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Introduction
This topic summary is for Rel-18 NR Sidelink Evolution in Agenda 9.29.3. This meeting is the first time to discuss NR SL evolution, so following two topics would be treated.
· Topic#1: Work plan for RRM on NR SL Evolution 
· Topic#2: General impact on new feature of NR SL Evolution
Topic #1: Work plan for RRM on NR SL Evolution
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4- 2300947
	LG Electronics Inc., OPPO
	Proposal 1: Approve the work plan on Rel-18 NR sidelink evolution for RRM part



Open issues summary
Sub-topic 1-1
Sub-topic description: Work plan for NR SL Evolution
Issue 1-1: Work plan 
· Proposals (LGE, OPPO)
	Meeting
	Works

	RAN4#106
	Core part
· Discussion and approvement on work plan
· Discussion and identification of impact on the existing RRM requirements due to sidelink unlicensed spectrum and co-channel coexistence for LTE sidelink and NR sidelink

	RAN4#106-bis-e
	Core part
· Sidelink on unlicensed spectrum
· Additional discussion on RRM impact due to sidelink unlicensed spectrum
· Initial discussion on identified issues
· Co-channel coexistence for LTE sidelink and NR sidelink
· Discussion and agreement on whether there are RRM issues on co-channel coexistence for LTE sidelink and NR sidelink

	RAN4#107
	Core part
· Sidelink on unlicensed spectrum
· Discussion on identified issues
· Agreement on technical aspects of identified issues if needed
· Co-channel coexistence for LTE sidelink and NR sidelink
· Discussion on identified issues if RRM issues are identified

	RAN4#108
	Core part
· Discussion and finalization CR work split
· Sidelink on unlicensed spectrum
· Discussion on identified issues
· Agreement on technical aspects of identified issues 
· Co-channel coexistence for LTE sidelink and NR sidelink
· Continue discussion if RRM issues are identified 

	RAN4#108-bis
	Core part
· Initial draft CR submission
· Sidelink on unlicensed spectrum
· Discussion on remaining issues
· Agreement on technical aspects of remaining issues
· Co-channel coexistence for LTE sidelink and NR sidelink
· Continue discussion if RRM issues are identified 
· Agreement on technical aspects of identified issues if needed

Performance part
· Initial discussion on the list of test cases

	RAN4#109
	Core part
· Sidelink on unlicensed spectrum
· Discussion and conclusion on remaining issues
· Agreement on final CRs 
· Finalization of the core part
· Co-channel coexistence for LTE sidelink and NR sidelink
· Discussion and conclusion on remaining issues if RRM issues are identified
· Agreement on final CRs if needed
· Finalization of the core part

Performance part
· Discussion and finalization on the list of test cases

	RAN4#110
	Performance part
· Discussion and finalization of CR work split
· Discussion on test cases based on the finalized list

	RAN4#110-bis
	Performance part
· Initial draft CR submission
· Discussion on remaining issues

	RAN4#111
	Performance part
· Discussion and conclusion on remaining issues
· Agreement on final CRs 
· Finalization of the performance part



