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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
General
[bookmark: _Hlk146619287]In this section, we discuss the open issues on RRM requirements for NR SL unlicensed operation from RAN4#108 meeting WF R4-2314349 [2] 
	<FFS>
Issue 1-1: The term of SyncRef UE is not available
· Option 1 (Ericsson): 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
· Option 2 (Nokia): RAN4 can consider defining y ms capped by y_max based on the previous measured values of PSBCH-RSRP of SyncRef 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.  
RAN4 can consider defining y ms capped by y_max based on the previous measured values of PSBCH-RSRP of SyncRef UE.

Initiation / Cease of SLSS transmission
	Issue 3-1: Requirements for SyncRef UE as a synchronization reference source (x_max)
< Agreement>
	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.


· x_max = [4 or 6]
· FFS if further updates are needed subject to RAN1 agreements on the number of additional SSB occasions



	RAN4 has agreed to extend the evaluation time allowed to initiate and cease the S-SSB transmission 4+x S-SSB periods subject to LBT failure, when the reference timing used for sidelink transmission is a SyncRef UE. Where x is the S-SSB periods in which the SLSS is not available due to LBT failures at the SyncRef UE, and is capped by maximum value of x_max. The value of x_max should be determined based on the priority level of the synchronization reference source. For example, as indicated in the table 1, the lower value of priority corresponds to the higher priority of synchronization reference source and hence x_max can be defined as follows:
· x_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly,
· and x_max = 4 in other cases of SyncRef UE as synchronization reference source

Table 1: Priority Level of Synchronization Reference Source for NR SL UE
	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. 



Proposal 2: Value of x_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider value of x_max  as:
· x_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell.
· and x_max = 4 in other cases of SyncRef UE as synchronization reference source

Regarding the new S-SSB design following agreements are made in the RAN1

	Regarding S-SSB repetition in single RB set
.RAN1#114
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”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per RB set from {[0], 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per RB set from {2, 3, 4, 5, …, 9}
· The gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH

Regarding S-SSB repetition in more than one RB set
RAN1#114
Agreement
Regarding “UE may transmit S-SSB repetition in more than one RB set”:
· At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],}
· On non-anchor RB set
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is taken into account
· M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

Agreement
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies)
Regarding additional candidate S-SSB occasion(s) in different time slot(s)
RAN1#114
Agreement
Regarding “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”, support:
· K is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4}
· Gap_1 is (pre-)configured per SL-BWP from {0, 1, 2, 3, 4, …, 639} slots
· Gap_2 is fixed to Gap_1
· Note:
· Gap_1 is the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion
· Gap_2 is the gap between any two adjacent additional candidate S-SSB occasions corresponding to one R16/R17 NR SL S-SSB slot when K>1



Regarding additional candidate S-SSB occasion(s) in different time slot(s)
RAN1 has agreed to support up to 4 additional S-SSB occasions in different time slot for each R16/R17 NR SL S-SSB slots, such that the gap between a R16/R17 NR SL S-SSB slot and its 1st corresponding additional candidate S-SSB occasion and the gap between any two adjacent additional candidate S-SSB occasions can be (pre-)configured from 0 to 639 slots. RAN4 has agreed to the requirement of evaluation time as 4+x S-SSB periods where x is the S-SSB periods in which the SLSS is not available due to LBT failures, and is capped by x_max. It is up to the UE capability to meet the evaluation time requirement of 4+x S-SSB periods, whether by considering measurements of additional S-SSB slots and/or R16/R17 S-SSB slots. Therefore, no impact to evaluation time requirement for initiation/cease of the SLSS transmission is expected due to additional candidate S-SSB occasions.
Proposal 3: No impact on the evaluation time requirement is expected for initiation/cease of the SLSS transmission due to additional candidate S-SSB occasions time slots corresponding to R16/R17 NR SL S-SSB slots.
Regarding S-SSB repetition in single RB set and more than one RB set
Instead of using interlaced RB transmission, RAN1 has agreed to support N times repetition of legacy S-SSB in a RB set in the same S-SSB period to meet the OCB requirement, where the N number of repetition can range from 2 to 9. Also, the understanding is that the UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s). When considering transmission of S-SSB over multiple RB sets, it is agreed that the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets. So, from the legacy requirement understanding is that UE is required to measure 4 legacy and/or additional S-SSBs in total which could be performed in the same S-SSB period as well, thus the measuring UE can combine these frequency domain copies of S-PSS/S-SSS/PSBCH to improve the evaluation performance and it might not be required for the UE to use the full extended evaluation period. Evaluation period could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured. 
Observation 1: UE is required to measure 4 legacy and/or additional S-SSBs in total which could be performed in the same S-SSB period also, the measuring UE can combine the frequency domain copies of S-PSS/S-SSS/PSBCH to improve the detection performance and it might not be required for the UE to use the full extended evaluation period of 4+x S-SSB periods. Evaluation period could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured.
Proposal 4: Open to discuss whether further updates are required with respect to RAN1 agreements on the number of additional SSB occasions in single RB set and more than one RB set.

