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1	Introduction
One of the agenda Items for release 17 is to reduce latency for positioning procedures. 
· Latency reduction related to the reporting and request of positioning assistance data (e.g., via location scheduling in advance of the time of when the location is needed) [RAN2]
· RAN2 sent an LS to SA2 saying there is value in having time T to reduce latency during preparatory phase. 

[bookmark: _Ref178064866]In this paper, we discuss the parameters that can be signalled and utilized in positioning procedure for scheduled location positioning and general positioning. 
2	Discussion
[bookmark: _Hlk84420105]The potential applications of scheduled location time T include synchronizing the positioning of multiple UEs and synchronizing the positioning with other applications. These applications may pose different requirements in terms of reliability and latency to the positioning procedures, thus flexibility to tune these performance parameters should be supported. In this paper, we discuss how the measurement window for T can be utilized to provide the possibility for tuning the reliability and latency performance.      
2.1 Parameters for scheduled time positioning with QoS tuning flexibility 
At physical layer, one or more measurements (which can either be the same or different types, which are obtained from the same DL PRS resource(s), or the same UL SRS resource(s)) can be grouped into a measurement instance. To save overhead, one or more measurement instances can be reported in a single measurement report to LMF [RAN1 104e],  and measurement window length can be used to define the time duration for a measurement report. Figure 1 illustrates an example configuration of the above parameters for DL PRS. Depending on the application requirement, network should have the flexibility to configure the number of measurement occasions inside a measurement instance, and how many measurement instances can be included inside a single measurement report, and how many measurement reports to expect. For scheduled location time positioning and depending on the required QoS, a T window (with start time and end time) can be configured to indicate the desired/valid interval for UE to do measurements, and it should be guaranteed that there are enough DL PRS/UL SRS fall inside the T window. The T window can be calculated by LMF, based on the QoS requirements or another T’ window sent by external LCS client, AF or UE (T may be equal to T’ or lies inside T’). 




    
Figure 1 Example of reporting of multiple measurement instances in one measurement report where each measurement instance is based on filtering/averaging over multiple DL PRS occasions, and T window associated with scheduled location time positioning at T. 
[bookmark: _Toc85732465]Sending the below parameters via LPP message enables application/network the possibility and flexibility to tune positioning QoS performance
· [bookmark: _Toc85732466]T window with start time and end time, associated with scheduled location time T
· [bookmark: _Toc85732467]measurement time window length, which defines the time duration of a measurement report 
· [bookmark: _Toc85732468][bookmark: _Toc85633604]expected number of measurement reports
· [bookmark: _Toc85732469][bookmark: _Hlk85198448]number of measurement occasions inside one measurement instance
[bookmark: _Toc85732470]The expected number of measurement reports can be mapped to reportingAmount in PeriodicalReportingCriteria IE in RequestLocationInformation message. 
[bookmark: _Toc85778953]Including signalling of 'T window', 'measurement time window length', and 'number of measurement occasions inside one measurement instance' in LPP RequestLocationInformation to enable the network to better serve the positioning QoS.  
[bookmark: _Toc85778954]The parameter 'expected number of measurement reports' can be set by the reportingAmount in PeriodicalReportingCriteria IE in RequestLocationInformation message.
[bookmark: _Toc85778955][bookmark: _Toc85732474]Set reportingInterval in PeriodicalReportingCriteria IE in RequestLocationInformation message longer than 'measurement time window length'.
In [1], 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. Thus, the smallest interval is 1s. To have enable multiple location information report within the time T window and to ensure lower latency, it should be possible to configure shorter and granular reporting interval.
[bookmark: _Toc85778956]Improve the granularity of reportingInterval by adding millisecond, ten-microseconds to the time unit. 

2.2 Adding T window information for measurement gap request
[bookmark: _Hlk85202138]UE requires measurement gaps for performing the requested location measurements by sending an RRC Location Measurement Indication message to the serving gNB [2]. The RRC Location Measurement Indication message includes information required for the gNB to configure the appropriate measurement gaps. For scheduled location time positioning, the measurement gap should align with the T window or the overlap between the two should include enough DL PRS as shown in Figure 2 (measurement gap length is not shorter than T window duration) and Figure 3 (measurement gap length is shorter than T window duration). As UE receives the T window information before it requests for the measurement gaps, it can include the T window information in the RRC Location Measurement Indication message for the gNB to configure the appropriate measurement gaps. 


 
Figure 2 Example of aligned measurement gap with the T window for scheduled location time positioning, and the measurement gap length is not shorter than T window length. 


Figure 3 Example of aligned measurement gap with the T window for scheduled location time positioning, and the measurement gap length is shorter than T window length. 

[bookmark: _Toc85778957]Including the T window information in the RRC Location Measurement Indication message is helpful for gNB to configure the appropriate measurement gaps for scheduled location time positioning.
If multi-RTT is used for scheduled location time positioning, the UL SRS is supposed to be configured near DL PRS inside the T window. If the gNB has information about measurement gap, which is configured with the T window information, the gNB is encouraged to configure UL SRS close the measurement gap.   
[bookmark: _Toc85778958]When using multi-RTT for scheduled location time positioning, gNB configures UL SRS near the measurement gap to guarantee the positioning accuracy for scheduled location time positioning.  

Conclusion
In the previous sections we made the following observations: 
Observation 1	Sending the below parameters enables application/network the possibility and flexibility to tune positioning QoS performance
	T window with start time and end time, associated with scheduled location time T
	measurement time window length, which defines the time duration of a measurement report
	expected number of measurement reports
	number of measurement occasions inside one measurement instance
Observation 2	The expected number of measurement reports can be mapped to reportingAmount in PeriodicalReportingCriteria IE in RequestLocationInformation message.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Including signalling of 'T window', 'measurement time window length', and 'number of measurement occasions inside one measurement instance' in LPP RequestLocationInformation to enable the network to better serve the positioning QoS.
Proposal 2	The parameter 'expected number of measurement reports' can be set by the reportingAmount in PeriodicalReportingCriteria IE in RequestLocationInformation message.
Proposal 3	Set reportingInterval in PeriodicalReportingCriteria IE in RequestLocationInformation message longer than 'measurement time window length'.
Proposal 4	Improve the granularity of reportingInterval by adding millisecond, ten-microseconds to the time unit.
Proposal 5	Including the T window information in the RRC Location Measurement Indication message is helpful for gNB to configure the appropriate measurement gaps for scheduled location time positioning.
Proposal 6	When using multi-RTT for scheduled location time positioning, gNB configures UL SRS near the measurement gap to guarantee the positioning accuracy for scheduled location time positioning.
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