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1.	Introduction
At RAN2#121, a (late) incoming LS from SA2 on "PRU procedures" (R2-2301939 [1]) was postponed [2]:
	[bookmark: _Hlk119551644]1. Overall Description:
[bookmark: _Hlk118277894]SA2 would like to inform RAN1 and RAN2 that the SA2 has agreed the attached CR to TS 23.273 on procedure enhancements for PRU support.

Regarding the procedure for location of a target UE using PRUs (clause 6.x.4 of the attached CR), SA2 noticed that RAN had agreements to support some positioning methods that require simultaneous measurements of the target UE and PRU. In the SA2 agreed procedures, it is assumed that the LMF can make the decision and realize such simultaneous measurements by using a common scheduled location time.

SA2 would like to seek RAN1 and RAN2’s feedback on such assumption and whether additional enhancement would be needed to support the simultaneous measurements for the target UE and PRU. SA2 would update the specification according to the RAN1 and RAN2 feedbacks if necessary.

Additionally, SA2 also would like to know what location information can be provided by PRU, and whether RAN1 and RAN2 see benefit to allow PRU to provide its location information together with the location measurements reports.

2. Actions:
To RAN1 and RAN2 group
ACTION: 	SA2 would like to ask RAN1 and RAN2 to provide feedback on whether any enhancement to the PRU procedures is required.



Essentially, SA2 asks for feedback on the following 3 issues:
[bookmark: _Hlk130348135](1)	Support for simultaneous location measurements of a target UE and a PRU.
(2)	Location information provided by a PRU.
(3) Whether any enhancement to the PRU procedures is required (S2-2303860, attached to the LS [1]).
In a previous LS, SA2 have asked RAN1 whether a PRU can "support the positioning signal transmission capability and signal measurement capability on PC5" (R2-2211130 [3]), where RAN1 replied in R2-2300009 [4] as follows (which was noted at RAN2#121 [2]):
	"From RAN1's perspective, a UE (which could be a PRU) that supports SL positioning can be allowed to support the positioning reference signal transmission capability and signal measurement capability on PC5, if the capability is introduced in R18."
2.	Discussion
2.1	General PRU Positioning Procedures 
From the CR to 23.273 attached to the incoming SA2 LS [1] and the RAN1 LS in [4], we note the following:
-	The general positioning procedures for UE-assisted, UE-based, and network-based positioning using LPP and NRPPa (e.g., as specified in sub-clause 6.11 of TS 23.273) are equally applicable to PRUs.
-	A PRU may support PC5 interface and therefore, the general positioning procedures using SLPP may also be applicable to PRUs. For example, a PRU may function as a "server UE" or "anchor UE", etc., depending on Rel‑18 agreements/progress.
2.2	Support for simultaneous location measurements of a target UE and a PRU
For some positioning methods (e.g., double-difference TDOA, double-difference RTT, carrier-phase based positioning, etc.), it may be required by a PRU to perform measurements on the same instances of the same TRPs/PRS resources as the target UE. As noted in the SA2 LS [1]:
	"RAN had agreements to support some positioning methods that require simultaneous measurements of the target UE and PRU. In the SA2 agreed procedures, it is assumed that the LMF can make the decision and realize such simultaneous measurements by using a common scheduled location time."
I.e., SA2 assumes that a PRU and UE common scheduled location time (as defined in LPP) could be used to obtain simultaneous location measurements of a target UE and a PRU. On this SA2 assumption, we note the following:
[bookmark: _Hlk130350384]-	According to the SA2 CR attached to the LS in [1], the functionality for obtaining simultaneous measurements of or from the target UE and PRU is a function of the positioning protocol (LPP, and potentially NRPPa and SLPP) and seems to have no impact on SA2 specifications. I.e., the PRU procedures in the SA2 CR [1] are agnostic to a specific positioning method/positioning protocol (as it is in general the case in TS 23.273).
-	The "scheduled location time" feature was introduced in TS 23.273 with support in LPP, but not in NRPPa. In general, a "scheduled location time" may be requested by an LCS client as "a future global time (e.g., UTC) at which a UE is to be located" (TS 23.273).
-	With the LPP "scheduled location time" a LMF may request the target UE to "obtain location measurements or location estimate valid at the scheduledLocationTime". The scheduled location time may be provided to the UE as UTC time, GNSS time, network time (SFN, slot), or relative time, dependent on UE capabilities.
-	Therefore, the scheduledLocationTime has a different purpose, and does (currently) not allow an LMF to request location measurements from a UE and PRU being performed at same instances of the same TRPs/PRS resources. E.g., the UE and PRU may select different TRPs (dependent on Rx conditions), may begin the measurements at different times (i.e., some (implementation dependent) time before or after the scheduledLocationTime such that the final result is valid at the scheduledLocationTime), etc. In general, it is the UE/PRU decision where/when to measure the DL-PRS.
-	Similar, a LMF can currently not request a TRP to measure SRS from a UE and PRU in a particular (same) time instance/slot. Also, a LMF can currently not request the SRS from the UE and the SRS from the PRU transmitted simultaneously. 
Therefore, dependent on RAN1 requirements for "simultaneous measurements", it seems likely that a new signalling/feature is needed in LPP and NRPPa, and potentially in SLPP. However, there appears no principle problem to introduce such a feature in LPP (and NRPPa and SLPP, if needed), once the RAN1 requirements for this feature are known.
RAN1 answered the SA2 question already at RAN1#112 (R2-2302048 [5]) and indicate that they continue to work on the requirements for "simultaneous UE and PRU measurements":
	RAN1 reply:
Current RAN1 specifications do not support a mechanism to ensure simultaneous measurements/transmissions (e.g. in the same slot(s)) for multiple UEs, including a target UE and a PRU.
RAN1 will continue discussions on what enhancements to LPP, NRPPa, and/or RAN signaling are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, including a target UE and a PRU; and to support simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU.
Note: The enhancements might or might not have RAN1 specification impact.




