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[bookmark: _Ref506539118]Introduction
RAN1 recently received an LS from RAN2 sharing RAN2’s latest decisions on SLPP specifications for Rel-18 SL Positioning [1]:
	1. Overall Description:
RAN2 discussed the support of sidelink positioning, and made following agreements which may have RAN1 impacts:
Agreements:
The association information between ARP-ID and the already transmitted SL PRS resource(s) is placed inside the CommonSL-PRS-MethodsIEsRequestLocationInformation/CommonSL-PRS-MethodsIEsProvideLocationInformation, based on the corresponding TP of P3 from R2-2401244.  To do this, the SL-PRS Tx UE can send the CommonSL-PRS-MethodsIEsProvideLocationInformation without providing any measurements.  Notify RAN1 by LS.
LCS-GCS-Translation information in measurement report shall be common for sl-AzimuthAoA and sl-ZenithAoA, i.e. no separate parameters for sl-AzimuthAoA and sl-ZenithAoA
For SL-AoA, introduce separate request for “sl-AzimuthAoA” and “sl-ZenithAoA”
For SL-AoA, introduce separate request for “measurementReportingTypes ENUMERATED { gcs, lcsWithTranslation, lcsWithoutTranslation}
For SL-AoA, do not introduce additional request for “sl-AngleQuality” , sl-PRS-ResourceId and sl-TimeStamp
For SL-RTT, introduce separate request for tx-TimeInfo. And do not introduce additional request for sl-PRS-ResourceId
For SL-TDOA, do not introduce additional request for sl-RSTD-FirstPathResult, sl-PRS-ResourceId , sl-TimeStamp and sl-TimingQuality
For SL-TOA, do not introduce additional request for sl-RTOA-FirstPathResult , sl-RTOA-FirstPathResult sl-PRS-ResourceId , sl-TimeStamp and sl-TimingQuality
RAN2 do not have consensus on the scenario where the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report.  Current signalling structure cannot support this scenario, and it will be changed to accommodate it if RAN1 want to support the scenario.
For the LS to RAN1, indicate our agreements and give them the opportunity to feed back.

2. Actions:
To RAN1
ACTION: 
· RAN2 respectfully asks RAN1 to take RAN2’s agreements into account in their future work.



In this contribution, we present our views on the implications of some of the above decisions on SLPP, potential solution to address the identified issue, and a corresponding text of draft LS reply to RAN2. 
Discussion
Issue 1: RAN2’s decision on providing association information between Tx ARP-ID and an already transmitted SL PRS
RAN1 made the following agreement during RAN1 #114 and RAN1 #114bis [2]:
	Agreement (RAN1 #114)
For location calculation, the ARP ID of SL PRS transmission can be informed to another UE or LMF by Tx UE informing the association between ARP ID and the already transmitted SL PRS resource(s) as assistance data.

Agreement (RAN1 #114bis)
Regarding the association information report between ARP ID and the already transmited SL PRS resource(s):
· The association information includes {ARP ID, Tx time stamp, SL PRS resource ID (optional)}.




However, RAN2 recently agreed on the following as communicated in the LS in [1]:

	Agreements:
The association information between ARP-ID and the already transmitted SL PRS resource(s) is placed inside the CommonSL-PRS-MethodsIEsRequestLocationInformation/CommonSL-PRS-MethodsIEsProvideLocationInformation, based on the corresponding TP of P3 from R2-2401244.  To do this, the SL-PRS Tx UE can send the CommonSL-PRS-MethodsIEsProvideLocationInformation without providing any measurements.  Notify RAN1 by LS.


As can be noted from the above RAN2 decision, the association information between Tx ARP-ID and an already transmitted SL PRS resource is to be placed in CommonSL-PRS-MethodsIEsProvideLocationInformation as part of a “dummy” measurement report without providing any measurements, i.e., using the Location Information Transfer procedure. Thus, the ARP-ID information is conveyed to LMF/server UE as measurement report information and not as assistance data. The reason for this decision is that, according to the RAN2 design for support of assistance data signalling, upon request, assistance data is to be provided prior to the SL PRS Tx/Rx. However, this is not feasible for the intended design since a Tx UE may not be able to guarantee a priori on the transmission of a particular SL PRS resource at a given Tx timestamp. Hence, RAN2’s decision to place the information in a dummy measurement report to include the ARP-ID information, Tx timestamp, and optionally, the SL PRS resource ID. 

Note that, currently Location Information Transfer procedure is used for server to get the location information from UE, and “locationInformationType” is mandatory for the procedure and at least one of locationEstimateRequired, locationMeasurementsRequired, locationEstimatePreferred, locationMeasurementsPreferred, rangeEstimateRequired, rangeMeasurementsRequired, rangeEstimatePreferred, rangeMeasurementsPreferred, directionEstimateRequired,                                          directionMeasurementsRequired, directionEstimatePreferred, directionMeasurementsPreferred,                                        rangeDirectionEstimateRequired,rangeDirectionMeasurementsRequired, rangeDirectionEstimatePreferred, rangeDirectionMeasurementsPreferred, relativeLocationEstimateRequired, relativeLocationMeasurementsRequired,  relativeLocationEstimatePreferred, relativeLocationMeasurementsPreferred, needs to be reported. 

