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1. Introduction
In RAN2#114e meeting [1], the scheduled location time introduced by SA2 has caused rather intensive discussion, and an LS[2] has been sent to SA2 for further clarifications. Based on the SA2’s reply in the newly received LS [3], the intention of this contribution is to share some views on the scheduled location time.
2. Discussion
2.1 Definition of scheduled location time
In the last meeting, the definition of scheduled location time coming from SA2 causes some ambiguity. One common understanding is that, the scheduled location time divides the whole process into positioning preparation phase and positioning execution phase, however, the specific time point of scheduled location time is not confirmed. Some companies hold the thought that it is premature to discuss the issue until SA2 clears its definition. Towards the query from RAN2, SA2’s clarification is as follows:
	Answer 1: SA2 agrees the definition of Scheduled Location Time is a future global time (e.g. UTC) at which a UE is to be located. It is used by an LMF to determine the time to trigger positioning procedures, as defined in clause 6.11, TS 23.273. A location estimate returned to an LCS Client for a scheduled location time can be treated by the LCS Client as an estimate of the location of the UE at the scheduled location time. 
Answer 2: Some companies in SA2 think the Scheduled Location Time should not be sent to NG-RAN and UE. Other companies believe RAN WGs should decide whether it may be useful to send the Scheduled Location Time to NG-RAN and the UE in order to trigger measurements at or close to the scheduled location time.
Answer 3: It is SA2’s understanding that the scheduled location time T is a UTC time. However, the actual format of parameter T is under Stage-3’s remit.
Answer 4: The “scheduled location time” is applied to the first location report only. The periodic reporting interval is controlled by the existing parameter of “the time interval between successive location reports”. This implicitly means that for succeeding periodic location report, the UE would be located at the time determined based on the formula T + N*P, where T = scheduled location time, N = Report Number after the initial report and P = periodic interval.
Answer 5: The scheduled location time applies to periodic location event report. Whether it applies to triggered event type is still under discussion in SA2.


Based on the reply and figure 1 provided by SA2, the scheduled location time is a time point T at which UE/NG-RAN starts the measurement, or is performing the measurement, or just finishes the measurement. Furthermore, the reply indicates that the scheduled location time which LCS/AF/UE is aware of is exactly the time at which UE/NG-RAN obtain the location measurements (T), rather than the time LCS/AF/UE acquires the estimated location(T+t2).


Figure 1.  Location of a UE using a Scheduled Location Time
In current 37.355[4], a periodicalReporting is configured in CommonIEsRequestLocationInformation, and a ResponseTime is configured in CommonIEsProvideLocationInformation IE as specified as follow:
	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.

responseTime
- time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).


[bookmark: OLE_LINK1]The reportingInterval or Time IE specifies the response time requirement between a location request sent from LMF and a location response sent from UE. As shown in Figure 1, T-t3 and T+t4 represent the time for receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation, respectively. .In order to trigger measurements at or close to the scheduled location time (i.e. T), LMF should send a RequestLocationInformation message at time T-t3, which is before the scheduled location time. Meanwhile, UE should be able transmit the location information report after the scheduled location time and before the time for location response (i.e. T+t4). One more issue is that whether t4 can be equal to 0, which means whether the scheduled location time is the time that UE should transmit the location information report.
Another issue is that scheduled location time is still effective in each reporting period to restrict the time at which a current location of the UE/NG-RAN node is to be obtained. This is still up to LMF how to configure the reportingInterval according to the request from LCS Client/AF.
Based on above analysis, scheduled location time should not be sent to NG-RAN and UE. It’s up to LMF to decide how to get a UE location estimate after the receipt of scheduled location time from LCS Client/AF. LMF may have to consider when the RequestLocationInformation should be sent to UE and how to configure the value of reportingInterval or Time.
Observation 1: LMF should send a RequestLocationInformation message at time T-t3, which is before the scheduled location time. Meanwhile, UE should be able transmit the location information report after the scheduled location time and before the time for location response (i.e. T+t4).
Observation 2: Scheduled location time should not be sent to NG-RAN and UE. It’s up to LMF implementation on when the RequestLocationInformation should be sent to UE and how to configure the value of reportingInterval or Time.
Proposal 1: RAN2 should clarify whether the scheduled location time is the time that UE should transmit transmit the location information report, i.e. t4=0.
Proposal 2: The scheduled location time should be transparent to UE/NG-RAN node, i.e. no specification change is needed from RAN2 perspective. 

3. Conclusion
Observation 1: LMF should send a RequestLocationInformation message at time T-t3, which is before the scheduled location time. Meanwhile, UE should be able transmit the location information report after the scheduled location time and before the time for location response (i.e. T+t4).
Observation 2: Scheduled location time should not be sent to NG-RAN and UE. It’s up to LMF implementation on when the RequestLocationInformation should be sent to UE and how to configure the value of reportingInterval or Time.
Proposal 1: RAN2 should clarify whether the scheduled location time is the time that UE should transmit transmit the location information report, i.e. t4=0.
Proposal 2: The scheduled location time should be transparent to UE/NG-RAN node, i.e. no specification change is needed from RAN2 perspective. 
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