Proposal 1:	Regarding the 1st SA2 question on "Support for simultaneous location measurements of a target UE and a PRU", RAN2 to reply the following:
"Dependent on the RAN1 requirements for simultaneous location measurements of the target UE and PRU, RAN2 will add signalling support for such a feature in LPP (and potentially in SLPP, if needed). Whether the LPP "scheduled location time" can be reused and/or enhanced for this purpose will be decided once the RAN1 requirements for this feature are agreed/available. Since this feature is positioning method specific and affects LPP (and potentially NRPPa and SLPP, if needed), RAN2 believes that the solution will have no impacts on the PRU procedures agreed by SA2 in S2-2303860."

2.3	Location information provided by a PRU
According to TS 38.305, a "Positioning Reference Unit (PRU) at a known location can perform positioning measurements (e.g., RSTD, RSRP, UE Rx-Tx Time Difference measurements, etc.) and report these measurements to a location server". Therefore, the location information that can be provided by a PRU should include (at least) the location of the PRU and location measurements performed by the PRU, including potential new location measurements added in Rel-18. In the case of a stationary PRU, it may not be needed to report the PRU location every time when location measurements are reported. The PRU location and the location measurements could also be provided in separate reports (e.g., PRU location is reported once without measurements when the PRU is registered to an LMF). An LMF may infer from the absence of PRU location coordinates in a measurement report that the PRU location has not changed. However, for a moving PRU the PRU location coordinates and velocity may need to be provided together with the location measurements. 
In addition, according to TS 38.305, a "PRU can transmit SRS to enable TRPs to measure and report UL positioning measurements (e.g., RTOA, UL-AoA, gNB Rx-Tx Time Difference, etc.) from PRU at a known location.". For UL-only positioning, a PRU may need to report its location coordinates only, without any location measurements. 
Therefore, it seems a PRU should be able to report
(a) the location coordinates of the PRU only, 
(b) the location measurements performed by the PRU only, or 
(c) the location coordinates of the PRU together with any performed location measurements,
where location measurements above include the currently defined measurements in LPP and potential new measurements defined in Rel-18.
RAN1 answered the SA2 question already at RAN1#112 (R2-2302048 [5]):
	RAN1 reply:
A PRU can report its location and associated uncertainty as is the case for other UEs. It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and measurements should be decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements, even if the PRU location information and the PRU measurements would be included in the same report.



To enable the above reporting, no changes to LPP seems needed.
The PRU coordinates can be provided in the PRU Association Request message per SA2 procedures [1] or using the LPP CommonIEsRequestLocationInformation/CommonIEsProvideLocationInformation to request/provide the PRU location only (possibly together with velocity). 
To report only the location measurements performed by the PRU, the "normal" location request for UE-assisted mode can be used (e.g., for DL-TDOA, Multi-RTT, etc.). If the PRU coordinates have changed compared to the location provided in the PRU Association message (e.g., moving PRU), the PRU could include the CommonIEsProvideLocationInformation with the PRU coordinates/velocity in addition (unsolicited). No specific request for PRU measurements+location seems needed. However, if a PRU specific location request for measurements+location should be needed, a change to the LPP LocationInformationType IE would be required.

Note, for PRU operation the PRU location coordinates and the PRU location measurements need to be independent of each other as also noted by the RAN1 reply above (otherwise, both reports would contain just the same information). A stationary PRU could report its location coordinates in the PRU Association Request message outside of LPP (as in the SA2 procedures), and LPP would need to support the reporting of location measurements only. Therefore, current LPP definitions seem sufficient, and a (e.g., moving) PRU could provide its location coordinates via CommonIEsProvideLocationInformation unsolicited as mentioned above.

