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[bookmark: _Toc116995841]Introduction
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
[bookmark: _Toc127524019]In shared channel access operation, initiating UE which intends to perform the SL transmission needs to successfully complete the LBT procedure check before being able to initiate the same transmission by performing the channel occupancy measurement in CCA slots of 9 µs duration. If the RSSI at the UE while performing channel occupancy measurement meets certain conditions with respect to the configured channelOccupancyThreshold then the channel is deemed to be available for transmission. RAN4 can study if the similar channel occupancy measurement under CCA for NR-U could be reused for SL-U operation.
[image: ]
Figure 1: CCA slot with duration Tsl = 9 µs, where the energy sensing takes place during 4 µs.
The general approach that can be adopted by RAN4 RRM when defining the SL-U requirements is to extend the measurements/evaluation periods and timing requirements to account for LBT failures.
The RAN4 RRM requirements for NR-U could be used as reference for SL-U as much as possible.
Initiation / Cease of SLSS transmission  
Requirements for SyncRef UE as synchronization reference source
	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. 



Since the transmission of SLSS from SyncRef UE is subject to CCA failure in the unlicensed band of operation, RAN4 can consider extending the evaluation period to (4 + x) S-SSB periods or SL-DRX cycles. The values of x and x_max could be determined based on an association, for example, to the priority level of synchronization source which UE can determine from the SLSS ID and in-coverage status of the synchronizations source. It would be reasonable for the UE to consider priority level of synchronization source while extending the measurement period, for example, allowing that a longer extension can be applied for assessing higher priority synchronization source and avoid premature initiation/cease of SLSS transmission by the UE.

Proposal 1: 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.  

There is ongoing discussion in RAN1 on support of additional S-SSB occasion on RB-set(s) to meet the OCB requirements and in the slots to deal with the LBT failure, which could further impact the measurement period requirement.

Proposal 2: RAN4 should also consider extending the measurement period requirement based on the S-SSB design consideration once agreed in RAN1.

Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission
	Issue 2-2: Requirement when exceeding the maximum allowed LBT failures during evaluation to initiate/cease SLSS transmission 
· RAN4 to continue discussion whether and how to define requirement and procedure when exceeding the maximum allowed LBT failure during evaluation to initiate/cease SLSS transmission.

Issue 3-3: Requirement when exceeding the maximum allowed LBT failures 
· RAN4 to continue discussion whether and how to define requirement and procedure when exceeding the maximum allowed LBT failure for selection/reselection of V2X synchronization source. 



The unavailability of S-SSB at UE could be not only be conditioned to LBT failure at syncRef UE but could also be due to undetectability of S-SSB due to poor channel condition. When the number of unavailable S-SSB is large the UE is not required to meet the corresponding requirements.

Proposal 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.  

First SLSS transmission 
	Issue 2-4: First SLSS transmission 
· RAN4 to continue discussion whether to introduce additional time or condition for initial SLSS transmission after 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.
Proposal 4: RAN4 can consider extending the first SLSS transmission time subject to LBT failure.

Selection / Reselection of V2X synchronization Reference 
     	source 
Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate 	
	Issue 3-1: Requirements for Tdetect, SyncRef UE_V2X and allowed drop rate 
· 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. 


