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In this contribution, we provide our views on the SL-U RRM impacts for Rel. 18. The updated WID [1] of NR sidelink evolution from 3GPP TSG RAN Meeting #99 is presented below.
	2. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.



[bookmark: _Toc116995842]Discussion
In this section, we discuss the open issues on RRM requirements for NR SL unlicensed operation from RAN4#107 meeting WF R4-2310060 [2].
General
	Issue 1-1: The term of SyncRef UE is not available
<Agreement>
· The term S-SSB period in SL-U is not available at the UE refers to the S-SSB period in which all the candidate S-SSB positions are not available; otherwise the S-SSB period in SL-U is considered as available at the UE.
· FFS: 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 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, value of which could be determined based on the N previously received PSBCH-RSRP value of the SyncRef UE. For higher value of average PSBCH-RSRP value these values would be higher in comparison to lower value of average PSBCH-RSRP. Since higher PSBCH-RSRP of previous N value is indicator of the fact that the unavailability of such SyncRef UE is expected due to the LBT failure and not because of the poor radio condition.  
Proposal 1: RAN4 can consider defining y ms capped by y_max based on the previous measured values of PSBCH-RSRP of SyncRef UE.
Time Period Requirement Related Issues
	Initiation/Cease of SLSS transmission
Issue 3-1: Requirements for SyncRef UE as synchronization reference source 
For information what is the value ‘x’ and ‘x_max’, the agreement for requirements for initiation/cease of SLSS transmission in the last RAN4 meeting is as follow:
· 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.
· 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.
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 
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.
Issue 4-4: Requirement for Tmeasure, PSBCH-RSRP
<FFS>
	For information what is the value ‘y’ and ‘y_max’, the agreement for requirements for Tmeasure,PSBCH-RSRP in the last RAN4 meeting is as follow:
	SL-DRX cycle [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


· y is the S-SSB periods in which the SLSS is not available due to LBT failures and FFS for detailed description and y_max which is capped.


· 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.



The relaxed requirement for evaluation period for initiation/cease of SLSS transmission, detection period (A, C) and associated drop rate (B, D), PSBCH-RSRP measurement period for intra-frequency SyncRef UE during selection/reselection of syncRef UE could have similar impact when subject to CCA failure which can be treated under common umbrella and similar solutions can be applied while considering to define these time period related requirements. 
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Figure 1: SLSS unavailability at Receiving UE due to LBT failure at the SyncRef UE

Observation 1: For evaluation period Tevaluate,SLSS, detection period Tdetect,SyncRef UE_V2X and the associated dropping rate, PSBCH-RSRP measurement period Tmeasure,PSBCH-RSRP for intra-frequency SyncRef UE the similar requirement could be defined considering the similar impact due to CCA. 

While considering the relaxed requirement for these time periods and the associated dropping rate RAN4 can consider relaxing these requirements based on the priority level of synchronization source as indicated in Table below [Sub section 5.8.6, TS 38.331] which is reasonable consideration given that lower priority of synchronization reference source is expected to provide better quality of synchronization information. For example, the evaluation period requirement to measure the PBSCH-RSRP is defined to be 4 S-SSB period/SL DRX cycle, and if the UE is (pre)configured for GNSS based synchronization source and the value of x_max is configured as 8, which is the case when SyncRef UE in network coverage and directly synchronized to GNSS i.e., priority Level P1. Now, if the receiver UE is evaluating the SLSS from the SyncRef UE which is one hop away from GNSS i.e., of priority level P2, its evaluation period could be extended by x_max = 6 S-SSB periods or SL-DRX cycles. Also, according to number of S-SSB occasions considered the associated dropping rate may vary. For example, if UE is monitoring the SyncRef for a greater number of S-SSB occasions the associated dropping rate can be high.

	GNSS-based synchronization
	gNB/eNB-based synchronization

	•                 P0: GNSS 
•                 P1: UE directly synchronized to GNSS 
•                 P2: UE indirectly synchronized to GNSS
•                 P3: gNB/eNB
•                 P4: UE directly synchronized to gNB/eNB 
•                 P5: UE indirectly synchronized to gNB/eNB 
•                 P6: the remaining UEs have the lowest priority.
	•                 P0’: gNB/eNB
•                 P1’: UE directly synchronized to gNB/eNB 
•                 P2’: UE indirectly synchronized to gNB/eNB 
•                 P3’: GNSS 
•                 P4’: UE directly synchronized to GNSS 
•                 P5’: UE indirectly synchronized to GNSS
•                 P6’: the remaining UEs have the lowest priority. 


