
Page 1

[bookmark: OLE_LINK20]3GPP TSG-RAN WG4 Meeting # 109	R4-2318937
Chicago, US, November 13 – 17, 2023

[bookmark: Source]Agenda item:	8.30.3.2
Source:	Qualcomm Inc.
Title:	On NR SL enhancement RRM Requirement: Core and Performance 
[bookmark: DocumentFor]Document for:	Discussion
Introduction
In this contribution, we present our view on the scope of R18 SL enhancement.
Discussion
We have the following observations on the potential RAN4 impact from different SL procedures discussed in RAN1.
RRM core requirement for SL-U
For S-SSB repetition on frequency domain, we have the following agreements from the previous meeting:
-	The legacy requirement will be reused for the case with repeated S-SSB in frequency domain. 
-	FFS on the side condition with repetition.
-	For multiple RB sets, UE is assumed to measure S-SSB on anchor RB sets only.

Based on RAN1 agreed CR for 38.213, UE S-SSB power control is based on the following formula:
	A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot , in the anchor RB-set if applicable, on active SL BWP  of carrier  as
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
-	 is a value of dl-P0-PSBCH-r17 if using the parameter is supported by the UE and the parameter is provided; else dl-P0-PSBCH-r16 if provided; otherwise,  
-	 is a value of dl-Alpha-PSBCH, if provided; else,  
-	 when the active SL BWP is on a serving cell , as described in clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell  when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell 
-	 is a number of resource blocks for a S-SS/PSBCH block transmission with SCS configuration 
-	 is a value of sl-PowerOffsetAnchor, if provided; otherwise, .


Observation 1: From the highlighted part in above quoted RAN1 CR, UE power control is based on 11RB (the same as legacy approach). Therefore, UE power control mechanism will ensure that monitoring legacy 11RB S-SSB is sufficient to achieve performance in legacy case. 
Note that SL-U typically operates in indoor scenarios with limited range, which is the same as NR-U, and the coverage range of synchronization signal is not the bottleneck of system connectivity and performance. Therefore, NR-U doesn't require UE to monitor repetition of SSBs on frequency domain to improve coverage, and SL-U can follow it. Moreover, in SL-U, any SL UE can become a synchronization source itself. Therefore, even if we assume only half power available from SyncRef UE compared to gNB, the coverage distance becomes  of gNB, and the coverage area becomes  of gNB; in other words, as long as there are in average   SyncRef UE exists in an area with about the same size as the NR-U gNB coverage, SyncRef UE with half power S-SSB compared to NR-U gNB can cover the area. Even if we increase this number slightly to account for non-uniform distribution of SyncRef UE, the density of SL UE is still much more higher than it in typical SL-U operation scenarios.
Observation 2: When the same coverage requirement as NR-U is considered, in average with less than 2 SyncRefUEs are enough to cover the same area even when the S-SSB power from SyncRef UE is half of SSB power from gNB in NR-U. Typical SL-U operation scenario has many more than 2 SyncRefUEs in an area typically covered by a NR-U gNB.
Based on the above two observations, we understand that UE power control ensures that 11RB S-SSBs are with enough power, and typical density of SL-U UE deployments is more than enough to provide good coverage in all the SL-U operating scenarios even when lower power of S-SSB is considered. Therefore, we have the following proposal:
Proposal 1: The side condition of SNR >= 0dB for SyncRef UE search and measurement is based on legacy 11RB S-SSBs.
We understand the potential performance enhancement of monitoring S-SSB repetitions on frequency domain is not necessary from the system minimum requirement perspective but can be useful for certain circumstances. Therefore, we want to accommodate the possible enhancement. We observe that the PSBCH-RSRP relative accuracy requirement might limit SL-UE’s ability to measure multiple repetitions of S-SSB on frequency domain since the comparison could be done across synchronization sources with different number of S-SSB repetitions and the number of repetitions measured can change the relative RSRP comparison. 
Observation 3: PSBCH-RSRP relative accuracy requirement may limit UE’s ability to measure multiple repetitions of S-SSB on frequency domain when it applies to comparison of two sources with different number of S-SSB repetitions.
Therefore, we have the following compromised proposal to accommodate UEs measuring multiple frequency domain repetitions:
Proposal 2: To accommodate UEs capable of measuring multiple S-SSB repetitions on frequency domain, the PSBCH-RSRP relative accuracy requirement is applicable only when the two sources have the same number of S-SSB repetitions on frequency domain configured. 
For RSSI measurement for congestion control, we have the following observation:
Observation 4: The congestion control mechanism from R16 can mitigate the congestion when the observations of congestion (channel occupancy rate by RSSI measurements) and the reaction to the congestion (channel access ratio adjustment) are with the same RAT. However, in R18 SL-U scenarios, the observation of congestion is based on multiple RATs (including other unlicensed technologies), while the access control is applicable only to one RAT (SL-U) and limit the channel access of SL-U while leaving other RATs channel access behavior the same. 
The above observation leads to ineffectiveness of congestion control to mitigate the congestion, instead it may introduce disadvantage to SL-U w.r.t. other RATs due to more conservative channel access during congestion. Therefore, we don’t want to force the UE to implement the congestion control mechanism in SL-U to avoid the potential disadvantage w.r.t. other RATs, and have the following proposal:
Proposal 3: RSSI accuracy requirement for congestion control is not applicable to SL-U.
RAN2 reply LS is quoted below:
“When the maximum evaluation period for initiation/cease of SLSS transmission measurement has been reached and the number of available SL SS transmission occasions during this maximum evaluation period is not enough to derive an accurate PSBCH-RSRP measurement result to compare with syncTxThreshOoC, the PSBCH-RSRP of the current SyncRef UE is lower than the minimum requirement defined in TS 38.133 ( i.e., number of available SLSS transmission occasions due to its SL LBT failure is not sufficient during the PSBCH-RSRP measurement period). In this case, the current SyncRefUE is considered invalid, and the UE is expected to reselect a different SyncRefUE per TS38.331. ”,
which indicates that the re-selection of SyncRefUE is required. We additionally observe the following:
Observation 5: The current SyncRefUE is either the only sync source available, or with the strongest RSRP or highest priority before the evaluation period started.
Given that the new source to be selected is either not existing or with lower RSRP/priority, it is beneficial that the target UE can initiate the SLSS transmission, given that the target UE will have to initiate the SLSS transmission if there is no other valid SyncRef UEs, or likely to initiate the SLSS transmission since the new source has lower RSRP than the current source. 
Observation 6: If RAN4 goes for this option “Option 3: UE keeps current SLSS transmission status,” RAN4 has to additionally discuss the clarification of UE behavior when there is no other valid SyncRef UE since keeping the current transmission status is problematic. 
Proposal 4: To keep consistent UE behavior across different cases and to keep the cluster connected and synchronized, we propose to clarify the UE behavior after maximum LBT failures are reached as “initiate SLSS transmissions”.