· Recommended WF
· TBA

Topic #2: General impact on new feature of NR SL Evolution
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300485
	Intel Corporation
	Observation 1: Depending on the final RAN1 design on S-SSB under OCB/PSD requirements, there may be change in timing error limit value with SyncRef UE as a synchronization source as well as disclaimer statement on S-SSB availability of SyncRef UE under CCA restriction.
Proposal 1: RAN4 to monitor RAN1 progress in new S-SSB under OCB/PSD requirements and assess the effects on UE transmit timing error requirement after RAN1 finalization.
Proposal 2: RAN4 needs to relax the requirements with SyncRef UE as synchronization reference source considering the LBT failure of SyncRef UE as well as disclaimer statement on S-SSB availability of SyncRef UE under CCA restriction.
Observation 2: There may be change in Tdetect, SyncRef UE_V2X and allowed drop rate of V2X data and SLSS transmission for the purpose of selection/reslection to the SyncRef UE in SL-U operation. 
Proposal 3: RAN4 needs to update the requirements on Tdetect, SyncRef UE_V2X and allowed drop rate of V2X data and SLSS transmission for the purpose of selection/reslection to the SyncRef UE in SL-U operation.
Proposal 4: RAN4 needs to investgate the relaxation on the measurement period Tmeasure, PSBCH-RSRP requirements on PSBCH-RSRP measurements for the identified SyncRef UE considering the LBT failure from CCA requirement of SyncRef UE as well as disclaimer statement on the drop rate of V2X data and SLSS transmission under CCA restriction.
Observation 3: Depending on the final RAN1 design on S-SSB under OCB/PSD requirements, there may be change in L1 SL-RSRP requirements.
Proposal 5: RAN4 to monitor RAN1 progress in new S-SSB under OCB/PSD requirements and assess the effects on L1 SL-RSRP measurement after RAN1 finalization.
Proposal 6: RAN4 needs to monitor RAN1 progress in physical channels for unlicensed band operation and check the necessity of requirement changes in RSSI measurement and channel busy ratio (CBR) measurement at least for side condition perspective in performance requirement.
Proposal 7: RAN4 needs to investigate the effects of LBT procedure to the existing interruption on SL especially for synchronization source change and transitions between active and non-active during DRX.
Observation 4: The restrictions on the scheduling availability for V2X sidelink due to switching between E-UTRA V2X sidelink and NR V2X sidelink transmission on a dedicated carrier would not be changed for unlicensed band operation.
Observation 5: The resource pool for LTE/NR sidelink transmission and LTE SLSS/NR S-SSB do not overlap in time-domain. Thus, measurement requirements for sidelink operation would not be changed due to LTE/NR coexistence.

	R4-2300836
	Qualcomm, Inc.
	Observation 1: Since LTE and NR SL UEs have different resource pools in semi-static resource sharing, R16/17 RAN4 requirements apply to semi-static resource sharing.
Observation 2: In dynamic resource sharing, since NR SL UEs have to consider information from LTE SL UEs in L1 SL-RSRP measurement based resource selection procedure, it has potential impact on RAN4 requirements.
Observation 3: Since the L1 SL-RSRP measurement may be applicable to multiple slots in multiple consecutive slot transmission (MCSt) scheme, there is potential impact on RAN4 L1 SL-RSRP depending on RAN1 procedure design.
Observation 4: S-SSB candidate location, repetition pattern and LBT failure may have impact on the following requirements
•	Measurement requirements for initiation/cease of SLSS transmission when SyncRef UE is the sync source
•	Requirements on selection/reselection of Synchronization reference source
NR-U methodology of adding number of unavailable SMTC periods with a cap can be considered as a starting point and details are subject to RAN1 S-SSB procedure design.
Observation 5: UE may need to measure L1 SL-RSRP on additional PSCCH locations when half slot transmission is introduced, and therefore potential RAN4 impact can be discussed.

	R4-2300906
	Xiaomi
	Proposal 1: It is proposed to further study the impacts due to SL-U for the requirements listed in Table 1.
Proposal 2: For Rel-18 co-channel coexistence for LTE sidelink and NR sidelink, RAN4 to study the RRM impacts based on RF discussion.

	R4-2300934
	MediaTek Inc.
	Proposal 1: Only consider the RRM impacts due to SL-U at this stage.
Proposal 2: Consider the impact of LBT failure on the following requirements:
-	UE transmit timing requirements when synchronization reference source is SyncRef UE
-	Initiation/Cease of SLSS transmissions with SyncRef UE as synchronization reference source
-	Selection / Reselection of V2X Synchronization Reference Source

	R4-2300948
	LG Electronics Inc.
	Proposal 1: Define RRM requirements for sidelink unlicensed spectrum in clause 12 with suffix in TS38.133. 
•	E.g., 12.3.A Initiation/Cease of SLSS Transmission
            12.4.A Selection/Reselection of V2X Synchronization Reference Source
Observation 1: For SL-U, the general RRM requirements for sidelink due to LBT operation are impacted.
Observation 2: For co-channel coexistence between LTE sidelink and NR sidelink, it is expected that there is no RRM issue, but further final check whether there is no impact on RRM requirements depending on RAN1 conclusion.
Proposal 2: Consider Table 1 as starting point of Rel-18 RRM requirements.

