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Introduction
RRM requirements for SL positioning are discussed in RAN4#108-bis, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Measurement period requirements 
· Other RRM requirements 
In this paper we will provide our views on RRM core requirements for SL positioning. The measurement accuracy requirements are discussed in our companion paper for the Perf part.
Discussion
Measurement period requirements 
	Issue 1-1-1: Measurement period requirements for SL-PRS based RSTD: 
Agreements:
· The measurement period requirements for SL-PRS based RSTD is defined as: 

where 
· S = scaling factor * Nsample. Scaling factor is FFS. 
· , where  and  are the start of the s-th and (s+1)-th slot where UE needs to measure SL-PRS, satisfying   is > FFS.
·  is FFS.
· For Nsample, further discuss the two options:
· Option 1: Define requirement for the sample number of 1 and FFS for 4.
· Option 2: Define requirement for the sample numbers of 1 and 4.


In last meeting, RAN4 agreed to use sum approach to define measurement period for SL PRS, based on the consideration that the interval between slots where UE performs SL PRS measurement is irregular, i.e. SL PRS resources do not occur periodically like in Uu. 
The sum formula is still based on the assumption that UE takes one SL PRS samples from one slot, and then it will process the received samples before it can receive the next slot with SL PRS. This is reflected in Teffect and also the assumption used in Uu requirements. However, RAN1 introduced a different assumption for SL PRS based on the concept of the “active resource”.
	1. Maximum SL PRS bandwidth in MHz in a resource pool for positioning, which is supported and reported by UE for SL-PRS measurement
[2. Maximum number of active/occupied SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
3. Maximum number of slots with active SL PRS resources across all configured RPs assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE[3. Duration of SL PRS symbols N in units of ms a UE can process every T ms assuming maximum SL PRS bandwidth in MHz, which is supported and reported by UE.]
[4. Minimum time after the end of a slot carrying the activea SL-PRS resource(s) assuming maximum number of symbols and maximum bandwidth for a UE finish the SL-PRS resource processing [and preparing the positioning measurement report] [assuming the active/occupied SL-PRS resources during this time haven’t exceeded the reported capabilities] and assuming a maximum SL PRS bandwidth in MHz, which is supported and reported by UE]
[5. SL PRS buffering capability]


Above is the SL PRS processing capability in the latest RAN1 feature list. In our understanding, “active resource” is similar to active HARQ process, i.e. UE can take samples for the next slot with SL PRS even when it has ongoing processing for some slots with SL PRS it has received before, as long as the number of active resources and number of slots with active resources do not exceed Component 2 (C2) and Component 3 (C3) in UE capability above.  
With this assumption there can be many cases for UE to measure different SL PRS resources and slots. For example, assuming C2 = 12 and C3 = 2, we may have two cases as shown in Figure 1.
[image: ]
Figure 1: Example of SL PRS processing 
In Case 1, after receiving slot 1, UE has 12 active resources and it cannot take more resources (even it can take another slot) before it finishes processing resources in slot 1. As a result, slot 2 is not measured. After processing of slot 1, the number of active resource and active slot is zero, so UE can take slot 3.
In Case 2, after receiving slot 1, UE has 6 active resources 1 active slot, so it can take slot 2 while processing slot 1. After taking slot 2, UE has 12 active resources and 2 active slots. After finishing processing of slot 1, UE has 6 active resources and 1 active slot, so it can take slot 3 but only 6 resources out of 12 resources. After taking slot 3, As a result, UE has 12 active resources and 2 active slots, so it cannot measure slot 4. 
We think RAN4 does not to need to define exact formula for SL-PRS measurement period,
· There can be quite many cases depending on UE capability and arrival of slots with SL PRS resources. It would be difficult for RAN4 to define measurement period with exact formula. 
· RAN1 will specify generic principles how UE should take measurements based on its capability on active resource and active slots, and this is not a performance related issue.
What relates to performance thus RAN4 needs to discuss is 1) the ending point for all measurements, and 2) number of samples (Nsample) for each measurement.  
In our view, depending on the SL positioning method, an Rx UE may need to measure multiple Tx UEs, e.g. for SL RSTD. In addition, for each Tx UE, an Rx UE may need to measure a Tx UE multiple times, e.g. RAN1 agreed following for SL Rx-Tx.
	Agreement
Confirm the following working assumption with update:
	Working assumption
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: whether the different SL PRS receptions correspond to the same or different SL PRS resources
· Note: reporting a single Rx-Tx measurement is also supported
· Note: The indicated Rx-Tx time difference measurement is based on actual Tx time.