CommonIEsRequestLocationInformation ::= SEQUENCE {
    locationInformationType                 LocationInformationType,
LocationInformationType ::= ENUMERATED { locationEstimateRequired, locationMeasurementsRequired, locationEstimatePreferred,
                                         locationMeasurementsPreferred, rangeEstimateRequired, rangeMeasurementsRequired,
                                         rangeEstimatePreferred, rangeMeasurementsPreferred, directionEstimateRequired,
                                         directionMeasurementsRequired, directionEstimatePreferred, directionMeasurementsPreferred,
                                         rangeDirectionEstimateRequired, rangeDirectionMeasurementsRequired,
                                         rangeDirectionEstimatePreferred, rangeDirectionMeasurementsPreferred,
                                         relativeLocationEstimateRequired, relativeLocationMeasurementsRequired,
                                         relativeLocationEstimatePreferred, relativeLocationMeasurementsPreferred, spare12, spare11,
                                         spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }


Thus, some enhancements would be needed to enable the repurposing-based solution considered by RAN2. In this regard, a Server may also obtain the association information between the Tx ARP-ID and the already transmitted SL PRS resource from Tx UE as part of a response to a RequestAssistanceData message, i.e., by including sl-POS-ARP-ID-Tx-Req  in RequestAssistanceData message. Accordingly, a Tx UE will provide Tx-ARP-ID information after the transmission.               
Furthermore, and more importantly, for UE-based SL positioning, since it is identified as measurement report, it cannot be transmitted to a Receiver (Rx) UE. Therefore, the RAN2 solution cannot be used for UE-based positioning where the ARP-ID information is to be used for location calculations based on received SL PRS. 
To address the above shortcoming, one option would be to enable signalling from the LMF/server UE to an Rx UE with the association information for ARP-ID and already transmitted SL PRS. Furthermore, it would be necessary for the LMF/server UE to inform the Rx UE of upcoming assistance data post SL PRS reception, i.e., the Rx UE should expect to receive this information subsequent to a SL PRS reception. This indication could be conveyed via existing assistance data signalling framework from LMF/server UE to Rx UE. 
In summary, the following procedure may be adopted to enable the intended RAN1 design: 
· [bookmark: _Hlk163200015]Server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using CommonSL-PRS-MethodsIEsRequestLocationInformation to request Tx UE and receiving corresponding response via CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements, or
· Server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using RequestAssistanceData to request Tx UE and receiving corresponding response via ProvideAssistanceData from Tx UE;
· Server (LMF/server UE) informs Rx UE as part of assistance data prior to the SL PRS transmission (this could be in response to corresponding request from Rx UE, e.g., for UE-based positioning) to expect further assistance data, including association information for Tx ARP-ID and the transmitted SL PRS, after the SL PRS Tx/Rx;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it forwards this information to the Rx UE that uses the information for location calculations;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it uses the information for location calculations for UE-assisted SL positioning.
Proposal 1
· Respond to RAN2 indicating that the RAN2 decision to place association information between Tx ARP-ID and already transmitted SL PRS in CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements may not be able to support use of such information for location calculations at least for UE-based positioning. 
· Accordingly, while Server (LMF/server UE) may obtain the information from Tx UE as part of measurement request/report information exchange or assistance data request/response information exchange, it would be necessary for Server to forward the information to Rx UE after the actual transmission/reception (Tx/Rx) of the SL PRS as assistance information post SL PRS Tx/Rx. Include the following procedure as possible example to enable this: 
· Server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using CommonSL-PRS-MethodsIEsRequestLocationInformation to request Tx UE and receiving corresponding response via CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements, or
· Server (LMF/server UE)  obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using RequestAssistanceData to request Tx UE and receiving corresponding response via ProvideAssistanceData from Tx UE;
· Server (LMF/server UE) informs Rx UE as part of assistance data prior to the SL PRS transmission (this could be in response to corresponding request from Rx UE, e.g., for UE-based positioning) to expect further assistance data, including association information for Tx ARP-ID and the transmitted SL PRS, after the SL PRS Tx/Rx;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it forwards this information to the Rx UE that uses the information for location calculations for UE-based SL positioning;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it uses the information for location calculations for UE-assisted SL positioning.


Issue 2: On support of reporting measurements corresponding to multiple Rx ARP-IDs in a single measurement report
RAN2 notes the following in the LS:

	RAN2 do not have consensus on the scenario where the SL-PRS Rx UE reports measurements for multiple Rx ARP-IDs in a single measurement report.  Current signalling structure cannot support this scenario, and it will be changed to accommodate it if RAN1 want to support the scenario.


