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Introduction
This topic summary is for Rel-18 NR Sidelink Evolution in Agenda 5.31.1 and 5.31.3.2. This meeting is to discuss sidelink unlicensed band operation in NR SL evolution, so following two topics would be treated.
· Topic#1: Revised work plan for RRM on NR SL Evolution 
· Topic#2: Sidelink unlicensed band operation

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	LGE
	Jin-Yup Hwang
	jinyup.hwang@lge.com

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com

	Nokia
	Lars Dalsgaard
	Lars.dalsgaard@nokia.com

	Intel
	Ian Hwang
	Ian.hwang@intel.com




Topic #1: Revised Work Plan
Based on the revised WID, revised work plan including SL CA operation is discussed.  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304700
	LG Electronics Inc., OPPO
	Proposal 1: Approve the revised work plan on Rel-18 NR sidelink evolution including CA operation for the RRM part



Open issues summary
Sub-topic 1-1
This sub-topic is for revised work plan for NR SL Evolution
Open issues and candidate options before meeting:
[bookmark: OLE_LINK1]Issue 1-1: Revised work plan for RRM
· 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
· Sidelink CA operation 
· Discussion and identification of impact on the RRM requirements

	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
· Sidelink CA operation 
· Discussion on identified issues
· Agreement on technical aspects of identified issues if needed

	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 
· Sidelink CA operation 
· Discussion on identified issues
· Agreement on technical aspects of identified issues 

	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
· Sidelink CA operation 
· Discussion on remaining issues
· Agreement on technical aspects of remaining issues
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
· Sidelink CA operation 
· Discussion and conclusion on remaining issues
· Agreement on final CRs
· 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
· Need further discussion

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Revised work plan for RRM 
	Company
	Comments

	XXXLGE
	Sidelink CA part is only added in revised work plan based on revised WID, so we think that it could be approved. 

	Xiaomi
	Fine with the revised work plan

	MTK
	We cannot agree with the revised work plan with the current version.
According to the following guidance from RANP#99, RAN1 will treat SL CA in May only if SL Co-Ex is completed and RAN will check the status in RANP#100 with possible down scoping. We don’t think RAN4 should start the discussion on SL CA before RAN1.
[image: ]


 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Sub-topic 1-1
	Status summary 

	Issue 1-1: Revised work plan for RRMSub-topic #1
	Tentative agreements: Need further discussion in the 2nd round.
Candidate options:
Recommendations for 2nd round: Continue discussion on NR SL CA time line in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1: Revised work plan for RRM 
· Proposals (LGE, OPPO): Approve revised work plan for RRM
· Recommended WF
· Need further discussion

------- <Offline GTW discussion> --------------------------------------------------
MediaTek: RAN1 starts SL CA after Co-Ex issue. It could be impact on sync procedure. Wait RAN1 progress
LGE: RAN2/4 starts SL CA in Q2, and it agreed in RAN P. 
Qualcomm: it is simple way to go “wait RAN1 conclusion” with approving work plan.
OPPO: fine with work plan.

<Tentative agreement>
Approve revised work plan and further discuss SL CA in SL_enh_part 2.
-------------------------------------------------------------------------------------------------------
Topic #2: Sidelink unlicensed band operation (SL-U)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304251
	Intel Corporation
	Observation 1: SL LBT failure indication granularity is pending RAN2 decision. RAN1 considers that all of BWP level, RB set level or SL resource pool level are feasible for LBT failure indication. 
Proposal 1: RAN4 to consider LBT failure level when assessing the impact of RRM requirments.
	RAN1 #112
Conclusion
When a SL LBT failure is notified by PHY, RAN1 considers that indicating the granularity of SL LBT failure indication at BWP level, RB set level, or SL resource pool level, are all feasible. RAN1 leaves it to RAN2 to determine the granularity of SL LBT failure indication.


Observation 2: 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 2: 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 3: 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 3: 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 4: 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 5: 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 4: Depending on the final RAN1 design on S-SSB under OCB/PSD requirements, there may be change in L1 SL-RSRP requirements.
Proposal 6: 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 7: 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 8: 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 5: 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.

	R4-2304356
	Qualcomm, Inc.
	Proposal 1: The following legacy requirements are applicable to SL-U
· Interruptions: LBT procedure has no impact on the interruption lengths and applicability conditions
· Scheduling availability: scheduling availability is defined based on Tx switching time, and the same Tx switching time options apply to operating on unlicensed band. 
· UE transmit timing: the transmit timing requirement is derived based on SLSS sampling rate and SCS, and the same requirements are applicable to unlicensed band operation given SCSs of the synchronization source and the DUT SL UE.
Proposal 2: Consider the following requirement for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source
Extending the measurement period to 4+x S-SSB periods, x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. 
Observation 1: The definition of S-SSB periods with SLSS unavailable also needs to be clarified, but the exact definition depends on how RAN1 designs the additional slots for SLSS transmission.
Proposal 3: Modify the legacy requirement for UE searching for new detectable SyncRef UE when the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly to account for number of S-SSB periods with SLSS unavailable and ensure that UE can measure in at least 3 S-SSB periods with SLSS available within the required measurement period. 
Observation 2: We don’t expect the synchronization cluster merging as a common procedure in the target application scenarios for SL-U with good system performance improvement.
Proposal 4: For other cases (not synchronize directly or indirectly to GNSS), maintain the data transmission dropping requirement and extend the search period requirement as:
The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as (8+0.16z) seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop at most an aggregated window of 480ms (6 % of 8s in legacy requirement) of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE. 
The value of z is determined by the number of S-SSB periods with SLSS unavailable.
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: 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.

	R4-2304702
	LG Electronics Inc.
	Proposal 1: Consider the requirement of timing error limit for SyncRef UE as a synchronization reference source in Table 1, and the requirements should apply when the S-SSB transmission from SyncRef UE is available within X msec.
Proposal 2: FFS whether NR-U as a synchronization reference source is considered to define the requirement for initiation/cease of SLSS transmission in NR SL-U operation.
Proposal 3: Define the evaluation period to measure PSBCH-RSRP for initiation/cease of SLSS transmission adding the number of S-SSB occasions not available in the existing requirement, and FFS on the number of S-SSB occasions not available.
Proposal 4: Define that the meaning of the S-SSB occasion not available is the case where all S-SSB occasions are not available within a S-SSB period.
Proposal 5: Define the time duration for the first SLSS transmission after the evaluation period for initiation of SLSS transmission
Proposal 6: RAN4 to discuss the following options to define selection/reselection of synchronization reference source considering increased S-SSB transmission occasions
· Option 1: Increase Tdetect,SyncRefUE_V2X and/or allowed dropping rate if the number of S-SSB occasions within a S-SSB period is less than a certain value. Otherwise, keep existing requirements
· Option 2: Add the number of S-SSB occasions not available (LTx) in existing requirements
Proposal 7: RAN4 to discuss L1 SL-RSRP and/or SL-RSSI measurement and accuracy depending on RAN1 conclusion of the procedure using multi-consecutive slots transmission. 
Proposal 8: RAN4 to investigate whether the requirements or behavior for L1 SL-RSRP and SL-RSSI measurement are affected due to two candidate starting symbols for PSCCH/PSSCH transmission.
Proposal 9: Study and introduce the interruption requirements due to LBT operation during SL-DRX off duration

	R4-2304782
	Xiaomi
	Proposal 1: RAN4 to check the potential RRM impact on Te requirements after RAN1 determining the S-SSB transmission design.
Proposal 2: Requirements for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source need to be extended considering the LBT failures.
Proposal 3: The requirements of SyncRef UE detection time for Selection/Reselection of V2X synchronization reference source need to be extended considering the LBT failures.
Proposal 4: The TX dropping rate requirement should be modified considering the extension of both SyncRef UE identification time and SyncRef UE detection time.
Proposal 5: RAN4 to reuse the legacy Rx dropping rate requirements for SL-U.
Proposal 6: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
Proposal 7: RAN4 to study the impact on SL RSSI measurement for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.

	R4-2304929
	MediaTek Inc.
	Proposal 1: Consider the impact of LBT failure on the following core part 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

	R4-2305246
	OPPO
	Observation-1: UE could continue L1-RSRP measurement regardless of LBT failures of other Tx UEs.
Observation-2: The logic of congestion control can be reused that UE estimates the channel busy ratio for one or more transmission pools based on SL-RSSI measurements.
Observation-3: For the condition of “SLSS occasion is not available”, the definition of “Nssb candidate SSB positions for the same SSB index within certain transmission window are not available at the UE due to DL CCA failures” can be considered as the baseline for SL-U.
Proposal-1: UE transmit timing error requirements for NR SL could be reused for SL-U.
Proposal-2: Discuss how to update the following core requirements due to LBT failure:
· Tevaluate,SLSS for initiation/cease of SLSS transmission with SyncRef UE as synchronization reference
· Tdetect,SyncRefUE and Tmeasure,PSBCH-RSRP for selection/reselection of V2X synchronization reference source
Proposal-3: L1-RSRP measurement period for NR SL could be reused for SL-U.
Proposal-4: Update the test case for congestion control considering LBT failure in SL-U.
Proposal-5: The condition of “SLSS occasion is not available” can be defined when N S-SSB positions are not available, and FFS N for different procedures, including initiation/cease of SLSS transmission, detection and measurement period for Selection/Reselection of V2X synchronization reference source.
Proposal-6: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.

