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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
In this section, we discuss the open issues on RRM requirements for NR SL unlicensed operation from RAN4#108-bis meeting WF R4-2317356 [3]
Selection / Reselection of V2X synchronization Reference source

	Issue 4-3: Requirement when exceeding the maximum allowed LBT failures
<FFS>
 Option 1: Discuss UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected Synced UE



Some companies have proposed to discuss the UE behavior when SL UE exceeds the maximum allowed LBT failure of y_max. However, based on the LS reply [2] from RAN2 to RAN4 such UE behavior is clear, that if the number of LBT failures exceeds the maximum allowed LBT failures during the evaluation period for initiation/cease of SLSS transmission, the UE is expected to reselect to a new synchronization reference source.
[bookmark: _Toc149898690]Observation 1: Based on the LS reply from RAN2 to RAN4, such UE behavior is clear that UE is expected to reselect new synchronization reference source when y > y_max.
[bookmark: _Toc149898691][bookmark: _Toc149898692]RAN4 need not to discuss/define additional UE procedure.
RSSI measurement
Regarding the SL RSSI measurements, the following agreement is made to reuse the legacy requirement in RAN4#108-bis.
	Issue 6-1: RSSI measurement
<Agreement>
· The legacy requirements for SL RSSI measurement could be reused for SL-U. 



With respect to 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 as below:
	[bookmark: _Toc524695283][bookmark: _Toc29045126][bookmark: _Toc29901467][bookmark: _Toc29901514][bookmark: _Toc35596395][bookmark: _Toc44881131][bookmark: _Toc51776301][bookmark: _Toc98515730]5.1.25	Sidelink received signal strength indicator (SL RSSI)
	Definition
	Sidelink Received Signal Strength Indicator (SL RSSI) is defined as the linear average of the total received power (in [W]) observed in the configured sub-channel in OFDM symbols of a slot configured for PSCCH and PSSCH, starting from the 2nd OFDM symbol.

For frequency range 1, the reference point for the SL RSSI shall be the antenna connector of the UE. For frequency range 2, SL RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL RSSI value shall not be lower than the corresponding SL RSSI of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency






It should be noted that, if legacy definition of SL RSSI is used for SL-U configured with 2 candidate starting symbols, in case SL-U UEs often start their transmission on the 2nd candidate occasion the measured SL RSSI may turn out to be very low, even though the channel is busy by the SL-U UEs starting from the 2nd candidate occasion. Such measurement would affect the CBR determined by the UEs. 
[bookmark: _Toc149898693]Observation 2: Observation X: If legacy definition of SL RSSI is used for SL-U configured with 2 candidate starting symbols, in case SL-U UEs start their transmission on the 2nd candidate occasion, the measured SL RSSI may turn out to be very low, even though the SL channel is busy by the SL-U UEs. Such measurement would affect the CBR determined by the UEs.
Moreover, based on RAN4 agreement in RAN4#108-bis not changing the legacy requirements, it is important to inform RAN1 that a correction of the definition of RSSI for slot structure with 2 candidate starting symbols is needed, so as to avoid the issue of inaccurate RSSI measurement for slot structure with 2 candidate starting symbols as stated above. Note that the RAN4 requirements assume that all symbols during each RSSI measurement duration are available for RSSI sampling (see TS 38.133 clause 10.4.3.1).  
[bookmark: _Toc149898694]Observation 3: Observation X: If legacy SL RSSI definition is used, an SL-U transmission starting from the 2nd starting symbol would infringe the RAN4 specification in TS 38.133 clause 10.4.3.1 that all symbols during each RSSI measurement duration are available for RSSI sampling.
In our view, the simplest way to avoid congestion control measurements to be affected and also to follow the legacy requirement as agreed in RAN4 is by modifying the RSSI measurement definition so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, as illustrated in Figure 1. 
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[bookmark: _Ref142402376]Figure 1  SL RSSI definition issue with 2 candidate starting symbols.
Based on the discussion we propose the following:
[bookmark: _Toc149898695]RAN4 to send LS to RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, to avoid impacts on RSSI measurement accuracy. 
We have provided a draft TP of the LS in the appendix and in R4-2320450 [4].
[bookmark: _Toc116995848]
Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: Based on the LS reply from RAN2 to RAN4, such UE behavior is clear that UE is expected to reselect to a new synchronization reference source when y > y_max.
Proposal 1: RAN4 need not to discuss/define additional UE procedure.
Observation 2: If legacy definition of SL RSSI is used for SL-U configured with 2 candidate starting symbols, in case SL-U UEs often start their transmission on the 2nd candidate occasion, the measured SL RSSI may turn out to be very low, even though the SL channel is busy by the SL-U UEs. Such measurement would affect the CBR determined by the UEs.
Observation 3: If legacy SL RSSI definition is used, an SL-U transmission starting from the 2nd starting symbol would infringe the RAN4 specification in TS 38.133 clause 10.4.3.1 that all symbols during each RSSI measurement duration are available for RSSI sampling.
Proposal 2: RAN4 to send LS to RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, to avoid impacts on RSSI measurement accuracy.
[bookmark: _Toc116995849]
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Annex LS on SL-U RSSI measurement
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1. Overall Description:
RAN4 has agreed in RAN4#108-bis not to change the legacy requirements. With that understanding, it is even more vital for RAN1 to discuss and correct the definition of RSSI for slot structure with 2 candidate starting symbols, so as to avoid the issue of in-accurate RSSI measurement for slot structure with 2 candidate starting symbols.
	Issue 6-1: RSSI measurement
<Agreement>
· The legacy requirements for SL RSSI measurement could be reused for SL-U. 




2. Actions:
To TSG RAN1:
RAN4 respectfully asks RAN1 to update SL RSSI definition in TS 38.215, so that the received power is observed from the OFDM symbol after the 2nd candidate starting symbol, to avoid impacts on RSSI measurement accuracy. 

3. Date of Next TSG-RAN4 Meetings:

RAN WG4 Meeting#110                          Feb 26 – Mar 01, 2024                             Athens, Greece
RAN WG4 Meeting #110bis		Apr 15 – Apr 19, 2024	                           China (TBC) 
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