Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting # 108bis	R4-2316186
Xiamen, China, October 09 – October 13, 2023
[bookmark: _GoBack]Agenda Item:	5.30.3.2
Source: 	OPPO
Title: 	Discussion on SL-U RRM requirements
Document for:	Approval
1	Introduction
During RAN-P #98-e meeting, the WID: NR sidelink evolution [1] was revised and RAN4 is supposed to work the corresponding requirements. Last RAN4 meeting had a general discussion and consensus for sidelink unlicensed operation [2]. This contribution will give our further considerations on this objective.
2	Discussion
2.1 Selection / Reselection of V2X synchronization reference source
	Issue 4-1: Requirements for SyncRef UE that is synchronized to GNSS directly or in-directly
<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.


When defining detection period for V2X synchronization reference source selection/reselection, it was agreed to extend detection period in the time unit of legacy detection window (1.6s or 8s). The FFS is only when all the S-SSB occasions of the three selected S-SSB periods are available, UE will stop the further extend the detection period. Such the condition is too restrictive for us. As shown in figure 1 below, if the last selected S-SSB occasion in the first window and the first two S-SSB occasions in the extended window are both available, these three S-SSB occasions can be combined together and it is not necessary to further extend the detection period. In this way, the detection period can be reduced and no much performance impact will be introduced since the starting of 1.6s/8s detection windows and the selected S-SSB occasions are both up to UE implementation. Therefore, we suggest to change the FFS part as ‘the values x1/x2 is the number 1.6s/8s detection windows before measuring three successive selected S-SSB occasions.’ 
Observation 1: UE should be allowed to combine the available S-SSB occasions across different Tdetect,SyncRef UE_V2X=1.6s or 8s detection windows.
Proposal 1: The values x1/x2 is the number 1.6s/8s detection windows before measuring three successive selected S-SSB occasions, and which of the three S-SSB periods in the 1.6s/8s detection window are selected is up to UE implementation.
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Figure 1, illustration of S-SSB detection
	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

	Table 9.2A.5.2-1: Measurement period for intra-frequency measurements without gaps (FR1)
	Condition
	T SSB_measurement_period_intra_CCA  

	No DRX
	max(200ms, ceil((5+Lmeas)  x Kp) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x (5+Lmeas)  x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+Lmeas)  x Kp ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When DRX is not configured, Lmeas is the number of SMTC occasions not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. When DRX is configured, Lmeas is the number of DRX cycles in which at least one SMTC occasion is not available at the UE during T SSB_measurement_period_intra_CCA for measurement, where Lmeas <Lmeas,max. When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle. FFS: The UE is not required to determine the availability of SMTC occasions more frequent than what is required by CSSFintra.
NOTE 3:	Lmeas,max = 7 for Max(DRX cycle,SMTC period)≤40ms where DRX cycle is 0 for non-DRX, Lmeas,max = 5 for 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = 3 for DRX cycle>320ms.
NOTE 4:	Upon exceeding Lmeas,max over the period of time T SSB_measurement_period_intra_CCA, the UE has to restart the measurement procedure.





As shown in Table 9.2A.5.2-1, the max number of unavailable SMTC occasions for SSB based measurement for NR-U, i.e. Lmeas,max = 5 is the same number of SSB samples when 40ms<Max(DRX cycle,SMTC period)≤320ms, Lmeas,max = 3 is smaller to reduce the total measurement delay when DRX cycle is larger than 320ms. Similarly, y_max = 2 could be considered for PSBCH-RSRP measurement. Since y_max is quite small, there is no need to further reduce y_max in case of larger SL-DRX cycle.
[bookmark: _Hlk137029770]Proposal 2: For PSBCH-RSRP measurement, define y_max = 2.
	Issue 4-4: Requirement when exceeding the maximum allowed LBT failures
<Agreement>
· Add Note in requirement table below. 
· The wording on Note can be further polished in the CR phase.
	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

	Note:   Upon y exceeding y_max, the UE shall not select the measured candidate SyncRef UE based on the measurement result.





Up y exceeding y_max, the PSBCH-RSRP measurement may be unreliable and cannot be used for SyncRed UE (re)selection. It should be noticed that both candidate SyncRef UEs and the current selected SyncRef UE are expected to be measurement for (re)selection. For example, if the synchronization priorities for candidate SyncRef UE is the same as that of current SyncRef UE, whether to reselect to the candidate SyncRef UE is up to the comparison of their PSBCH-RSRP values. Besides, if the current SyncRef UE cannot be measured for a long time, it may be lost and cannot be selected any longer. So, it is important to discuss UE behaviour when y exceeding y_max for the current selected SyncRef UE.  
Proposal 3: Discuss UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected SyncRef UE.
2.3 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


