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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]

[bookmark: _Ref178064866]In this paper, we discuss how Time T can be utilized in positioning procedure. 
2	Discussion
2.1 The ways to utilize Time T
There has been discussion saying the time T do not have any RAN impacts and can be utilized when needed via LCS messages. Our view is that the scheduled location time T can be utilized in both LCS procedures and RAN procedures (LPP and NRPPa).
· In LCS Procedure:
· Time T can be included in LCS service request, e.g., step 1a in Figure 1.
· The Time T can be included in LCS Periodic-Triggered invoke request, e.g., step 16 in Figure 1 to facilitate step 23 at a desired time.
· In RAN procedures: 
· For DL measurement at UE, time T can be interpreted as a measurement window around T (by LMF) based on QoS requirement and available PRS resource, and the measurement window can be added to LPP request location information, e.g., step 8 in Figure 2. UE is expected to perform DL-PRS measurement in the measurement window.
· Further to align the UL and DL measurements for multi-RTT, an aligned time window can be defined for gNB Rx-Tx and UE Rx-Tx measurements.
· If UL measurement required, time T can be included in the Activation Time IE of e.g., step 5a NRPPa POSITIONING ACTIVATION REQUEST message in Figure 2. gNB is expected to schedule UL-SRS transmission close to time T.  



 
Figure 1: Deferred 5GC-MT-LR for periodic, triggered and UE available location events [1]  
[image: ]
Figure 2: Multi-RTT positioning procedure [2]



[bookmark: _Toc78808090]Sending measurement window and time T to UE and gNB is helpful to guarantee UL       and DL measurement performed inside the measurement window for multi-RTT. 
[bookmark: _Toc78808091]For 1st UL SRS Transmission, sending the desired measurement time at Tm (where Tm =T-t1 and T is scheduled location time, and t1 is the expected duration of the location preparation phase time needed for gNB to configure SRS and activate SRS transmission for UE and exchange SRS information with LMF) can ensure the 1st UL SRS transmission is fully utilized.

[bookmark: _Toc79080057]Signalling of Time related to time T is supported in LPP procedure with a well-defined measurement window.  
[bookmark: _Toc79080058]Signalling of Time related to time T is supported in NRPPa to facilitate the 1st UL-SRS transmission.
2.2 Positioning Requirements
In IIOT scenario, there can be several devices wanting to be positioned at same time “T” because of some synchronized events. Not all devices would require the same or high accuracy or/and low latency. Considering an example where multiple UEs are supposed to provide their measurement result at the same time; gNB can allocate required UL resource grant based upon positioning requirements in terms of latency and expected TBS in terms of low accuracy requirement or high accuracy requirement. Irrespective of IIOT scenario, in other communication use cases also gNB basically takes QoS into account for scheduling and resource allocation purposes. QoS and Radio condition are the most essential thing that a scheduler considers. Hence, having a QoS info into account would lead to efficient resource allocation.
[bookmark: _Toc78808092][bookmark: _Toc71565394]In Factory/IIoT scenario and V2X scenario, because of some synchronized event requirement multiple devices may need to be Positioned at the same time. Moreover, different applications may require different positioning QoS. 
[bookmark: _Toc71576109][bookmark: _Toc79080059]An LS is sent to RAN3 to provide Positioning requirement in terms of latency and accuracy in NRPPa layer. 

2.3 Response Time

The responseTime parameter in LPP request location information, is defined as maximum response time as measured between receipt of the RequestLocationInformation (step 8 in Figure 2) and transmission of a ProvideLocationInformation (step 10 in Figure 2) [4]. This is coarse in the time domain, as it includes LPP request processing, MG request and configuration. For positioning with scheduled location time, besides implementing the measurement within a desired time window around T, the measurement result is also expected to be sent soon to e.g. LMF for position calculation, thus it is better to redefine the responseTime as maximum response time as measured between the end of the measurement time window and transmission of a ProvideLocationInformation when T and time window is given in LPP request location information.  
[bookmark: _Toc79080060]When T and time window is given in LPP request location information, redefine the responseTime as maximum response time as measured between the end of the measurement time window and transmission of a ProvideLocationInformation. 
[bookmark: _Toc79080061]The unit of responseTime should include finer units including ms, and 0.1 ms. 

The time stamp of measurement result from both UE and TRP are at slot granularity (which is related with subcarrier spacing). To better illustrate if the measurements fall inside the time window. A clear indication of yes or no and indicate the lag behind the time window is desired if the measurement does not fall inside the measurement window. 

[bookmark: _Toc79080062]UE indicates to the LMF whether the measurement was performed within the measurement time window. It may indicate yes or no for each measurement instance, and the lag for each measurement instance which was not inside the specified measurement window.

2.4 Reporting Interval


From [3] “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.”
In [4], 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. In Rel-17, to ensure lower latency, it should be possible to configure shorter and granular reporting interval and not only for the first location measurement report but also for successive measurement reporting.

[bookmark: _Toc79080063]For periodic location, define a new reportingInterval with a shorter time interval and more granular time intervals.



Conclusion
In the previous sections we made the following observations: 
Observation 1	Sending measurement window and time T to UE and gNB is helpful to guarantee UL       and DL measurement performed inside the measurement window for multi-RTT.
Observation 2	For 1st UL SRS Transmission, sending the desired measurement time Tm (where Tm =T-t1 and T is scheduled location time) can ensure the 1st UL SRS transmission is fully utilized.
Observation 3	In Factory/IIoT scenario and V2X scenario, because of some synchronized event requirement multiple devices may need to be Positioned at the same time. Moreover, different applications may require different positioning QoS.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Signalling of Time related to time T is supported in LPP procedure with a well-defined measurement window.
Proposal 2	Signalling of Time related to time T is supported in NRPPa to facilitate the 1st UL-SRS transmission.
Proposal 3	An LS is sent to RAN3 to provide Positioning requirement in terms of latency and accuracy in NRPPa layer.
Proposal 4	When T and time window is given in LPP request location information, redefine the responseTime as maximum response time as measured between the end of the measurement time window and transmission of a ProvideLocationInformation.
Proposal 5	The unit of responseTime should include finer units including ms, and 0.1 ms.
Proposal 6	UE indicates to the LMF whether the measurement was performed within the measurement time window. It may indicate yes or no for each measurement instance, and the lag for each measurement instance which was not inside the specified measurement window.
Proposal 7	For periodic location, define a new reportingInterval with a shorter time interval and more granular time intervals.
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