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[bookmark: _Ref528762725]1 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SA2 discussed the response LS on Scheduling Location in Advance to reduce Latency [1] at SA2#145e and sent the response LS in [2] to RAN2 (cc RAN1 and RAN3). The question from SA2 is as below:
2.  	In section 6.1.2, there is the following editor’s note:
		"Editor's note: Feedback from RAN is needed to verify whether location measurements can be scheduled 	to occur at a UE or NG-RAN at a specific scheduled location time."
	Please clarify the requirement whether measurements in UE/NG-RAN need to be scheduled at the scheduled location time received from 5GC or at a time before the scheduled location time received from 5GC.
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.
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]Question A: in order to get a clear view from RAN WG, SA2 sincerely ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency. 
In this contribution, we provide some analysis and discussion on latency reduction and specification impact of the scheduled location time.
2 Discussion
Based on the LS of SA2 [2], the concept of a scheduled location time is clarified as below: “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.”
In our understanding, in case UE moves, its position is constantly changing with time, while the client only expect to know position of the UE at a specific time point or near it.
Additionally, RAN2 asks SA2 to clarify the requirement whether measurements in UE/NG-RAN need to be scheduled at the scheduled location time received from 5GC or at a time before the scheduled location time received from 5GC. However there is no consensus in SA2. “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” [2]. 
Then, as SA2 mentioned, in RAN2/3, there may be two options to be considered:
· Option A: The measurements in UE/NG-RAN need to be scheduled close to the scheduled location time received from 5GC. Refer to Figure 1 below, LMF can schedule the Step 3a/3b around the scheduled location time to meet the scheduled location time from SA2.
· Option B: The measurements in UE/NG-RAN need to be scheduled at the scheduled location time received from 5GC.



Figure 1: Location Service Support by NG-RAN
To answer the Question A of SA2 LS [2]:“SA2 sincerely ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency.” The full signalling procedure for positioning needs to be considered, as shown in Figure 1 above. The table below shows the delay analysis for each step:
Table 1: Latency performance analysis for UE assisted DL-TDOA and DL-AoD
	Step
	Delay Value [ms]

	Step 1 LPP Request capabilities
	18-34.5

	Step 2 LPP Provide Capabilities
	25-54.5

	Step 3 LPP Provide Assistance Data
	28-44.5

	Step 4 LPP Request Location Information
	23-39.5

	Step 5 RRC Location Measurement Indication
	5-8.5

	Step 6 RRC Measurement Gap configuration
	13-13.5

	Step 7 DL PRS measurement
	88.5

	Step 8 LPP Provide Location Information
	20-39.5

	Step 9 LMF calculation
	2-30



According to the previous discussion of RAN2 on latency reduction, in fact, it means that LMF has completed the Capabilities and Assistance Data interaction steps before trigger the corresponding measurement. So both of the above mentioned options can reduce LCS latency, from the specific application of scheduling location time, there is no difference in this aspect.
Observation 1: From the specific application of scheduling location time, whether the location measurement is scheduled at this time or near this time, there is no difference to the reduction of the LCS latency. 
Besides, we need to analyze the necessity of introducing the scheduling location time T into the RAN3 specification.
Considering that the acquisition of UE position involves many network elements, e.g, LMF, gNB, UE, etc. Also, there are many factors that affect the positioning measurement result, e.g, measurement time, positioning method, configured PRS/SRS periodicity, etc. Therefore, it seems difficult to control precisely at which point in time to make a measurement.
Additionally, as positioning calculation center, LMF is responsible for initiating all positioning procedures, so it can control this time point, for example, at the moment closest to this time point, a location measurement procedure can be initiated for a specific location method, with the aim of ensuring that location result is as close as possible to the scheduling location time T.
Finally, considering the same effect on the LCS latency, the introduction of the scheduling location time T in RAN3 specification will bring unnecessary effort ( Taking UL-TDOA, UL-AoA and Multi-RTT as an example, for option B, the MEASUREMENT REQUEST message in NRPPa needs to be modified to support the feature ).
Observation 2: If LMF signals this location time point to gNB/TRP, the time T should be introduced to NRPPa: Positioning measurement request/response procedure.
In conclusion, the two options have same effect on the reduction of the LCS latency, to avoid unnecessary specification modification, we slightly prefer not to introduce the scheduling location time T into RAN3 specification.
Proposal 1: Not to introduce the scheduling location time T into RAN3 specification.
3 Conclusion
In the previous sections we made the following observations and proposals:
Observation 1: From the specific application of scheduling location time, whether the location measurement is scheduled at this time or near this time, there is no difference to the reduction of the LCS latency.
[bookmark: _GoBack]Observation 2: If LMF signals this location time point to gNB/TRP, the time T should be introduced to NRPPa: Positioning measurement request/response procedure.
Proposal 1: Not to introduce the scheduling location time T into RAN3 specification.
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