Observation 2: RAN4 can consider extending time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate based on the priority of synchronization reference source. 

The UE can also consider relaxing these time period requirements subject to CCA and corresponding values of x_max, y_max, A, B and associated dropping rate C, D based on the N previously received PSBCH-RSRP value of the SyncRef UE, for higher value of average PSBCH-RSRP value these values would be higher in comparison to lower value of average PSBCH-RSRP. Since higher PSBCH-RSRP of previous N value is indicator of the fact that the unavailability of such SyncRef UE is expected due to the LBT failure and not because of the poor radio condition. 

Observation 3: RAN4 can consider extending time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate based on the Previous measured values of PSBCH-RSRP of the evaluated SyncRef UE.

Proposal 2: RAN4 can consider extending the: 
a) For Issue 3-1 support option 4, where evaluation period Tevaluate,SLSS could be extended by x, capped by x_max where UE can consider x and x_max based on the options below.
b) For Issue 4-1 support option 2, where Tdetect,SyncRef UE_V2X is determined as A: (1.6+ 0.16*x1) seconds, and option B-1: [(3+x1_max)/(10+x1_max)]*100%  to determine the associated dropping rate, where x1 and x_max is determined based on the options below.
c) For Issue 4-2 support option 2, where Tdetect,SyncRef UE_V2X is determined as C: (8+8*x2) seconds, and option D-1: [(0.48+0.16*x2_max)/(8+0.16*x2_max)]*100% to determine the associated dropping rate, where x1 and x_max is determined based on the options below.
d) For Issue 4-4 support option 4, where Tmeasure,PSBCH-RSRP could be extended by y, capped by y_max where UE can consider y and y_max based on the options below.

Option 1: Priority level (e.g., status of GNSS connection, network coverage, etc.) of the synchronization reference source
Option 2: Previously measured values of PSBCH-RSRP of SyncRef UE.

Other options proposed in the WF to extend these time period requirements by fixed values of S-SSB cycles x_max, y_max, A, B and associated dropping rate C, D. In our view, such extension may not be reasonable given that RX UE may not be aware of the fact whether the unavailability of SLSS is due to LBT failure at the SyncRef UE or it is due to poor radio condition. 

Proposal 3: Extension of time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate by fixed value may not be reasonable, given that Rx UE may not be able to identify the cause of the unavailability of SLSS.
2.3	Initiation / Cease of SLSS transmission
	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



The unavailability of the S-SSB at the RX UE could not be ensured that whether it is due to LBT failure at the SyncRef UE or due to poor channel condition between the evaluated SyncRef UE and the RX UE. Given this unawareness at the RX UE, the behavior of the RX UE should be the same as legacy when S-SSB is not detected during the evaluation period, i.e., if the UE has no selected SyncRef UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC then the UE will transmit the SLSS by randomly selecting, using a uniform distribution, an SLSS ID from the set of sequences defined for out of coverage except SLSS ID 336 and 337 [TS 38.331]. And UE would keep searching a better SyncRef as legacy by performing the PSBCH-RSRP measurements of identified intra-frequency candidate SyncRef UE within the measurement period [TS 38.133]. Hence, there is no need to define the additional procedure.
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	Options 1, 2 and 3 put together define the define the UE behaviour in the Unlicensed band, which is
same as the legacy behaviour given the condition to extend the evaluation period by x_max considering the LBT failure at the SyncRef UE. However, the UE behaviour discussed in option 4 is not obvious and may lead to unwanted UE behaviour pertaining to the condition discussed above. RAN4 need not to discuss/define the additional behaviour for initiation/cease of SLSS transmission.  

Proposal 4: RAN4 need not to discuss/define additional behavior/procedure and UE can initiate SLSS transmission when all the candidate S-SSB positions in every S-SSB period are not available when x > x_max.