	R4-2305324
	Huawei, HiSilicon
	Proposal 1: For UE SL transmit timing requirements with SyncRef UE as synchronization reference source under SL-U operation, RAN4 need to study the non-available conditions for the SyncRef UE used for deriving sidelink transmit timing, and the current non-available conditions defined for the reference cell used for deriving uplink transmit timing in NR-U operation can be used as baseline.
Proposal2: For initiation/cease of SLSS transmission requirements with SyncRef UE as synchronization reference source under SL-U operation, the evaluation period of PSBCH-RSRP measured on S-SSBs needs to be extended due to non-available S-SSB(s), where the evaluation period under SL-U operation can be defined as:
	SL-DRX cycleNote 1 [ms]
	Tevaluate,SLSS,SL-U [ms]

	No SL-DRX
	(4 + LSLSS) x S-SSB periods

	SL-DRX cycle ≤ 160ms
	(4 + LSLSS) x S-SSB periods 

	SL-DRX cycle > 160ms
	(4 + LSLSS) x SL-DRX cycle

	Note 1:	If multiple SL-DRX cycles are configured for SL UE, the SL-DRX cycle in the requirement is the shortest one. When the shortest SL-DRX cycle UE used changes, the requirements do not apply to the time of transition.
Note 2:	LSLSS is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation,


Where, RAN4 need to study the maximum value of LSLSS.
Observation 1: For SL-U operation, if the 160ms blind search window is still assumed to be used for SyncRef UE detection, then it could occur that S-SSB occasion can be not available for all search windows, which leads to SyncRef UE detection failure.
Proposal 3: In R18, the 160ms blind search window used for SyncRef UE detection in R16/R17 may not be suitable for SyncRef UE detection under SL-U operation, and RAN4 need to study how to perform SyncRef UE detection under SL-U operation.
Proposal 4: The existing single-shot based L1 SL-RSRP measurement requirements can be applied for mode 2 resource (re-)selection procedure under SL-U operation.
Proposal 5: There is no impacts on congestion control requirements due to SL-U operation, and the existing single-shot SL-RSSI measurement requirements can be applied.


	R4-2305546
	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.
Proposal 2: RAN4 should wait for RAN1 agreements on the PHY design framework of S-SSB and whether to support additional S-SSB in the resource pool or not, before defining the condition for SLSS occasion unavailability or availability.
Proposal 3: RAN4 should discuss if the measurement requirement Tevaluate,SLSS should be modified to cope with possible LBT failures at SyncRef UE, at least when additional S-SSBs are not configured.
Observation 5: RAN1 needs to study the UE behavior when UE is expected to receieve SLSS from a SyncRef UE and consistently missing SLSS. 
Observation 6: SLSS transmission within the measurement period cannot be guaranteed due to LBT failure at the SyncRef UE.
Observation 7: The UE performing PSBCH-RSRP measurements on unlicensed spectrum might require changing its measurement period Tmeasure,PSBCH-RSRP due to possible LBT failure at the SyncRef UE.
Proposal 4: RAN4 should study and redefine the PSBCH-RSRP measurement period to accommodate LBT failure in either case when SL-DRX configured or not configured.
Proposal 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.

	R4-2305731
	Ericsson
	1. When using SyncRefUE as the synchronization reference source, the SL UE shall meet the (Te) timing requirements provided that SyncRefUE is available, where the availability is defined as follows:
· When not configured with DRX, the term the SyncRefUE is not available at the UE refers to when the number of occasions containing sidelink synchronization reference signal of the SyncRefUE is not available at the UE during at least one time period (e.g. discovery burst transmission window) due to CCA failures. 
· When configured with DRX, the term the SyncRefUE not available at the UE refers to when the number of DRX cycles in which at least one occasion containing the sidelink synchronization reference signal of the SyncRef UE (e.g. UE3) is not available at the UE during one time period (e.g. discovery burst transmission window) due to the CCA failures. When configured with DRX, the UE is not required to determine the availability of the SyncRefUE more frequent than once per DRX cycle.
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.
The legacy requirements on (re)selection of synchronization reference source in section 12.4 in TS 38.133 are updated to:
· Account for the maximum allowed LBT failures during the measurement period (Tdetect,SyncRef UE_V2X, Tmeasure,PSBCH-RSRP), 
When the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly and the carrier on which the SyncRef UE transmits signals  is subject to CCA: 
· the UE shall be able to identify newly detectable intra-frequency SyncRefUE within Tdetect,SyncRef UE_V2X seconds, where  Tdetect,SyncRef UE_V2X is defined as (10 + L1)*0.16 at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE, where where L1 < L1,max.
When the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly and the carrier on which the SyncRef UE transmits signals  is subject to CCA, and the UE is in non-SL-DRX, 
· the UE shall be able to identify newly detectable intra-frequency SyncRefUE within Tdetect,SyncRef UE_V2X seconds, where  Tdetect,SyncRef UE_V2X is defined as (50 + L2)*0.16 at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 6% of its SL data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE, where where L2 < L2,max.
Tmeasure,PSBCH-RSRP during which the UE shall be capable of performing PSBSCH-RSRP measurements of 3 identified intra-frequency SyncRef UEs is defined as shown in Table 1:
Table 1: PSBCH-RSRP measurement period for intra-frequency SyncRef UE
	SL-DRX cycleNote 1 [ms]
	Tmeasure,PSBCH-RSRP [ms]

	No SL-DRX
	(X81 + L3)*X82

	SL-DRX cycle ≤ 160ms
	(X81+ L3)*X82

	SL-DRX cycle > 160ms
	(X81+ L3)*SL-DRX cycle

	Note 1:	If multiple SL-DRX cycles are configured, the SL-DRX cycle is the shortest one.
Note 2:     In one example, X81=2 and X82 = 160 ms. 
Note 3:     In one example, LSL4 is the number of channel occasions (e.g. number of PSBCH) of the SyncRef UE is not available at the UE during the Tmeasure,PSBCH-RSRP due to the CCA failure at the SyncRef UE.
Note 4:     In one example, LSL5 is the number of SL-DRX cycles during which at least one channel occasion (e.g. PSBCH) of the SyncRef UE is not available at the UE during the Tmeasure,PSBCH-RSRP due to the CCA failure at the SyncRef UE.
Note 5:     L3 < L3,max.


UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures, i.e. when L1 < L1,max,  L2 > L2,max,  or L3 > L3,max.
The legacy requirements on initiation/cease of SLSS transmissions defined in section 12.3 in TS 38.133 are updated to:
· Account for the the maximum allowed LBT failures during the evaluation period (Tevaluate,SLSS).
Tevaluate, SLSS during which the UE shall evaluate whether to initiate/cease SLSS transmissions is defined as shown in Table 2 when SyncRef UE transmitted signals is subject to CCA:
Table 2: Tevaluate,SLSS,CCA when SyncRef UE is used as synchronization reference source
	SL-DRX cycleNote 1 [ms]
	Tevaluate,SLSS,CCA [ms]

	No SL-DRX
	(4 + L4) x S-SSB periods

	SL-DRX cycle ≤ 160ms
	(4 + L4) x S-SSB periods 

	SL-DRX cycle > 160ms
	(4 + L4) x SL-DRX cycle

	Note 1:	If multiple SL-DRX cycles are configured for SL UE, the SL-DRX cycle in the requirement is the shortest one. When the shortest SL-DRX cycle UE used changes, the requirements do not apply to the time of transition.
Note 2:     L4 is the number of occasions containing sidelink synchronization reference signal (e.g. S-SSB) of the SyncRef UE (e.g. UE3) is not available at the UE (e.g UE1) during Tevaluate,SLSS_CCA due to the CCA failures; where L4 ≤ L4, max. When DRX is configured, L4 is the number of DRX cycles in which at least one occasion containing the sidelink synchronization reference signal (e.g. S-SSB) of the SyncRef UE (e.g. UE3) is not available at the UE during Tevaluate,SLSS_CCA due to the CCA failures. When configured with DRX, the UE is not required to determine the availability of the sidelink synchronization reference signal more frequent than once per DRX cycle.


The UE shall stop transmitting SLSS when L4 > L4, max. 
The L1 SL-RSRP measurement period to be extended to account for the LBT failures detected during the measurement period. 
No impact on following type of requirements due to sidelink operation on a unlicensed carrier:
· Congestion control measurements,
· Interruption
· Scheduling availability 



Open issues summary
Sub-topic 2-1: Transmit timing
This sub-topic is for transmit timing error requirements.
Open issues and candidate options before meeting:
Issue 2-1-1: Transmit timing error requirements
· Proposals
· Option 1: FFS on transmit timing error requirements
· Option 1-1(Intel, Xiaomi): Further check and discussion on impact of UE transmit timing error requirement after RAN1 finalization on S-SSB transmission design.
· Option 1-2(MediaTek, Nokia): Consider the impact of LBT failure on the UE transmit timing requirements when synchronization reference source is SyncRef UE
· Option 2(LGE): Consider the requirement of timing error limit for SyncRef UE as a synchronization reference source in Table 1, and the requirements should apply when the S-SSB transmission from SyncRef UE is available within X msec.
	Frequency Range of sidelink
	SCS of sidelink signals (kHz)
	Te

	FR1
	15
	5*64*Tc

	
	30
	5*64*Tc

	
	60
	4*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211.



