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Introduction
RAN4 continued discussing requirements for SL positioning as part of the Rel-18 WI on expanded and improved NR positioning in RAN4#108bis. New agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals for RRM core requirements for SL positioning.
Discussion
 Core requirements
In this section we provide our views on how to define core requirements for SL positioning measurements considering the current status in RAN1 and previous RAN4 agreements.
RAN4 has agreed to develop a common measurement period requirement to be largely leveraged across all SL PRS-based measurements. RAN4 will focus first on the requirement for SL PRS-based RSTD measurements, with the intent to reuse it for other measurements. Additionally, RAN4 will consider first requirements for non-DRX.
RAN4 reached an initial agreement on the measurement period requirement in RAN4#108bis [1].
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.


Many aspects were left FFS in the above agreement. To make progress RAN4 needs to consider the UE processing capability for SL PRS (FG 41-1-1) being discussed by RAN1 [2]. Even though it has not been finalized, tentatively it includes five components:
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 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
4. Minimum time after the end of a slot carrying the active 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 SL-PRS resources during this time haven’t exceeded the reported capabilities] which is supported and reported by UE]
5. [SL PRS buffering capability.]
Based on the above, it is evident that the SL PRS processing capability is quite different from its counterpart in Uu positioning. In particular, components 2, 3 and 4 listed above do not have equivalents in Uu positioning. RAN1 adopted the concept active SL PRS resources to limit processing load of the UE: “a SL PRS resource is considered as active starting at the end of the last symbol of the PSCCH carrying the SCI trigger and the occupancy is released at the end of timeline indicated in component 4.” Presumably, as long as the UE capabilities in component 2 and 3 are not exceeded, the UE would be now expected to complete processing and possibly to be ready to report SL PRS measurements within the timeline indicated in component 4.
Observation 1: RAN1 has not yet finalized the UE SL PRS processing capability(ies).
Now let us try address the FFS points in the RAN4 agreement on measurement period. Regarding the number of samples, our view is that RAN4 should prioritize defining requirements for one sample (option 1). 
Proposal 1: Prioritize defining requirements for SL PRS measurements assuming one sample (N_sample = 1).
Next, regarding the scaling factor in the parameter S, we understand that it is not needed based on the current UE SL PRS processing capability since the legacy parameters (N,T) were removed. Effectively, that means that the measurement period for single sample measurements equals . The minimum 
Proposal 2: The scaling factor is equal to 1, i.e. S = N_sample.
Proposal 3: For single sample SL RSTD measurements, the measurement period is given by

· The measurement period starts at the end of the slot carrying the active SL-PRS resource(s) for the RSTD measurement
·  is greater than or equal to the time indicated in FG 41-1-1 component 4.  needs to include time to prepare the measurement report.
· If the maximum number of active SL PRS resources or the maximum number of slots with active SL PRS resources is exceeded, the measurement period can be longer.
In RAN4#108 there was a proposal to consider TEG reporting in the core requirements for SL positioning. In our view, the TEG framework defined for Uu positioning has not been extended to SL positioning. RAN1 has not defined any new capabilities to enable TEG reporting for SL PRS based measurements.
Proposal 4: RAN4 will not consider TEG reporting in the requirements for SL PRS based measurements.
Next, we would like to discuss the definition of a ‘sample’ for the purpose of defining SL PRS measurement requirements. In the case of SL PRS transmission with aperiodic reservation, a single SCI can reserve resources in the current slot and in up to two future slots (Figure 1) within a given time window of up to 32 slots. For the purposes of defining SL PRS measurement requirements in RAN4, the multiple resources reserved by a single SCI can be treated as resource repetitions. Repetitions could be beneficial in practice to provide diversity under fading conditions and/or interference. 
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Figure 1: Single sample consisting of one SL PRS resource in the current slot plus up to two SL PRS resources reserved by the same SCI.
If RAN4 adopts the above concept of a sample including multiple SL PRS resource instances, the accuracy requirements can be defined assuming that the UE reports a measurement based on any one of the instances. i.e. the multiple instances may be used for diversity or they may be combined together by UE implementation but any performance gain resulting from any such techniques would not be reflected in the requirement. This approach would reduce the workload associated with defining requirements while providing some room to implement advanced processing with multiple repetitions.
Proposal 5: Define measurement accuracy requirements based on single SL PRS instance.
Note that a UE could also be enabled to report one measurement per resource instance by higher layer signalling (Figure 2). Specifically, RAN1 has an agreement that would allow the UE to report one Rx-Tx measurement per received SL PRS instance combined with a single SL PRS transmission. 
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.
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[bookmark: _Ref146563703]Figure 2: Single sample consisting of only one SL PRS resource in the current slot.