Agreement
Support to indicate to UE(s) with higher layer signaling to report multiple Rx-Tx measurements for the same SL PRS transmission (resp. reception) and up to N different SL PRS receptions (resp. transmissions) for the same pair of UE(s).
· FFS: value range of N
Agreement
For the indicated number N of different SL PRS receptions (resp. transmissions) associated with the same SL PRS transmission (resp. reception), the value range of N is {2, 3, 4}.


RAN4 needs to discuss when the measurement ends because UE should not measure just one time from one Tx UE, but it should also not measure infinitely. 
Another issue is how many samples UE needs in order to generate one measurement result for one Tx UE. We suggest to define requirements based on Nsample = 1, since for many use cases of SL positioning, latency is an important requirement. In last meeting, some companies raised up the issue that accuracy is not good enough for small BW with one sample. We agree with the observation, but we understand the issue can be addressed by improving the Es/Iot side condition for SL PRS measurement since the distance between Tx and Rx UEs are not expected to be as large. 
Proposal 1: RAN4 not to define exact formula for SL-PRS measurement period, but to define the measurement period based on the principles for handling active resources and slots defined by RAN1.
Proposal 2: RAN4 to discuss how to define the ending point of SL PRS measurement period.
Proposal 3: RAN4 to define the SL PRS measurement period based on Nsample = 1.
	Issue 1-1-2: Measurement period requirements for other SL-PRS based measurements: 
Agreements: 
· The measurement period requirement for SL-PRS based RSTD can be reused for other SL-PRS based measurement (i.e., SL-PRS based RTOA, RSRP and RSRPP). 
· For SL-PRS based AoA/ZoA, check and confirm whether the measurement period of SL-PRS based RSTD can be reused in the next meeting. 
· For definition #1 and [definition #2] for UE Rx-Tx time difference, reuse the measurement period of SL-PRS based RSTD. 
· Definition #1: use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu. 
· Definition #2: the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement.


In our view, the measurement period requirement for SL RSTD can be reused for SL AoA/ZoA. We do not see any issue in reusing. 
For SL Rx-Tx with definition #2, we understand the SL RSTD requirements cannot be reused. Since the Rx timing is based on the actual transmission, UE can only obtain the measurement after actual transmission occurs, while the SL RSTD requirements are only based on when actual reception occurs.
In our view, when SL Rx-Tx is based on actual transmission, it would be up to UE implementation to decide which occurs earlier in time, actual transmission or actual reception. If actual transmission occurs later than the actual reception, additional time uncertainty for waiting for actual transmission is needed. 
Proposal 4: On reusing the SL RSTD requirements for other measurements.
· The measurement period requirement for SL RSTD can be reused for SL AoA/ZoA. 
· For SL Rx-Tx definition #2, additional time uncertainty for waiting for actual transmission needs to be accounted in the measurement period.
	Issue 1-1-3: Requirements applicability regarding SL-DRX
Agreements: 
· FFS: The same SL-PRS based measurement period requirements apply for the case [with SL-DRX] and without SL DRX. 