· Option 4(Qualcomm, OPPO): The legacy requirements are applicable to SL-U 
· (Qualcomm) The transmit timing requirement is derived based on SLSS sampling rate and SCS, and the same requirements are applicable to unlicensed band operation given SCSs of the synchronization source and the DUT SL UE.
· Recommended WF
· Need further discussion

Issue 2-1-2: (non-)Available condition for SyncRef UE
· Proposals
· Option 1(Huawei): RAN4 need to study the non-available conditions for the SyncRef UE used for deriving sidelink transmit timing, and the current non-available conditions defined for the reference cell used for deriving uplink transmit timing in NR-U operation can be used as baseline. 
· Option 2(Ericsson): the SL UE shall meet the (Te) timing requirements provided that SyncRefUE is available, where the availability is defined as follows:
· When not configured with DRX, the term the SyncRefUE is not available at the UE refers to when the number of occasions containing sidelink synchronization reference signal of the SyncRefUE is not available at the UE during at least one time period (e.g. discovery burst transmission window) due to CCA failures. 
· When configured with DRX, the term the SyncRefUE not available at the UE refers to when the number of DRX cycles in which at least one occasion containing the sidelink synchronization reference signal of the SyncRef UE is not available at the UE during one time period (e.g. discovery burst transmission window) due to the CCA failures. When configured with DRX, the UE is not required to determine the availability of the SyncRefUE more frequent than once per DRX cycle.
· Option 3(LGE): Define that the meaning of the S-SSB occasion not available is the case where all S-SSB occasions are not available within a S-SSB period
· Option 4(OPPO): The condition of “SLSS occasion is not available” can be defined when N S-SSB positions are not available, and FFS N for different procedures, including initiation/cease of SLSS transmission, detection and measurement period for Selection/Reselection of V2X synchronization reference source.
· Option 5(Nokia): RAN4 should wait for RAN1 agreements on the PHY design framework of S-SSB and whether to support additional S-SSB in the resource pool or not, before defining the condition for SLSS occasion unavailability or availability.
· Recommended WF
· Need further discussion

Sub-topic 2-2:	Initiation / Cease of SLSS Transmission
This sub-topic is for initiation / cease of SLSS transmission requirements.
Open issues and candidate options before meeting:
Issue 2-2-1: Requirements for SyncRef UE as synchronization reference source
· Proposals(Intel, Xiaomi, MediaTek, OPPO, Nokia, Qualcomm, LGE, Huawei, Ericsson): RAN4 needs to discuss how to update and relax the requirements with SyncRef UE as synchronization reference source considering the LBT failure of SyncRef UE
· Option 1(Qualcomm, LGE, Huawei, Ericsson): for initiation/cease of SLSS transmissions with SyncRef UE as synchronization reference source
· Extending the measurement period to 4+x S-SSB periods, x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. FFS for x_max
· Option 2: Further discussion on other options 
· Recommended WF
· Need further discussion 

[bookmark: OLE_LINK4]Issue 2-2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
· Proposals
· Option 1(Ericsson): UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS, i.e. when L3 > L3,max.
· Option 2(OPPO): When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Recommended WF
· Need further discussion

[bookmark: OLE_LINK5]Issue 2-2-3: NR-U gNB as a synchronization reference source
· Proposals 
· Option 1(LGE): FFS whether NR-U as a synchronization reference source is considered to define the requirement for initiation/cease of SLSS transmission in NR SL-U operation.
· Recommended WF
· Need further discussion

Issue 2-2-4: First SLSS transmission
· Proposals 
· Option 1(LGE): Define the time duration for the first SLSS transmission after the evaluation period for initiation of SLSS transmission.
· Recommended WF
· Need further discussion


Sub-topic 2-3:	Selection / Reselection of V2X Synchronization Reference Source
This sub-topic is for selection / reselection of V2X synchronization reference source
Open issues and candidate options before meeting:
Issue 2-3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
· Proposals (Intel, Xiaomi, MediaTek, OPPO, Qualcomm, LGE, Huawei, Ericsson): need to discuss how to update the requirements on Tdetect, SyncRef UE_V2X and allowed drop rate of V2X data and SLSS transmission
· Option 1(Xiaomi): RAN4 to reuse the legacy Rx dropping rate requirements for SL-U 
· Option 2: 
· When the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly
· Option 2-1(Qualcomm, LGE): Modify the legacy requirement for UE searching for new detectable SyncRef UE to account for number of S-SSB periods with SLSS unavailable and ensure that UE can measure in at least 3 S-SSB periods with SLSS available within the required measurement period.
· Option 2-2(Ericsson): the UE shall be able to identify newly detectable intra-frequency SyncRefUE within Tdetect,SyncRef UE_V2X seconds, where  Tdetect,SyncRef UE_V2X is defined as (10 + L1)*0.16 at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE, where L1 < L1,max.
· Other case:
· Option 2-3(Qualcomm, Ericsson): The UE shall be able to identify newly detectable intra-frequency SyncRef UE within Tdetect,SyncRef UE_V2X seconds if the SyncRef UE meets the selection / reselection criterion defined in TS 38.331[2]. Tdetect,SyncRef UE_V2X is defined as (8+0.16z) seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop at most an aggregated window of 480ms (6 % of 8s in legacy requirement) of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE. The value of z is determined by the number of S-SSB periods with SLSS unavailable. (z < zmax) 
· Option 3(LGE): Increase Tdetect,SyncRefUE_V2X and/or allowed dropping rate if the number of S-SSB occasions within a S-SSB period is less than a certain value. Otherwise, keep existing requirements
· Option 4(Huawei): In R18, the 160ms blind search window used for SyncRef UE detection in R16/R17 may not be suitable for SyncRef UE detection under SL-U operation, and RAN4 need to study how to perform SyncRef UE detection under SL-U operation.
· Option 5: Further discussion on other options 
· Recommended WF
· Need further discussion

Issue 2-3-2: Requirement for Tmeasure, PSBCH-RSRP 
· Proposals
· Option 1(Intel, Nokia): RAN4 needs to investigate and redefine the measurement period Tmeasure, PSBCH-RSRP requirements on PSBCH-RSRP measurements for the identified SyncRef UE considering the LBT failure in either case when SL-DRX configured or not configured
· Option 2(Ericsson): Tmeasure,PSBCH-RSRP during which the UE shall be capable of performing PSBSCH-RSRP measurements of 3 identified intra-frequency SyncRef UEs is defined as shown in Table
	SL-DRX cycleNote 1 [ms]
	Tmeasure,PSBCH-RSRP [ms]

	No SL-DRX
	(X81 + L3)*X82

	SL-DRX cycle ≤ 160ms
	(X81+ L3)*X82

	SL-DRX cycle > 160ms
	(X81+ L3)*SL-DRX cycle

	Note 1:	If multiple SL-DRX cycles are configured, the SL-DRX cycle is the shortest one.
Note 2:     In one example, X81=2 and X82 = 160 ms. 
Note 3:     In one example, LSL4 is the number of channel occasions (e.g. number of PSBCH) of the SyncRef UE is not available at the UE during the Tmeasure,PSBCH-RSRP due to the CCA failure at the SyncRef UE.
Note 4:     In one example, LSL5 is the number of SL-DRX cycles during which at least one channel occasion (e.g. PSBCH) of the SyncRef UE is not available at the UE during the Tmeasure,PSBCH-RSRP due to the CCA failure at the SyncRef UE.
Note 5:     L3 < L3,max.



· Recommended WF
· Need further discussion

Issue 2-3-3: Requirement when exceeding the maximum allowed LBT failures 
· Proposals
· Option 1(Ericsson): UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures, i.e. when L3 > L3,max.
· Option 2(OPPO): When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Recommended WF
· Need further discussion


Sub-topic 2-4:	L1 SL-RSRP measurement
This sub-topic is for L1 SL-RSRP measurement. 
Open issues and candidate options before meeting:
Issue 2-4-1: SL-RSRP measurement requirement
· Proposals
· Option 1: Further discussion depending on RAN1 progress and conclusion
· Option 1-1(Intel): 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.
· Option 1-2(LGE): RAN4 to discuss L1 SL-RSRP measurement and accuracy depending on RAN1 conclusion of the procedure using multi-consecutive slots transmission.
· Option 1-3(LGE): RAN4 to investigate whether the requirements or behavior for L1 SL-RSRP measurement are affected due to two candidate starting symbols for PSCCH/PSSCH transmission.
· Option 2(Ericsson): The L1 SL-RSRP measurement period to be extended to account for the LBT failures detected during the measurement period. 
· Option 3(Xiaomi, OPPO, Huawei): The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U
· Recommended WF
· Need further discussion

Sub-topic 2-5:	Congestion Control measurement
This sub-topic is for congestion control measurement.
Open issues and candidate options before meeting:
Issue 2-5-1: RSSI measurement
· Proposals
· Option 1: Further discussion depending on RAN1 progress and conclusion
· Option 1-1(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.
· Option 1-2(LGE): RAN4 to discuss SL-RSSI measurement and accuracy depending on RAN1 conclusion of the procedure using multi-consecutive slots transmission.
· Option 1-3(LGE, Xiaomi): RAN4 to investigate whether the requirements or behavior for SL-RSSI measurement are affected due to two candidate starting symbols for PSCCH/PSSCH transmission.
· Option 2(OPPO): Update the test case for congestion control considering LBT failure in SL-U
· Option 3(Huawei, Ericsson): There is no impacts on congestion control requirements due to SL-U operation, and the existing single-shot SL-RSSI measurement requirements can be applied.
· Recommended WF
· Need further discussion

