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1 	Introduction
RAN4#106bis-e had some discussion on the RRM requirements for NR SL-U. There are still some open issues [1]. In this contribution, we would like to share our view on the remaining issues.
2 Discussion
2.1 Transmit timing requirements
In last meeting, RAN4 had some discussion on transmit timing requirements for SL-U.
	Issue 1-1: Transmit timing error requirement
· RAN4 needs to investigate if existing timing error requirement can be reused based on RAN1’s conclusion for S-SSB transmission design.



We copy RAN1 progress here for information:
	Agreement
For S-SSB transmission within 1 RB set, for 15 kHz and 30 kHz SCS, Alt6 is supported:
· Alt 6: Support both Option 3-1(revised) and Option B, and enable one of them by (pre-)configuration
Note: the Options are as below
· Option 1-1: Using interlaced RB transmission for all of S-PSS/S-SSS/PSBCH
· FFS: whether/how to handle the case when each interlace has only 10 PRBs in a RB set, e.g. whether 1 or 2 interlaces will be used for S-SSB
· 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
· FFS the length of gap between repetitions is (pre-)configured or pre-defined, value of N (e.g., N=2), whether/how to reduce PAPR.
· FFS gap of 0
· Option A: Legacy S-SSB
· Continue studying how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
· Option B: Legacy S-SSB
· RAN1 does not pursue further study on how to meet the minimum 2 MHz requirements under 15 kHz SCS for OCB exemption.
Note: Option A and B are applicable in region with no OCB requirement, or with OCB exemption.

Conclusion
Regarding additional candidate S-SSB occasions, in the same S-SSB period, 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).



From the point of Tx UE, it can transmit on additional candidate S-SSB occasion(s) and repetition in frequency domain is also agreed in RAN1. From the point of Rx UE, RAN1 does not require UE to receive and combine all the candidates mandatory. For each S-SSB copy, it is exactly the same as legacy S-SSB in license bands. Thus, the legacy transmit timing requirements also apply to SL-U. But due to LBT failure, SyncRef UE may fail to transmit SLSS. The impact should be taken into consideration. In last meeting, we have the following agreement.
	Issue 1-2: (non-)Available condition for SyncRef UE
· New definition for (non-)availability of SyncRef UE for SL-U is required. 
· RAN4 needs to wait for RAN1’s conclusion for S-SSB transmission design.



RAN1 has agreed on additional candidate S-SSB occasion(s) in every 160ms period to reduce the impact of LBT failure. We believe LBT failure issue can be well handled in RAN1. Thus, we can add an applicable condition on the legacy requirements, i.e., the transmit timing requirements when S-SSB is available in the last 160ms.
[bookmark: _Hlk134870441]Proposal 1: The current S-SSB design in RAN1 has no impact on UE Transmit Timing requirements.
Proposal 2: The legacy UE Transmit Timing when SyncRef UE as synchronization reference source is applicable to SL-U with the condition that S-SSB is available in the last 160ms.
2.2 Initiation / Cease of SLSS transmission
In RAN4#106bis-e, RAN4 has reached the following progress on initiation/cease of SLSS transmission.
	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.
[bookmark: _Hlk134811385]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 2-3: NR-U gNB as a synchronization reference source
· NR-U gNB as a synchronization reference source is out of scope in Rel-18.
Issue 2-4: First SLSS transmission
· [bookmark: _Hlk134811988]RAN4 to continue discussion whether to introduce additional time or condition for initial SLSS transmission after evaluation period due to LBT failure.



Regarding issue 2-1: According to RAN1 progress as copied in 2.1, RAN1 has not concluded on the repetition times in time domain yet. So LBT failure ratio which is essential for further discussion on the value of x_max cannot be determined yet. And more progress in RAN1 is needed to determine the value of x_max.

Regarding issue 2-2: As Rx UE would not know S-SSB is blocked due to LBT failure or bad channel condition when S-SSB cannot be detected. So UE behavior would be the same as legacy when S-SSB is not detected, i.e., UE would initiate SLSS transmission. And UE would keep searching a better SyncRef as legacy. There is no more additional requirements or procedure to define. 

Regarding issue 2-4: This issue is discussing whether to extend the time for the first SLSS transmission. We think it is common understanding that UE would not transmit SLSS if LBT failure happens. RAN4 does not need to define extra requirements or conditions. 
[bookmark: _Hlk134870976]Proposal 3: More RAN1 progress is necessary to determine the value of x_max in the measurement period requirements.
Proposal 4: Not to define additional requirements or procedure when exceeding the maximum allowed LBT failure during evaluation to initiate/cease SLSS transmission.
Proposal 5: Not to define extra requirements or conditions for initial SLSS transmission after evaluation period due to LBT failure.
[bookmark: _Hlk134812229]2.3 Selection / Reselection of V2X synchronization Reference source
In RAN4#106bis-e, RAN4 has reached the following progress on Selection / Reselection of V2X synchronization Reference source.