0. Selection / Reselection of V2X synchronization Reference source
	Issue 4-3: Requirements for fast sync SyncRef UE detection
<FFS>
· Proposals
· Option 1: 
· When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies.
· Since both the sync SyncRef UE and async SyncRef UE detection times (1.6+x*1.6; 8+x*8 seconds) can be long with LBT failures of the newly detectable SyncRef UEs, we can speed up sync SyncRef UE search by allowing more SLSS Tx drop, e.g. allow 50% SLSS Tx drop and require 0.96+x*0.96 seconds detection time when the following conditions are satisfied 
· No detected SyncRef UE is available, or
· The RSRP of the current SyncRef UE as sync source is lower than a threshold of z.



	It is agreed in the RAN1#113 to provide support for N repeated S-SSB transmissions. 
	RAN1#113
Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:
· Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured
FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.


	
The additional candidate S-SSB occasion in different time slots is expected to have improved probability of SLSS reception at the RX UE, which could compensate for long detection time for the newly detectable SyncRef UE due to LBT failure. However, it would also require the SL UE to have increased drop rate of SL data transmission, SLSS transmission and SL data reception per PSBCH monitoring occasions.
Discussion is still open in RAN1 regarding gap length (including possibility of being 0) of additional candidate S-SSB occasions in different time slots. It is still not clear to us that how these K corresponding additional candidate S-SSB occasion(s) will be aligned with respect to each R16/R17 NR SL S-SSB slots. For example, if the additional candidate occasions are allowed with periodicity less than what supported in legacy, it may not require for SL UE to extend it measurement period. 
Proposal 5: RAN4 can discuss this requirement based on the agreement on new S-SSB design in RAN1. 

	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.



This issue is similar to Issue 3-2. The unavailability of the S-SSB at the RX UE could not be ensured that whether it is due to LBT failure at the SyncRef UE or due to poor channel condition between the evaluated SyncRef UE and the RX UE. Given this unawareness at the RX UE, the behavior of the RX UE should be the same as legacy when S-SSB is not detected during the evaluation period as in TS 38.133, i.e., if the UE has no selected SyncRef UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC then the UE will transmit the SLSS. Therefore, no more additional requirements need to be define.
Proposal 6: RAN4 need not to define additional requirements when exceeding the maximum allowed LBT failure.  
0. L1 SL-RSRP measurement 
	Issue 5-1: SL-RSRP measurement requirement
<FFS>
· Proposals
· Option 1: More RAN1 progress is necessary for further discussion on the impact on SL-RSRP due to MCSt.
· Option 2: Two candidate starting symbols of PSCCH&PSSCH have no impact on both the delay requirements and accuracy requirements of SL-RSRP
· Option 3: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
· Option 4: The L1 SL-RSRP measurement period to be extended to account for the LBT failures detected during the measurement period.



RAN1#112-bis-e, RAN1 sent an LS to RAN2 (R1-2304257) where three approaches for the construction of Multiple Consecutive slots (MCSt) where put forward:
	RAN1
RAN1 has discussed the following approaches to implement/achieve MCSt for SL-U communication. RAN1 would like to seek RAN2’s opinion on the following questions.

Approach 1: “best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) - R16/17 behavior.
· Step 2: L1 report a set of candidate single-slot resource (SA) according to existing L1 resource allocation procedure - R16/17 behavior.
· Step 3: Higher layer selects a set of resources either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior) to achieve MCSt.
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 2: “guarantee MCSt for single TB and best effort for multiple TBs”
· Step 1: Higher layer triggers L1 resource selection for one TB with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the logical channel/TB or other means.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects a candidate multi-slot resource either randomly (R16/17 behavior) or according to a consecutive-slots criterion (new behavior).
· Step 4: Repeat Step 1-3 for different TB if required. 

Approach 3: “guarantee MCSt for multiple TBs”
· Step 1: Higher layer triggers L1 resource (re-)selection one time for one or multiple TBs with one set of parameters (, remaining PDB,  and ) + “number of slots for MCSt” which could be derived based on CAPC of the multiple TBs.
· Step 2: L1 report a set of candidate multi-slot resource (SA) according to most of the existing L1 resource allocation procedure (FFS: RSRP calculation / threshold may need to change)
· Step 3: Higher layer selects transmission resource for the one or multiple TB(s) from the reported set of candidate multi-slot resource (SA).