Sub-topic 2-6:	Interruption
This sub-topic is for interruption requirements.
Open issues and candidate options before meeting:
Issue 2-6-1: Interruption 
· Proposals
· Option 1(Intel, LGE): RAN4 to investigate the following interruption requirements
· Proposal 1-1(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.
· Proposal 1-2(LGE): Study and introduce the interruption requirements due to LBT operation during SL-DRX off duration
· Option 2(Nokia): 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 3(Qualcomm, Ericsson): The legacy requirements are applicable to SL-U : LBT procedure has no impact on the interruption lengths and applicability conditions
· Recommended WF
· Need further discussion 

Sub-topic 2-7:	Scheduling availability 
This sub-topic is for scheduling restriction.
Open issues and candidate options before meeting:
Issue 2-7-1: Scheduling availability
· Proposals
· Option 1(Qualcomm, Ericsson): The legacy requirements are applicable to SL-U : scheduling availability is defined based on Tx switching time, and the same Tx switching time options apply to operating on unlicensed band.
· Recommended WF
· Moderator’s recommendation: Agree with option 1: No impact on scheduling availability due to SL-U operation

Sub-topic 2-8:	Others
Issue 2-8-1: LBT failure level
· Proposals
· Option 1(Intel): RAN4 to consider LBT failure level when assessing the impact of RRM requirements
· Recommended WF
· Need further discussion

Issue 2-8-2: Measurement accuracy requirements
· Proposals
· Option 1(Nokia): RAN4 to study if the measurement accuracy requirement defined for NR-U for the CCA band can be reused 
· Recommended WF
· Moderator’s recommendation: If this issue is not about a core requirement, it can be discussed in performance phase. 

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1: Transmit timing
Issue 2-1-1: Transmit timing error requirements
	Company
	Comments

	XXXQC
	Support option 4. The proposed requirement in option 2 is not feasible, since RAN1 doesn’t mandate UE to measure the repetitions, and the interlaced waveform break the sequence into multiple disconnected segment on frequency domain which can’t improve performance linearly with increased BW.
Option 1-2 is reasonable, and it is obvious that the transmit timing requirement applies only when UE has measured the S-SSB. The text from clause 7.1 can use as a starting point:

The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.

And the definition of availability can follow 2-1-2 conclusion.

	LGE
	Based on RAN1 conclusion, S-SSB is transmitted within 1 RB set, but detailed design is still under discussion. We are fine to wait for RAN1 final decision for S-SSB design whether there is an impact on transmit timing requirement.
For LBT impact, we are fine to consider the text from clause 7.1 as a starting point. 

	Ericsson
	Our view is that the legacy SL timing (Te) requirements can be reused for SL-U provided that the SyncRefUE is available. RAN4 needs to further discuss the definition of availability of SyncRefUE. 

	Xiaomi
	Support option 1-1 to wait for RAN1 conclusion.
Also, agree with option 1-2. Fine with QC and LGE’s suggestion to use text from clause 7.1 as a starting point

	OPPO
	Support option 4. The conditions in option 2, i.e. when the S-SSB transmission from SyncRef UE is available within X msec, is reasonable. But introducing a more stringent timing error requirement is not acceptable, at least when the S-SSB design in RAN1 is not determined. 

	Huawei
	We are fine to further check whether the legacy SL Te requirements can be reused based on S-SSB transmission within 1 RB set.

	MTK
	Support option 1-2 and ok with using text from clause 7.1 as a starting point.
Also support option 4. As QC pointed out, RAN1 doesn’t mandate UE to measure the repetitions. Legacy requirements apply too.

	Nokia
	In our view, the Te requirement depends on the S-SSB bandwidth. In the legacy SL, Te requirement is defined considering S-SSB bandwidth of 11RBs, however there is ongoing discussion in RAN1 to consider more number of PRBs as well which may impact the Te requirement.
We suggest to wait for RAN1 agreement on S-SSB phy design before defining Te requirement in RAN4.

	Intel
	We support Option 1-1 to wait for final RAN1 design.
We are also OK with QC/LGE’s base line proposal. 
RAN4 need to check RAN1’s final design and its impact on base line considering Nokia’s  observation. 


 
Issue 2-1-2: (non-)Available condition for SyncRef UE
	Company
	Comments

	XXXQC
	The available condition definition is based on the occasions of S-SSB transmissions, and RAN1 is discussing whether the additional occasions of S-SSB transmissions in SL-U can overlap with data. SL UE may have to drop data transmission if data and additional S-SSB occasions are overlapping, and RAN4 needs to discuss the trade-off of dropping data and monitor the additional S-SSB occasions for different types of measurements. Therefore, we can discuss the available condition after RAN1 concludes the S-SSB additional occasion design. 

	LGE
	In RAN1, addition occasion to transmit S-SSB is considered, and it is still under discussion in RAN1. But we think if UE detect one of the S-SSB in multiple S-SSB occasions, it could be considered as available condition. And we are fine to wait RAN1’s final conclusion for this definition.

	Ericsson
	We support option 2. Some of the options (e.g. option 1, 2, 3, 4) are not contradicting on the high-level as they all propose to define availability conditions for SyncRefUE. One difference between option 2 and other options is that availability condition depends on the DRX in option 2 which makes sense. To move forward, as a first time we could agree that RAN4 shall define availability of SyncRefUE to meet the timing requirements. The exact wording can be discussed in the 2nd round. 

	Xiaomi
	We share the view with LGE. 
We are not sure whether additional available condition is needed if we agree to use text from clause 7.1 as a starting point.

	OPPO
	Agree with the Ericsson to consider DRX in option 2. 
For option 3, we don’t think one of S-SSB is sufficient for synchronization, soft combining among multiple S-SSB may be required to improve the synchronization performance or increase coverage. Therefore the number of (un)available S-SSB N should be FFS, perhaps depending on the design in RAN1. 
In additional, for different procedure, the value of N may be different, we are open to discuss it case by case.

	Huawei
	For option 2, we can agree with that the timing requirements shall be met when the selected SyncRef UE is available. 
For option 3, we assume the meaning of a non-available SSB occasion is the case when any one of pre-defined S-SSB is not available within an SSB period.
For option 4, only to define the number of non-available SSB occasions (N) may be not suitable for SyncRef UE detections, i.e. to extend the detection time by N S-SSB periods cannot guarantee a sufficient number of available S-SSB detections.

	MTK
	Similar view as Option 1. Prefer to discuss this issue after RAN1 finalizes S-SSB transmission design.

	Nokia
	The condition for availability depends on the number of candidate S-SSB occasion during the measurement period. There is ongoing discussion in RAN1 on support of additional candidate S-SSB occasion, and RAN4 may need to discuss how this impact (re)selection of SyncRef UE procedure and requirements.

	Intel
	We have similar view with LGE. 
For QC’s agenda on collision with data, RAN4 need to reflect RAN1 final design.


 
Sub-topic 2-2:	Initiation / Cease of SLSS Transmission
Issue 2-2-1: Requirements for SyncRef UE as synchronization reference source
	Company
	Comments

	XXXQC
	Support option 1. 

	LGE
	We support option 1, and x_max can be FFS

	Ericsson
	We support option 1. The UE evaluates during time period (Tevaluate,SLSS) whether to initiate or cease transmission of SLSS. When SyncRefUE is operating on a carrier subject to CCA, the evaluation period needs to be extended to account for the LBT failures. RAN4 needs to further define the maximum allowed LBT failures allowed during the evaluation period and the requirements that the shall meet upon exceeding that.  

	Xiaomi
	Fine with option1

	OPPO
	Generally fine with option 1.
The exact wording in option 1 should updated if SL-DRX is considered as discussed in issue 2-1-2.

	Huawei
	Support option 1

	MTK
	Fine with Option 1.

	Nokia
	Support option 1, value of x_max could be FFS.

	Intel
	We are fine with Option 1 and FFS on x_max.



Issue 2-2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission 
	Company
	Comments

	XXXQC
	We propose to initiate SLSS transmission in this case, since the SyncRef UE with frequent LBT failure can’t serve as a good synchronization source, which is similar to a low RSRP measured case, and initiating SLSS transmission can benefit the system.
Add option 3: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS. 

The phrase of LBT failure is not accurate since we are discuss the receiver UE. 

	LGE
	Basically, option 2 is fine for us, but we are open to discuss option 1.
And added option 3 from QC, does it mean that UE can initiate the SLSS transmission with N S-SSB period without conditions for SLSS transmission specified in TS38.331?

	Ericsson
	We support option 1. Since initiation/cease of SLSS is based on the evaluation, it is important to define the UE ehavior. On this case the UE should stop transmitting any SLSS if UE was not able to perform the evaluation correctly due to LBT failure. Otherwise, if SLSS are transmitted without proper evaluation they may cause interference to nearby devices.  
It is not sufficient to state that the UE is not required to requirements because then the UE may still transmit and cause interference.

	Xiaomi
	Agree to discuss the requirement when exceeding the maximum allowed LBT failures.
We understand that option 1 and option 3 are proposed from different perspective of whether conditions for SLSS transmissions are met. Maybe more clarification is needed. We are open to further check.

	OPPO
	Support option 2.
When the large number of S-SSB occasion are not available at the Rx side, these S-SSB may be blocked due to CCA failure or is experiencing the low RSRP/channel condition so that they cannot be detected. But the Rx UE cannot distinguish these two cases. In our view, it can be considered as syncRef UE is lost or the PSBCH-RSRP measurement results are lower, and UE behavior has already been captured in current TS 38.331 spec, the Rx UE should initiate S-SSB transmission. Other enhanced UE behavior, e.g to stop S-SSB transmission should be up to RAN2 decision. And what RAN4 needs to discuss is whether and how to define RRM requirements in this case.