	
[bookmark: _Hlk134700108]For (re)selection of SyncRef UE, the UE should be able to identify newly detectable SyncRef  within  Tdetect, SyncRef UE_V2X, for non-SL-DRX case which is 1.6 seconds and 8 seconds with maximum allowed dropping rate of SLSS transmission of 30% and 6% respectively. Also UE is allowed to drop upto 2 slots of SL data reception  per S-SSB monitoring occasion with maximum overall drop rate of 0.3%. The SyncRef UE detection period Tdetect, SyncRef UE_V2X needs to accommodate for the LBT failure at the SyncRef UE with its corresponding impact on UE transmission and reception rate.
RAN4 can consider extending the Tdetect,SyncRef UE_V2X, where Tdetect,SyncRef UE_V2X which is (1.6 + z) seconds and (8 + z) seconds for allowed SL transmission dropping rate of (30 + z)% and (6 + z)%  and up to (2+ z) slots of SL data reception per S-SSB monitoring occasion with maximum overall drop rate of (0.3 + z)% for purpose of selection/reselection of SyncRef UE for both UE in SL-DRX  and non SL-DRX case, where z is capped by z_max. 
Where the value of z and z_max could be determined based on, e.g., the priority level synchronization reference source which is known to the UE from the SLSS ID and in-coverage status of sync source. 
Proposal 5: RAN4 can consider extending the Tdetect,SyncRef UE_V2X by z seconds and improvement in relaxed dropping rate of SL transmission and reception during PSBCH monitoring by UE. 
Proposal 6: Tdetect,SyncRef UE_V2X and allowed drop rate could be extended considering, for example, the priority of the synchronization source, or other criteria for determining how much to extend.
Requirement for Tmeasure, PSBCH-RSRP
	Issue 3-2: Requirement for Tmeasure, PSBCH-RSRP 
· 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 detailed description and y_max which is capped. 

	SL-DRX cycle [ms]
	Tmeasure, PSBCH-RSRP [ms]

	No SL-DRX
	(2 + y) *160

	SL-DRX cycle ≤ 160ms
	(2 + y) *1 60

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






For (re)selection of SyncRef UE, the Tmeasure,PSBCH-RSRP period requirement over which UE perform PSBCH-RSRP measurement of 3 SyncRef UE needs to accommodate for the LBT failure at the SyncRef UE, details of which could be FFS. 
Proposal 7: 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.
Congestion control measurement
RSSI measurement
	Issue 5-1: RSSI measurement 
RAN4 needs to investigate whether to have SL RSSI measurement impact depending on RAN1’s conclusion for congestion control. 



[bookmark: OLE_LINK84][bookmark: OLE_LINK85]When no sidelink transmissions occur, the sidelink UE perform a single-shot SL-RSSI measurement for each sub-channel included in all the slots configured as transmission pools. No potential impact to SL-RSSI measurement for congestion control is expected due to LBT mode of operation.
Proposal 8: No potential impact is expected to SL-RSSI measurement for congestion control is expected due to LBT. 

[bookmark: _Toc116995848]Conclusion

In the paper, the following Observations and Proposals were made:
Observation 1: The RAN4 RRM requirements for NR-U could be used as reference for SL-U as much as possible.
Proposal 1: 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.  

Proposal 2: RAN4 should also consider extending the measurement period requirement based on the S-SSB design consideration once agreed in RAN1.

Proposal 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. 
Proposal 4: RAN4 can consider extending the first SLSS transmission time subject to LBT failure 
Proposal 5: RAN4 can consider extending the Tdetect,SyncRef UE_V2X by z seconds and improvement in relaxed dropping rate of SL transmission and reception during PSBCH monitoring by UE.
Proposal 6: Tdetect,SyncRef UE_V2X and allowed drop rate could be extended considering the priority of the synchronization source, or other criteria for determining how much to extend.
Proposal 7: 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.
Proposal 8: No potential impact is expected to SL-RSSI measurement for congestion control is expected due to LBT. 
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Annex: RAN1 #112bis-e Agreements on SL
	Agreement
[bookmark: _Hlk132797182]The existing NR-U EDT procedures for uplink transmissions is taken as the baseline for SL-U in Rel-18.
· FFS: details for S-SSB and PSFCH transmissions (e.g., EDT determination based on PC,MAX and/or network configured EDT, value for TA), if needed

Agreement
For the CPE agreements reached so far in this agenda, the 1 or at most 2 symbols just before the next AGC symbol for CPE transmission is/are physical symbol(s).