	R4-2301578
	Nokia, Nokia Shanghai Bell
	Observation 1: The RAN4 RRM requirements for NR-U could be used as reference for SL-U as much as possible.
Proposal 1: RAN4 to study if the measurement accuracy requirement defined for NR-U for the CCA band can be reused.
Observation 2: Measurements periods and timings requirements need to account for LBT failure in SL-U.
Observation 3: The uncertainty of LBT access will impact all the procedures or features of SL-U, in a similar way that the NR-U got impacted.
Observation 4: In Rel-18, an SL-U is always operating in FR1, so all requirements for SL-U should only be defined for FR1.
Observation 5: In unlicensed carriers, UEs cannot expect regular transmission of control and reference signals due to the uncertainty of the outcome of the LBT procedure. Therefore, the RRM measurement and reporting may be impacted by the reduced transmission opportunity of reference signals due to LBT failure.
Proposal 2: RAN4 should study at least the potential RRM requirement impacts mentioned in Table 1 for sidelink unlicensed, based on RAN1 progression.

	R4-2301418
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 awaits RAN1 outcome for solutions to support higher numerology and PSFCH for dynamic co-channel coexistence for LTE-NR co-channel coexistence.
Proposal 2: RAN4 awaits RAN1 outcome for solutions for synchronization between LTE and NR for co-channel coexistence.
Proposal 3: RAN4 awaits RAN1 conclusions on semi-static LTE and NR co-channel co-existence solutions.
Proposal 4: 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.

	R4-2301648
	OPPO
	Proposal-1: Postpone the discussion on RRM impacts due to NR sidelink CA until further checking in RAN-P #99 meeting. 
Proposal -2: For sidelink on unlicensed spectrum, RAN4 should identify the RRM requirements impacted by CCA failure firstly and further discuss how to update the requirements. 
Proposal-3: FFS the definition of “SLSS occasion not available”.
Proposal-4: FFS RRM impacts for UE switching between LTE sidelink and NR sidelink.

	R4-2302019
	Huawei, HiSilicon
	Proposal 1: It is suggested to postpone the discussion on NR sidelink CA operation in RRM session and the inputs in RAN#99 meeting are needed.
Proposal 2: For SyncRef UE as synchronization reference source in SL-U, RAN4 needs to study the conditions when SyncRef UE can be considered as available at the UE.
Proposal 3: For SL-U, the evaluation period Tevaluate,SLSS for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source needs to be extended due to non-available S-SSB occasions from the selected SyncRef UE.
Proposal 4: For SL-U, RAN4 needs to study how to specify SyncRef UE identification requirements and the following aspects can be considered:
-	Whether/how to extend the S-PSS/S-SSS detection time for SyncRef UE identification.
-	Whether/how to increase the search opportunities during S-PSS/S-SSS detection time.
-	How to extend S-SSB based measurement period due to non-available S-SSB occasions.
Proposal 5: For sidelink operation on FR2, RAN4 needs to study the following aspects for SL transmit timing requirements
-	Transmission timing error with GNSS as synchronization reference source
-	Transmission timing error with NR FR2 cell as synchronization reference source
-	Transmission timing error with FR2 SyncRef UE as synchronization reference source
-	Whether NR FR1 cell or E-UTRAN cell can be used as synchronization reference source
Proposal 6: For sidelink operation on FR2, RAN4 needs to define the initiation/cease of SLSS transmissions requirements with NR FR2 cell as synchronization reference source, where the evaluation period for initiation/cease of SLSS transmissions can be defined as twice the existing SSB L3 measurement period in FR2 without measurement gaps.
Proposal 7: It is suggested to postpone the discussion on RRM impacts for sidelink beam management in RRM session until there has further inputs from RAN1/RAN2.