Question 1 (for Approach 1/ Approach 2): feasibility of selecting the resource for a single TB in MAC layer (single-slot under Approach 1, multi-slot under Approach 2) with the principle of “concatenating” across separate resource selection triggers (across TBs)

Question 2 (for Approach 3): feasibility of triggering the resource selection procedures for multiple SL processes at the same time

Question 3 (Approach 2/ Approach 3): feasibility of providing a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt



	RAN2 response on the question put forward in LS is mentioned below:
	RAN2 

Agreements on MCSt
1: 	For Qustion-1 from RAN1 (Q1 in R1-2304257), R2 replies that it is feasible to select the resource for a single TB in MAC layer and concatenate across separate resource selection triggers across TBs in a best-effort manner.
2:	For Qustion-2 from RAN1 (Q2 in R1-2304257), R2 replies that the approach 3 is not compatible with the current specification and it may bring big specification impacts.
3:	For Question-3 from RAN1 (Q3 in R1-2304257), R2 replies that it is feasible to provide a new parameter “number of slots for MCSt” to L1 when triggering resource (re-)selection for MCSt.



In the legacy Rel-16 requirement, the L1 SL-RSRP measurement period corresponds to one slot for resource sensing and (re)selection procedure. Based on the approaches discussed in RAN1, approach 1 will not have any impact on RAN4 requirement. However, if approach 2 or 3 is considered, then the requirement for SL-RSRP measurement period could require revision as L1 is supposed to report multi-slot measurement results.
Proposal 7: RAN4 to wait for RAN1 agreements on approaches to implement/achieve MCSt for SL-U communication.
0. Congestion control measurement
	Issue 6-1: RSSI measurement
<FFS>
· Proposals
· Option 1: There is no impact on congestion control requirements due to SL-U operation, and the existing single-shot SL-RSSI measurement requirements can be applied.
· Option 2: The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission



Regarding slots with 2 candidate starting symbols following agreement has been made in RAN1:

	Agreement
For slots with 2 candidate starting symbols for a PSCCH/PSSCH transmission:
· The location of 1st starting symbol can be (pre)configured from {#0,#1,#2,#3,#4,#5,#6} per BWP
· By default (if no (pre)configuration), the location of the 1st starting symbol is symbol#0
· The location of 2nd starting symbol is (pre)configured from {#3,#4,#5,#6,#7} per BWP
· It shall be configured such that within a slot, the number of symbols used for PSCCH/PSSCH transmission from 2nd starting symbol is not smaller than 6
· It shall be configured such that within a slot, the 2nd starting symbol is later than the 1st starting symbol
· PSCCH/PSSCH transmission starting from 1st or 2nd starting symbol shall have the same ending symbol within a slot
Note: assume symbol index in a slot starts from #0



For the congestion control measurements, channel busy ratio (CBR) estimation is based on SL-RSSI measurement provided by physical layer. And the SL RSSI measurements definition is described in 38.215. In our view the definition of SL RSSI may require revision, as depending on the position of the 2nd starting symbol the measure SL RSSI may vary which could lead to false indication of congestion. However, the definition of SL-RSSI considering 2 starting symbol is not under the scope of RAN4 discussion and can be taken for consideration in RAN1. 
Observation 4: Based on the position of 2nd starting symbol in a slot the measured SL RSSI may vary indicating false congestion indication.
Proposal 8: The revision of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.
Interruption
	Issue 7-1: Interruption
<FFS>
· Proposals
· Option 1: Further study and discussion are needed
· Option 1-1: Open to discuss whether and how to consider the interruption on WAN due to LBT operation
· Option 1-2: RAN4 needs to study the impacts on current SL-DRX operation due to LBT operation and UE behavior after LBT failure before deciding whether to introduce any interruption requirements for LBT operation
· Option 2: 
· Allow interruption to WAN due to LBT operation during SL-DRX off duration
· When SL-DRX is configured, no interruption is allowed during COT duration if the COT is shared
· Option 3: No impact on interruption requirements due to sidelink operation on a unlicensed carrier.



