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1 	Introduction
RAN4#108 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 Initiation / Cease of SLSS transmission
In RAN4#106bis-e, RAN4 had agreed to extend the evaluation period from 4 S-SSB periods to 4 + x S-SSB periods. Last meeting, RAN4 agreed x_max = [4 or 6]. In the next, we would like to discuss this issue further.

Assume there is one additional candidate S-SSB occasion. From the point of Tx UE, its behavior can be as below:
· LBT success at the first occasion. UE only transmits SLSS at the first occasion no matter LBT success or failure at the second occasion (as period#1 in Fig.1)
· LBT success at the first occasion. UE transmits SLSS at the second occasion too, if LBT success at the second occasion (as period#2 in Fig.1)
· LBT failure at the first occasion. UE transmits SLSS at the second occasion if LBT success at the second occasion (as period#3 in Fig.1)
· LBT failure at both the first and second occasions. UE will not transmit SLSS both the occasions (as period#4 in Fig.1)
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Fig.1

As Tx UE is not mandatory to transmit SLSS at the second occasion, Rx UE should assume Tx UE not transmitting SLSS at the second occasion if SLSS is successfully transmitted at the first occasion. If there is no SLSS detected at the first occasion, Rx UE should try the second occasion.

Regarding the maximum value of x, as shown above, RAN1 agreed to introduce additional S-SSB occasions within a S-SSB period to reduce LBT failure impact on S-SSB transmission but had no conclusion on how many additional occasions yet. In general, the more the additional occasions are, the less S-SSB periods needed here. Even there is only one additional S-SSB occasion within a S-SSB period, the probability of at least 4 S-SSB period transmitted by SyncRef source would be exceed 99.9% if LBT successful rate is 75% (used in NR-U test case) and x_max=4 (The calculation is as the following table). We think x_max=4 is long enough.
	· The probability of one S-SSB period available (S-SSB is transmitted at least on one occasion): 
1-(1-0.75)^2=0.9375
· At least 4 S-SSB periods available in 8 S-SSB periods:
1-{C(8,3)*0. 9375^3*0.0625^5+C(8,2)*0. 9375^2*0.0625^6+C(8,1)*0. 9375*0.0625^7+0.0625^8}>99.9%



[bookmark: _Hlk146740337]Proposal 1: The value of x_max in the evaluation period requirements for initiate/cease SLSS transmission can be 4.
[bookmark: _Hlk134812229]2.2 Selection / Reselection of V2X synchronization Reference source
[bookmark: _Hlk134871051]RAN4#108 discussed how to extend the measurement period on SyncRef UE due to LBT failure and reached the following agreement.
	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



We propose y_max as 2. Assume there is only one additional S-SSB occasion within a S-SSB period, LBT successful rate is 75% (used in NR-U test case). The probability of at least 2 S-SSB period out of 4 periods transmitted by SyncRef source would be exceed 99%. The calculation is as the following table. We think y_max=2 is long enough.
	· The probability of one S-SSB period available (S-SSB is transmitted at least on one occasion): 
1-(1-0.75)^2=0.9375
· At least 2 S-SSB periods available in 4 S-SSB periods:
1-{C(4,3)*0. 9375*0.0625^3+ 0.0625^4}>99%


[bookmark: _Hlk134871073]In addition, the evaluation time discussed in Section 2.1 is two times of the measurement period. Among the candidate x_max and y_max, only x_max=4 and y_max=2 satisfy this ratio.
[bookmark: _Hlk146740351]Proposal 2: y_max =2 in Tmeasure, PSBCH-RSRP for SL-U.
In previous meetings, some company proposed SL UE should also search new synchronized SyncRef source when GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority. In our understanding, the target scenarios are indoor scenarios. The target UEs are those not synchronized directly or indirectly to GNSS, i.e., UE3, UEs synchronized indirectly to gNB/eNB with more hops than UE3 and UEs not synchronized directly or indirectly to gNB/eNB (i.e., UE4/5/6) as shown in Fig.2. For UE2, its SyncRef source is already of the highest priority and there is no need to search other SyncRef source of higher priority. For UE3 and UEs synchronized indirectly to gNB/eNB with more hops than UE3, we have to say that the coverage of cellular NW is too poor. They should try to find another gNB/eNB. For UEs not synchronized directly or indirectly to gNB/eNB (i.e., UE4/5/6), they should try to find a new SyncRef source which is synchronized to gNB/eNB. The new SyncRef source is very likely asynchronous. Though the analysis, we don’t see strong needs to ask SL to perform extra synchronized SyncRef source search.

[image: ]
Fig. 2
In last meeting, RAN4 agreed to extend the detection time to multiple legacy detection time. Therefore, the legacy Tx dropping rate can also be reused.
[bookmark: _Hlk146740618]Proposal 3: When GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority, reuse the legacy Tx dropping rate for Selection / Reselection of SL synchronization Reference source.
2.3 SL-RSRP measurement
In previous meetings, 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. 
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. In our understanding, the number of consecutive slots to select is based on TB size and number of TBs. The number of consecutive slots selected may be different for each transmission. But UE should still perform SL-RSRP measurement per slot. Based on the per-slot measurement results, it is possible to select different number of consecutive slots for different transmissions. As SL-RSRP should be performed per slot, legacy requirements still apply. 
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 4: Legacy SL-RSRP measurement requirements also apply to SL-U.
2.4 Congestion control measurement
In previous meetings, RAN4 had some discussion on whether two candidate starting symbols of PSCCH&PSSCH would have impact on SL-RSSI requirements. In the next, we would like to share our views. 
We think RAN1 only agreed 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 5: 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: _Hlk146740648][bookmark: _Hlk134871143]Proposal 6: 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 value of x_max in the evaluation period requirements for initiate/cease SLSS transmission can be 4.
Proposal 2: y_max =2 in Tmeasure, PSBCH-RSRP for SL-U.
Proposal 3: When GNSS is the highest priority and the sync source SyncRef UE is not directly or indirectly synchronized to GNSS, or when gNB is the highest priority, reuse the legacy Tx dropping rate for Selection / Reselection of SL synchronization Reference source.
Proposal 4: Legacy SL-RSRP measurement requirements also apply to SL-U.
Proposal 5: 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 6: Open to discuss whether and how to consider the interruption on WAN due to LBT operation.
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