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[bookmark: _Ref165266342]1. Introduction
[bookmark: _Hlk84833956]In the previous RAN2 meetings, agreements relevant to the positioning reference unit were as follows. 
[bookmark: _Hlk71270273]Agreements 
1 [bookmark: _Hlk84833866]Send an LS to SA2 asking SA2 whether the MT-LR or MO-LR location procedures as currently specified in TS 23.273 can be used to enable an LMF obtaining location measurements from PRUs (via LPP) and to trigger SRS transmission of PRUs (via NRPPa), or whether an LMF needs to be enabled to instigate location procedures for a PRU (e.g., LPP, NRPPa procedures) without receiving a location request for the PRU from an AMF (i.e., in the absence of an MT-LR or MO-LR for the PRU), and if so, whether support can be provided as part of Release 17. 
2 RAN2 confirm that the PRU considered as a UE supports the normal LPP procedures for assistance data transfer and location information transfer.  	
3 RAN2 confirm that the PRU considered as a UE supports the normal LPP procedures for PRU capability transfer.
4 RAN2 confirms that a PRU can support at least the following functionality (as described in the RAN1 LS), dependent on PRU capability:
     -Provide the positioning measurements (e.g., RSTD, RSRP, Rx-Tx time differences) to an LMF.
     -Transmit the UL SRS signals for positioning.
     -FFS known location information and antenna orientation information.
In this contribution, we would like to discuss the solutions for the use of UE-typed PRUs for positioning.
2. Discussion
[bookmark: _Hlk76572957]SA2 has discussed RAN2 LS and sent the LS[1] as below,
1. Overall Description:
[bookmark: _Hlk91747142]SA2 thanks RAN2 for providing the progress on the PRU discussion in RAN WG (S2-2108999/R2-2111488). Regarding the questions listed in the LS:

[bookmark: _Hlk90905674]“RAN2 kindly asks SA2 whether the MT-LR or MO-LR location procedures as currently specified in TS 23.273 can be used to enable an LMF obtaining location measurements from PRUs (via LPP) and to trigger SRS transmission of PRUs (via NRPPa), or whether an LMF needs to be enabled to instigate location procedures for a PRU (e.g., LPP, NRPPa procedures) without receiving a location request for the PRU from an AMF (i.e., in the absence of an MT-LR or MO-LR for the PRU), and if so, whether support can be provided as part of Release 17.”

SA2 would like to provide the following answers.

[bookmark: OLE_LINK1][bookmark: OLE_LINK4][bookmark: _Hlk90905595]If a PRU is considered as a normal UE and has registered to the network, then a normal MO-LR, MT-LR, or NI-LR could be used to locate the PRU, where the LMF will initiate the positioning procedure, as defined in TS 23.273, clause 6.11. The procedure will trigger the UE to enter into CM-connected mode, i.e. page the UE if it is currently unreachable. However, the LMF may have no knowledge of which UEs act as PRUs and may therefore be unable to control and manage PRUs or make use of measurements provided by PRUs.

Furthermore, in release 17 and previous releases, SA2 has not specified a procedure for LMF to initiate a positioning procedure for a UE without an external trigger.

[bookmark: _Hlk90905904]SA2 has finished R17 work on 5G_eLCS_Ph2, therefore it is not possible to study this topic in this release. SA2 may study support of PRUs in Release 18 in which case a better solution may be available later.


2. Actions:
To RAN2 group.
[bookmark: _Hlk91747223]ACTION: 	SA2 asks RAN2 to take above information into account. 
[bookmark: _Hlk91775406][bookmark: _Hlk91775387]According to SA2 LS, the Release 17 research in SA2 has finished and SA2 will only discuss PRU in Release 18. Based on the current spec in Release 17, LMF can’t instigate location procedures for a PRU without an external trigger(i.e., MO-LR, MT-LR, or NI-LR) and the normal MO-LR/MT-LR/NI-LR procedure can be used to locate the PRU. However, LMF may not identify which UEs are PRU in the normal MO-LR/MT-LR/NI-LR procedure, so LMF is unable to make use of PRU measurements to calculate the correction information. We have the following observations, 
Observation 1: SA2 will not specify PRU in Rel-17 and may study support of PRU in Rel-18, thus LMF cannot instigate location procedures for a PRU without an external trigger in Rel-17.
Observation 2: From the SA2 perspective, the LMF may have no knowledge of which UEs act as PRUs and may therefore be unable to control and manage PRUs or make use of measurements provided by PRUs.
From the SA2 perspective, LMF may not identify which UEs are PRU in the normal MO-LR/MT-LR/NI-LR procedure, so LMF is unable to make use of PRU measurements to calculate the correction information. However, with only LPP spec enhancements in the MO-LR/MT-LR/NI-LR procedure, LMF can control and manage PRUs and make use of PRU’s location measurements to calculate the correction information. So, we have the proposal below,
[bookmark: _Hlk91748974]Proposal 1: With LPP enhancements in MO-LR/MT-LR/NI-LR procedure, the LMF can control and manage PRUs and make use of PRU’s location measurements to calculate the correction information.




