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1	Introduction
During RAN-P #98-e meeting, the WID: NR sidelink evolution [1] was revised and RAN4 is supposed to work the corresponding requirements. Last RAN4 meeting had a general discussion and consensus for sidelink unlicensed operation [2]. This contribution will give our further considerations on this objective.
2	Discussion
2.1 Transmit timing requirements
	Issue 2-1: Transmit timing error requirement
<Agreement>
· Reuse existing Te requirements of UE transmit timing of SyncRef UE as a synchronization reference source for SL-U with 15kHz and 30kHz SCS, and FFS for 60kHz SCS
· The conditions to apply the requirements are 
· for non-DRX case when using SyncRefUE as the synchronization reference source, the SL UE shall meet the (Te) timing requirements provided that at least [one] S-SSB is available at the UE during the last [160] ms.


It was agreed to reuse the existing Te requirements for SL-U provided that at least one S-SSB is available at the UE during the last [160]ms in case of no SL-DRX configuration. Whether and how to update the condition in case of SL-DRX configuration will be further discussed. For NR UL transmission on both licensed and unlicensed band, the condition to apply Te requirements is agnostic to DRX configuration. The same principle should be used for SL-U. If the condition is extended according to SL-DRX cycle, UEs configured with SL-DRX cycle is required to maintain the timing longer than the other UEs without SL-DRX, which is not reasonable for us.
Proposal 1: For Te requirements, the conditions of at least one available S-SSB within [160]ms should apply regardless of SL-DRX configuration.  
2.2 Selection / Reselection of V2X synchronization reference source
	Issue 4-1: Requirements for SyncRef UE that is synchronized to GNSS directly or in-directly
<Way forward for next meeting>
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 (A) at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of (B) for the purpose of selection/reselection to the SyncRef UE.
· Option 1: 
· A: (1.6+1.6*x1) seconds 
· B: 30% of its SLSS transmissions during the Tdetect,SyncRef UE_V2X
· The values x1 is the number 1.6s detection windows with at least 1 unavailable S-SSB period in the three selected S-SSB period for S-SSB search, and which of the three S-SSB periods in the 1.6s detection window are selected is up to UE implementation. x1 < x1_max, and FFS on x1_max.
· Option 2: 
· A: (1.6+ 0.16*x1) seconds
· Option B-1: [(3+x1_max)/(10+x1_max)]*100% of its SLSS transmissions during Tdetect,SyncRef UE_V2X.
· Option B-2: [(3+x1)/(10+x1)]*100% of its SLSS transmissions during Tdetect,SyncRef UE_V2X.
· x1 is the number of S-SSB period is not available where x1 < x1_max, and FFS on x1_max 	


As shown above, two options are proposed to define the extended detection period and dropping requirements in the last meeting. Option 1 extends the period in the time unit of legacy detection window (1.6s), which will lead to a longer detection delay. Therefore option 2 is preferred by us. As for the dropping rate of SLSS transmission, option B-2 is accurate and we are also fine with option B-1. To avoid larger dropping rate, we propose to use x1_max = 4 with up to [(3+7)/(10+4)]*100%=50% dropping rate of SLSS transmission as the starting point, and we are also open to other values.
Proposal 2: When syncRef UE is synchronized to GNSS directly or in-directly,
· Tdetect,SyncRef UE_V2X (A) is defined as (1.6 + 0.16*x1) seconds
· Max dropping rate of SLSS transmission (B) is [(3+x1)/(10+x1)]*100%
· x1_max = 4 could be used as the starting point
	Issue 4-2: Requirements for other cases of Issue 4-1
<Way forward for next meeting>
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 (C) at S-SSB Ês/Iot ≥ 0 dB, provided that the UE is allowed to drop a maximum of (D) for the purpose of selection/reselection to the SyncRef UE.
· Option 1:
· C: (8+8*x2) seconds 
· D: 6% of its V2X data and SLSS transmissions during the Tdetect,SyncRef UE_V2X
· The value x2 is the number of 8s detection windows with at least 1 unavailable S-SSB period in the 480ms search windows in each 8s period, and the location of the 480ms search windows is up to UE implementation. x2 < x2_max, and FFS on x2_max.
· Option 2:
· C: (8+0.16*x2) seconds
· Option D-1: [(0.48+0.16*x2_max)/(8+0.16*x2_max)]*100% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X
· Option D-2: [(0.48+0.16*x2)/(8+0.16*x2)]*100% of its V2X data and SLSS transmissions during Tdetect,SyncRef UE_V2X
· x2 is the number of S-SSB period is not available where x2 < x2_max, and FFS on x2_max

FFS on Rx dropping rate of its V2X data reception during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE.


