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Introduction
RRM requirements for Rel-16 PRS measurement are discussed in RAN4#103-e, and the outcomes are captured in WF [1]. Based on [1] the following issue needs to be further discussed.
· Start of measurement period for deferred MT-LR with periodic event
In this paper we will provide our views on above open issue in Rel-16 PRS measurement.
Discussion
Background
Different types of location requests are defined in clause 4.1a of 23.273, and one particular type is deferred MT-LR. The description for this request type is copied below.
	[bookmark: _Toc67997093][bookmark: _Toc91143244]4.1a.5	Deferred Location Request
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). In this version of the specification, only deferred location requests for an MT-LR are supported.
[bookmark: _Toc67997094][bookmark: _Toc91143245]4.1a.5.1	Types of event
The following types of event are defined for a deferred location request.
a)	UE availability: Any event in which the 5GCN has established a contact with the UE. This event is considered to be applicable when the UE is temporarily unavailable due to inaction by the user, or for temporarily loss of radio connectivity or IMSI detach and so on. The UE Available event only requires one response to an LCS client/AF and after this response, the UE Available event is concluded.
b)	Area: An event where the UE enters, leaves or remains within a pre-defined geographical area. At least one type of area event can be defined (i.e. entering, leaving or remaining within the area). The LCS client or AF may define the target area as a geographical area or as a geopolitical name of an area. The PLMN may translate and define the target area as the identities of one or more radio cells or tracking areas. The area event may be reported one time only, or multiple times. The area event report shall contain an indication of the event occurrence. The location estimate may be included in the report. If an area event is detected by the UE but an event report cannot be sent (e.g. because the UE cannot access the network or due to a minimum reporting interval), a report shall be sent later when possible irrespective of whether the area event still applies for the current UE location. Area event reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive area events. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the AF, LCS client and HGMLC to remain aware of continuing support by the UE for the area event (e.g. to detect if area event reporting may have been aborted due to UE power off).
c)	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.
d)	Motion: An event where the UE moves by more than some predefined straight line distance from a previous location. The motion event may be reported one time only, or multiple times. The motion event report shall contain an indication of the event occurrence. A location estimate may be included in the report if requested by the LCS client or AF. For successive motion event reports, motion is determined relative to the UE location corresponding to the immediately preceding event report (including an event report triggered by expiration of the maximum reporting time). If a motion event is detected by the UE but an event report is deferred (e.g. because the UE cannot access the network temporarily), a report shall be sent later when possible irrespective of whether the motion event still applies to the current UE location. Motion reporting is controlled by a minimum and a maximum reporting time. The minimum reporting time defines the minimum allowed time between successive event reports. The maximum reporting time defines the maximum time between successive reports. When a UE sends a report due to expiration of the maximum reporting time, the UE indicates expiration of the maximum reporting time as the trigger event. The maximum reporting time enables the AF, LCS client and HGMLC to remain aware of continuing support by the UE for the motion event (e.g. to detect if motion event reporting may have been aborted due to UE power off).


It can be seen that for this type of location requests, the LMF expects response containing location information, which includes measurement report from UE, at future times which may be associated with specific events. In clause 4.1a.5.1, 4 types of events are defined. This means for deferred MT-LR, UE is not supposed to perform PRS measurement immediately after receiving the assistance data and the measurement request from LMF, but should do so when the events occur.
In RAN4#103-e, the following are agreed. For the event other than periodic location, UE should start measurement after T, but for the event of periodic location, there is no consensus. 
	Issue 2-2-1: Start of measurement period for deferred MT-LR
· For the event of periodic location, FFS whether UE should start measurement after T or complete measurement before T, where T is the time that the event configured for deferred MT-LR occurs
· If UE should complete measurement before T, FFS the start of measurement period and applicability condition 
· For the event other than periodic location, UE should start measurement after T, where T is the time that the event configured for deferred MT-LR occurs


Suggestion
Denoting the time point for the periodic location as T, in our view, there are two options for defining UE requirements for measurement with event of periodic location.
· Option 1: UE is required to complete measurement by/before T
· Option 2: UE is required to start measurement after T
Our preference is option 1. One reason is that the requirements will be aligned as other events, so both the spec and UE implementation can be simplified. Another reason is that with option 2, the exact time when UE would complete the measurement is ambiguous, e.g. UE may complete the measurement long time before T, while with option 1 the UE requirements would be clear. It is also noted that RAN4 measurement period requirements are only minimum requirements, and UE is allowed to complete the measurement faster than the required measurement period, so option 1 does not prevent UE to start measurement before T.
Proposal: For the event of periodic location in deferred MT-LR, requirements are defined assuming UE starts measurement after T, and update the start point of measurement period as follows.
· 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.
Conclusions
In this paper we provided our views on the start of measurement period for deferred MT-LR with periodic event in Rel-16 PRS measurement requirements.
Proposal: For the event of periodic location in deferred MT-LR, requirements are defined assuming UE starts measurement after T, and update the start point of measurement period as follows.
· 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.
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