	Huawei
	We can agree with option 2. We are also open to discuss whether/how to define UE behavior after LBT failure.

	MTK
	Support Option 2 in principle.
Similar concern as OPPO on Option 1. Rx UE would not know S-SSB is blocked due to LBT failure or bad channel condition.

	Nokia
	We believe option 1 needs further discussion, as simply allowing UE to stop transmitting SLSS upon exceeding the allowed maximum LBT failure may not always guarantee the presence of other SyncRef UE and can impact the system performance. 
In our view Option 2 may be agreeable subject to the condition at the UE, which could be the FFS
Rephrase option 2 as:
Option 2: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed.  

	Ericsson
	Additional comment:
The UE behaviour when exceeding the maximum number of LBT failures need to be defined in RAN4, this is part of the requirements. For example, in the case of NR-U, the UE restarts the measurements when exceeding the maximum number of LBT failures during the measurement period and this was defined in RAN4. Similarly, for initiation/cease of SLSS the UE needs to perform an evaluation during the evaluation period and the excepted behaviour when exceeding those should be clear. It is not sufficient to state that the UE is not required to requirements because then the UE may still transmit and cause interference. 

	Intel
	We are not sure whether the behavior in Option 1 is in scope of RAN1/RAN2 or RAN4.
We are fine with Option 2, Also, we are open to discuss Option 1 behavior requirement. 



Issue 2-2-3: NR-U gNB as a synchronization reference source
	Company
	Comments

	XXXQC
	We believe NR-U as Uu link is out of scope.

	LGE
	We are open to discuss whether it is out of scope or not because in WID, there is no any limited scenarios.

	Ericsson
	This is out of the scope of Rel-18. According to the WID only the SL is operated on the unlicensed carrier while the gNB is still operated on the licensed carrier. 

	Xiaomi
	We think NR-U gNB as a synchronization reference source is out of scope.

	OPPO
	Same view as QC, E///, and xiaomi, NR-U gNB is out of scope.

	Huawei
	We also agree with that NR-U gNB is out of scope.

	MTK
	Same view as QC and other companies that NR-U gNB is out of scope.

	Nokia
	In WID, Uu operation is limited to licensed spectrum only. Hence this issue is out of scope in Rel-18.

	Intel
	Same view with other company. NR-U gNB is out of scope.


 
Issue 2-2-4: First SLSS transmission
	Company
	Comments

	XXXQC
	It’s not obvious how UE can meet the requirement if it experience more LBT failure than specified in the requirement. UE can only transmit SLSS when LBT succeed, and we don’t see the necessity of additional requirement. 

	LGE
	The reason why to propose the time duration for the first SLSS after the evaluation period is that UE should transmit the first SLSS within a S-SSB period after evaluation period in performance test. But due to LBT impact, UE cannot transmit the SLSS within a S-SSB period. Also, we think that RAN4 needs to consider when the UE fails to transmit SLSS continuously due to LBT failure.

	Ericsson
	We don’t think option 1 is needed. The transmission of SLSS can follow the legacy requirements provided the outcome of the evaluation is to initiate SLSS transmission. 

	OPPO
	We don’t think option 1 is necessary. In NR-U, such the requirement for SSB transmission due to LBT failure is not considered, why we need to introduce it in sidelink. 

	Huawei
	Whether UE need to transmit SLSS after LBT failure , which is discussed in issue 2-2-2, is not clear for us.

	MTK
	We understand the intention. Maybe adding an applicable condition is sufficient, e.g., UE is supposed to transmit the first SLSS after the evaluation period if there is no LBT failure.

	Nokia
	The initiation delay of S-SSB = Tevaluate, SLSS + S-SSB period
Where, S-SSB period = 160 ms
and Tevaluate, SLSS  = 0.64 sec + (Tx), where Tx is the time duration to account for evaluation period due to LBT failure.
If the UE is allowed to transmit the SLSS after LBT failure, it may cause interference to nearby UEs. So instead of proposing the time duration for first SLSS transmission, we think it would be reasonable to relax the initiation delay requirement of S-SSB considering the LBT impact.
Hence, Initiation delay of S-SSB = Tevaluate, SLSS + S-SSB period + Ty
Where Ty  is the time duration to account for initiation period due to LBT failure, and its value could be FFS.

	Intel
	It seems that Nokia’s comment can resolve this issue. 


 
Sub-topic 2-3:	Selection / Reselection of V2X Synchronization Reference Source
Issue 2-3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
	Company
	Comments

	QCXXX
	Option 2-2 is not feasible for UE to collect 3 S-SSBs. Assume L1 = 2. 
Then the detection is 12 S-SSB periods, and when we allow 30% of SLSS Tx dropping, UE can measure only floor(12*0.3)=3 S-SSB periods. However, if UE hits two S-SSB periods with unavailable SLSS, UE fails the requirement. Therefore, the correct requirement to satisfy the condition in option 2-1 is:
· The UE shall be able to identify newly detectable intra-frequency SyncRef UE within (1.6+y1)s if S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of (30+ y2) % of its SLSS transmissions during the (1.6+y1) s for the purpose of selection / reselection to the SyncRef UE.
· The values of y1, y2 are determined based on number of unavailable S-SSB periods, and may subject to maximum value constraints, and y2 also subject to a maximum dropping rate constraint.
Option 2-3 should be revised as drop at most an aggregated window of (480+160*z)ms due to additional monitoring required when SLSS is not available.


	LGE
	Generally, we are fine to consider additional number to search S-SSB due to LBT failure, so option 2 is fine for us. Also, since additional S-SSB occasions are considered in a S-SSB period in RAN1, option 3 approach can be discussed to define the requirements.

	Ericsson
	We support option 2. The current requirements to detect new SyncRefUEs include time to detect and dropping rates. These need to be updated to account for the LBT failures that may occur during the detection period. Option 2-1 and 2-2 are quite similar, where the latter option contains more specific proposal on how to extend the current requirements. But  both propose to modify the current requirements. The approach used in option 2-2 Also note that option 2-2 and 2-3 are similar but different cases and they are not contradicting. Option 2-2 and 2-3 follow the NR-U approach to extend the measurement time to account for the LBT failures. It is further important to define the maximum allowed LBT failures that can occur during the detection period and the requirements that the UE shall meet when exceeding that. 

	Xiaomi
	We support option1 for the Rx dropping rate. In our understanding, Rx dropping rate is defined to account for the dropping of V2X data reception when UE monitoring PSBCH of target SyncRef UE in asynchronized case. We think it should be conducted after successful LBT so legacy requirement could be reused.
For option 2, we also agree to consider modification on detection time and Tx dropping rate extension due to LBT failure. Based on our understanding, the Tx dropping rate (30% for sync case and 6% for async case) are derived by the SyncRef UE identification time dividing the SyncRef UE detection time. To account for the LBT failure, both SyncRef UE identification time and SyncRef UE detection time may need to be extended. In this way, the dropping rate could be defined in a formula way. We think it is also a feasible modification. Open to further check other options. 

	OPPO
	Option 2-1: extending the detection period to ensure the same available S-SSB occasion as licensed SL scenario is reasonable. The Rx dropping can be discussed after the corresponding period requirements are reached.

	Huawei
	UE performs SyncRef UE detection based on blind search window. No matters whether to increase allowed dropping rate or to extend detection time, it seems cannot avoid the following case:
[image: ]
Even there are many available SSB occasions during the detection time, but none of them has been captured by blind search window. We encourage companies to investigate how to solve this issue.

	MTK
	We are fine with extending the detecting period. But drop rate should be updated too, due to LBT failure, UE would search more than 3 S-SSB periods.
Support revised Option 2-3 by QC.
For the revised Option 2-1: an aggregated drop window similar as Option 2-3 can be used instead of dropping rate.

	Nokia
	We are fine with proposal 2 in principle, we believe that detection period for SyncRef UE needs to account for LBT failure based on the agreed allowed dropping rate, values of which could be FFS.

	Intel
	Generally, we are fined with Option 2 approach. But FFS on details on required time, drop rate and side condition.


 
Issue 2-3-2: Requirement for Tmeasure, PSBCH-RSRP
	Company
	Comments

	XXXQC
	Option 2 can be a starting point.

	LGE
	We are fine with option 2 as a starting point, but if option 3 in Issue 2-3-1 is considered, we need further discussion later. 

	Ericsson
	Both option 1 and option 2 propose to modify the current measurement period to account for the LBT failures that could occur during the measurement period. Therefore these two options are not contradicting. The difference is that the latter option contains more detailed proposal on how to extend the current requirements following the NR-U approach. We therefore support option 2. 

	Xiaomi
	Fine with option 2 as a starting point.

	OPPO
	Fine to use option 2 as the starting point.

	Huawei
	We are fine to use option 2 as starting point.

	MTK
	Fine to extend measurement period Tmeasure, PSBCH-RSRP with L3. May Ericsson clarify why the donation X81 and X82 are used?

	Nokia
	Support both option 1 and 2, as they suggest same requirement of measurement that accounts for LBT failure.

	Intel
	We are OK with Option 2 as a starting point for discussion.