Agreement
The container for carrying the COT sharing information from a COT initiator UE includes at least the SCI.
· FFS 1st and/or 2nd stage SCI

R1-2303972	FL summary #2 for AI 9.4.1.1: SL-U channel access mechanism	Moderator (OPPO)

Agreement
For dynamic channel access mode with multi-channel case in SL-U, both NR-U DL Type A and Type B multi-channel access procedure are supported for multiple PSFCH transmissions on multiple channels.
· FFS: It is up to UE implementation to perform either Type A or Type B multi-channel access procedure.
· FFS: whether this can initiate a shared COT
· FFS: whether there is any special handling needed for transmission in a shared COT on one or more of the channels

Agreement
Channel access procedures for SL multi-channel transmission(s) include the following cases.
· If a UE is scheduled to transmit on a set of channels C, and if the SL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on configured resources on the set of channels C, and if the SL transmissions are configured to start transmissions at the same time on all channels in the set of channels C, or
· If a UE intends to perform sidelink transmissions on selected resources on the set of channel C, and if SL transmissions are to start at the same time on all channels in the set of channels C.
Agreement
The draft LS to RAN4 on PSFCH and S-SSB transmissions over non-contiguous RB sets in R1-2304145 is endorsed.
Final LS to RAN4 in R1-2304218.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL unicast in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used as follows: 
· If ‘ACK’ is received, for every priority class ,  ; otherwise is increased to the next allowed value.
· Note: this is not applied to the case that reference duration includes multiple PSSCHs with ACK/NACK HARQ-ACK enabled, if that case is supported.

Agreement
The ACK/NACK HARQ-ACK feedback corresponding to the PSSCH for SL groupcast option 2 in the reference duration for the latest SL channel occupancy for which ACK/NACK HARQ-ACK feedback is available is used according to Option 2 when the ratio in Option 1 is not (pre-)configured; otherwise Option 1.
· Option 1: Based on a (pre-)configurable ratio of received SL HARQ-ACK feedbacks in the latest SL reference duration,  is reset to  for every priority class , otherwise increase  for every priority class  to the next higher allowed value.
· FFS: whether the ratio of the received SL HARQ-ACK feedbacks is ‘ACK’, ‘NACK’ or ‘ACK+NACK’
· FFS: how to calculate the ratio
· Note: the (pre-)configuration ratio values of 100% is a valid candidate
· Option 2: If at least a ‘ACK’ is received related to any transmissions within the latest SL reference duration, for every priority class  ; otherwise is increased.
Working assumption 
When multiple CPE starting candidate positions are (pre-)configured for PSCCH/PSSCH transmission, for the case of initiating a COT
· For partial RB set resource allocation, the UE selects a CPE starting position according to one of the followings (to be down-selected) according also to reservation information
· A (pre-)configured default CPE starting position
· The highest priority among the detected and the transmitted reservations
· Note: the exact condition and how to use reservation information needs to be decided
· FFS whether the behavior should be allowed for full RB set resource allocation
· FFS other condition including comparison of EDT and the measured energy associated the existing reservation
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· For the case of full RB set resource allocation, a CPE starting position is randomly selected among the one or multiple CPE starting candidate positions (pre-)configured per priority of the PSCCH/PSSCH transmission.
· FFS whether the behaviour should be allowed for partial RB set resource allocation
· Note: the exact condition and whether/how to use reservation information needs to be decided
· FFS whether the UE uses only the selected CPE starting position or a later CPE starting position(s) than the selected one (e.g., if failed or not finished) could be also used.
· FFS whether the use of reservation information is conditioned on the existence of other technologies (e.g., NR-U)
· FFS whether this applies only to mode 2 or including mode 1 as well

Agreement
For 15 kHz, 30kHz and 60kHz SCSs, a set of CPE starting candidate position(s) for PSCCH/PSSCH is (pre-)configured or pre-defined in the spec (to be down-selected) separately for transmission within COT and transmission outside COT.
· Note: It is up to the (pre-)configuration or pre-definition in the spec (to be down-selected) whether each set of CPE starting candidate position(s) associated with Option 1 (1-symbol length) for CPE window or Option 2 (2-symbol length) for CPE window and whether each set of CPE starting candidate position(s) include one or multiple starting position(s)
· FFS whether the set(s) of CPE starting positions are (pre-)configured/pre-defined per priority
· FFS values for the (pre-)configured/pre-defined CPE starting candidate position(s) (including a default value) for each set, and whether the default value is the same or different for different sets


Agreement
Send an LS to RAN2 according to the following content for the LS:
	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



Action to RAN2: RAN1 respectfully asks RAN2 to provide an answer to the questions above.

