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1 Introduction

According to the WID of positioning enhancements, the following aspects on latency reduction will be discussed [1]. 


In this contribution, we will discuss the positioning enhancements on latency reduction.
2 Discussion
2.1 Positioning assistance data procedure optimization 
According to the positioning enhancements WID, latency reduction related to positioning assistance data should be discussed. For positioning assistance data of DL positioning, it contains the PRS configurations. In Rel-16 positioning, PRS configurations will be provide to UE by LMF sending LPP message during the positioning procedures. So, UE needs to acquire the positioning assistance data before performing PRS measurement, it will lead additional positioning latency. During the SI phase, the PRS configured before positioning procedure was proposed for latency reduction. So in this section, we will discuss the solution of PRS pre-configuration.
LMF can provide PRS configuration to gNB, and then the gNB sends the PRS configuration to UE before UE positioning. When UE receives the location information request message from the LMF, UE performs PRS measurement with the PRS configuration provided by the gNB. The detailed procedure can be as follows:

· LMF acquires PRS configurations from multiple gNBs by using TRP information request message. 

· LMF sends the PRS configurations to multiples gNBs which needs to pre-configure PRS to UE, this step may need to define new NRPPa message. And the message may contain UE identification, LMF use the identification to indicate gNB to configure the PRS to the specific UE.
· The gNB sends the PRS configurations to UE when gNB receives the PRS configurations from LMF, gNB can use RRC message to configure PRS, just like to configure other reference signal. 

· When UE receives the PRS configurations from gNB, it don’t perform PRS measurement immediately, until UE receives the location information request from LMF, the UE starts to perform PRS measurement. 

Based on the above procedure, the PRS configuration can be pre-configured to UE by gNB, during the positioning procedure, LMF don’t need to provide assistance information anymore, so it will reduce the positioning latency.
Proposal 1: LMF provides PRS configurations to gNB, and the PRS configurations can be pre-configured to UE by the gNB before UE performing positioning. 
2.2 Measurement report optimization 
Based on the WID scope, latency reduction related response of location measurements or location estimate should be discussed in WI phase. 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, there may be following issues that need to be discussed. 
· 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;
In the following, we will discuss the above issues. 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 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 2: The LMF can provide an indication 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 indication. 
The CG resource is decide by gNB, but for location measurements or location estimate transmission, the gNB doesn’t have the knowledge of PRS configuration and PRS measurement, so it is difficult for gNB to decide appropriate CG resource without these information. 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 3: 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 related to response of location measurements or location estimate and positioning assistance data, based on the discussion, we have the following proposals:

Proposal 1: LMF provides PRS configurations to gNB, and the PRS configurations can be pre-configured to UE by the gNB before UE performing positioning.
Proposal 2: The LMF can provide an indication 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 indication.
Proposal 3: 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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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:


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]
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