


3GPP TSG-RAN WG4 Meeting #106	R4-2302330
Athens, Greece, Feb 27 – Mar 3, 2023


Agenda item:	4.4
Source: 	Qualcomm Incorporated
Title: 	On RRM maintenance for Rel-16 NR positioning
Document for:	Approval
Introduction
RAN4 continued discussing RRM maintenance for Rel-16 NR positioning in RAN4#105 [1]. One remaining question is how to define the starting point of the measurement period for deferred mobile terminated location request (MT-LR) with “Periodic Location” event.
In this paper we provide our views and proposals to address this issue. 
Discussion
The issue of how to define the starting point of the measurement period for deferred MT-LR with periodic reporting has been discussed by RAN4 for several meetings without resolution [1, 2].
In RAN4#104-e, there was a compromise proposal that had fairly good support among companies, although in the end there was no agreement [2]. The idea behind the proposal (option 3 from vivo) was that a precise definition of the starting point for periodic reporting is not necessary for this type of location request, so long as the UE performs measurements and reports them periodically.
Issue 2-2-1: Start of measurement period for deferred MT-LR
Candidate options: 
· Option 1 (HW, CATT, E///, Nokia)
· For the event of periodic location in deferred MT-LR, update the start point of measurement period as:
· the time starts from the first MG instance aligned with a DL PRS resource(s) in the assistance data after the associated event(s) occurs.
· Option 2 (QC)
· For the event of periodic location in deferred MT-LR, update the start point of measurement period as:
· For deferred MT-LR with “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], the UE shall finish the measurements by time  where  is the time when “Periodic Location” event occurs. The requirements apply when the time T is known by the UE no later than , where .
· Option 3 (vivo)
· No need to specify starting point or ending point for periodic location report. 
· As long as UE finishes the measurements during the periodic interval, UE can report the measurements periodically


Upon further reading the LCS and LPP specifications, we confirmed that the above proposal is fairly well-aligned with the definition and requirements for this type of location request [3, 4]. The LCS specification (23.273) states that “with a deferred location request, an LCS client or AF sends a location request to a PLMN for a target UE (or group of target UEs) and expects to receive a response containing the indication of event occurrence and location information if requested for the target UE (or group of target UEs) at some future time (or times).” Furthermore, according to the definition of “periodic location” event, the UE is expected to report at the time when the periodic timer expires.
“With a deferred location request, an LCS client or AF sends a location request to a PLMN for a target UE (or group of target UEs) and expects to receive a response containing the indication of event occurrence and location information if requested for the target UE (or group of target UEs) at some future time (or times), which may be associated with specific events associated with the target UE (or group of target UEs).”
“Periodic Location: An event where a defined periodic timer expires in the UE and activates a location report. If a periodic event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible and the periodic timer for the next event shall then be started. The reporting duration for periodic location shall equal the requested number of reports multiplied by the periodic interval even when reports are delayed.”

In the LPP specification, it is further clarified that the reporting interval is the response time requirement of the first report. That is, the UE should send the first report the first time the timer expires and subsequent reports periodically after that time. Additionally, the UE is required to send a report at the expected time even if it has not been able to complete the measurements.
periodicalReporting
This IE indicates that periodic reporting is requested and comprises the following subfields:
-	reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.
-	reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report. Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.

Based on the above observations we have the following proposal.
Proposal 1: For deferred MT-LR with event “Periodic Location”, during each reporting period the UE shall determine a suitable start time of the measurement period, perform the requested measurements and activate the location report at the time when the periodic timer expires.
A companion CR has been submitted to update the RAN4 specification.
Conclusions
Proposal 1: For deferred MT-LR with event “Periodic Location”, during each reporting period the UE shall determine a suitable start time of the measurement period, perform the requested measurements and activate the location report at the time when the periodic timer expires.
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