 
Issue 2-3-3: Requirement when exceeding the maximum allowed LBT failures
	Company
	Comments

	XXXQC
	Whether keep using the same source or switch to another one is up to UE implementation. Not sure how system can benefit from adding the stop using source requirement, what if there are no other sources available, or they have very low RSRP?

	LGE
	If UE cannot detect new sync source, the UE will try to detect other sync source, so it would be up to UE implementation. It could be go with option 2.

	Ericsson
	We support option 1. Since the SyncRefUE is used as synchronization reference source, if the SyncRefUE cannot be reliably selected then UE behaviour needs to be defined. In this case the UE using that SyncRefUE as timing reference for SL transmission will cause interference to other devices in the vicinity. Therefore UE should stop using that SyncRefUE as synchronization reference when exceeding the maximum number of allowed LBT failures. 
It is not sufficient to state that the UE is not required to requirements because then the UE may still transmit and cause interference.

	Xiaomi
	We prefer option 2

	OPPO
	Support option 2. When the detected SyncRef UE cannot be measured, the Rx UE will consider it as not reliable and will reselect to other SyncRef UE. In this case, the RRM requirement such as Tmeasure, PSBCH-RSRP should not apply.
[image: ]

	Huawei
	We support option 2. UE behavior after LBT failure can be up to UE implementation.

	MTK
	Prefer option 2.

	Nokia
	We believe option 1 needs further discussion, as simply allowing UE to stop transmitting SLSS upon exceeding the allowed maximum LBT failure may not always guarantee the presence of other SyncRef UE and can impact the system performance. 
In our view Option 2 may be agreeable subject to the condition at the UE, which could be the FFS
Rephrase option 2 as:
Option 2: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed.  

	Ericsson
	Additional comments:
This issue is similar to issue 2-2-2. We don’t think it is sufficient to just state that the UE is not required to requirements because then the UE may still transmit and cause interference.  We need to avoid or minimize the impact on other nearby devices. 

	Intel
	We are not sure whether the behavior in Option 1 is in scope of RAN1/RAN2 or RAN4.
We are fine with Option 2, Also, we are open to discuss Option 1 behavior requirement. 



Sub-topic 2-4:	L1 SL-RSRP measurement
Issue 2-4-1: SL-RSRP measurement requirement
	Company
	Comments

	XXXQC
	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

	LGE
	Based on RAN1 discussion as option 1-2 and 1-3, there would be impact on L1 SL-RSRP. So, we prefer to wait for RAN1 conclusion related to option 1-2 and 1-3.

	Ericsson
	The L1 SL-RSRP period should be function of CCA failures i.e. CCA failure at the transmitting UE. If N > Nmax, then UE should restart the measurement. Therefore we support option 2.

	Xiaomi
	We are fine to wait for RAN1 conclusion.

	OPPO
	Prefer option 3. L1 SL-RSRP is one shot measurement, we don’t think it the measurement period should be extended due to LBT failure. 
We are also fine to wait for RAN1 conclusion.

	Huawei
	We support option 3. The existing single-shot L1 SL-RSRP measurement for sensing can be reused.

	MTK
	Agree with Option 1-1 in principle.

	Nokia
	We support option 1, the details can be FFS.
Option 2, it is not obvious to us that how the UE performing the SL-RSRP measurement which may not be aware of the LBT behaviour at the transmitting UE can extend its measurement period requirement

	Intel
	We are generally OK with all sub-option under Option 1.


 
Sub-topic 2-5:	Congestion Control measurement
Issue 2-5-1: RSSI measurement
	Company
	Comments

	XXXQC
	Pending RAN1 design for congestion control.

	LGE
	As similar view with Issue 2-4-1 on L1 SL-RSRP, we prefer to wait for RAN1 conclusion related to option 1-2 and 1-3.

	Ericsson
	We are also fine to wait for RAN1 conclusion.   

	Xiaomi
	We are fine to wait for RAN1 conclusion.

	OPPO
	Support option 3. RSSI measurement for congestion control is similar as L1 SL-RSRP in our view, the measurement period should be not be extended due to LBT failure. 
We are also fine to wait for RAN1 conclusion.

	Huawei
	We support option 3. The existing single-shot SL-RSSI measurement for congestion control can be reused.

	MTK
	Not clear about whether this issue is only for delay requirement. For delay requirements, support Option 3.

	Nokia
	RAN4 can wait for RAN1 agreements.

	Intel
	We are generally OK with all sub-option under Option 1.


 
Sub-topic 2-6:	Interruption
Issue 2-6-1: Interruption
	Company
	Comments

	XXXQC
	It’s not obvious to us how DRx interruption or DRx off period are affected by LBT.

	LGE
	If UE perform LBT operation during DRX off duration, reception operation during DRX off duration should be done. So at the moment of performing LBT operation during DRX off duration, an interruption may occur to WAN. RAN4 needs further discussion. 

	Ericsson
	We support option 3. We don’t think the interruption requirements from NR-U shall be reused as baseline for SL since the scenario and the reasons for interruption is difference. Provided that the UE has met the LBT conditions (i.e. availability of SyncRefUE) and met the condition on maximum allowed interruptions, we do not see any reason to modify the interruption requirements.  

	Huawei
	No obvious impact on interruption requirements is observed.

	MTK
	Is WAN here referring to NR-U?

	Nokia
	Option 1 can be discussed further.

	Intel
	In legacy requirement, “UE is allowed to drop up to 1 ms for any V2X sidelink signals including PSSCH, PSCCH, PSBCH, PSFCH and SLSS signals”
We have the view as Option 3 i.e no change in interruption requirement is expected if we define the requirement when LBT condition is met. 
The question here is whether the interval [1 ms] or definition of interrupt interval need to consider LBT failure or not. We are open to hear other company’s view.     


 
Sub-topic 2-7:	Scheduling availability
Issue 2-7-1: Scheduling availability
	Company
	Comments

	XXXQC
	Option 1

	LGE
	Support option 1 as recommend WF.

	Ericsson
	We support the recommended WF. 

	Xiaomi
	We support the recommended WF. 

	OPPO
	We support the recommended WF. 

	Huawei
	Agree with option 1.

	MTK
	support the recommended WF

	Nokia
	We agree with the recommended WF.

	Intel
	We are OK with the recommended WF.


 
Sub-topic 2-8:	Others
Issue 2-8-1: LBT failure level
	Company
	Comments

	XXXQC
	It’s not clear what is the spec impact of LBT failure level. 

	LGE
	It is not clear, so further clarification is needed what the option 1 means.

	Ericsson
	On the high-level we agree that LBT failures shall be considered when assessing the impact of RRM requirements. But this option should be further clarified. 

	MTK
	May intel clarify what “LBT failure level” is referring to?

	Nokia
	It is not obvious to us on how the LBT failure granularity will impact the RRM requirement.

	Intel
	Per WI status report, “SL LBT failure indication granularity is pending RAN2 decision. RAN1 considers that all of BWP level, RB set level or SL resource pool level are feasible for LBT failure indication”. 
FFS on the specific impact with LBT failure level. There might be an impact to define side condition of specific RRM requirement. 


 
Issue 2-8-2: Measurement accuracy requirements
	Company
	Comments

	XXXLGE
	Support recommended WF

	Ericsson
	We support the recommended WF. 

	Xiaomi
	We support the recommended WF. 

	OPPO
	We support the recommended WF. 

	Huawei
	Agree with the recommended WF.

	MTK
	Support the recommended WF

	Nokia
	Support recommended WF.

	Intel 
	We are OK with the recommended WF.




CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	




Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Sub-Topic 2-1
	Status summary 

	Issue 2-1-1: Transmit timing error requirementSub-topic#1
	Tentative agreements: RAN4 needs to investigate if existing timing error requirement can be reused based on RAN1’s conclusion for S-SSB transmission design
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round. RAN4 to continue the discussion based on tentative agreements in the next meeting

	Issue 2-1-2: (non-)Available condition for SyncRef UE
	Tentative agreements: based on the 1st round comments, the common understanding of the majority companies is that 
· New definition for (non-)availability of SyncRef UE for SL-U is required. 
· RAN4 needs to wait for RAN1’s conclusion for S-SSB transmission design 
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round. RAN4 to continue the discussion on (non-)available condition for SyncRef UE based on RAN1’s progress in the next meeting. 



	Sub-Topic 2-2
	Status summary 

	Issue 2-2-1: Requirements for SyncRef UE as synchronization reference source
	Tentative agreements: Extending the measurement period to 4+x S-SSB periods, x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. FFS for x_max.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in 2nd round. RAN4 to continue the discussion on detailed description and maximum allowed LBT failure during evaluation period (x_max) based on tentative agreement in the next meeting.

	Issue 2-2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
	Tentative agreements: Based on 1st round comments, RAN4 to continue the discussion based on following options in the 2nd round
Candidate options:
· Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements
· Option 3: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS
Recommendations for 2nd round: Continue discussion based on above options in the 2nd round.

	Issue 2-2-3: NR-U gNB as a synchronization reference source
	Tentative agreements: NR-U gNB as a synchronization reference source is out of scope in Rel-18.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in the 2nd round.

	Issue 2-2-4: First SLSS transmission
	Tentative agreements: based on 1st round comments, RAN4 to continue the discussion based on following options in the 2nd round
Candidate options:
· Option 1: Consider additional time or condition for initial SLSS transmission after evaluation period due to LBT failure
· Option 2: No need additional requirements 
Recommendations for 2nd round: Continue discussion based on above options in the 2nd round.