Similarly, option 2 should be adopted for the case when UE is required to detect asynchronized SyncRef UEs. And x2_max = 3 with up to [(0.48+0.16*3)/(8+0.16*3)]*100%=11.32% dropping rate of V2X data and SLSS transmission could be used as the starting point.
Proposal 3: For asynchronized cases (other than issue 4-1), 
· Tdetect,SyncRef UE_V2X (C) is defined as (8 + 0.16*x2) seconds
· Max dropping rate of V2X data and SLSS transmission (D) is [(0.48+0.16*x2)/(8+0.16*x2)]*100%
· x2_max = 3 could be used as the starting point
In LTE V2X, Rx data dropping is introduced for the purpose of asynchronous SyncRef UE PSBCH decoding since multiple Rx timing is not supported [3]. This is also be aligned that Rx data dropping is only allowed around PSBCH monitoring occasions. 
Observation 1: Rx dropping of V2X data is introduce to avoid the simultaneous V2X data reception and PSBCH decoding from a candidate SyncRef UE with larger timing difference. 
Generally, UE will acquire the timing of candidate SyncRef UE by PSS/SSS detection firstly, and then decode the PSBCH and drop the V2X data reception at each PSBCH monitoring occasion. The situation will be more complicate for SL-U since UE should also determine the availability of SLSS transmission within each selected period. Only when the SLSS is considered as available, UE will try to decode PSBCH. Otherwise, UE will skip the PSBCH decoding. Therefore, the total number PSBCH occasions to be decoded by UE should be the same as Rel-16 SL. If the main motivation of Rx dropping is to avoid collision between V2X data reception with PSBCH decoding, rather than the collision between V2X data with SLSS sequence detection, then the 0.3% Rx dropping rate could be kept even if the Tdetect,SyncRef UE_V2X is extended due to LBT failures. 
Proposal 4: 0.3% Rx dropping rate of V2X data reception during Tdetect,SyncRef UE_V2X could be reused for SL-U.
	Issue 4-4: Requirement for Tmeasure, PSBCH-RSRP
· Proposals 
· Option 1: More RAN1 progress is necessary to determine the value of y in Tmeasure, PSBCH-RSRP.
· Option 2: The number of S-SSB occasions within the S-SSB period should be considered to define LPSBCH,max (y_max) for initiation/cease of SLSS transmission requirements, and LPSBCH,max can use the values of LSLSS,max.
· Option 3: 
· y is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where y ≤ y_max.
· y_max = 3 for no SL-DRX or SL-DRX cycle ≤ 160ms, y_max = 2 for SL-DRX cycle > 160ms
· Option 4: RAN4 should consider extending the Tmeasure,PSBCH-RSRP by y, capped by y_max. where UE can consider y and y_max based on the priority level of synchronization source, others solution can be also considered.
· Option 5: The maximum number of allowed LBT failures during the measurement period Tmeasure,PSBCH-RSRP in reselection requirements of SyncRef UE is defined as 16 for all DRX cycles

	Table 9.2A.5.2-1: Measurement period for intra-frequency measurements without gaps (FR1)
	Condition
	T SSB_measurement_period_intra_CCA  

	No DRX
	max(200ms, ceil((5+Lmeas)  x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+Lmeas)  x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+Lmeas)  x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When DRX is not configured, Lmeas is the number of SMTC occasions not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. When DRX is configured, Lmeas is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFintra.
NOTE 3:	Lmeas,max = 7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, Lmeas,max = 5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding Lmeas,max over the period of time T SSB_measurement_period_intra_CCA, the UE has to restart the measurement procedure.





