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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to the WID [1], one objective of Rel-17 NR positioning enhancements is:
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
In this contribution, we provide some analysis and discussion on latency optimization of positioning assistance data.
2 Discussion
For latency reduction related to assistance data, based on the email discussion during the SI stage [2], the following three options were discussed in RAN2:
· Option 1: DL PRS assistance information can be pre-configured to UE which can reduce the LPP assistance data (step 11 LPP Request Location Information): 28-44.5 ms. Multiple DL PRS configurations can be associated with DL PRS configuration ID and activated when necessary;
· Option 2: SRS for positioning configuration information can be pre-configured to UE which can reduce SRS configuration+activation (step 3-8): 66- 133ms. Multiple configurations of SRS for positioning can be associated with SRS for positioning configuration ID and activated when necessary;
· Option 3: Specify signalling and procedures for Deferred MT-LR (as proposed in R2-2010096) to support positioning configuration signalling in advance;

With regard to Option 1~2, majority of companies didn’t support the two options. The main reasons include that for PRS configurations, because there is no way to reduce PRS configuration delays as long as the location measurement request is triggered via LPP procedure. And for the SRS configuration, the existing Rel-16 procedures already support that, e.g. reusing MIMO-SRS for positioning that are already configured to the UE, or using SP-SRS/AP-SRS for positioning. Therefore, no stage 3 impact seems to be foreseen. 
Observation 1: For Option 1~2, no stage 3 impact on RAN specification is foreseen.
However, for Option 3, most companies support it, and thought that the optimization are not limited to the Deferred MT-LR, it is equally applicable to MT-LR, NI-LR, and it is applicable to Capabilities, Assistance Data, and location Requests. Thus the following description is captured in TR 38.857:
“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)”. 
At SA2 #143e meeting, solutions for the above TP were discussed and a CR [3] was written along with an LS sent to RAN2 [4], where it is mentioned that a Scheduled Location Time was introduced into the corresponding specification of R17 and ask RAN1 and RAN2 whether it can be supported as part of Rel-17 and SA2 also invite RAN1 and RAN2 to provide any other comments on support of this feature which may be applicable to support in 5GC.
According to the SA2 CR [3], the main impact is from the SA2 specification, rather than the RAN specification. Specifically, a scheduled location time is transferred from client to AMF and LMF, and then as part of positioning the UE, the LMF schedules location measurements by the UE and/or by the NG-RAN to occur at or near to the scheduled location time. Even for the periodic positioning procedure, as described in 6.3.1 Initiation and Reporting of Location Events, “When a scheduled location time is provided for periodic location at step 16, A UE shall start to perform steps 23-27 some time in advance of the scheduled the location time for the first periodic event report”, it means that a scheduled location time should be introduced in LCS Periodic-Triggered Location Invoke message sent to UE. Thus the scheduled location time is invisible in RAN2 specification.
Observation 2: For the solution of latency optimization of assistance data from SA2, from the RAN side, the scheduled location time is invisible in RAN2 specifications.
But, for the periodic positioning procedure, combined with the previous discussions of RAN2, the main purpose of the scheduled location time is to enable the assistance data to be configured in advance, so that in execution phase the total response time can be reduced, but for the deferred 5GC-MT-LR procedure, assistance data itself can be sent along with location request message to UE, so for the subsequent periodic measurement report, the extra time to obtain assistance data is already avoided. From the reduction of periodic reporting latency point of view, it seems unnecessary to introduce the additional scheduled location time in UE side. 
Observation 3: From the reduction of periodic reporting latency point of view, it seems unnecessary to introduce the additional scheduled location time in UE side.
According to the observations above, it is proposed that for the latency optimization of assistance data, combined with the LS of SA2, there is no clear impact on stage 3 specifications in RAN2. No stage 3 impact on RAN2 specification is foreseen, considering latency reduction via pre-configured DL PRS assistance information, pre-configured SRS configuration info, or enhancement on deferred MT-LR procedure. RAN2 should further discuss the impact of these optimizations on RAN2 specification and the necessity of the scheduled location time. 
Proposal 1: RAN2 further discuss the impact of these optimizations on RAN2 specification and the necessity of the scheduled location time.
3 Conclusion
In the previous sections we made the following observations and proposals:
Observation 1: For Option 1~2, no stage 3 impact on RAN 2 specification is foreseen.
Observation 2: For the solution of latency optimization of assistance data from SA2, from the RAN side, the scheduled location time is invisible in RAN 2 specifications.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]Observation 3: From the reduction of periodic reporting latency point of view, it seems unnecessary to introduce the additional scheduled location time in UE side.
Proposal 1: RAN2 further discuss the impact of these optimizations on RAN2 specification and the necessity of the scheduled location time.
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