We still think RAN4 should first work on the measurement period requirements for basic scenario (without SL DRX) before discussing the impact of SL DRX. 
If our Proposal 1 can be agreeable, we think there is no impact from SL DRX since the exact time interval between two slots for measurement is not defined, but it depends on whether UE decodes SCI indicating SL PRS which already accounts for the impact of SL DRX. If non-DRX requirements are defined in other form, e.g. based on predefined time interval between two slots for measurement, they may not be reused for DRX. 
Proposal 5: RAN4 to discuss the impact of SL DRX after the measurement period requirements for basic scenario (without SL DRX) are stable.
	Issue 1-1-4: Impact of other channels/signals
Agreements: 
· FFS: SL PRS measurement requirements apply provided that reception/transmission of the slots containing SL PRS is not dropped due to other SL procedures (e.g., Selection/Reselection of V2X Synchronization Reference Source). 
· FFS: If the reception/transmission of the slots containing SL PRS is dropped, the measurement period can be extended. 
· Option 1: RAN4 does not specify how exactly the measurement period is extended.
· Option 2: RAN4 will specify how exactly the measurement period is extended.


We still think RAN4 should first work on the measurement period requirements for basic scenario (without SL PRS dropped) before discussing the impact of other channels/signals. 
If our Proposal 1 can be agreeable, we think there is no impact from other channels/signals since the exact time interval between two slots for measurement is not defined, but it depends on whether UE decodes SCI indicating SL PRS which already accounts for the impact of other channels/signals. If the basic requirements are defined in other form, e.g. based on predefined time interval between two slots for measurement, they may not be reused when SL PRS is dropped due to other channels/signals.
Proposal 6: RAN4 to discuss the impact of other channels/signals after the measurement period requirements for basic scenario (without SL PRS dropped) are stable.
	Issue 1-1-5: Impact of Uu link connection distortion
Way Forward: 
· Option 1: 
· SL PRS measurement requirements apply provided that reception of the slots containing SL PRS is not interrupted due to Uu operation.
· Option 2: 
· The SL UE can continue an SL positioning measurement or transmission also during RLF, RRC reestablishment, and handover, if the SL PRS resources are configured to be available also during these procedures;
· Otherwise, SL positioning measurements shall be dropped whenever the measuring or any of the transmitting SL UEs experience distortion on their Uu links during the SL positioning session.


We still think RAN4 should first work on the measurement period requirements for basic scenario (without Uu link connection distortion) before discussing the impact of Uu link connection distortion. 
If our Proposal 1 can be agreeable, we think there is no impact from Uu link connection distortion since the exact time interval between two slots for measurement is not defined, but it depends on whether UE decodes SCI indicating SL PRS which already accounts for the impact of Uu link connection distortion. If the basic requirements are defined in other form, e.g. based on predefined time interval between two slots for measurement, they may not be reused when SL PRS is dropped due to Uu link connection distortion.
Proposal 7: RAN4 to discuss the impact of Uu link connection distortion after the measurement period requirements for basic scenario (without Uu link connection distortion) are stable.
	Issue 1-1-6: UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs
Agreements: 
· UE behavior and the impact on SL-PRS measurement requirements when synchronization reference source change occurs at Rx side
· For SL Rx-Tx measurement, UE shall restart the measurement after change and the previous measurement smaples are dropped. The SL Rx-Tx measurement period requirement due to the change: 
· Apply the existing measurement period requirement, and starting point of the measurement period is after the change.
· Option A: Limit the number of restarting, FFS the exact number.
· Option B: FFS whether to limit the number of restarting.
· For SL RSRP and RSRPP measurements, UE shall continue the measurement after the change. 
· For SL RSTD and RTOA measurements, FFS UE shall continue the measurement after the change.


For SL Rx-Tx, we do not support to define limit on the number of restarting. The restart is caused by sync reference source change, and the sync reference source management is a separate procedure. The condition that triggers sync reference source change is also not controlled by UE. We do not see the necessity and feasibility for UE to limit the number of sync reference source change.
For SL RSTD, we do not see the need to restart the measurement in case of sync reference source change because it is a relative timing between two Tx UEs. The time difference between the two Tx UEs should be same before and after sync reference source change.
For SL RTOA, we suggest to follow the same principle as SL Rx-Tx. SL RTOA is based on SFN/DFN initialization time, which may change following sync reference source change. When one measurement is derived from multiple samples (which we do not support as in our Proposal 3), UE should drop the previous samples as the ideal SL RTOA for the two measurement samples can be different. 
Proposal 8: In case of synchronization reference source change, 
· for SL Rx-Tx, RAN4 not to define limit on the number of restarting.
· [bookmark: _GoBack]for SL RSTD, UE shall continue the measurement after the change.
· for SL RTOA, UE shall restart the measurement after change and the previous measurement samples are dropped.
	Issue 1-1-7: Impact of network coverage change
Way Forward: 
· Option 1: 
· R18 SL positioning requirements apply for in-coverage only. 
· When an SL UE determines that its coverage status has changed from in-coverage to out-of-coverage or partial coverage, the UE shall drop the SL positioning measurements, without further reporting after the coverage status change. 
· Option 2: 
· RAN4 to define the requirements for in-coverage and out-of-coverage.
· Option 3: 
· No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 