As shown in Table 9.2A.5.2-1, the max number of unavailable SMTC occasions for SSB based measurement for NR-U, i.e. Lmeas,max = 5 is the same number of SSB samples when 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = 3 is smaller to reduce the total measurement delay when DRX cycle is larger than 320ms. Similarly, y_max = 2 could be considered for PSBCH-RSRP measurement. Since y_max is quite small, there is no need to further reduce y_max in case of larger SL-DRX cycle.
[bookmark: _Hlk137029770]Proposal 5: For PSBCH-RSRP measurement, define y_max = 2.
	Issue 4-5: Requirement when exceeding the maximum allowed LBT failures
<FFS>
· Proposals
· Option 1: Not to define additional requirement or procedure when exceeding the maximum allowed LBT failure for selection/reselection of V2X synchronization source
· Option 2: The UE shall stop using that SyncRefUE as the synchronization reference source upon exceeding the maximum allowed LBT failures during Tmeasure,PSBCH-RSRP.


After identified new candidate SyncRef UEs, UE will perform PSBCH-RSRP measurement and to check whether the new SyncRef UE with higher priority or higher RSRP could be reselected to. When exceeding the maximum unavailable SLSS periods, UE shall restart the measurement. 
Proposal 6: UE shall restart the PSBCH-RSRP measurement for the same SyncRef UE when exceeding y_max.
	For serving cell:
UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least N1*Mp consecutive number of DRX cycles each with at least one SMTC occasion not available at the UE, where Mp=4 when DRX cycle length <1.28 s, Mp=2 when DRX cycle length ≥1.28 s.
UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive N1*Mq number of DRX cycles each with at least one SMTC occasion not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ, where Mq=8 when DRX cycle length <1.28 s, Mq=4 when DRX cycle length ≥1.28 s.
For neighbour cell:
For a cell that is already identified, after 2 unsuccessful measurement attempts due to exceeding the maximum number of SMTC occasions not available at the UE, the UE shall detect cells on any of the configured serving- and/or non-serving carriers.


Restarting the measurement for the same SyncRef UEs without any limitation is not reasonable since it is hard for the Rx UE to distinguish whether the S-SSB transmission is blocked due to LBT failures or the S-SSB becomes undetectable due to mobility or poor channel conditions. Therefore, additional conditions should be introduced to allow UE to switch to other SyncRef UEs rather than repeatedly measuring the same SyncRef UEs. We think the conditions for cell (re)selection in NR-U as shown above could be reused. For example, when the SyncRef UE cannot be measured for consecutive 2 measurement periods due to exceeding y_max, then chances are that the corresponding SyncRef UE is moving away rather than failing to transmit S-SSB due to LBT. When the current SyncRef UE which is already selected as synchronization source meets the above condition, the current SyncRef UE will not be selected any longer. Then, UE will search and select other SyncRef UEs based on the existing procedure in TS 38.331. For candidate SyncRef UEs, UE shall detect and measure the other SyncRef UEs. 
Proposal 7: Introduce the condition to stop measuring the SyncRef UE: the SyncRef UE cannot be measured for consecutive [2] PSBCH-RSRP measurement periods due to exceeding y_max.
· If the current SyncRef UE selected as synchronization source meets the condition, the SyncRef UE will not selected any longer, and UE will search other SyncRef UEs based on the existing procedure.
· If a candidate SyncRef UE meets the condition, UE will detect and measure the other SyncRef UEs.
2.3 Initiation / Cease of SLSS transmission
	[RAN4 #106bis] Issue 2-1: Requirements for 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 detailed description and x_max.

	[RAN4 #107] Issue 3-1: Requirements for SyncRef UE as synchronization reference source
· Proposals 
· Option 1: More RAN1 progress is necessary to determine the value of x_max in the measurement period requirements
· Option 2: The number of S-SSB occasions within the S-SSB period should be considered to define LSLSS,max (x_max) for initiation/cease of SLSS transmission requirements.
· Option 3: RAN4 to introduce x_max= [4] for requirements of SyncRef UE as synchronization reference source.
· Option 4
· x is the number of S-SSB occasions not available at the UE during Tevaluate,SLSS,SL-U for S-SSB evaluation, where x ≤ x_max
· x_max = 5 for no SL-DRX or SL-DRX cycle ≤ 160ms, x_max = 3 for SL-DRX cycle > 160ms
· Option 5
· RAN4 can consider extending the evaluation period Tevaluate,SLSS  by x S-SSB periods or SL-DRX cycles, where x and x_max could be determined, for example, based on the priority level of the synchronization source or other criteria for associating values for x and x_max.
· RAN4 should also consider extending the measurement period requirement based on the S-SSB design consideration once agreed in RAN1.
· Option 6: The maximum number of allowed LBT failures during the evaluation period to initiate/cease SLSS (X_max) is defined as 32 for all DRX cycles.