Selection / Reselection of V2X synchronization Reference source
	Issue 4-1: Detection requirements for SyncRef UE that is synchronized
<Agreement>
· For SyncRef UE synchronized to GNSS directly or indirectly when GNSS is of higher priority
· 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.
· A: (1.6+1.6*x1) seconds 
· B: 30% of its SLSS transmissions during the Tdetect,SyncRef UE_V2X
· FFS: 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.
· For other cases
· 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.
· C: (8+8*x2) seconds 
· D: 6% of its V2X data and SLSS transmissions during the Tdetect,SyncRef UE_V2X
· FFS: 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.



RAN4 has agreed that for the purpose of selection/reselection of the SyncRef UE as synchronization reference source which is done by monitoring the SLSS ID used by the SL UE for its S-SSB transmissions, the UE should be able to identify newly detectable intra-frequency SyncRef UE within the extended detection window of (1.6+1.6*x1) seconds and (8+8*x2) seconds respectively for SyncRef UE synchronized to GNSS directly or indirectly when GNSS is of higher priority and for other cases respectively with the agreed SLSS dropping rate to be same as legacy. As indicated in section 12.4 shown below, if there is any delay or drop in SLSS transmission within the UE search window of 3 S-SSB detection that corresponds to window duration of 480ms in the measurement period, the measurement period get extended which is in the order of 1.6*x1 seconds and 8*x2 seconds detection window for Sync and Async case respectively, where x1 < x1_max and x2 < x2_max.

	Section 12.4 [38.133]
[image: ]



The value of x1_max and x2_max should be determined based on the priority level of the synchronization reference source. For example, as indicated in the table 1, the lower value of priority corresponds to the higher priority of synchronization reference source and hence x1_max and x2-max can be large for higher priority of SyncRef UE as defined below:
· X1_max, x2_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly, which is higher priority of SyncRef UE 
· and X1_max, x2_max = 4 in other cases of SyncRef UE as synchronization reference source, which corresponds to the lower priority of SyncRef UE

Proposal 5: Value of x_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider value as:
· X1_max, x2_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly, which is higher priority of SyncRef UE 
· and X1_max, x2_max = 4 in other cases of SyncRef UE as synchronization reference source, which corresponds to the lower priority of SyncRef UE

	Issue 4-3: Requirement for Tmeasure,PSBCH-RSRP (y_max)
<Agreement>
	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.