The interruption to WAN requirement due to LBT operation during SL DRX off duration at the Tx UE could require revisiting the requirement. The legacy requirement of this interruption is indicated in table 1. 
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	NR Slot 
	Interruption length X (slots)

	
	length (ms)
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3


Table 2: Interruption length X due to Sensing during SL DRX off duration
When SL-U TX UE is performing concurrent SL-U communication along with Uu communication, there will be potential interruption to WAN when LBT is performed by the SL-U TX UE over SL carrier at the UL slot of Uu interface. 
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Proposal 9: RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.
Some company proposed to allow interruption to WAN due to LBT operation during SL-DRX off duration, however it is not clear for how long the interruption can be extended, which could degrade the Uu performance if interruption is prolonged. 
Observation 5: In option 2, it is not clear that for how long the interruption can be extended, which could degrade the Uu performance if interruption is prolonged. 
In our view, RAN4 could consider the solution that would ensure minimum interruption to WAN. It is agreed in RAN1 to provide support for multiple consecutive slots (MCSt) which would provide multiple avenues to perform LBT on the slots that are non-overlapping with the UL slots. Also, based on the priority of the SL or Uu traffic, the TX UE could prioritize if interruption to WAN should be allowed or not. For example, if the SL-U traffic has the higher priority then the Uu, then TX UE could consider interrupting to WAN and vice-versa. If the prolonged interruption is observed at the TX UE, then TX UE could consider reconfiguring the SL-DRX offset of the RX UE such that minimum interruption is ensured. Also, if the CAPC value of the associated SL transmission is high which corresponds to the low priority class, the UE may consider dropping the LBT operation in SL and not cause interruption to WAN and vice-versa.
Proposal 10: RAN4 to discuss on how to handle interruption to WAN based on the:
Option 1: Priority of the SL-U and Uu traffic
Option 2: MCSt configuration of SL transmission at the TX UE
Option 3: SL-DRX reconfiguration from the TX UE to the RX UE
Option 4: CAPC value of associated SL transmission
Others
	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.



In the RAN1, there is ongoing discussion on new design of S-SSB transmission:
	RAN1#113
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
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)

Agreement
Regarding the number and location(s) of additional candidate S-SSB occasions, support:
· Option 2 (12): Each R16/R17 NR SL S-SSB slot has K corresponding additional candidate S-SSB occasion(s) in different time slot(s), and the gap between them is (pre-)configured
· FFS details, e.g., value of K, details on gap length (including possibility of being 0), etc.



The additional candidate S-SSB occasion in different time slots is expected to have improved probability of SLSS reception at the RX UE, however it may require the SL UE to have increased drop rate of SL data transmission, SLSS transmission and SL data reception per PSBCH monitoring occasions. Also, depending on how the gap length K between these additional candidate S-SSB occasions is (pre-)configured it could also impact the time period related requirements such as detection period and measurement period.
Observation 6: Additional candidate S-SSB occasion(s) in different time slot(s) could impact the SL drop rate per PSBCH occasion and time period requirements accordingly.    
With the repetition of S-SSB in frequency domain in more then one RB set to meet the OCB requirement, if the power of the S-SSB transmission is reduced compared to legacy it could result in the reduced coverage of the S-SSB transmission. And the reduced coverage is expected to impact the detectability requirement of the SyncRef UE. 
Observation 7: S-SSB repetition in more than one RB set could impact the SLSS coverage and the detectability requirement of the SyncRef UE. 
Proposal 10: RAN4 can wait for RAN1 agreements on the new S-SSB design.
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: RAN4 can consider defining y ms capped by y_max based on the previous measured values of PSBCH-RSRP of SyncRef UE.
Observation 1: For evaluation period Tevaluate,SLSS, detection period Tdetect,SyncRef UE_V2X and the associated dropping rate, PSBCH-RSRP measurement period Tmeasure,PSBCH-RSRP for intra-frequency SyncRef UE the similar requirement could be defined considering the similar impact due to CCA. 

Observation 2: RAN4 can consider extending time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate based on the priority of synchronization reference source. 

Observation 3: RAN4 can consider extending time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate based on the Previous measured values of PSBCH-RSRP of the evaluated SyncRef UE.