Generally, evaluation period contains multiple measurement periods and the multiple measurement results will be combined by filtering to obtain a more accurate and stable result. Based on discussion in [4] as well as the existing TS 38.133 spec, evaluation period contains two PSBCH-RSRP measurement periods, i.e. Tevaluate,SLSS = 2*Tmeasure,PSBCH-RSRP. As illustrated in the Figure 1, this relation should be kept when the PSBCH-RSRP measurement period and evaluation period are extended due to LBT failures. Therefore, we propose to define x_max = 2*y_max. 
Proposal 8: x_max = 2*y_max
· x_max is the maximum number of unavailable S-SSB periods in evaluation for initiation/cease of SLSS transmission 
· y_max is the maximum number of unavailable S-SSB periods PSBCH-RSRP measurement period


Figure 1, illustration of evaluation and measurement
	Issue 3-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
<Agreement>
· From the requirement perspective, 
· UE is not required to meet the corresponding measurement requirements when exceeding the maximum unavailable S-SSB periods (allowed LBT failures) during the evaluation for Initiation/Cease of SLSS Transmission.
<FFS>
· From the UE behaviour/procedure perspective, 
· Option 1: UE should initiate the SLSS transmission after reaching maximum unavailable S-SSB periods and the source SyncRef UE is available at UE
· The term SyncRef UE in SL-U is not available at the UE refers to when all the candidate S-SSB positions in every S-SSB period are not available during the last y ms; otherwise the SyncRef UE in SL-U is considered as available at the UE.
· The term unavailable S-SSB period refers to the S-SSB period in which all the candidate S-SSB positions are not available.
· Option 2: The UE initiate SLSS transmission when x > x_max
· Option 3: Not to define additional behaviour / procedure
· Option 4: Upon exceeding the maximum allowed number of LBT failures over the Tevaluate,SLSS period of time, the UE has to restart the evaluation of PSBCH-RSRP

	5.8.5.2	Initiation [from TS 38.331]
A UE capable of NR sidelink communication/discovery and SLSS/PSBCH transmission shall, when transmitting NR sidelink communication/discovery, and if the conditions for NR sidelink communication/discovery operation are met and when the following conditions are met:
1>	if in coverage on the frequency used for NR sidelink communication/discovery, as defined in TS 38.304 [20]; and has selected GNSS or the cell as synchronization reference as defined in 5.8.6.3; or
1>	if out of coverage on the frequency used for NR sidelink communication/discovery, and the frequency used to transmit NR sidelink communication/discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-FreqInfoList within SIB12; and has selected GNSS or the cell as synchronization reference as defined in 5.8.6.3:
2>	if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or
2>	if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshIC is configured; and the RSRP measurement of the reference cell, selected as defined in 5.8.6.3, for NR sidelink communication/discovery transmission is below the value of syncTxThreshIC:
3>	transmit sidelink SSB on the frequency used for NR sidelink communication/discovery in accordance with 5.8.5.3 and TS 38.211 [16], including the transmission of SLSS as specified in 5.8.5.3 and transmission of MasterInformationBlockSidelink as specified in 5.8.9.4.3;
1>	else:
2>	for the frequency used for NR sidelink communication/discovery, if syncTxThreshOoC is included in SidelinkPreconfigNR; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC; or
2>	for the frequency used for NR sidelink communication/discovery, if the UE selects GNSS as the synchronization reference source:
3>	transmit sidelink SSB on the frequency used for NR sidelink communication/discovery in accordance with TS 38.211 [16] , including the transmission of SLSS as specified in 5.8.5.3 and transmission of MasterInformationBlockSidelink as specified in 5.8.9.4.3;


