U, similar approach can be introduced with nominal intra-cell guard band and the intraCellGuardBandsSLTX-List and intraCellGuardBandsSLRX-List can be introduced. (Xiaomi)
· Recommended WF
· Further discuss during the meeting

Sub-topic 2-5: Tx requirements for NR SL-U single carrier operation
This sub-topic discusses the TX requirements for NR SL-U single carrier operation.
Issue 2-10-1: Maximum output power
· Proposals
· Option 1: Power class 5 should be considered for the sidelink operation in unlicensed spectrum.(Huawei, QC, LGE, vivo, Xiaomi) 
· Option 2: Power class 5 should be considered for the sidelink operation in unlicensed spectrum. If new power classes for NR-U are added during the progressing of the WI then consider introduction of those also for SideLink operation. (LGE)
· Option 3: PC2 and PC3 are considered in the R18 SL-U with 1Tx or SL MIMO/TxD configurations, and PC5 can be considered in 2nd priority if there are strong operator demands considering the worse coverage performance. (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-10-2: Default power class
· Proposals
· Option 1: Discuss whether to use power class 5 as the default power class for SL-U. (vivo)
· Recommended WF
· Further discuss during the meeting

Issue 2-11: Transmit power density requirements
· Proposals
· Option 1: Transmit power density requirements defined in NR-U should be followed by SL-U UE. (Oppo, LGE, [Huawei])
· Recommended WF
· Further discuss during the meeting

Issue 2-12: Requirements for MIMO and Tx diversity operation
· Proposals
· Option 1: Requirements for SL MIMO and SL Tx diversity operation in un-licensed bands need to be further analyzed based on agreements made for single carrier operation.(Oppo, LGE)
· Recommended WF
· Further discuss during the meeting

Issue 2-13: Maximum output power reduction (MPR)
· Proposals
· Option 1: Use the NR-U PC5 CP-OFDM MPR requirements as starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the MPR requirements SideLink PSFCH and S-SSB transmissions. (LGE) 
· Option 2: RAN4 to discuss whether MPR requirements for V2X should be modified considering the support for interlaced allocation. (Nokia, Huawei)
· Option 3: It is proposed to agree on the MPR simulation assumptions for SL-U as in R4-2302046 Table 5 (Huawei)
· Option 4: RAN4 to discuss new SL MPR for PC2/3 with 1Tx/2Tx and interlaced RB allocation and wideband operation (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-14: Additional maximum output power reduction (A-MPR)
· Proposals
· Option 1: Use the NR-U PC5 CP-OFDM A-MPR requirements starting point for defining the requirements for SideLink PSSCH/PSCCH. Further study is needed to define the MPR requirements SideLink PSFCH and S-SSB transmissions. (LGE)
· Option 2: It is proposed to identify the required additional requirements due to maximum mean transmission power density according to regulations for SL-U, and specify the A-MPR requirements for SL-U if needed. (Huawei)
· Option 3: RAN4 to discusss new SL A-MPRs (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-15: Configured transmitted power for NR SL-U
· Proposals
· Option 1: Reuse clause 6.2E.4 configured transmitted power for V2X when SideLink is operated in un-licensed bands (LGE)
· Option 2: FFS SL Pcmax modification (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-16: Minimum output power for NR SL-U
· Proposals
· Option 1: Study the minimum output power requirements for SideLink when operating in un-licensed bands (LGE)
· Option 2: FFS reuse V2X (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-17: Transmit OFF power for NR SL-U
· Proposals
· Option 1: Reuse the Transmit OFF power requirements in clause 6.3E.2 Transmit OFF power for V2X when SideLink is operated in un-licensed bands (LGE)
· Option 2: FFS reuse V2X (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-18: ON/OFF time mask for NR SL-U
· Proposals
· Option 1: Use the V2X/SideLink transmit ON/OFF time mask requirements as starting point when SideLink is operated in un-licensed bands but applicability for operation in unlicensed band need to be studied. (LGE)
· Option 2: RAN4 to discuss new PSCCH/PSSCH and S-SSB time mask with CP-E (Oppo)
· Option 3: For the time mask requirement, wait for the RAN1 conclusion on CP-E (Xiaomi)
· Recommended WF
· Further discuss during the meeting

