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1 Introduction

In RAN2#114e meeting [1], the positioning enhancements on latency reduction was discussed and following agreements were achieved.

In this contribution, we will further discuss the positioning enhancements on latency reduction and provide some suggestions.
2 Discussion
2.1 Scheduled location time
In RAN2#113bis e-meeting, the LS from SA2 on positioning latency reduction was discussed [2]. Base on the LS, in some scenarios, a UE, LCS Client or AF that is requesting the location of a target UE may know a time at which the location should be obtained, so the parameter on scheduled location time will be sent to LMF. However, RAN2 are not clear on the definition of the scheduled location time and send LS to SA2 to ask clarification. In this meeting, the following reply LS from SA2 is received [3].

Based on the reply LS, 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. It means that LMF will trigger location execution phase at or near to the time T. From RAN2 perspective, the LPP location information request message and/or NRPPa measurement request message will be sent by LMF at or near to the time T.
Proposal 1: The LPP location information request message and/or NRPPa measurement request message will be sent by LMF at or near to the scheduled location time T.
In order to ensure that the location execution phase can be started at or near to the time T, the location preparation phase should be completed before the time T. In the preparation phase, the following procedures should be completed for UL positioning method.
· LPP capability transfer

· NRPPa information request/respond

· Positioning Activation/Deactivation Procedure
In order to ensure that above procedures can be completed before the scheduled location time T, the response time can be carried in following messages:
· LPP capability request

· NRPPa positioning information request

· NRPPa positioning activation request 

With the response time in the above request messages from LMF, LMF can ensure the preparation phase will be finished before scheduled location time T.
Proposal 2: In order to ensure that the preparation phase can be completed before the scheduled location time T, the response time can be carried in the following messages:
· LPP capability request

· NRPPa positioning information request

· NRPPa positioning activation request 

Regarding whether the scheduled location time should be sent to UE or NG-RAN, SA2 don’t make a conclusion and ask RAN2 to investigate whether Scheduled Location Time could help the reduction of the LCS latency.
Based on the reply LS from SA2, the scheduled location time is used by an LMF to determine the time to trigger positioning procedures, so it is not necessary to send the time T to UE or NG-RAN. If LMF has the scheduled location time, the location preparation phase can be done before the time T, so the positing latency will be reduced. And we don’t think the more latency reduction will be achieved if LMF sends the scheduled location time to UE or NG-RAN.
Proposal 3: The positioning latency reduction can be achieved without sending the scheduled location time T to UE or NG-RAN, so it is not necessary to send the time T to UE or NG-RAN.
2.2 Storage UE positioning capabilities
SA2 sent a LS on storage UE positioning capabilities to RAN2 as follows [4]:
Based on the LS from SA2, the LMF and AMF can store the UE positioning capability to reduce the positioning latency. Regarding the question asked by SA2, we think the UE positioning capability will be changed in some case. For example, when UE is out the door, it will report the positioning capabilities with A-GNSS, and when UE is moving into indoor, the GNSS signals may not available any more, so the A-GNSS positioning will not be used when the GNSS signals is not available. If LMF still use A-GNSS to locate the UE, it will lead positioning failure. So, if the UE positioning capabilities are changed, it is necessary to indicate to LMF/AMF. 
Proposal 4: The UE positioning capability will be changed in some cases and the indication should be sent to LMF/AMF when UE positioning capabilities are changed.
2.3 Measurement report optimization 
In SI phase, configured grant mechanism for location information report was proposed. Considering the configured grant mechanism has been introduced for the NR URLLC, it is a reasonable assumption that configured grant can be used to transmit the positioning information for latency reduction. 
For configured grant to reduce positioning latency, the following issues should be considered. 
· When does gNB configure/activate the configured grant resource for UE to transmit location measurements or location estimate;  
· When does gNB deactivate/release the configured grant resource which is configured for UE to transmit location measurements or location estimate;

· How to decide the configured grant resource;
Since LMF has the UE positioning requirements, in other words, the LMF knows that which UE has the low latency requirement, LMF can indicate gNB to configure/activate the configured grant resource for UE to transmit location measurements or location estimate. If gNB receives the indication from LMF, then the gNB will configure the CG resource to UE.

When the UE positioning is finished, gNB will deactivate/release the CG resource, however, gNB doesn’t have the knowledge whether UE positioning procedure is completed. So LMF can send assistance information to gNB to assist gNB to deactivate/release the CG resource. For example, when the UE positioning is completed, LMF sends an indication to gNB to indicate the UE positioning completed, then gNB can decide to deactivate/release the CG resource based on LMF indication.
Proposal 5: The LMF can provide assistance information to gNB and then gNB decides to configure/activate CG resource or deactivate/release the CG resource for UE transmitting location measurements or location estimate based on the assistance information. 
The CG resource is decide by gNB, but for location measurements or location estimate transmission, the gNB doesn’t know the data size that the UE will report, so it is difficult for gNB to decide appropriate CG resource. Therefore, LMF can provide assistance information to gNB, with the assistance information, gNB can decide the appropriate CG resource for UE to transmit location measurements or location estimate. Regarding the assistance information, the PRS period, PRS measurement and the TRP number needed to measure can be considered.
Proposal 6: LMF can provide assistance information to assist gNB to decide appropriate CG resource for UE transmitting location measurements or location estimate.
3 Conclusions 
In this contribution, we have discussed positioning latency reduction solutions and have the following observations and proposals:

Proposal 1: The LPP location information request message and/or NRPPa measurement request message will be sent by LMF at or near to the scheduled location time T.
Proposal 2: In order to ensure that the preparation phase can be completed before the scheduled location time T, the response time can be carried in the following messages:
· LPP capability request

· NRPPa positioning information request

· NRPPa positioning activation request 
Proposal 3: The positioning latency reduction can be achieved without sending the scheduled location time T to UE or NG-RAN, so it is not necessary to send the time T to UE or NG-RAN.
Proposal 4: The UE positioning capability will be changed in some cases and the indication should be sent to LMF/AMF when UE positioning capabilities are changed.
Proposal 5: The LMF can provide assistance information to gNB and then gNB decides to configure/activate CG resource or deactivate/release the CG resource for UE transmitting location measurements or location estimate based on the assistance information.
Proposal 6: LMF can provide assistance information to assist gNB to decide appropriate CG resource for UE transmitting location measurements or location estimate.
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Support pre-configuration of assistance data to the UE at least in an LPP session.  Details of how to enable this are FFS (e.g. what additional functionality beyond deferred location procedure might be needed).


The LPP Request Location Information message can serve as an indication to the UE to utilize the pre-configured AD.  FFS additional conditions/validity criteria for using the pre-configured AD.








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.


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.


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. 








SA2 has agreed the attached CR to TS 23.273 to support storage of UE positioning capabilities in the 5GC, and thereby consider enabling some reduction in latency when positioning a UE.


In addition, SA2 would like to confirm with RAN2 that the following question:


1) Whether the UE positioning capability is variable or not? If yes, in which situation it is changed?
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