	R4-2302398
	Ericsson
	Observation 1: Excessive number of CCA failures on a SL carrier subject to CCA may result in unreliable or incorrect selection/reselection of synchronization reference sources (SyncRefUE) on that SL carrier.
Observation 2: Rel-16 NR-U requirements and the UE measurement behaviour take into account the number of CCA failures on a carrier subject to CCA.
Proposal 1: The requirements for selection and reselection of synchronization reference sources (SyncRefUE) on a SL carrier subject to CCA shall take into account the impact of the CCA failures occurring on the SL carrier during the selection and reselection of the SyncRefUE.



Open issues summary
Sub-topic 2-1: Specification structure
Sub-topic description: Specification structure
Open issues and candidate options before meeting:
Issue 2-1: Specification structure
· Proposals (LGE)
· Define RRM requirements for sidelink unlicensed spectrum in clause 12 with suffix in TS38.133. 
· E.g., 12.3.A Initiation/Cease of SLSS Transmission
12.4.A Selection/Reselection of V2X Synchronization Reference Source
· Recommended WF
· TBA

Sub-topic 2-2: Scope of SL Evolution
Sub-topic description: RRM scope of NR SL Evolution WI 
Open issues and candidate options before meeting:
Issue 2-2: View on scope of the WI
· Proposals
· Proposal 1(MediaTek): Only consider the RRM impacts due to SL-U at this stage. 
· Proposal 2(OPPO, Huawei): Postpone the discussion on RRM impacts due to NR sidelink CA until further checking in RAN-P #99 meeting. 
· Recommended WF
· TBA

Sub-topic 2-3: Sidelink unlicensed band (SL-U)
Sub-topic description: General RRM impact for SL-U
Open issues and candidate options before meeting:
Issue 2-3: Requirements of UE transmit timing
· Proposals 
· Option 1: Need to study and update the requirements with below
· (Intel) Monitor RAN1 progress in new S-SSB under OCB/PSD requirements and assess the effects on UE transmit timing error requirement after RAN1 finalization 
· (MediaTek, Nokia) SyncRef UE may fail to transmit SLSS due to LBT failure
· Option 2(Xiamoi, LGE): No impact
· Recommended WF
· TBA

Issue 2-4: Requirements of Initiation/Cease of SLSS transmission
· Proposals 
· Option 1: Need to study and update the requirements with below
· (Intel, QC, Xiaomi, MediaTek, LGE, Nokia, OPPO, Huawei) The requirements with SyncRef UE as synchronization reference source considering the LBT failure (non-available S-SSB occasions ) of SyncRef UE 
·  (QC, LGE) Other impact depending on RAN1 progress such as S-SSB candidate location and repetition pattern
· Recommended WF
· TBA

Issue 2-5: Requirements of Selection/Reselection of V2X synchronization reference source
· Proposals 
· Option 1: Need to study and update the requirements with below 
· (Intel, QC, MediaTek, LGE, Xiaomi, Nokia, OPPO, Huawei, Ericsson) Impact on requirements of SyncRef UE detection and identification time and dropping rate due to LBT failure (non-available S-SSB occasions )
· (QC, LGE) Other impact depending on RAN1 progress such as S-SSB candidate location and repetition pattern
· (Huawei) RAN4 needs to study how to specify SyncRef UE identification requirements and the following aspects can be considered:
· Whether/how to extend the S-PSS/S-SSS detection time for SyncRef UE identification.
· Whether/how to increase the search opportunities during S-PSS/S-SSS detection time.
· How to extend S-SSB based measurement period due to non-available S-SSB occasions
· Recommended WF
· TBA

Issue 2-6: Requirements of L1 SL-RSRP measurement
· Proposals 
· Option 1: Need to study and update the requirements with below
· (Intel) Depending on the final RAN1 design on S-SSB under OCB/PSD requirements
· (QC, LGE) Depending on RAN1 progress such as multi-consecutive slots transmission, multi-starting symbols for PSCCH/PSSCH
· Option 2(Xiaomi, MediaTek): No impact
· Recommended WF
· TBA