	Sub-Topic 2-3
	Status summary 

	Issue 2-3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
	Tentative agreements: based on 1st round comments, the high-level approach for definition of requirements should be discussed first in the 2nd round, and then detailed description and value can be further discussed in the next meeting.
Candidate options: 
· Option 1: Extend detection period considering the number of S-SSB with SLSS not available and allowed dropping rate corresponding detection period. FFS if legacy Rx dropping rate can be reused.
· Option 2: Extend detection period and/or allowed dropping rate if the number of S-SSB occasions within a S-SSB period is less than a certain value. Otherwise, keep existing requirements
· Option 3: the 160ms blind search window used for SyncRef UE detection in R16/R17 may not be suitable for SyncRef UE detection under SL-U operation, and RAN4 need to study how to perform SyncRef UE detection under SL-U operation
Recommendations for 2nd round: Continue discussion based on above options in the 2nd round.

	Issue 2-3-2: Requirement for Tmeasure, PSBCH-RSRP
	Tentative agreements: Tmeasure,PSBCH-RSRP during which the UE shall be capable of performing PSBSCH-RSRP measurements of 3 identified intra-frequency SyncRef UEs is defined as blow Table as a starting point. y is the S-SSB periods in which the SLSS is not available due to LBT failures and FFS for y_max which is capped.
	SL-DRX cycleNote 1 [ms]
	Tmeasure,PSBCH-RSRP [ms]

	No SL-DRX
	(2 + y)*160

	SL-DRX cycle ≤ 160ms
	(2 + y)*160

	SL-DRX cycle > 160ms
	(2 + y)*SL-DRX cycle



Candidate options: N/A
Recommendations for 2nd round: No further discussion in the 2nd round. RAN4 to continue discussion on detailed description for Notes and format of above table in the next meeting.

	Issue 2-3-3: Requirement when exceeding the maximum allowed LBT failures
	Tentative agreements: based on 1st round comments, RAN4 to continue discussion based on following options in the 2nd round
Candidate options:
· Option 1: UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements
· Option 3: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed.
Recommendations for 2nd round: Continue discussion based on above options in the 2nd round.



	Sub-Topic 2-4
	Status summary 

	Issue 2-4-1: SL-RSRP measurement requirement
	Tentative agreements: RAN4 needs to investigate whether to have L1 SL-RSRP requirement impact depending on RAN1’s conclusion for procedure design (e.g., MCSt, two candidate starting symbols, etc.) 
Candidate options: N/A
Recommendations for 2nd round: No further discussion on this issue in the 2nd round. RAN4 to continue discussion based on tentative agreements in the next meeting



	Sub-Topic 2-5
	Status summary 

	Issue 2-5-1: RSSI measurement 
	Tentative agreements: RAN4 needs to investigate whether to have SL RSSI measurement impact depending on RAN1’s conclusion for congestion control 
Candidate options: N/A
Recommendations for 2nd round: No further discussion on this issue in the 2nd round. RAN4 to continue discussion based on tentative agreements in the next meeting



	Sub-Topic 2-6
	Status summary 

	Issue 2-6-1: Interruption 
	Tentative agreements: based on the 1st round comments, RAN4 needs to further discuss interruption requirements with proponents’ further clarification for option 1 below. 
Candidate options: 
· Option 1: RAN4 to investigate the following interruption requirements
· Proposal 1-1: 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.
· whether the interruption interval [1 ms] or definition of interrupt interval need to consider LBT failure or not.
· Proposal 1-2: Study and introduce the interruption requirements due to LBT operation during SL-DRX off duration
· at the moment of performing LBT operation during DRX off duration, an interruption may occur to WAN
· Option 2: The legacy requirements are applicable to SL-U
Recommendations for 2nd round: Continue discussion based on above options in the 2nd round.



	Sub-Topic 2-7
	Status summary 

	Issue 2-7-1: Scheduling availability
	Tentative agreements: The legacy requirements are applicable to SL-U
Candidate options: N/A
Recommendations for 2nd round: No further discussion in the 2nd round



	Sub-Topic 2-8
	Status summary 

	Issue 2-8-1: LBT failure level
	Tentative agreements: based on the 1st round comments, , RAN4 needs to further discuss the issue with proponent’s further clarification for option 1 below
Candidate options: 
· Option 1: RAN4 to consider LBT failure level when assessing the impact of RRM requirements
· FFS on the specific impact with LBT failure level. There might be an impact to define side condition of specific RRM requirement
Recommendations for 2nd round: Continue the discussion with above option in the 2nd round.

	Issue 2-8-2: Measurement accuracy requirements
	Tentative agreements: It will be discussed in performance phase.
Candidate options: N/A
Recommendations for 2nd round: No further discussion in the 2nd round




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

------- <Offline GTW discussion> --------------------------------------------------
Sub-topic 2-3:	Selection / Reselection of V2X Synchronization Reference Source
Issue 2-3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
· Option 1: Extend detection period considering the number of S-SSB  with SLSS not available due to LBT failure during the detection period, and FFS for allowed Tx dropping rate corresponding detection period. FFS if legacy Rand Rx dropping rate can be reused. Maximum allowed LBT failure is FFS
· SL DRX and SL non-DRX case
· Option 2: Extend detection period and/or allowed dropping rate if the number of S-SSB occasions within a S-SSB period is less than a certain value. Otherwise, keep existing requirements.
· Option 3: the 160ms blind search window used for SyncRef UE detection in R16/R17 may not be suitable for SyncRef UE detection under SL-U operation, and RAN4 need to study how to perform SyncRef UE detection under SL-U operation.

QC: for option 1, sync or async?.. 
Huawei: need separate sync and async case. For SL-U, which portion is dropped is UE implementation. Option 3 is for async case and sync case would have similar issue.
Ericsson: revised option 1 is fine
OPPO: support option 1.
Nokia: support option 1.

<Tentative agreement>
· Extend detection period considering S-SSB not available due to LBT failure during the detection period
· FFS: allowed Tx dropping rate and Rx dropping rate
· FFS: Maximum allowed LBT failure
· SL DRX and SL non-DRX will be discussed based on above bullet.

Sub-topic 2-2:	Initiation / Cease of SLSS Transmission
Issue 2-2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
· Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS.
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Option 3: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS.

Qualcomm: UE doesn’t know LBT failure of SyncRef UE.  just extend evaluation period if UE cannot measure. Option 3 can be considered if UE cannot measure due to frequent LBT failure
OPPO: it should be RAN1 or RAN2 if UE behaviour is defined. Option 2 is preferred. 
Ericsson: extend evaluation period due to LBT failure. Prefer option 1 for UE behaviour, and also option 3 is fine. The performance due to LBT failure is for RAN4 work, don’t need RAN1/2.
LGE: is option 3 not related to threshold in RAN2
Qualcomm: yes
Huawei: prefer option 2. UE is not required to meet the requirement and UE behaviour is up to UE implementation. Open to discuss it
Xiaomi: prefer option 2: no need to define UE behaviour. Fine to check RAN1/2 to UE behvaior condition
OPPO: for option 3, if UE do not detect sync source, UE need transmit SLSS? 
	Qualcomm: can consider side condition for option 3 such as Sync soure is not available for longer time. Fine to open to discuss
Intel: fine to open to discuss option 1 and option 3

<Tentative agreement>
RAN4 continue discussion with following options. 
· Option 1: UE shall stop transmitting SLS Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS.
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Option 3: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS.
-------------------------------------------------------------------------------------------------------

Sub-topic 2-2:	Initiation / Cease of SLSS Transmission
Issue 2-2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
· Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS.
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Option 3: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS.
	Company
	Comments

	QC
	We don’t see too much objections against option 2, and it’s different than option 1. We suggest to formulate the discussion for the next meeting in the following:
Agreement:
When exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission, UE is not required to meet the corresponding measurement requirements, and the following procedure applies:
Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS.
Option 2: UE should initiate the SLSS transmission after reaching maximum S-SSB period without available SLSS, and the side condition based on the last measured S-SSB is FFS
Option 3: RAN4 doesn’t specify the procedure.
Other options are not precluded.

	LGE
	We are fine to further discuss whether additional procedure is needed based on QC’s suggestion. 
As moderator, if all companies are fine with QC’s suggestion wording, final WF will be captured. 

	Intel
	We are fine with Option 2. 
FFS on whether Option 1 and Option 3 are RAN1/RAN2 scope. 
If not, RAN4 can discuss exceptional handling procedures such as Option 1, Option 3 or else. 

	OPPO
	Support option 2. The UE behavior such as to stop or initiate SLSS transmission is out of RAN4 scope. But we are also fine with QC’s suggestion. 

	Huawei
	We agree with option 2. And we are also fine with QC’s suggestion.

	Xiaomi
	Support option 2. Also fine with QC’s suggestion.

	Ericsson
	We support option 1 and 3 but option 3 needs to modified that starting of SLSS is due to exceeding the maximum allowed LBT failures as follows:
·  Option 1: UE shall stop transmitting SLSS upon exceeding the maximum allowed LBT failures during the Tevaluate,SLSS.
· Option 3: UE shall initiate the SLSS transmission after reaching maximum allowed LBT failures during the Tevaluate,SLSS.


	MTK
	Support option 2. 
If agreement on option 2 can be reached, we are fine to further discuss the three options proposed by QC.

