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1 Introduction
In last RAN4#107 meeting, discussion on RRM core requirements for NR sidelink evolution was conducted and a way forward was agreed in [1]. In this contribution, we provide our further consideration of RRM core requirements for SL unlicensed operation based on the progress in last meeting.
2 Discussion
The Rel-18 sidelink enhancement is to enable NR SL to operate in the FR1 unlicensed band, while the Uu link is restricted to operate only in the licensed band. Therefore, from our knowledge, the RRM impacts are mainly on the requirements where the SyncRef UE is selected as synchronization reference source.
Initiation/Cease of SLSS transmission
	Issue 3-1: Requirements for SyncRef UE as synchronization reference source
<FFS>
	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.

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>
· [bookmark: OLE_LINK21]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



It was agreed in last meeting to extend the measurement period requirement for SyncRef UE as synchronization reference source by x S-SSB periods where the S-SSB occasions are not available at the UE. From our perspective, the cap x_max should be at least larger than the measurement samples used in the existing requirement, so we propose to define x_max= [4]. 
Proposal 1: RAN4 to introduce x_max= [4] for requirements of SyncRef UE as synchronization reference source.
[bookmark: OLE_LINK4][bookmark: OLE_LINK9]For issue 2-2, discussion on requirements impact when exceeding the maximum allowed number of LBT failures during evaluation to initiate/cease SLSS transmission was raised. Based on our understanding, RAN4 define the measurement requirement for initiation/cease of SLSS transmission based on the conditions for SLSS transmission, which are specified by RAN2. In our understanding, the requirement of initiation/cease of SLSS transmissions defined in RAN4 only specify the evaluation period to obtain the PSBCH-RSRP, which is independent of the UE procedure. So, we propose to follow the similar approach as in NR-U that UE has to restart the the evaluation of PSBCH-RSRP upon exceeding the maximum allowed number of LBT failures over the Tevaluate,SLSS period of time.
Proposal 2: 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.
[bookmark: OLE_LINK3]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:
· [bookmark: OLE_LINK22][bookmark: OLE_LINK23]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.



For selection/reselection of V2X synchronization reference source, it was agreed to extend detection period considering S-SSB not available due to LBT failure during the detection period, while the detailed description is still FFS.
[bookmark: OLE_LINK5]The current requirements for the selection/reselection of sidelink synchronization reference source are specified for synchronized case and asychronized case separately. And the dropping rate and the SyncRef UE detection time are defined in both cases. So generally, we agree to consider the requirements for SL-U in both sync case and async case.
[bookmark: OLE_LINK7]The TX dropping rate, i.e 30% for sync case and 6% for async case, are derived by the SyncRef UE identification period dividing the SyncRef UE detection period. Based on existing requirement, the identification period of the newly detectable SyncRef UE is 3 SLSS periods. The main impact of S-SSB not available due to LBT failure is on the identification period from our perspective, so we propose to define L1_max = 3, where the L1_max is the maximum allowed number of S-SSB occasions not available at the UE during the detection period.
[bookmark: OLE_LINK2]Also, the TX dropping rate is impact by the LBT failure. In sync case, i.e. when the UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, the detection period is defined as 1.6s, which is the equivalent of 10 SLSS periods. While in async case, the detection period is defined as 8s, i.e. 50 SLSS periods. From our perspective, the TX dropping rate requirement could be defined in a formula way by considering the extension of both SyncRef UE identification time and SyncRef UE detection time, e.g. (3+x1_max)/(10+x1_max) for sync case and (3+x2_max)/(50+x2_max) for async case.
Furthermore, the RX dropping rate needs to be considered. The RX dropping rate is defined to account for the interruption on UE’s ongoing communication due to PSBCH monitoring of the target SyncRef UE. We think it should be conducted after successful LBT and prefer to reuse the existing requirement.
Proposal 3: The requirements of SyncRef UE detection time for Selection/Reselection of V2X synchronization reference source for SL-U could be modified to:
· When UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, Tdetect,SyncRef UE_V2X is defined as [1.6+0.16*x1] seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the V2X UE is allowed to drop a maximum of [(3+x1_max)/(10+x1_max)]*100% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
· In other cases, Tdetect,SyncRef UE_V2X is defined as [8+0.16*x2] seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the V2X UE is allowed to drop a maximum of [(3+x2_max)/(50+x2_max)] *100% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
Proposal 4: RAN4 to reuse the legacy Rx dropping rate requirements for SL-U.
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



Based on current specification, the L1 SL-RSRP measurement is based on one shot measurement. And according to the definition of PSSCH/PSCCH-RSRP in TS 38.215, SL-RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DMRS associated with physical sidelink control channel (PSCCH). Basically, we think the procedure designs in RAN1 have no impact on it. 
Proposal 5: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
Congestion control measurements
	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



For congestion control measurements, the main impact exists in the RSSI measurement. Here we capture the agreements in RAN1#112 meeting:
	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
· [bookmark: OLE_LINK39]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


[bookmark: OLE_LINK8]Refer to TS 38.215, 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. According to the definition, the SL-RSSI is impacted by the total number of symbols configured for PSCCH and PSSCH. Based on the above RAN1 agreements, 2 candidate starting symbols for a PSCCH/PSSCH transmission are introduced. Due to the uncertainty of LBT failure, the total number for PSCCH and PSSCH cannot be predicted by UE. In this way, the current SL RSSI definition may need to be revised for SL-U. We understand that the SL-RSSI is defined in RAN1 spec other than RAN4. However, this issue will impact measurement results which from our side is related to RAN4. Generally, we want to ask companies views on the impact of 2 candidate starting symbols for a PSCCH/PSSCH transmission. If RAN4 reached consensus that the SL-RSSI definition need to be modified, we think RAN4 could inform RAN1 the potential impact.
Proposal 6: The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.
3 Conclusion
Proposal 1: RAN4 to introduce x_max= [4] for requirements of SyncRef UE as synchronization reference source.
Proposal 2: 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.
Proposal 3: The requirements of SyncRef UE detection time for Selection/Reselection of V2X synchronization reference source for SL-U could be modified to:
· When UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, Tdetect,SyncRef UE_V2X is defined as [1.6+0.16*x1] seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the V2X UE is allowed to drop a maximum of [(3+x1_max)/(10+x1_max)]*100% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
· In other cases, Tdetect,SyncRef UE_V2X is defined as [8+0.16*x2] seconds at S-SSB Ês/Iot ≥ 0 dB, provided that the V2X UE is allowed to drop a maximum of [(3+x2_max)/(50+x2_max)] *100% of its V2X data and SLSS transmissions for the purpose of selection / reselection to the SyncRef UE.
Proposal 4: RAN4 to reuse the legacy Rx dropping rate requirements for SL-U.
Proposal 5: The legacy requirements for L1 SL-RSRP measurement could be reused for SL-U.
Proposal 6: The SL RSSI definition need to be revisited for SL-U considering the 2 candidate starting symbols for a PSCCH/PSSCH transmission.
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