[bookmark: _GoBack]In our view, UE behaviour upon exceeding x_max should be considered together with proposal 7. If the condition in proposal 7 is met, then the current SyncRef UE will not be selected any longer. Before selecting to a new synchronization source, UE will initiate SLSS transmission based on the existing procedure as shown above and no spec impact is identified. If the condition in proposal 7 is not met, for example UE could measurement PSBCH-RSRP during the first period but cannot measure the PSBCH-RSRP during the other periods, then UE could restart the evaluation of the current SyncRef UE. However, the PSBCH-RSRP without high layer filtering may not be accurate enough to compare with syncTxThreshOoC and initiate/cease SLSS transmission. Before obtaining an accurate PSBCH-RSRP in the next evaluation period, whether to transmit SLSS should be up to UE implementation. For example, UE could just continue SLSS transmission if it is already transmitting SLSS based on the previous evaluation results. Initiating SLSS transmission in option 1 and option 2 will impact RAN2 spec, which is not desirable for us.  
Proposal 9: When exceeding x_max due to LBT failures during evaluation to initiate/cease SLSS transmission, 
· If the condition in proposal 7 is met, the current SyncRef UE will not be selected, UE will initiate SLSS transmission based on the existing procedure in TS 38.331 and no spec impact is identified.
· Otherwise, UE should restart the evaluation of the same SyncRef UE, and whether to transmit SLSS or not before obtaining an accurate PSBCH-RSRP result is up to UE implementation.

2.4 Impacts of new S-SSB design 
	Issue 8-1: Impact on RRM requirement due to new S-SSB design
<FFS>
· Proposals
· Option 1: RAN4 to study and identify the impact of N repeated S-SSB transmissions on RRM requirements

	Agreement
When the SL-BWP contains multiple RB sets, support the followings:
· When UE attempts to transmit S-SSB in a S-SSB occasion (e.g., R16/17 S-SSB occasion, R18 additional candidate S-SSB occasion)
· UE may transmit S-SSB repetition in more than one RB set
· Down-select one of the followings in RAN1#114:
· Alt 1: At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, whether the power for S-SSB transmission on other RB set(s) also does not change due to the number of used RB sets, etc.
· Alt 2: The power for S-SSB transmission on each RB set does not change due to the number of used RB sets
· FFS details, e.g., whether this can be satisfied by (pre-)configuration, etc.
· FFS: Locations of S-SSB repetitions in each RB set are the same as the locations of S-SSB repetitions in the anchor RB set
· FFS: how to (pre)configure resources for the S-SSB repetitions
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· Note: whether UE can transmit S-SSBs over non-contiguous RB sets is subject to RAN4’s reply, details can be found in RAN1’s LS to RAN4 in R1-2304218, R1-2306198

	Agreement
For S-SSB transmission within 1 RB set, for 15 kHz and 30 kHz SCS, Alt6 is supported:
· Alt 6: Support both Option 3-1(revised) and Option B, and enable one of them by (pre-)configuration
Note: the Options are as below
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement
· FFS the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR.
· FFS gap of 0
· Option A: Legacy S-SSB
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
· Option B: Legacy S-SSB
· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
Note: Option A and B are applicable in region with no OCB requirement, or with OCB exemption.
Agreement
Regarding “Option 3-1(revised): Transmit legacy S-PSS/S-SSS/PSBCH N times by repetition in frequency domain, and there is a gap between the repetition(s) to meet OCB requirement”:
· Support:
· Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured
· FFS: value range for gap and N
· FFS: whether N for different RB sets can be different
· FFS: whether to apply any restriction on sl-AbsoluteFrequencySSB-r16 for 60 kHz
· FFS: whether/how to support reducing PAPR of S-SSB transmission, at least considering the following options
· Option 1: use different  across the different S-SSB repetitions to determine the initial scrambling seed of PSBCH, and the sequence shift for S-SSS and S-PSS
· Option 2: phase adjustment among repetitions
· Option 3: no specification impact to reduce PAPR
· Option 4: use S-SSB repetition index to scramble different S-SSB repetition(s)