We do not see the impact of coverage status change on SL PRS measurement. 
Based on our understanding of RAN#101 outcome, in Rel-18 both in-coverage and out-of-coverage are to be supported, while partial coverage is not. When coverage status is changed, UE should still continue the measurement, and we do not see clear reason to stop the measurement. In case coverage status change causes sync reference source change, the impact is already accounted in the previous issue.
Proposal 9: RAN4 not to define impact of coverage status change on SL PRS measurement.
	Issue 1-1-8: Impact of the type of resource pool
Way Forward: 
· Option 1: 
· SL-PRS measurement requirements apply for different resource pool types. 
· Option 2: 
· Measurement period may be different for different SL PRS resource pool types (dedicated or shared)


We support option 1, since so far there is no clear proposal on how the measurement period would be impacted by the type of resource pool. 
Proposal 10: SL-PRS measurement requirements apply for different resource pool types.
Other RRM requirements 
	Issue 1-3-1: Requirements for initiation/cease of SL PRS Tx
Way Forward: 
· Option 1: 
· Deprioritize defining requirements for initiation/cease of SL PRS transmission. 
· Option 2: 
· RAN4 will define requirements for initiation/cease of SL transmissions for positioning.


RAN4 has defined requirements for initiation/cease of SL SSB transmission. The requirements are mainly for the evaluation of the serving cell RSRP or the PSBCH-RSRP of the selected SyncRef UE. This is based on the procedure defined in cl. 5.8.5.2 of 38.331. 
For SL PRS, RAN2 has not defined similar condition for SL PRS transmission based RSRP. As such, we see no need to define requirements for initiation/cease of SL PRS transmissions as it is purely functional.
Proposal 11: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
Conclusions
In this paper we provided our views on RRM requirements for SL positioning.
Proposal 1: RAN4 not to define exact formula for SL-PRS measurement period, but to define the measurement period based on the principles for handling active resources and slots defined by RAN1.
Proposal 2: RAN4 to discuss how to define the ending point of SL PRS measurement period.
Proposal 3: RAN4 to define the SL PRS measurement period based on Nsample = 1.
Proposal 4: On reusing the SL RSTD requirements for other measurements.
· The measurement period requirement for SL RSTD can be reused for SL AoA/ZoA. 
· For SL Rx-Tx definition #2, additional time uncertainty for waiting for actual transmission needs to be accounted in the measurement period.
Proposal 5: RAN4 to discuss the impact of SL DRX after the measurement period requirements for basic scenario (without SL DRX) are stable.
Proposal 6: RAN4 to discuss the impact of other channels/signals after the measurement period requirements for basic scenario (without SL PRS dropped) are stable.
Proposal 7: RAN4 to discuss the impact of Uu link connection distortion after the measurement period requirements for basic scenario (without Uu link connection distortion) are stable.
Proposal 8: In case of synchronization reference source change, 
· for SL Rx-Tx, RAN4 not to define limit on the number of restarting.
· for SL RSTD, UE shall continue the measurement after the change.
· for SL RTOA, UE shall restart the measurement after change and the previous measurement samples are dropped.
Proposal 9: RAN4 not to define impact of coverage status change on SL PRS measurement.
Proposal 10: SL-PRS measurement requirements apply for different resource pool types.
Proposal 11: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
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