· y_max = [2 or 4]
· FFS if further updates are needed subject to RAN1 agreements on the number of additional SSB occasions



Proposal 6: Value of y_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider value of y_max  as:
· y_max = 4 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly,
· and y_max = 2 in other cases of SyncRef UE as synchronization reference source

	Issue 4-5: Requirements for fast sync SyncRef UE detection 
<FFS>
· Option 1 (Qualcomm): 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.
· z can follow the SLSS evaluation threshold, or a separately configured threshold.
·  Option 2 (Nokia): RAN4 can discuss this requirement based on the agreement on new S-SSB design   
                in RAN1



RAN1 has agreed to support N times repetition of legacy S-SSB in a RB set in the same S-SSB period to meet the OCB requirement, where the N number of repetition can range from 2 to 9. Also, the understanding is that the UE can attempt to transmit on additional candidate S-SSB occasion(s) regardless of whether or not it transmitted on R16/R17 S-SSB occasion(s). When considering transmission of S-SSB over multiple RB sets, it is agreed that the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets. So, from the legacy requirement, understanding is that UE is required to measure 3 legacy and/or additional S-SSBs during UE S-SSB search window which could be performed in the same S-SSB period as well, thus the measuring UE can combine these frequency domain copies of S-PSS/S-SSS/PSBCH to improve the detection performance and it might not be required for the UE to use the full extended detection time of (1.6+x*1.6; 8+x*8 seconds). Detection time could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured.
	Regarding S-SSB repetition in single RB set
.RAN1#114
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”, and “Alt 3: the value of gap is (pre-)configured, and the value of N is (pre-)configured”, support:
· Gap is (pre-)configured per RB set from {[0], 1, 2, 3, …, 84} PRBs
· N is (pre-)configured per RB set from {2, 3, 4, 5, …, 9}
· The gap is between the lowest subcarrier of the upper PSBCH and the highest subcarrier of the lower PSBCH

Regarding S-SSB repetition in more than one RB set
RAN1#114
Agreement
Regarding “UE may transmit S-SSB repetition in more than one RB set”:
· At least the power for S-SSB transmission on anchor RB set does not change due to the number of used RB sets
· On anchor RB set, there is a (pre-)configured offset  to limit the maximum power as below (changes to legacy NR SL is marked in red)
·  [dBm], where i is slot index as in legacy
· value range of  is: {10lg(N), [10lg(N)+2, 10lg(N)+4, …],}
· On non-anchor RB set
· UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB repetition is 
· Then, UE allocates remaining power  equally to other S-SSB repetitions on all other used RB sets, where , where  and  are converted to linear unit (i.e, Watt) in this formula
· Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is taken into account
· M is the total number of RB sets within this SL-BWP, N is the number of S-SSB repetitions within the anchor RB set, W is the maximum total number of S-SSB repetitions on RB sets within the SL-BWP
· Note: the above power for S-SSB transmission refers to power of one S-SSB repetition
· UE at least attempts to transmit on anchor RB set
· Note: anchor RB set refers to the RB set where S-SSB indicated by sl-AbsoluteFrequencySSB-r16 locates
· For above Alts,  is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB sets

Agreement
· Support PSFCH transmission over contiguous and non-contiguous RB sets
· Support S-SSB transmission over contiguous and non-contiguous RB sets
· Support of PSFCH/S-SSB transmission over contiguous and/or non-contiguous RB sets is subject to UE capability(ies)



Observation 2: UE is required to measure 3 legacy and/or additional S-SSBs during UE S-SSB search window which could be performed in the same S-SSB period as well, thus the measuring UE can combine these frequency domain copies of S-PSS/S-SSS/PSBCH to improve the detection performance and it might not be required for the UE to use the full extended detection time of (1.6+x*1.6; 8+x*8 seconds). Detection time could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured.
Proposal 7:  Open to discuss whether further updates are required with respect to RAN1 agreements on the number of additional SSB occasions in single RB set and more than one RB set.

L1 SL-RSRP measurement 
	Issue 5-1: SL-RSRP measurement requirement
<Agreement>
· RAN4 to decide whether to reuse legacy requirements apply to SL-U in the next RAN4 meeting based on RAN1’s final conclusion


	
	
	RAN1#112-bis
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).