SL-U introduced S-SSB repetitions both within single RB set and multiple RB sets. Within single RB set, whether to enable S-SSB repetitions in frequency domain will be (pre-)configured considering the OCB requirements in different regions. If enabled, UE should take advantage of all S-SSB repetitions. Firstly, the PSBCH-RSRP accuracy will be improved with more PRBs. However, whether to introduce a stringent accuracy requirement could be further discussed in performance phase. Next, the S-SSB detection probability will increase by soft-combing among multiple S-SSB repetitions compared with receiving single S-SSB. In this way, some syncRef UEs with longer distance could be detected and identified. The syncRef UEs with higher priority could be reselected and the synchronization from system level is better. 
Proposal 10: If multiple S-SSB repetitions are (pre-)configured within single RB set, UE should measure all S-SSB repetitions.
For S-SSB repetitions among multiple RB sets, two options are considered for the transmission power and RAN1 will further down-select one of them. The assumption of S-SSB reception in RAN4 is dependent on the transmission mechanism. Generally, UE will filter or average multiple PSBCH-RSRP measurement results. If the transmission power on a certain RB set changes due to the LBT, for example the transmission power is 20dBm in the first S-SSB period and 23dBm in the second S-SSB period, then it is not reasonable to combine the two PSBCH-RSRP results by filtering. Therefore, it is better to receive the S-SSB on the RB sets with fixed transmission power only, and the RB sets depends on further conclusion in RAN1. If Alt 1 is adopted, at least the power of S-SSB on anchor RB set will not change while the power of S-SSB on other RB sets may change. Then it is better to receive the S-SSB on the anchor RB set only. If Alt 2 is agreed in RAN1, S-SSBs on any RB set could be used. UE should attempt to receive S-SSB on all RB sets and check whether it is available. After measuring an available S-SSB on one RB set, UE could stop measuring S-SSB on the remaining RB sets for power saving or continue measuring S-SSB for better accuracy, which should be left as UE implementation.
Proposal 11: For multiple RB sets, UE should measure S-SSB on RB sets with fixed transmission power only, 
· If Alt 1 is agreed in RAN1, UE shall only measure S-SSB on anchor RB set
· If Alt 2 is agreed in RAN1, UE should attempt to receive S-SSB on all RB sets. After measuring an available S-SSB on one RB set, whether to continue measuring S-SSB on the remaining RB sets is up to UE implementation.

3	Conclusion
This contribution gave our views on core requirements for SL-U and the following observations and proposals:
Observation 1: Rx dropping of V2X data is introduce to avoid the simultaneous V2X data reception and PSBCH decoding from a candidate SyncRef UE with larger timing difference. 
Proposal 1: For Te requirements, the conditions of at least one available S-SSB within [160]ms should apply regardless of SL-DRX configuration.  
Proposal 2: When syncRef UE is synchronized to GNSS directly or in-directly,
· Tdetect,SyncRef UE_V2X (A) is defined as (1.6 + 0.16*x1) seconds
· Max dropping rate of SLSS transmission (B) is [(3+x1)/(10+x1)]*100%
· x1_max = 4 could be used as the starting point
Proposal 3: For asynchronized cases (other than issue 4-1), 
· Tdetect,SyncRef UE_V2X (C) is defined as (8 + 0.16*x2) seconds
· Max dropping rate of V2X data and SLSS transmission (D) is [(0.48+0.16*x2)/(8+0.16*x2)]*100%
· x2_max = 3 could be used as the starting point
Proposal 4: 0.3% Rx dropping rate of V2X data reception during Tdetect,SyncRef UE_V2X could be reused for SL-U.
Proposal 5: For PSBCH-RSRP measurement, define y_max = 2.
Proposal 6: UE shall restart the PSBCH-RSRP measurement for the same SyncRef UE when exceeding y_max.
Proposal 7: Introduce the condition to stop measuring the SyncRef UE: the SyncRef UE cannot be measured for consecutive [2] PSBCH-RSRP measurement periods due to exceeding y_max.
· If the current SyncRef UE selected as synchronization source meets the condition, the SyncRef UE will not selected any longer, and UE will search other SyncRef UEs based on the existing procedure.
· If a candidate SyncRef UE meets the condition, UE will detect and measure the other SyncRef UEs.
Proposal 8: x_max = 2*y_max
· x_max is the maximum number of unavailable S-SSB periods in evaluation for initiation/cease of SLSS transmission 
· y_max is the maximum number of unavailable S-SSB periods PSBCH-RSRP measurement period
Proposal 9: When exceeding x_max due to LBT failures during evaluation to initiate/cease SLSS transmission, 
· If the condition in proposal 7 is met, the current SyncRef UE will not be selected, UE will initiate SLSS transmission based on the existing procedure in TS 38.331 and no spec impact is identified.
· Otherwise, UE should restart the evaluation of the same SyncRef UE, and whether to transmit SLSS or not before obtaining an accurate PSBCH-RSRP result is up to UE implementation.
Proposal 10: If multiple S-SSB repetitions are (pre-)configured within single RB set, UE should measure all S-SSB repetitions.
Proposal 11: For multiple RB sets, UE should measure S-SSB on RB sets with fixed transmission power only, 
· If Alt 1 is agreed in RAN1, UE shall only measure S-SSB on anchor RB set
· If Alt 2 is agreed in RAN1, UE should attempt to receive S-SSB on all RB sets. After measuring an available S-SSB on one RB set, whether to continue measuring S-SSB on the remaining RB sets is up to UE implementation.
4	Reference
[1] RP-222806, WID revision: NR sidelink evolution, OPPO.
[2] R4-2310060, WF on SL evolution RRM requirements - SL unlicensed operation, LG Electronics
[3] R4-1712308, V2X requirements for asynchronous SyncRef UE Selection / Reselection, Intel
[4] R4-1701586, Summary of conference call for V2V_V2X RRM, Huawei, HiSilicon