When considering common SL-U application scenarios, we have the following observations:
Observation 7: 
· Common SL scenarios are indoor application scenarios without GNSS access in which UEs in the same area form a sync cluster, and the search for async SyncRef UE is performed.
· Since UE doesn’t travel across different sync clusters very often in SL-U scenarios, the newly detectable SyncRef UEs are most likely synchronous SyncRef UEs, while the legacy spec requires UE to perform only the asynchronous SyncRef UE search, which has a long detection time up to 8s+x*8s.
· To keep sync cluster synchronized in SL-U application scenarios, more UEs have to transmit SLSS when the current SyncRef UEs provides timing to other UEs by transmitting SLSS experiencing frequent LBT failures.
Based on the above observations, we believe that 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, an SL-U UE should be allowed to drop SLSS transmission besides data transmission to search for new SyncRef UE, at least when the current synchronization source is weak or experiencing too many consecutive LBT failures.
Based on the above preferred UE behavior, we propose the following requirements for SyncRef UE search:
Proposal 5: When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies. 
If companies have concerns for the additional dropping rate, we have the following compromised proposal:
Proposal 6: The additional dropping rate and requirements in proposal 6 can be conditionally applied when one or all the following conditions are met:
No detected SyncRef UE is available, or
The RSRP of the current SyncRef UE as sync source is lower than a threshold of z, or maximum LBT is reached during the evaluation for initialization/cease of SLSS transmission.
z can follow the SLSS evaluation threshold, or a separately configured threshold.
RRM performance requirement for SL-U
Observation 8: From UE behavior perspective, we need to verify the following by the RRM tests:
· Whether the DUT monitors the additional S-SSB locations
· Whether the DUT extends the evaluation period after its measurement target experiences LBT failures
Based on the above observations, we propose the following:
Proposal 7: One test on initiation/cease of SLSS transmission is sufficient to verify the behavior listed in observation 8.
For the accuracy requirement, we have the following proposal:
Proposal 8: Reuse RSSI accuracy requirements from NR-U for SL-U LBT measurement.
RRM core requirement for SL-CA
One open issue from the previous meeting is the collision of interruption from carrier addition/release with certain Uu communications, e.g., SIB/paging. We have the following observations:
Observation 9: The network can control carrier addition/release on SL UEs when Uu is in connected mode, and therefore UE based interruption coordination is applicable only during Uu idle/inactive mode. Note that carrier addition/release is not a periodic operation, and it doesn’t happen frequently. The coordination between SL and Uu increases implementation complexity.
Proposal 9: UE shouldn’t be required to implement coordination between SL and Uu communications unless the system enhancement is justified.   