Proposal 6: Define a SL PRS measurement sample as a group of SL PRS resource instances comprised of
· One SL PRS resource instance triggered by an SCI in the same slot, and
· up to SL PRS resource instances reserved in future slots by the same SCI.
· The multiple SL PRS resource instances have the same comb size and number of symbols.
RAN4 also discussed whether the same measurement period requirement can be applied to all SL positioning measurements and reached the agreement shown below [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. 



One open question in the agreement is whether to reuse the requirement for SL Rx-Tx time difference measurements based on definition #2. In that case, the UE may need to first transmit SL PRS before it can report the Rx-Tx measurement and a longer measurement period may be warranted. Note that RAN1 supports reporting Rx-Tx measurements based on a single SL PRS reception and multiple SL PRS transmissions by the same UE. See RAN1 agreements below. In the example below, clearly UE2 would need more time to report the additional Rx-Tx measurements based on the second, third and fourth transmissions.
Proposal 7: When the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time upon network/LMF request, the measurement period is extended until the UE transmits SL PRS.
· FFS whether to define a proximity condition between the reception and transmission of SL PRS for reporting SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission 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}.
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Figure 3: Example of multiple Rx-Tx measurements associated with single SL PRS reception or transmission.


Regarding the potential impact of a change in network coverage, the following options were captured in the WF [1].
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. 
sue 1-1-7: Impact of network coverage change
· Proposals: 
· Option 1: (CATT)
· The measurement period requirements still apply when there is change of network coverage scenario. 
· Option 2: (Ericsson)
· When an SL UE determines that its coverage status has changed (e.g., changing between any two of: in-coverage, out-of-coverage, partial coverage, unknown coverage, different coverage range, or even transition period), it can either:
· Scenario 1: restart the on-going SL positioning measurements (if the change impacts the measurement), or 
· Scenario 2: continue the on-going SL positioning measurement (if the change does not impact the measurement).
· RAN4 to discuss the conditions for Scenario 2.
· Option 3: (Huawei)
· RAN4 to discuss the impact coverage status change after requirements for non-transition case are stable.
· Option 4: (Nokia)
· RAN4 to consider all coverage change scenarios to define the SL positioning measurement period requirements after the SL-PRS based measurement procedures are agreed in RAN1.


Proposal 8: No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 

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.



Proposal 9: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.


Conclusions
Proposal 1: Prioritize defining requirements for SL PRS measurements assuming one sample (N_sample = 1).
Proposal 2: The scaling factor is equal to 1, i.e. S = N_sample.
Proposal 3: For single sample SL RSTD measurements, the measurement period is given by

· The measurement period starts at the end of the slot carrying the active SL-PRS resource(s)
·  is greater than or equal to the time indicated in FG 41-1-1 component 4.  needs to include time to prepare the measurement report.
· If the maximum number of active SL PRS resources or the maximum number of slots with active SL PRS resources is exceeded, the measurement period can be longer.
Proposal 4: RAN4 will not consider TEG reporting in the requirements for SL PRS based measurements.
Proposal 5: Define measurement accuracy requirements based on single SL PRS instance.
Proposal 6: Define a SL PRS measurement sample as a group of SL PRS resource instances comprised of
· One SL PRS resource instance triggered by an SCI in the same slot, and
· up to SL PRS resource instances reserved in future slots by the same SCI.
· The multiple SL PRS resource instances have the same comb size and number of symbols.
Proposal 7: When the UE reports SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time upon network/LMF request, the measurement period is extended until the UE transmits SL PRS.
· FFS whether to define a proximity condition between the reception and transmission of SL PRS for reporting SL PRS-based Rx-Tx time difference based on the actual SL PRS transmission time.
Proposal 8: No need to define requirements for sidelink positioning measurements when there is a change in network coverage. 
Proposal 9: RAN4 to deprioritize defining requirements for initiation/cease of SL PRS transmissions.
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