Issue 2-19: Power control for NR SL-U
· Proposals
· Option 1: Reuse the V2X/SideLink transmit power control requirements as starting point when SideLink is operated in un-licensed bands. (LGE, Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-20-1: Transmit signal quality for NR SL-U
· Proposals
· Option 1: Reuse the SideLink Frequency error, EVM, Carrier leakage and Equalizer spectrum flatness requirements when SideLink is operated in un-licensed bands (LGE, Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-20-2: In-band eimission for NR SL-U
· Proposals
· Option 1: Adopt the NR-U In-band-emission requirements when SideLink is operated in un-licensed bands (LGE)
· Option 2: RAN4 to discuss SL IBE (Oppo, Nokia, QC)
· New SL IBE, or
· which V2X requirements should be changed from general PUSCH based requirements to shared spectrum channel access-based requirements, for example, applying in-band emissions requirements from subclause 6.4F.2.3 for SL-U, or
· how to arrive at the inband emissions requirements for sidelink
· Recommended WF
· Further discuss during the meeting

Issue 2-21-1: Spectrum emission mask for NR SL-U
· Proposals
· Option 1: Reuse the Output RF spectrum emission requirements (SEM) in clause 6.5F Output RF spectrum emissions for shared spectrum channel access for SideLink when operated in un-licensed bands (LGE)
· Option 2: RAN4 to discuss whether the SEM from NR-U should be re-used for sidelink in the NR-U bands. (QC)
· Option 3: RAN4 to discuss new SL-U SEM (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-21-2: Additional spectrum emission mask for NR SL-U
· Proposals
· Option 1: Need for Additional spectrum emission mask (SEM) requirements for SideLink when operated in un-licensed bands should be studied (LGE)
· Option 2: No A-SEM (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-22: ACLR requirements for NR SL-U
· Proposals
· Option 1: Reuse the ACLR requirements in clause 6.5F.2.4 Adjacent channel leakage ratio for SideLink when operated in un-licensed bands. (LGE)
· Option 2: RAN4 to discuss new SL ACLR (Oppo)
· Option 3: RAN4 should discuss the applicability and re-use of the ACLR and NS_29-signaled ACLR2 (QC) 
· Recommended WF
· Further discuss during the meeting

Issue 2-23-1: Spurious emissions for NR SL-U
· Proposals
· Option 1: Reuse the Spurious emission requirements in clause 6.5F.3 Spurious emissions for SideLink when operated in un-licensed bands (LGE, Oppo, Xiaomi)
· Recommended WF
· Further discuss during the meeting

Issue 2-23-2: Additional spurious emissions for NR SL-U
· Proposals
· Option 1: RAN4 to discuss new SL-U A-SE (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-24: Spurious emission band UE co-existence for NR SL-U
· Proposals
· Option 1: Use the NR-U requirements in 6.5F.3.2 Spurious emissions for UE co-existence as starting point and further study this requirement for SideLink when operated in un-licensed bands (LGE)
· Option 2: FFS the applicability of UE coexistence requirements (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-25: Transmit intermodulation for NR SL-U
· Proposals
· Option 1: Reuse the Transmit intermodulation requirements in clause 6.5F.4 Transmit intermodulation for SideLink when operated in un-licensed bands. (LGE, Oppo)
· Option 2: FFS on the transmit intermodulation
· Recommended WF
· Further discuss during the meeting

Sub-topic 2-5: Rx requirements for NR SL-U single carrier operation
This sub-topic discusses the RX requirements for NR SL-U single carrier operation.
Issue 2-26: REFSENS requirement for NR SL-U
· Proposals
· Option 1: Reuse the REFSENS requirement of NR-U to sidelink unlicensed operation. (Xiaomi)
· Option 2: REFSENS requirement for SideLink operation in un-licensed band need to be further studied (LGE, Oppo) 
· Option 3: Reuse V2X SNR to define the REFSNES of SL-U for the supported CBW. (Huawei)
· Recommended WF
· Further discuss during the meeting

Issue 2-27: Maximum input level for NR SL-U
· Proposals
· Option 1: Maximum input level requirement for SideLink operation in un-licensed band need to be further studied. (LGE, Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-28: Adjacent Channel Selectivity for NR SL-U
· Proposals
· Option 1: Use the existing NR-U ACS levels as a starting point. (LGE)
· Option 2: FFS (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-29: Blocking characteristics for NR SL-U
· Proposals
· Option 1: Use the existing NR-U own and interfering signal levels and offsets as a starting point. (LGE)
· Option 2: FFS (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-30: Spurious response for NR SL-U
· Proposals
· Option 1: Use the existing NR-U own and interfering signal levels and offsets as a starting point. (LGE)
· Option 2: FFS (Oppo)
· Recommended WF
· Further discuss during the meeting

Issue 2-31: Intermodulation characteristics for NR SL-U
· Proposals
· Option 1: Use the existing NR-U own and interfering signal levels and offsets as a starting point .(LGE)
· Option 2: FFS (Oppo)
· Recommended WF
· Further discuss during the meeting
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