Proposal 2: RAN4 can consider extending the: 
a) For Issue 3-1 support option 4, where evaluation period Tevaluate,SLSS could be extended by x, capped by x_max where UE can consider x and x_max based on the options below
b) For Issue 4-1 support option 2, where Tdetect,SyncRef UE_V2X is determined as A: (1.6+ 0.16*x1) seconds, and option B-1: [(3+x1_max)/(10+x1_max)]*100%  to determine the associated dropping rate, where x1 and x_max is determined based on the options below.
c) For Issue 4-2 support option 2, where Tdetect,SyncRef UE_V2X is determined as C: (8+8*x2) seconds, and option D-1: [(0.48+0.16*x2_max)/(8+0.16*x2_max)]*100% to determine the associated dropping rate, where x1 and x_max is determined based on the options below.
d) For Issue 4-4 support option 4, where Tmeasure,PSBCH-RSRP could be extended by y, capped by y_max where UE can consider y and y_max based on the options below

Option 1: Priority level (e.g., status of GNSS connection, network coverage, etc.) of the synchronization reference source
Option 2: Previously measured values of PSBCH-RSRP of SyncRef UE.

Proposal 3: Extension of time period requirement when subject to LBT failure at the SyncRef UE and its associated dropping rate by fixed value may not be reasonable, given that Rx UE may not be able to identify the cause of unavailability of SLSS.

Proposal 4: RAN4 need not to discuss/define additional behavior / procedure and UE can initiate SLSS transmission when all the candidate S-SSB positions in every S-SSB period are not available when x > x_max.

Proposal 5: RAN4 can discuss this requirement based on the agreement on new S-SSB design in RAN1. 
Proposal 6: RAN4 need not to define additional requirement when exceeding the maximum allowed LBT failure.  
Proposal 7: RAN4 to wait for RAN1 agreements on approaches to implement/achieve MCSt for SL-U communication.
Observation 4: Based on the position of 2nd starting symbol in a slot the measured SL RSSI may vary indicating false congestion indication.
Proposal 8: The of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.

Proposal 9: RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.
Observation 5: In option 2 it is not clear that for how long the interruption can be extended, which could degrade the Uu performance if interruption is prolonged. 
Proposal 10: RAN4 to discuss on how to handle interruption to WAN based on the:
Option 1: Priority of the SL-U and Uu traffic
Option 2: MCSt configuration of SL transmission at the TX UE
Option 3: SL-DRX reconfiguration from the TX UE to the RX UE
Option 4: CAPC value of associated SL transmission

Observation 6: Additional candidate S-SSB occasion(s) in different time slot(s) could impact the SL drop rate per PSBCH occasion and time period requirements accordingly.    
Observation 7: S-SSB repetition in more than one RB set could impact the SLSS coverage and the detectability requirement of the SyncRef UE. 
Proposal 11: RAN4 can wait for RAN1 agreements on the new S-SSB design.
[bookmark: _Toc116995849]References
[1] [bookmark: _Ref114500673]RP-230077, WID revision: NR sidelink evolution, 3GPP TSG RAN#99.
[2] R4-2310060, WF on SL evolution RRM requirements – SL unlicensed operation, 3GPP RAN4#107
[3] 3GPP TS-38.133, “Requirements for support of radio resource management (Release 17)”



image4.png
wusiosforxue[_ o T o T v T o T o T o ] [ o T v T o T v T v T o]
SLUTKUE [

~ STORXGycle

EA L S S E— N E— S — S — S —

SLDRX cycle

[isr operstion Beor

v merruption




image5.png




image1.png
|

LBT success at SyncRef UE |:I LBT failure at SyncRef UE and
and S-SSB available at UE S-SSB unavailable at UE

I:l S-SSB search window

— Tevaluste,sLss =4XS-SSB period ——————————
S-SSB
period





image2.png
1> else:
2> for the frequency used for NR sidelink communication/discovery, if syncTxThreshOoC is included in
SidelinkPreconfigNR; and the UE is not direc11¥ sgchronized to GNSS, and the UE has no selected SzncRef
UE or the PSBCH-RSRP measurement result of the selectex yncRe: 1s below the value o:
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 specitied in 5.8.5.3 and transmission of
MasterInformationBlockSidelink as specified in 5.8.9.4.3;
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