5	Annex: Selection and reselection of synchronisation reference
5.8.6.2	Selection and reselection of synchronisation reference
The UE shall:
1>	if the frequency used for NR sidelink communication/discovery is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:
2>	select a cell as the synchronization reference source as defined in 5.8.6.3:
1>	else if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else if the frequency used for NR sidelink communication/discovery is included in SL-PreconfigurationNR, and sl-SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>	select GNSS as the synchronization reference source;
1>	else:
2>	perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 38.133 [14]
2>	when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the preconfigured sl-filterCoefficient, before using the PSBCH-RSRP measurement results;
2>	if the UE has selected a SyncRef UE:
3>	if the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as the current SyncRef UE and the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the PSBCH-RSRP of the current SyncRef UE by syncRefDiffHyst; or
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current SyncRef UE; or
3>	if GNSS becomes reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], and GNSS belongs to a higher priority group than the current SyncRef UE; or
3>	if a cell is detected and gNB/eNB (if sl-NbAsSync is set to true) belongs to a higher priority group than the current SyncRef UE; or
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;
2>	if the UE has selected GNSS as the synchronization reference for NR sidelink communication/discovery:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than GNSS; or
3>	if GNSS becomes not reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
4>	consider GNSS not to be selected;
2>	if the UE has selected cell as the synchronization reference for NR sidelink communication/discovery:
3>	if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than gNB/eNB; or
3>	if the selected cell is not detected:
4>	consider the cell not to be selected;
2>	if the UE has not selected any synchronization reference:
3>	if the UE detects one or more SLSSIDs for which the PSBCH-RSRP exceeds the minimum requirement defined in TS 38.133 [14] by sl-SyncRefMinHyst and for which the UE received the corresponding MasterInformationBlockSidelink message (candidate SyncRef UEs), or if the UE detects GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], or if the UE detects a cell, select a synchronization reference according to the following priority group order:
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnbEnb:
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14] (priority group 3);
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to true:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	the cell detected by the UE as defined in 5.8.6.3 (priority group 3);
5>	UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, starting with the UE with the highest PSBCH-RSRP result (priority group 4);
5>	UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 5);
5>	Other UEs, starting with the UE with the highest S-RSRP result (priority group 6);
4>	if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sl-NbAsSync is set to false:
5>	UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP result (priority group 1);
5>	UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sl-SSB-TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result (priority group 2);
5>	UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result (priority group 2);
5>	Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);
NOTE:	How the UE achieves subframe boundary alignment between V2X sidelink communication and NR sidelink communication/discovery (if both are performed by the UE) is as specified in TS 38.213, clause 16.7.
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