	[bookmark: _Hlk143776340]RAN#114
Agreement
In Mode 2 resource allocation,
· The higher layer can indicate a “number of consecutive slots for MCSt” () larger than 1 for L1 reporting multi-slots candidates to the higher layer. The candidate multi-slots resource definition is applied.
· Otherwise, the candidate single-slot resource definition is applied (same as R16/17).
· The higher layer selects resources from the reported  according to one of the following based on UE implementation:
· Random selection as per R16/17
· Higher layer is not restricted to select resources at random, and can select in consecutive slots
· It is up to RAN2 to define detailed behaviour as needed
· It is RAN1 intention that, once the higher layer selects a multi-slots candidate from the set , it will use all the single-slot resources of the selected multi-slots candidate for transmission. This RAN1 agreement has no intention on potential RAN2 discussion about how SL resource selection processes are defined in MCSt.
· Note, the above is intended to support Approach 1 and 2 only.
· Send an LS to RAN2 informing that it is up to RAN2 to decide in regards to the HARQ RTT timing (minimum time gap)
· whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource


	
In the legacy Rel-16 requirement, the L1 SL-RSRP measurement period corresponds to one slot for resource sensing and (re)selection procedure. As indicated in the RAN1 agreement, that it is up to RAN2 to decide whether a single TB transmitted over consecutive slots is supported in a resource pool configured with PSFCH resource. Also, 38.214 section 8.1.4, in step 6, i.e., the exclusion step, the UE measures RSRP according to section 8.4.2.1, which is not changed compared to legacy.
	38.214, 8.1.4:
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From that, it seems to be assumed that, the L1 would perform the measurement of SCI RSRP the same way as legacy, i.e., per slot. So it does not seem that there should be RAN4 impact.
Proposal 8: No RAN4 impact is expected considering the RAN1 agreements to implement/achieve MCSt for SL-U communication.
Congestion control measurement
	Issue 6-1: RSSI measurement
<FFS>
· Option 1 (MediaTek, Ericsson, Huawei): Existing requirements can be reused for SL-U
· Option 2 (Xiaomi): The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.
· Option 3 (Nokia): The revision of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.



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 3: Based on the position of 2nd starting symbol in a slot the measured SL RSSI may vary indicating false congestion indication.
Proposal 9: The revision of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.
Interruption
	Issue 7-1: Interruption requirements
<FFS>
· Option 1 (MediaTek): Open to discuss whether and how to consider the interruption on WAN due to LBT operation
· Option 2 (LGE): Allow interruption to WAN due to LBT operation during SL-DRX off duration, and the requirements in clause 12.7.4 in TS38.133 could apply
· Option 3 (LGE): When SL-DRX is configured, no interruption is allowed during COT duration if the COT is shared.
· Option 4 (Nokia): RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.
· Option 5 (Ericsson, Huawei): 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 2. 
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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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Description automatically generated]Figure 2: Interruption to WAN due to LBT operation at Tx UE during SL DRX off duration
Proposal 10: RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.


	Issue 7-2: Handling Interruption requirements
<FFS>
· Option 1 (Nokia): RAN4 to discuss on how to handle interruption to WAN based on the:
· Option 1a: Priority of the SL-U and Uu traffic
· Option 1b: MCSt configuration of SL transmission at the TX UE
· Option 1c: SL-DRX reconfiguration from the TX UE to the RX UE
· Option 1d: CAPC value of associated SL transmission



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 11: RAN4 to discuss on how to handle interruption to WAN based on the options as:
a. Option 1a: Priority of the SL-U and Uu traffic
b. Option 1b: MCSt configuration of SL transmission at the TX UE
c. Option 1c: SL-DRX reconfiguration from the TX UE to the RX UE
d. Option 1d: CAPC value of associated SL transmission
[bookmark: _Toc116995848]Conclusion
In this paper, we provided our views on the SL positioning RRM impacts for Rel-18. 
The following observations and proposals are 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.
Proposal 2: Value of x_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider value of x_max  as:
· x_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell.
· and x_max = 4 in other cases of SyncRef UE as synchronization reference source