Agreement
At least the following information should be used as part of COT sharing information from the COT initiator UE.
· CAPC used for initiating the COT
· Existing / legacy R16/17 L1 source and destination IDs
· FFS additional ID(s)
· Time domain information of the shared COT
· FFS: starting offset, number of slots, [remaining or total] COT duration, or a combination of them
· Frequency domain information of the shared COT 
· FFS applicable RB set(s), FRIV, and any other(s)
· FFS: how each of the above is indicated.
· Note, other information is not precluded.


Agreement
To resolve the Type 1 LBT blocking issue, where one UE performing a Type 1 LBT procedure for using its own selected/reserved resource(s) is blocked by another UE’s SL transmission at least in a slot preceding to the selected/reserved resource and causing the LBT to fail, further study the following options in a future meeting.
· Option 1:
· UE avoid selection of N consecutive resource(s) before a reserved resource with high priority when the transmitting symbols of the selected resource overlap with Type 1 LBT of the reserved resource.
· UE avoid selection of N consecutive resource(s) after a reserved resource when the transmitting symbols of the reserved resource overlap with LBT of the selected resource.
· FFS: the avoidance should be performed by L1 exclusion or L2 MAC selection
· FFS: whether / how to achieve this in RA mode 1
· FFS: How to determine value of N
· Option 2: 
· UE prioritizes/selects resource(s) for transmission in slot(s) after a reserved resource when transmission of the selected resource is able to share the initiated COT of the reserved resource (i.e., the selected resource(s) is within the COT duration of the reserved resource and the CAPC value of the selected resource(s) is equal to or higher than that of the reserved resource).
· UE prioritizes/selects resource(s) for transmission in slot(s) before a reserved resource when transmission of the selected resource is able to share its initiated COT with the reserved resource (i.e., the reserved resource is within the COT duration of the selected resource(s) and the CAPC value of the selected resource(s) is equal to or smaller than that of the reserved resource).
· FFS whether / how to achieve this in RA mode 1.
· Option 3: UE selects extra / more resources than required for transmitting a TB (i.e., overbooking) to accommodate potential Type 1 LBT failures. FFS how to determine/preconfigure the number of extra selected resources.
· Option 4: The expected LBT duration is determined firstly, then resource selection takes into account of the expected LBT duration is performed.
· Option 5: At MAC layer, selection of resource(s) among the reported set of candidate resources from L1 is up to UE implementation in mode 2 for SL-U, instead of random selection.
· Option 6: UE excludes frequency resources (if any) previously reserved via SCI by other SL UEs in the corresponding slot, when estimating the detected power within a sensing slot duration in Type 1 channel access.
· Option 7: SL UE deems channel busy only if the UE detects transmission other than SL transmission occupying the channel (e.g., exceeding the energy detection threshold), i.e., the energy detection for EDT checking in LBT procedure does not take into account the energy from SL transmissions.
· Option X: No solution is needed. To avoid inter-UE blocking from performing Type 1 LBT can be handled based on UE implementation (e.g., as the start timing to perform LBT sensing is determined by each UE).

Agreement
A higher layer parameter “absenceOfAnyOtherTechnology” is supported in Rel-18 for SL transmissions in unlicensed bands (e.g., by level of regulation).
· This is per carrier (pre-)configuration
· This parameter “absenceOfAnyOtherTechnology” is not expected to be provided if the SL-U carrier is overlapped with either the LTE-LAA or the NR-U carrier.

Conclusion
For defining the locations of CPE starting positions, RAN1 concludes that the NR-U principle for switching gaps is reused in SL-U, that is:
· The TX/RX switching gap is already included in the existing channel sensing structures
· The RX/TX switching gap is already included in the existing channel sensing structures
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