[bookmark: _Hlk130466404]Proposal 2:	Regarding the 2nd SA2 question on "Location information provided by a PRU", RAN2 to reply the following:
"A PRU should be able to report
(a) the location coordinates of the PRU only, 
(b) the location measurements performed by the PRU only, or 
(c) the location coordinates of the PRU together with any performed location measurements,
where location measurements above include the currently defined location measurements in LPP and potential new location measurements defined in Rel-18 and location coordinates provide the known location of the PRU, obtained independently from the location measurements.
Since the above reporting affects LPP (and potentially SLPP, if needed), RAN2 believes that the above reporting has no impacts on the PRU procedures agreed by SA2 in S2-2303860."

3.	Summary
In this contribution, we discussed the incoming LS from SA2 on "PRU Procedures" in [1]. The following response is proposed.
Proposal 1:	Regarding the 1st SA2 question on "Support for simultaneous location measurements of a target UE and a PRU", RAN2 to reply the following:
"Dependent on the RAN1 requirements for simultaneous location measurements of the target UE and PRU, RAN2 will add signalling support for such a feature in LPP (and potentially in SLPP, if needed). Whether the LPP "scheduled location time" can be reused and/or enhanced for this purpose will be decided once the RAN1 requirements for this feature are agreed/available. Since this feature is positioning method specific and affects LPP (and potentially NRPPa and SLPP, if needed), RAN2 believes that the solution will have no impacts on the PRU procedures agreed by SA2 in S2-2303860."
Proposal 2:	Regarding the 2nd SA2 question on "Location information provided by a PRU", RAN2 to reply the following:
"A PRU should be able to report
(a) the location coordinates of the PRU only, 
(b) the location measurements performed by the PRU only, or 
(c) the location coordinates of the PRU together with any performed location measurements,
where location measurements above include the currently defined location measurements in LPP and potential new location measurements defined in Rel-18 and location coordinates provide the known location of the PRU, obtained independently from the location measurements.
Since the above reporting affects LPP (and potentially SLPP, if needed), RAN2 believes that the above reporting has no impacts on the PRU procedures agreed by SA2 in S2-2303860."
A draft response LS is provided in the Annex of this contribution.
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1. Overall Description:

RAN2 thanks SA2 for their LS on PRU Procedures and would like to provide the following answers.

SA2 request:
	Regarding the procedure for location of a target UE using PRUs (clause 6.x.4 of the attached CR), SA2 noticed that RAN had agreements to support some positioning methods that require simultaneous measurements of the target UE and PRU. In the SA2 agreed procedures, it is assumed that the LMF can make the decision and realize such simultaneous measurements by using a common scheduled location time.

SA2 would like to seek RAN1 and RAN2’s feedback on such assumption and whether additional enhancement would be needed to support the simultaneous measurements for the target UE and PRU. SA2 would update the specification according to the RAN1 and RAN2 feedbacks if necessary.



RAN2 response:
Dependent on the RAN1 requirements for simultaneous location measurements of the target UE and PRU, RAN2 will add signalling support for such a feature in LPP (and potentially in SLPP, if needed). Whether the LPP "scheduled location time" can be reused and/or enhanced for this purpose will be decided once the RAN1 requirements for this feature are agreed/available. Since this feature is positioning method specific and affects LPP (and potentially NRPPa and SLPP, if needed), RAN2 believes that the solution will have no impacts on the PRU procedures agreed by SA2 in S2-2303860.

SA2 request:
	Additionally, SA2 also would like to know what location information can be provided by PRU, and whether RAN1 and RAN2 see benefit to allow PRU to provide its location information together with the location measurements reports.



RAN2 response:
A PRU should be able to report
(a) the location coordinates of the PRU only, 
(b) the location measurements performed by the PRU only, or 
(c) the location coordinates of the PRU together with any performed location measurements,
where location measurements above include the currently defined location measurements in LPP and potential new location measurements defined in Rel-18 and location coordinates provide the known location of the PRU, obtained independently from the location measurements.
Since the above reporting affects LPP (and potentially SLPP, if needed), RAN2 believes that the above reporting has no impacts on the PRU procedures agreed by SA2 in S2-2303860.

2. Actions:
To SA2:
ACTION: 	RAN2 kindly asks SA2 to take the above answers into account.

3. Date of Next TSG-RAN2 Meetings:
TSG-RAN2 Meeting #122		22-26 May 2023			Incheon, KR
TSG-RAN2 Meeting #123		21-25 August 2023			Toulouse, FR