Generally, evaluation period contains multiple measurement periods and the multiple measurement results will be combined by filtering to obtain a more accurate and stable result. Based on discussion in [3] as well as the existing TS 38.133 spec, evaluation period contains two PSBCH-RSRP measurement periods, i.e. Tevaluate,SLSS = 2*Tmeasure,PSBCH-RSRP. As illustrated in the Figure 2, this relation should be kept when the PSBCH-RSRP measurement period and evaluation period are extended due to LBT failures. Therefore, we propose to define x_max = 2*y_max. 
Proposal 4: x_max = 2*y_max
· x_max is the maximum number of unavailable S-SSB periods in evaluation for initiation/cease of SLSS transmission 
· y_max is the maximum number of unavailable S-SSB periods in PSBCH-RSRP measurement period


Figure 2, illustration of evaluation and measurement
2.4 Impacts of new S-SSB design 
	Issue 8-1: Impact on RRM requirement due to new S-SSB design
<FFS>
· Proposals
· Option 1: RAN4 to study and identify the impact of N repeated S-SSB transmissions on RRM requirements

	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.
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SL-U introduced S-SSB repetitions both within single RB set and multiple RB sets. Within single RB set, whether to enable S-SSB repetitions in frequency domain will be (pre-)configured considering the OCB requirements in different regions. If enabled, UE should take advantage of all S-SSB repetitions. Firstly, the PSBCH-RSRP accuracy will be improved with more PRBs. However, whether to introduce a stringent accuracy requirement could be further discussed in performance phase. Next, the S-SSB detection probability will increase by soft-combing among multiple S-SSB repetitions compared with receiving single S-SSB. In this way, some syncRef UEs with longer distance could be detected and identified. The syncRef UEs with higher priority could be reselected and the synchronization from system level is better. 
Proposal 5: If multiple S-SSB repetitions are (pre-)configured within single RB set, UE should measure all S-SSB repetitions.
For S-SSB repetitions among multiple RB sets, at least the transmission for S-SSBs on anchor RB set is supposed to be fixed based on RAN1 agreements. For the S-SSBs on the other RB sets, the transmission power may be changeable, which is not suitable for measurement. For example, the transmission power is 20dBm in the first S-SSB period and 23dBm in the second S-SSB period, then it is not reasonable to combine the two PSBCH-RSRP results by filtering. Therefore, it is better to receive the S-SSB on the RB sets with fixed transmission power only, i.e. on the anchor RB set only. 
Proposal 6: For multiple RB sets, UE should measure S-SSB on anchor RB sets only.
3	Conclusion
This contribution gave our views on core requirements for SL-U and the following observations and proposals:
Observation 1: UE should be allowed to combine the available S-SSB occasions across different Tdetect,SyncRef UE_V2X=1.6s or 8s detection windows.
Proposal 1: The values x1/x2 is the number 1.6s/8s detection windows before measuring three successive selected S-SSB occasions, and which of the three S-SSB periods in the 1.6s/8s detection window are selected is up to UE implementation.
Proposal 2: For PSBCH-RSRP measurement, define y_max = 2.
Proposal 3: Discuss UE behaviour when y exceeding y_max for measuring the PSBCH-RSRP of the current selected SyncRef UE.
Proposal 4: x_max = 2*y_max
· x_max is the maximum number of unavailable S-SSB periods in evaluation for initiation/cease of SLSS transmission 
· y_max is the maximum number of unavailable S-SSB periods in PSBCH-RSRP measurement period
Proposal 5: If multiple S-SSB repetitions are (pre-)configured within single RB set, UE should measure all S-SSB repetitions.
Proposal 6: For multiple RB sets, UE should measure S-SSB on anchor RB sets only.
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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
o Onanchor RB set, there is a (pre-)configured offset Poggset anchor o limit the maximum power as below
(changes to legacy NR SL is marked in red)
* Possp anchor(!) = min(Payax — Porset anchors Pos-sse + 10 10g10(2% - M$5*F) + a5 ssz - PL)
[dBm], where i is slot index as in legacy
= value range of Pogrser anchor is: {101g(N), [10lg(N)+2, 10lg(N)+4,

10lg (W)}
o On non-anchor RB sef-
= UE first allocates power to S-SSB repetitions on anchor RB set, assume the power of each S-SSB
repetition is Ps_gsp_anchor ©
= Then, UE allocates remaining power P, equally to other S-SSB repetitions on all other used RB sets,
where Plogt = Peagax — N * Ps_ssaycpop Where Peyay and Psssp anctor are converted to linear unit
Watt) in this formula.-

= Note: for both anchor RB set and non-anchor RB set transmission, the same DL pathloss is tal

account
o Mis 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 «
o Note: anchor RB set refers to the RB set where S-SSB indicated by si-4bsoluteFrequencySSB-r16 locates »
o Forabove Alts, Peyay is determined according to TS 38.101-1 for transmission of all S-SSB repetitions on all used RB

sets«