	Nokia
	We are bit wondering if this is agreeable. Our understanding is that RAN2 is still discussing the procedure related to consistent LBT failure and possible recovery. Hence, RAN4 should wait for RAN2 progressing the work.
We believe option 1 needs further discussion, as simply allowing UE to stop transmitting SLSS upon exceeding the allowed maximum LBT failure may not always guarantee the presence of other SyncRef UE and can impact the system performance. 
In our view Option 2 may be agreeable subject to the condition at the UE, which could be the FFS
Rephrase option 2 as:
Option 2: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed.



Issue 2-2-4: First SLSS transmission
· Option 1: Consider additional time or condition for initial SLSS transmission after evaluation period due to LBT failure.
· Option 2: No need additional requirements
	Company
	Comments

	LGE
	Due to LBT failure, initial SLSS transmission time after evaluation period would not be guaranteed within a S-SSB period. So, further discussion should be needed, e.g., additional time or add some conditions.

	Intel
	No strong view as of now. Need further discussion in the next meeting.

	OPPO
	Prefer option 2. For option 1, what kind of UE functionality needs to be verified by such the delay requirement for initial SLSS transmission?

	Huawei
	We support option 2.

	Xiaomi
	Support option2 

	Ericsson
	We think option 1 is similar to option 3 in issue 2-2. We therefore suggest to discuss it under issue 2-2. No need to discuss it separately. 

	MTK
	Support Nokia’s solution in the 1st round.
Also fine with Option 2.

	Nokia
	Option 1.
RAN4 needs to consider potential delay due to LBT failure in SLSS transmission.



Sub-topic 2-3:	Selection / Reselection of V2X Synchronization Reference Source
Issue 2-3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate
· Option 1: Extend detection period considering the number of S-SSB with SLSS not available and allowed dropping rate corresponding detection period. FFS if legacy Rx dropping rate can be reused.
· Option 2: Extend detection period and/or allowed dropping rate if the number of S-SSB occasions within a S-SSB period is less than a certain value. Otherwise, keep existing requirements.
· Option 3: the 160ms blind search window used for SyncRef UE detection in R16/R17 may not be suitable for SyncRef UE detection under SL-U operation, and RAN4 need to study how to perform SyncRef UE detection under SL-U operation.
<After GTW> : Please provide comments if the tentative agreement needs to be clearer.
· Tentative agreement
· Extend detection period considering S-SSB not available due to LBT failure during the detection period
· FFS: allowed Tx dropping rate and Rx dropping rate
· FFS: Maximum allowed LBT failure
· For SL DRX and SL non-DRX case, it will be discussed based on above bullets.
	Company
	Comments

	LGE
	Prefer to further discuss based on tentative agreement in the next meeting.

	OPPO
	We are fine with the tentative agreement.

	Huawei
	We are fine with the tentative agreements.

	Xiaomi
	We are fine with the tentative agreements.

	Ericsson
	We are fine with the tentative agreement. 	

	MTK
	We are fine with the tentative agreements.

	Nokia
	We are fine with the tentative agreement.



Issue 2-3-3: Requirement when exceeding the maximum allowed LBT failures
· Option 1: UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures.
· Option 2: When the number of missing SLSS due to LBT failure is too large, UE is not required to meet the corresponding requirements.
· Option 3: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed.
	Company
	Comments

	QC
	Support option 2 but can keep it open to discuss in the next meeting.

	LGE
	Prefer option 2, and we are open to discuss whether additional procedure is needed.

	Intel
	We are fine with Option 2. 
FFS on whether Option 1 is RAN1/RAN2 scope. 
If not, RAN4 can discuss about exceptional handling procedure.

	OPPO
	One thing needs to be clarified. This is about measurement procedure in issue 3-2 or detection procedure in issue 3-1? In our view, separate UE behaviors may be needed for these two procedures.
During detection procedure, the syncRef UE is newly detected. If the SLSS transmissions from syncRef UE A are blocked, perhaps such syncRef UE cannot be considered as detectable or identified. No need to discuss the requirements in this case.
During measurement procedure, UE is required to measure PSBCH-RSRP for syncRef UEs which have been identified during the detection procedure. Then if large number of SLSS are not available, chances are that they are blocked due to LBT failure. In this case we support option 2 or option 3, the measurement period requirements discussed in issue 3-2 should not apply. Such syncRef UE without PSBCH-RSRP measurement results is not synchronization reference source, therefore option 1 is not necessary for us.

	Huawei
	We are fine with option 2.

	Xiaomi
	Prefer option 2

	Ericsson
	We support option 1. It is important to stop transmissions to avoid impacting other devices in the vicinity by creating interference. If the UE cannot correctly select SyncRefUE then it should not use that UE as the synchronization reference. Therefore UE should stop using that SyncRefUE as synchronization reference when exceeding the maximum number of allowed LBT failures. It is not sufficient to state that the UE is not required to requirements because then the UE may still transmit and cause interference.

	MTK
	Support option 2. RAN1 is discussing how to reduce the impact of LBT failure. We believe the LBT failure issue will be well handled by RAN1 and no additional handling procedure is needed in RAN4.

	Nokia
	We support option 3.
Option 2: When the number of missing SLSS is too large, UE is not required to meet the corresponding requirements, FFS on conditions related to unlicensed
We believe option 1 needs further discussion, as simply allowing UE to stop transmitting SLSS upon exceeding the allowed maximum LBT failure may not always guarantee the presence of other SyncRef UE and can impact the system performance



Sub-topic 2-6:	Interruption
Issue 2-6-1: Interruption
· Option 1: RAN4 to investigate the following interruption requirements.
· Proposal 1-1: 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.
· whether the interruption interval [1 ms] or definition of interrupt interval need to consider LBT failure or not.
· Proposal 1-2: Study and introduce the interruption requirements due to LBT operation during SL-DRX off duration.
· at the moment of performing LBT operation during DRX off duration, an interruption may occur to WAN.
· Option 2: The legacy requirements are applicable to SL-U.
	Company
	Comments

	LGE
	We prefer to continue discussion on whether interruption is required based on option 1.

	Intel
	We are fine with Proposal 1-1 at this initial stage of the WI.
For Proposal 1-2, we are not sure how WAN is involved/impacted in Mode 2 (UE autonomous mode). 

	Huawei
	We support option 2, but we are fine to keep this issue open.	

	Ericsson
	We support option 2, but we are also open to keep the issue as FFS to allow more time for companies to check. 

	MTK
	Support option 2 and also fine to keep this issue open.

	Nokia
	Option 2



Sub-topic 2-8:	Others
Issue 2-8-1: LBT failure level
· Option 1: RAN4 to consider LBT failure level when assessing the impact of RRM requirements.
· FFS on the specific impact with LBT failure level. There might be an impact to define side condition of specific RRM requirement.
	Company
	Comments

	LGE
	We are not clear hot LBT failure level affects the RRM requirements.

	Intel
	For the WF, RAN4 may just specify the direction as below and close the issue. 
“RAN4 can discuss LBT failure level if specific observation/necessity is identified”. 

	Huawei
	In NR-U, the LBT failure level has not been defined and we think it is up to UE implementation. For SL-U, we suggest to keep the same assumption that LBT failure level is up to UE implementation.

	Ericsson
	We don’t think this issue needs to be discussed separately. The impact due to LBT failures are already being discussed under each type of requirements in earlier issue. Therefore no need to discuss it separately. 

	MTK
	If we are not wrong, this LBT failure level is related to RLM. RAN4 didn’t define RLM related requirements for SL. We are fine to keep this issue open for further check.

	Nokia
	It is not obvious to us how the LBT failure granularity will impact the RRM requirement
Can this be clarified?



Summary for 2nd round 
All the agreements and open issues have been captured in the WF.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on RRM requirements for sidelink unlicensed operation 
	LG Electronics
	To capture the all agreements and open issues 

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304700
	
	Revised Work plan for RRM part on Rel-18 NR Sidelink Evolution
	LG Electronics, OPPO
	Return to 
	Need further discussion on the schedule for SL CA

	R4-2304251
	
	Discussion on RRM requirement for SL in unlicensed spectrum
	Intel Corporation
	Noted
	

	R4-2304356
	
	SL enhancement RRM scope
	Qualcomm, Inc.
	Noted
	

	R4-2304702
	
	Discussion on NR sidelink unlicensed operation
	LG Electronics Inc.
	Noted
	

	R4-2304782
	
	Discussion on RRM core requirements for SL unlicensed operation
	Xiaomi
	Noted
	

	R4-2304929
	
	Discussion on RRM impacts for R18 NR Sidelink evolution
	MediaTek Inc.
	Noted
	

	R4-2305246
	
	On RRM requirements for NR SL-U
	OPPO
	Noted
	

	R4-2305324
	
	Discussion on RRM impacts for R18 sidelink evolution
	Huawei, HiSilicon
	Noted
	

	R4-2305546
	
	Discussion of SL-U impacts on RRM requirements
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305731
	
	Discussions on RRM requirements for sidelink evolution
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304700
	
	Revised Work plan for RRM part on Rel-18 NR Sidelink Evolution
	LG Electronics, OPPO
	Approved (by offline GTW)
	This is already reflected in the session report after 1st round.

	R4-2306363
	
	WF on RRM requirements for sidelink unlicensed operation 
	LG Electronics
	Agreeable
	Captured 2nd round agreements and open issues

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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3> if the PSBCH-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS
38.133 [14]:

4> consider no SyncRef UE to be selected;
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bullet)
RAN will check the status status in June 23 with possible downscoping
For SL coexistence, RAN1 work is to be completed within Q2
For SL CA, RAN1 work will start only after the work on SL coexistence is completed
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