Proposal 3: No impact on the evaluation time requirement is expected for initiation/cease of the SLSS transmission due to additional candidate S-SSB occasions time slots corresponding to R16/R17 NR SL S-SSB slots.
Observation 1: UE is required to measure 4 legacy and/or additional S-SSBs in total which could be performed in the same S-SSB period also, the measuring UE can combine the frequency domain copies of S-PSS/S-SSS/PSBCH to improve the detection performance and it might not be required for the UE to use the full extended evaluation period of 4+x S-SSB periods. Evaluation period could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured.
Proposal 4: Open to discuss whether further updates are required with respect to RAN1 agreements on the number of additional SSB occasions in single RB set and more than one RB set.
Proposal 5: Value of x_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider values of x1_max, x2_max as:
· [bookmark: _Hlk146704211]X1_max, x2_max = 6 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly, which is higher priority of SyncRef UE 
· and X1_max, x2_max = 4 in other cases of SyncRef UE as synchronization reference source, which corresponds to the lower priority of SyncRef UE

Proposal 6: Value of y_max is determined based on the priority of the synchronization reference source, such that lower value of priority of SyncRef UE which corresponds to the higher priority of synchronization reference source should consider extending measurement period by larger value. Therefore consider value of y_max  as:
· y_max = 4 when SyncRef UE is used as synchronization reference source that is synchronized to GNSS or the cell directly or in-directly,
· and y_max = 2 in other cases of SyncRef UE as synchronization reference source

Observation 2: UE is required to measure 3 legacy and/or additional S-SSBs during UE S-SSB search window which could be performed in the same S-SSB period as well, thus the measuring UE can combine these frequency domain copies of S-PSS/S-SSS/PSBCH to improve the detection performance and it might not be required for the UE to use the full extended detection time of (1.6+x*1.6; 8+x*8 seconds). Detection time could be shorter when repetition of legacy S-PSS/S-SSS/PSBCH in frequency domain is configured.
Proposal 7:  Open to discuss whether further updates are required with respect to RAN1 agreements on the number of additional SSB occasions in single RB set and more than one RB set.
Proposal 8: No RAN4 impact is expected considering the RAN1 agreements to implement/achieve MCSt for SL-U communication.
Observation 3: Based on the position of 2nd starting symbol in a slot the measured SL RSSI may vary indicating false congestion indication.
Proposal 9: The revision of SL RSSI definition is not in the scope of RAN4 and can be discussed in RAN1.
Proposal 10: RAN4 to discuss the interruption requirement due to sensing during SL DRX off duration.
Proposal 11: RAN4 to discuss on how to handle interruption to WAN based on the options as:
a. Option 1a: Priority of the SL-U and Uu traffic
b. Option 1b: MCSt configuration of SL transmission at the TX UE
c. Option 1c: SL-DRX reconfiguration from the TX UE to the RX UE
d. Option 1d: CAPC value of associated SL transmission
[bookmark: _Toc116995849]
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UE shall be capable of performing PSBCH-RSRP measurements for 3 identified intra-frequency SyncRef UE with the
measurement period of Traesswe psacERsRp i Table 12.4-1. It is assumed that the SyncRef UE do not drop or delay any
SLSS transmission within the measurement period. Otherwise, the measurement period may be extended.
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6) The UE shall exclude any candidate single-slot resource R, from the set 5, if it meets all the following
conditions:
a) the UE receives an SCI format 1-A in slot '3, and 'Resource reservation period’ field, if present, and

'Priority field in the received SCI format 1-A indicate the values Prp,p gy and priogy, respectively
according to Clause 16.4 in [6, TS 38.213];

b) the RSRP measurement performed. according to clause 8.4.2 1 for the received SCT format 1-A_is higher
than Thpriogy, priogy):