While it may be efficient to support reporting of measurements for multiple Rx ARP-IDs in a single measurement report, it may not be strictly essential and the final decision on whether to support such signalling enhancements could be left up to RAN2.
Proposal 2
· Respond to RAN2 indicating that while it would be desirable to support the case wherein Rx UE can report measurements for multiple Rx ARP-IDs in a single measurement report, whether to introduce such signalling design is left up to RAN2.

Draft Reply LS in response to RAN2 LS in R1-2401950 (R2-2401919)
Based on the discussion in the previous section, text of a draft Reply LS is provided below. 
	[bookmark: _Ref52481833]1. Overall Description:
RAN1 thanks RAN2 for sharing the latest RAN2 agreements on SLPP. 
RAN1 would like to note the following observations for the RAN2 agreements:
Issue 1: RAN2’s decision on providing association information between Tx ARP-ID and an already transmitted SL PRS
RAN2’s decision to place association information between Tx ARP-ID and already transmitted SL PRS in CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements may not be able to support use of such information for location calculations at least for UE-based positioning. 
Accordingly, while Server (LMF/server UE) may obtain the information from Tx UE as part of measurement request/report information exchange, it would be necessary for Server to forward the information to Rx UE after the actual transmission/reception (Tx/Rx) of the SL PRS as assistance information post SL PRS Tx/Rx. 
To address this, the following procedure is suggested as a potential approach for further consideration by RAN2: 
· Server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using CommonSL-PRS-MethodsIEsRequestLocationInformation to request Tx UE and receiving corresponding response via CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements, or
· Server (LMF/server UE)  obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using RequestAssistanceData to request Tx UE and receiving corresponding response via ProvideAssistanceData from Tx UE;
· Server (LMF/server UE) informs Rx UE as part of assistance data prior to the SL PRS transmission (this could be in response to corresponding request from Rx UE, e.g., for UE-based positioning) to expect further assistance data, including association information for Tx ARP-ID and the transmitted SL PRS, after the SL PRS Tx/Rx;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it forwards this information to the Rx UE that uses the information for location calculations for UE-based SL positioning;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it uses the information for location calculations for UE-assisted SL positioning.
 
Issue 2: On support of reporting measurements corresponding to multiple Rx ARP-IDs in a single measurement report
While it would be desirable to support the case wherein Rx UE can report measurements for multiple Rx ARP-IDs in a single measurement report, whether to introduce such signalling design is left up to RAN2.

2. Actions:
To RAN2
ACTION: 
· RAN1 respectfully asks RAN2 to kindly provision for delivery of association information between Tx ARP-ID and already transmitted SL PRS to Rx UE in addition to server (LMF/server UE) by considering the potential solution described above.




Proposal 3
· Agree on the draft reply LS in Section 3 of R1-2403152.

Conclusions
In this contribution, we presented our views on the implications of some of the RAN2 decisions on SLPP, potential solution to address the identified issue, and a corresponding text of draft LS reply to RAN2. 
Proposal 1
· Respond to RAN2 indicating that the RAN2 decision to place association information between Tx ARP-ID and already transmitted SL PRS in CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements may not be able to support use of such information for location calculations at least for UE-based positioning. 
· Accordingly, while Server (LMF/server UE) may obtain the information from Tx UE as part of measurement request/report information exchange or assistance data request/response information exchange, it would be necessary for Server to forward the information to Rx UE after the actual transmission/reception (Tx/Rx) of the SL PRS as assistance information post SL PRS Tx/Rx. Include the following procedure as possible example to enable this: 
· Server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using CommonSL-PRS-MethodsIEsRequestLocationInformation to request Tx UE and receiving corresponding response via CommonSL-PRS-MethodsIEsProvideLocationInformation from Tx UE without inclusion of actual measurements, or
· Server (LMF/server UE)  obtains the information about association between Tx ARP-ID and already transmitted SL PRS by using RequestAssistanceData to request Tx UE and receiving corresponding response via ProvideAssistanceData from Tx UE;
· Server (LMF/server UE) informs Rx UE as part of assistance data prior to the SL PRS transmission (this could be in response to corresponding request from Rx UE, e.g., for UE-based positioning) to expect further assistance data, including association information for Tx ARP-ID and the transmitted SL PRS, after the SL PRS Tx/Rx;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it forwards this information to the Rx UE that uses the information for location calculations for UE-based SL positioning;
· Once the server (LMF/server UE) obtains the information about association between Tx ARP-ID and already transmitted SL PRS from the Tx UE, it uses the information for location calculations for UE-assisted SL positioning.

Proposal 2
· Respond to RAN2 indicating that while it would be desirable to support the case wherein Rx UE can report measurements for multiple Rx ARP-IDs in a single measurement report, whether to introduce such signalling design is left up to RAN2.

Proposal 3
· Agree on the draft reply LS in Section 3 of R1-2403152.
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