Issue 2-7: Requirements of Congestion control measurements
· Proposals 
· Option 1: Need to study and update the requirements with below
· (Intel) RAN4 needs to monitor RAN1 progress in physical channels for unlicensed band operation and check the necessity of requirement changes in RSSI measurement and channel busy ratio (CBR) measurement at least for side condition perspective in performance requirement.
· (LGE) Depending on RAN1 progress such as multi-consecutive slots transmission, multi-starting symbols for PSCCH/PSSCH
· (Nokia) Congestion control measurements requirements needs to be studied further as the SL-RSSI measurement performed for congestion control required to meet the SL-RSSI measurement accuracy requirements defined in Clause 10.
· Option 2(Xiaomi, MediaTek): No impact
· Recommended WF
· TBA

Issue 2-8: Requirements of Interruption
· Proposals 
· Option 1: Need to study and update
· (Intel) RAN4 needs to investigate the effects of LBT procedure to the existing interruption on SL especially for synchronization source change and transitions between active and non-active during DRX.
· (LGE) Additional interruption for LBT operation
· (Nokia) for SL-U, NR-U interruption requirements can be reused as a baseline, accounting all the scenarios and interruption types applicable for SL-U are properly covered.
· Option 2(MediaTek): No impact
· Recommended WF
· TBA

Issue 2-9: Requirements of Reliability of GNSS signal
· Proposals 
· Option 1(MediaTek, LGE): No impact 
· Recommended WF
· TBA

Issue 2-10: Requirements of Scheduling availability
· Proposals 
· Option 1(MediaTek, LGE): No impact 
· Recommended WF
· TBA

Issue 2-11: Other issues due to LBT
· Proposals
· Proposal 1(Huawei): For SyncRef UE as synchronization reference source in SL-U, RAN4 needs to study the conditions when SyncRef UE can be considered as available at the UE
· Proposal 2(OPPO): FFS the definition of “SLSS occasion not available”.
· Recommended WF
· TBA

Issue 2-12: Measurement accuracy for SL-U
· Proposals (Nokia)
· RAN4 to study if the measurement accuracy requirement defined for NR-U for the CCA band can be reused. 
· Recommended WF
· TBA

Sub-topic 2-4: Co-channel coexistence between LTE SL and NR SL
Sub-topic description: General RRM impact for co-channel coexistence between LTE SL and NR SL
Open issues and candidate options before meeting:
Issue 2-13: Requirement impact for co-channel coexistence between LTE SL and NR SL
· Proposals
· Option 1(Intel): The resource pool for LTE/NR sidelink transmission and LTE SLSS/NR S-SSB do not overlap in time-domain. Thus, measurement requirements for sidelink operation would not be changed due to LTE/NR coexistence. 
· Option 2(QC, LGE, Nokia, OPPO): Further study impact on RRM requirements based on RAN1 progress and outcomes 
· Option 2a (OPPO): Further study impacts on RRM requirements for UE switching between LTE sidelink and NR sidelink.
· [bookmark: _GoBack]Option 2b (Nokia): 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.
· Option 3(Xiaomi): RAN4 to study the RRM impacts based on RF discussion.
· Recommended WF
· TBA

Sub-topic 2-5: NR sidelink operation in FR2
Sub-topic description: NR sidelink operation in FR2
Open issues and candidate options before meeting:
Issue 2-14: Sidelink operation in FR2
· Proposals (Huawei)
· RAN4 needs to study the following aspects for SL transmit timing requirements
· Transmission timing error with GNSS as synchronization reference source
· Transmission timing error with NR FR2 cell as synchronization reference source
· Transmission timing error with FR2 SyncRef UE as synchronization reference source
· Whether NR FR1 cell or E-UTRAN cell can be used as synchronization reference source
· RAN4 needs to define the initiation/cease of SLSS transmissions requirements with NR FR2 cell as synchronization reference source, where the evaluation period for initiation/cease of SLSS transmissions can be defined as twice the existing SSB L3 measurement period in FR2 without measurement gaps.
· It is suggested to postpone the discussion on RRM impacts for sidelink beam management in RRM session until there has further inputs from RAN1/RAN2.
· Recommended WF
· Based on WID, there is no RAN4 objective for FR2 sidelink operation.
