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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. 
Based on the 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.
In the RAN2#115e meeting [3], it was agreed that the scheduled location time T would allow the latency for obtaining and reporting the location of a target device to be reduced by the duration of the location preparation phase which allows a reduction of latency. But the scheduled location time does not allow further latency reduction during the location execution phase. 
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 Pre-configured assistance data
In the previous meeting, it was agreed that the pre-configured assistance data will be supported to reduce positioning latency. And according to the on-going email discussion, the pre-configured assistance data can be considered valid for usage across multiple LPP positioning sessions. Considering the PRS configuration can be also provided by positioning SIB, when UE moves into a cell which is not the cell that configures the pre-configuration assistance data to UE, if the pre-configured assistance data is different from the PRS configuration broadcasted by the new cell, the UE behaviour on handling this case should be discussed. And we think the following options can be considered.
Option 1: the PRS configuration broadcasted by gNB with higher priority 

If PRS configuration broadcasted by gNB is different from the preconfigured assistance data, UE will use the PRS configuration broadcasted by the gNB.

Option 2: the preconfigured assistance data with higher priority 

If preconfigured assistance data is different from the PRS configuration broadcasted by gNB, UE will use the preconfigured assistance data.

Option 3: UE sends LPP assistance information request to LMF
If PRS configuration broadcasted by gNB is different from the preconfigured assistance data, UE may consider there is an issue for assistance data and sends the LPP assistance information request to LMF to request the assistance data and use the assistance provided by the LMF
Considering the gNB will broadcast the latest PRS configuration, we think the option 1 can be supported. 
Proposal 4: If PRS configuration broadcasted by gNB is different from the preconfigured assistance data, UE will use the PRS configuration broadcasted by the gNB.

In the email discussion, some solutions for triggering UE to use the preconfigured assistance data were discussed and cited as following: 
Option 1: The introduction of an Add/mod/release mechanism for PRS configurations and a complete definition of priority of PRS configuration for measurement

Option 2: Dynamic triggering of a preconfigured PRS at UE by LMF or gNB for making measurements on DL-PRS

Option 3: Dynamic triggering of a preconfigured SRS at UE by gNB for transmitting SRS based on measurement report provided by UE

Option 4: Priority indications for multiple (pre-)configured assistance data sets corresponding to multiple position fixes

And based on the previous agreements, the LPP Request Location Information message can serve as an indication to the UE to utilize the pre-configured AD. So we think the new solutions for triggering UE to use the preconfigured assistance date are not needed. 
Proposal 5: The LMF can trigger UE to use preconfigured assistance data to make measurements on PRS by LPP Request Location Information message. 
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: If PRS configuration broadcasted by gNB is different from the preconfigured assistance data, UE will use the PRS configuration broadcasted by the gNB.
Proposal 5: The LMF can trigger UE to use preconfigured assistance data to make measurements on PRS by LPP Request Location Information message.
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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.
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