Figure 1: The MO-LR procedure with LPP enhancements for PRU




Figure 2: The MT-LR procedure with LPP enhancements for PRU
Based on Figures 1 and 2, after receiving the MO-LR/MT-LR/NI-LR location service request initiated by the current events specified as TS23.273, LMF will initiate the capability transfer procedure. When receiving the RequestCapabilities message, PRU UE can indicate the PRU capability in the ProvideCapabilities message(e.g., whether the UE can be a PRU). So, LMF can identify PRU UE and make use of PRU’s location measurements and known location to calculate the correction information. Hence, we have the following proposal,
Proposal 2: The ProviceCapabilities message can be enhanced to indicate the PRU capability to LMF, e.g., whether the UE has PRU functionality.
Regarding the PRU, we think PRU can be stationary and moving as long as PRU’s location is known. As for the benefit of using PRUs for enhancing the positioning performance, it is because that the location of PRU is known and the PRU’s known location can be used to calculate the desired measurement. Besides, PRU can perform the actual measurement for DL PRS configured by LMF in the ProvideAssistanceData message or send UL PRS to enable the gNB to perform the actual measurement. Then, LMF can compare the desired measurement with the actual measurement and calculate the measurement correction. So, PRU’s known location should be mapped with PRU’s actual measurement otherwise the correction information is not accurate. The specific example is in Figure 3 below. 



Figure 3: Non-real-time mapping between PRU known location and PRU measurement for moving PRU
Considering that the known location of moving PRU is changing, for achieving the real-time mapping between PRU’s known location and PRU’s actual measurement, Request/ProvideLocationInformaiton messages are used to transmit PRU’s known location information and position measurement to LMF. One example for enhancing RequestLocationInformation message is as below,
CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]]
}

LocationInformationType ::= ENUMERATED {
	locationEstimateRequired,
	locationMeasurementsRequired,
	locationEstimatePreferred,
	locationMeasurementsPreferred,
     locationEstimateAndlocationMeasurementsRequired,
	...
}
Proposal 3: The PRU can be in the stationary or moving state.
Proposal 4: To achieve the real-time mapping between position measurement and known location information for moving PRU, Request/ProvideLocationInformaiton messages are used to transmit PRU’s known location information and position measurement.
Although LMF can control and manage PRUs and make use of PRU’s location measurements to calculate the correction information by the solution irrelevant to SA2 specs(i.e., the MO-LR/MT-LR/NI-LR procedure with only LPP enhancements), this solution may not be efficient enough. Because the correction information is obtained only when the normal MO-LR/MT-LR/NI-LR is triggered and LMF can’t decide when to make use of PRU. Besides, for MO-LR, when and how PRU UE should trigger the MO-LR procedure requires more discussion. In our understanding, the solution relevant to SA2 specs may solve the low efficiency, e.g., LMF can initiate the positioning procedure towards PRU without an external trigger. So, we have the following observation and proposal,
Observation 3: The solution irrelevant to SA2 specs may not be efficient enough considering the correction information is obtained only when the normal MO-LR/MT-LR/NI-LR is triggered and the specific triggered time of MO-LR requires the discussion.
Proposal 5: RAN2 to discuss whether to postpone the PRU discussion to Rel-18 when SA2 has studied the support of PRUs.
3. Conclusions
Based on the analysis given above, we have the following observations and proposals:
Observation 1: SA2 will not specify PRU in Rel-17 and may study support of PRU in Rel-18, thus LMF cannot instigate location procedures for a PRU without an external trigger in Rel-17.
Observation 2: From the SA2 perspective, the LMF may have no knowledge of which UEs act as PRUs and may therefore be unable to control and manage PRUs or make use of measurements provided by PRUs.
Observation 3: The solution irrelevant to SA2 specs may not be efficient enough considering the correction information is obtained only when the normal MO-LR/MT-LR/NI-LR is triggered and the specific triggered time of MO-LR requires the discussion.
Proposal 1: With LPP enhancements in MO-LR/MT-LR/NI-LR procedure, the LMF can control and manage PRUs and make use of PRU’s location measurements to calculate the correction information.
Proposal 2: The ProviceCapabilities message can be enhanced to indicate the PRU capability to LMF, e.g., whether the UE has PRU functionality.
Proposal 3: The PRU can be in the stationary or moving state.
Proposal 4: To achieve the real-time mapping between position measurement and known location information for moving PRU, Request/ProvideLocationInformaiton messages are used to transmit PRU’s known location information and position measurement.
[bookmark: _Toc502437832]Proposal 5: RAN2 to discuss whether to postpone the PRU discussion to Rel-18 when SA2 has studied the support of PRUs.
4. Reference
[1] S2-2109104, LS (S2-2108999/R2-2111488) on Response LS on Positioning Reference Units (PRUs) for enhancing positioning performance.
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