Conclusions
Observation 1: From the highlighted part in above quoted RAN1 CR, UE power control is based on 11RB (the same as legacy approach). Therefore, UE power control mechanism will ensure that monitoring legacy 11RB S-SSB is sufficient to achieve performance in legacy case. 
Observation 2: When the same coverage requirement as NR-U is considered, in average with less than 2 SyncRefUEs are enough to cover the same area even when the S-SSB power from SyncRef UE is half of SSB power from gNB in NR-U. Typical SL-U operation scenario has many more than 2 SyncRefUEs in an area typically covered by a NR-U gNB.
Proposal 1: The side condition of SNR >= 0dB for SyncRef UE search and measurement is based on legacy 11RB S-SSBs.
Observation 3: PSBCH-RSRP relative accuracy requirement may limit UE’s ability to measure multiple repetitions of S-SSB on frequency domain when it applies to comparison of two sources with different number of S-SSB repetitions.
Proposal 2: To accommodate UEs capable of measuring multiple S-SSB repetitions on frequency domain, the PSBCH-RSRP relative accuracy requirement is applicable only when the two sources have the same number of S-SSB repetitions on frequency domain configured. 
Observation 4: The congestion control mechanism from R16 can mitigate the congestion when the observations of congestion (channel occupancy rate by RSSI measurements) and the reaction to the congestion (channel access ratio adjustment) are with the same RAT. However, in R18 SL-U scenarios, the observation of congestion is based on multiple RATs (including other unlicensed technologies), while the access control is applicable only to one RAT (SL-U) and limit the channel access of SL-U while leaving other RATs channel access behavior the same. 
Proposal 3: RSSI accuracy requirement for congestion control is not applicable to SL-U.
Observation 5: The current SyncRefUE is either the only sync source available, or with the strongest RSRP or highest priority before the evaluation period started.
Observation 6: If RAN4 goes for this option “Option 3: UE keeps current SLSS transmission status,” RAN4 has to additionally discuss the clarification of UE behavior when there is no other valid SyncRef UE since keeping the current transmission status is problematic. 
Proposal 4: To keep consistent UE behavior across different cases and to keep the cluster connected and synchronized, we propose to clarify the UE behavior after maximum LBT failures are reached as “initiate SLSS transmissions”.
Observation 7: 
· Common SL scenarios are indoor application scenarios without GNSS access in which UEs in the same area form a sync cluster, and the search for async SyncRef UE is performed.
· Since UE doesn’t travel across different sync clusters very often in SL-U scenarios, the newly detectable SyncRef UEs are most likely synchronous SyncRef UEs, while the legacy spec requires UE to perform only the asynchronous SyncRef UE search, which has a long detection time up to 8s+x*8s.
· To keep sync cluster synchronized in SL-U application scenarios, more UEs have to transmit SLSS when the current SyncRef UEs provides timing to other UEs by transmitting SLSS experiencing frequent LBT failures.
Proposal 5: When gNB is the highest priority sync source, or when GNSS is the highest priority sync source and the source SyncRef UE is not synchronized directly or indirectly to GNSS, in addition to allowing 6% data Tx dropping, allowing 30% SLSS Tx dropping and the requirement for sync SyncRef UE detection applies. 
Proposal 6: The additional dropping rate and requirements in proposal 6 can be conditionally applied when one or all the following conditions are met:
No detected SyncRef UE is available, or
The RSRP of the current SyncRef UE as sync source is lower than a threshold of z, or maximum LBT is reached during the evaluation for initialization/cease of SLSS transmission.
z can follow the SLSS evaluation threshold, or a separately configured threshold.
Observation 8: From UE behavior perspective, we need to verify the following by the RRM tests:
· Whether the DUT monitors the additional S-SSB locations
· Whether the DUT extends the evaluation period after its measurement target experiences LBT failures
Proposal 7: One test on initiation/cease of SLSS transmission is sufficient to verify the behavior listed in observation 8.
Proposal 8: Reuse RSSI accuracy requirements from NR-U for SL-U LBT measurement.
Observation 9: The network can control carrier addition/release on SL UEs when Uu is in connected mode, and therefore UE based interruption coordination is applicable only during Uu idle/inactive mode. Note that carrier addition/release is not a periodic operation, and it doesn’t happen frequently. The coordination between SL and Uu increases implementation complexity.
Proposal 9: UE shouldn’t be required to implement coordination between SL and Uu communications unless the system enhancement is justified.   
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