	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.
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)*160

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



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.



[bookmark: _Hlk134825001]In legacy R16 requirements in licensed bands, UE is supposed to perform synchronous SyncRef UE search every 1.6 seconds when GNSS synchronization reference source is configured as the highest priority and UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly. And UE is allowed to drop a maximum of 30% of its SLSS transmissions during Tdetect,SyncRef UE_V2X for the purpose of selection / reselection to the SyncRef UE as shown in Fig.1. In some other cases, UE is supposed to perform asynchronous SyncRef UE search every 8s. And UE is allowed UE is allowed to drop a maximum of 6 % of its V2X data and SLSS transmissions and UE is allowed to drop up to 2 slots of its V2X data reception per PSBCH monitoring occasion and UE is allowed to drop at most an aggregated window of 0.3% of its V2X data reception as shown in Fig.2. 
[image: ]
Fig.1 Synchronous SyncRef search

[image: ]
Fig.2 Asynchronous SyncRef UE search
[bookmark: _Hlk134825037]As shown in the progress of issue 3-1, detection period should be extended considering S-SSB not available due to LBT failure during the detection period. Suppose the detection period is extended by 0.16z seconds, where “z” is the number of additional SSB periods for SLSS detection and/or PSBCH decoding. As RAN1 has agreed SSB repetition in time domain. Suppose there are k repetitions in every 160ms. In 0.16z seconds, UE can try at most z*k shots. For synchronous SyncRef UE search, additional “z*k” SLSS transmissions should be allowed to drop, where k is the repetition times in time domain to be concluded in RAN1. For asynchronous SyncRef UE search, these “z*k” shots may be all for SLSS detection or all for PSBCH decoding or part for SLSS detection & part for PSBCH. Here we follow the same assumption that UE is not expected to decode PSBCH and data simultaneously. Then at most “z*k” shots is expected to be used for PSBCH decoding which leads to additional 2*z*k slots data reception dropping (for each shot, 2 slots interruption is expected due to asynchronization). For V2X data & SLSS transmissions, during the additional 0.16z seconds, UE cannot transmit data or SLSS due to half-duplex limitation. Then additional V2X data & SLSS transmissions dropping during 0.16z seconds should be allowed. 
[bookmark: _Hlk134871051]Proposal 6: The detection period should be extended by 0.16z seconds. FFS: the value of “z”.
Proposal 7: When GNSS synchronization reference source is configured as the highest priority and UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, additional “z*k” SLSS transmissions should be allowed to drop, where k is the repetition times in time domain to be concluded in RAN1.
Proposal 8: For asynchronous SyncRef UE search, additional 2*z*k slots data reception dropping should be allowed, where k is the repetition times in time domain to be concluded in RAN1.
Proposal 9: For asynchronous SyncRef UE search, additional V2X data & SLSS transmissions dropping during 0.16z seconds should be allowed.
Regarding issue 3-2, similar as issue 2-1, more RAN1 progress is necessary for further discuss the value of “y”.
Regarding issue 3-3, similar as issue 2-2, as Rx UE would not know S-SSB is blocked due to LBT failure or bad channel condition when S-SSB cannot be detected. So UE behavior would be the same as legacy when S-SSB is not detected. There is no more additional requirements or procedure to define.
[bookmark: _Hlk134871073]Proposal 10: More RAN1 progress is necessary to determine the value of y in Tmeasure, PSBCH-RSRP.
Proposal 11: Not to define additional requirement or procedure when exceeding the maximum allowed LBT failure for selection/reselection of V2X synchronization source.
2.4 SL-RSRP measurement
In last meeting, RAN4 had some discussion on whether MCSt (Multi-consecutive slot transmission) and two candidate starting symbols of PSCCH&PSSCH would have impact on SL-RSRP requirements. In the next, we would like to share our views.
	Issue 4-1: SL-RSRP measurement requirement
· RAN4 needs to investigate whether to have L1 SL-RSRP requirement impact depending on RAN1’s conclusion for procedure design (e.g., MCSt, two candidate starting symbols, etc.).



SL-RSRP measurement requirements are defined for resource sensing and resource (re)selection. The legacy requirements are defined based on one shot measurement on one slot.
The latest progress in RAN1 is copied here for information. According to the agreement in RAN1#112bis-e, there are still several alternatives to implement/achieve MCSt. If approach 2 or 3 is finally agreed in RAN1, there will have some impact on SL-RSRP measurement period as L1 is supposed to report multi-slot measurement results. As RAN1 has no conclusion yet, RAN4 can wait for more RAN1 progress.
	RAN1#112bis-e
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






[bookmark: _Hlk134871099]Proposal 12: More RAN1 progress is necessary for further discussion on the impact on SL-RSRP due to MCSt.

Regarding the impact of two candidate starting symbols of PSCCH&PSSCH, we think it is straight forward that there will be no impact on the delay requirements of SL-RSRP. For accuracy requirements, the legacy accuracy requirements are defined assuming 2 DM-RS symbols. Till now, RAN1 has no agreement to reduce the number of DM-RS symbols to one. So there will be no impact on the accuracy requirements of SL-RSRP.
[bookmark: _Hlk134871113]Proposal 13: Two candidate starting symbols of PSCCH&PSSCH have no impact on both the delay requirements and accuracy requirements of SL-RSRP.
2.5 Congestion control measurement
In last meeting, RAN4 had some discussion on whether MCSt (Multi-consecutive slot transmission) and two candidate starting symbols of PSCCH&PSSCH would have impact on SL-RSSI requirements. In the next, we would like to share our views.
	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]Similar as SL-RSRP, the legacy requirements are defined based on one shot measurement. As specified in legacy requirements, UE shall perform a single-shot SL-RSSI measurement in all the slots configured as transmission pools. We don’t think MCSt would have any impact on SL-RSSI requirements.
Regarding the impact of two candidate starting symbols of PSCCH&PSSCH, we think RAN1 only plans to have different starting symbols but not to reduce the whole length. Even in R16 SL, there are also 5~12 symbols PSSCH slot structures. And RAN4 has defined a unified requirement. Similarly, we don’t think changing the starting point would have impact on SL-RSSI requirements. Some company pointed out that in 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. In our understanding, the reason to have the limitation “starting from the 2nd OFDM symbol” in 38.215 is to exclude the first symbol which is used for AGC. With two candidate starting symbols of PSCCH&PSSCH, we think it is not RAN4 spec to update but 38.215.
[bookmark: _Hlk134871129]Proposal 14: 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.
2.6 Interruption
In last meeting, RAN4 had some discussion on whether LBT operation will cause more interruption on WAN. In our understanding, RF on/off does cause interruption on WAN. But we don’t think LBT operation is totally deterministic. We are not sure how to define a requirement for a behaviour with much uncertainty. But we are open for further discussion.
[bookmark: _Hlk134871143]Proposal 15: Open to discuss whether and how to consider the interruption on WAN due to LBT operation.
3 Summary
In this paper, we have some discussion on R18 Sidelink unlicensed evolution. We have the following proposals:
Proposal 1: The current S-SSB design in RAN1 has no impact on UE Transmit Timing requirements.
Proposal 2: The legacy UE Transmit Timing when SyncRef UE as synchronization reference source is applicable to SL-U with the condition that S-SSB is available in the last 160ms.
Proposal 3: More RAN1 progress is necessary to determine the value of x_max in the measurement period requirements.
Proposal 4: Not to define additional requirements or procedure when exceeding the maximum allowed LBT failure during evaluation to initiate/cease SLSS transmission.
Proposal 5: Not to define extra requirements or conditions for initial SLSS transmission after evaluation period due to LBT failure.
Proposal 6: The detection period should be extended by 0.16z seconds. FFS: the value of “z”.
Proposal 7: When GNSS synchronization reference source is configured as the highest priority and UE is synchronized to a SyncRef UE that is synchronized to GNSS directly or in-directly, additional “z*k” SLSS transmissions should be allowed to drop, where k is the repetition times in time domain to be concluded in RAN1.
Proposal 8: For asynchronous SyncRef UE search, additional 2*z*k slots data reception dropping should be allowed, where k is the repetition times in time domain to be concluded in RAN1.
Proposal 9: For asynchronous SyncRef UE search, additional V2X data & SLSS transmissions dropping during 0.16z seconds should be allowed.
Proposal 10: More RAN1 progress is necessary to determine the value of y in Tmeasure, PSBCH-RSRP.
Proposal 11: Not to define additional requirement or procedure when exceeding the maximum allowed LBT failure for selection/reselection of V2X synchronization source.
Proposal 12: More RAN1 progress is necessary for further discussion on the impact on SL-RSRP due to MCSt.
Proposal 13: Two candidate starting symbols of PSCCH&PSSCH have no impact on both the delay requirements and accuracy requirements of SL-RSRP.
Proposal 14: 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.
Proposal 15: Open to discuss whether and how to consider the interruption on WAN due to LBT operation.
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Rx drop due to Async SyncRef search, supposing UE cannot decode async PSBCH and data simultaneously
For Rx data, drop rate= 2shots * 3 occasions for PSBCH decoding* 2slots(async)/ 4s = 0.3% in R16
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