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1. 	Introduction
A study is ongoing in RAN, “Study on NR Positioning Enhancements” [1], with draft report in [2].  Based on draft report   and contributions to RAN2 some observations are made below.

2. 	Discussion
For use cases associated with potentially moving targets and high location accuracy there are typically also a demand for low latency between time of position determination until position result is delivered to the consumer. This as a high latency deteriorates the location accuracy as the target may have moved at the time the position result is presented. As example a target moving with 30 km/h would have moved aproximatly 0.8 m with a 100 ms latency.
A positioning operation generally comprise of two main phases:
A: Positioning preparation, including: 
(a) Receiving location request 
(b) Prepare radio resources allocation and measuremenents
B: Positioning determination and reporting, including: 
(f)	measurements at UE and gNB
(a) sending the measurements to the LMF (UE-assisted)
(b) Calculating Location estimate
(c) Deliver the location estimate to the LCS Client or UE.
From analysis made in RAN [3] it can be noted that a significant time fraction of a of positioning operation are used for component A i.e. positioning preparation. 
Phase B:
Thus, for use cases where location information is needed at certain time instance (e.g. to be coordinated with other sources of information), significant latency gain can be achived if LCS Client can indicate the requested time of positioning determination such that LMF can prepare radio resource allocations and measuremenents. This is aligned with text proposal in [4] where it is recommended that RAN works on latency reduction that include “location scheduling in advance of the time of when the location is needed”.
For Deferred MT-LR Periodic event this can be achieved by adding a parameter indicating timing of the first event of the periodic reporting. For one time reporting a new Deferred MT-LR procedure that excludes setting of trigger events in UE is more optimal. A coarse description of such procedure is given in clause 3. The use of Deferred MT-LR for one time reporting also allows reporting of location estimate to be sent directly from LMF to GMLC. 
Observation 1:	Use cases where location information is needed at certain time instance(s) have significant latency gains if location determination can be requested for specific time instance(s)
Observation 2:	For Deferred MT-LR Periodic event,  location determination at specific time instance can be achieved by adding a parameter indicating timing of position determination of the first event.
Observation 3:	For the case of one time reporting a new optimized the Deferred MT-LR procedure that excludes setting of trigger events in UE can be defined.
For the MO-LR procedure the concept of of requested time of positioning determination would also have benefit for applications on the UE. This can be achieved by adding a parameter indicating timing of the first position determination in MO-LR request.  
Observation 4:	For  MO-LR location determination at specific time instance can be achieved by adding a parameter in the  MO-LR request.   
Phase A:
For the current MO-LR procedure it possible for UE to include one LPP message in a in MO-LR request. This LPP message can include only one information type e.g. UE capabilities, requested assistance data or location information.  By allowing multiple LPP messages in one MO-LR request the Positioning preparation phase can be shortened by enabling UE to provide e.g. both capabilities, location information and requested assistance data.
Observation 5:	For  MO-LR  Positioning preparation phase can be shortened by enabling UE to include multiple LPP messages in one MO-LR request.
For Deferred MT-LR Periodic and triggered events, a change to allow multiple LPP message in event reporting has similar benefits. It would allow UE to provide location information and indicate request for assistance data in event reporting and thus potentially avoiding LMF having to provide assistance data already available at UE
Observation 6:	For Deferred MT-LR Periodic and triggered event,  Positioning preparation phase can be shortened by enabling UE to include multiple LPP messages in one event report. 

Proposal 1:	Agree CRs in [5] and [6] to add time of position determination to Deferred MT-LR Periodic event and MO-LR procedures. 
Proposal 2:	Agree CR in [7] to add a Deferred MT-LR Time Triggered Event procedure. 
Proposal 3:	Agree CRs in [5] and [6] to add support multiple LPP message in Deferred MT-LR Periodic and triggered event report and MO-LR request. 

3. 	Location at a defined time
Below is a description on a procedure to support Deferred MT-LR procedure for a location at a defined time. The description omits for sake of clarity several operations and details not needed to visualize the concept.


Figure 1: Deferred MT-LR procedure for location determination a at a defined time.
1.	The LCS client request to the GMLC for positioning determination at a specified time.
2.	The GMLC invokes the Namf_Location_ProvidePositioningInfo Request service operation to forward the location request to the serving AMF and includes the GMLC contact address and the Notification Correlation ID to be used for event reporting at step 8.
3.	If the UE is in CM IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signalling connection with the UE.
4.	The AMF acknowledge the request with a Namf_Location_ProvidePositioningInfo Response message.         
5.	The AMF selects an LMF.
6.	The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF. The service operation includes the requested time of position determination and other applicable informations. 
7.	The LMF performs one or more of the positioning procedures described in clause 6.11.1, 6.11.2 and 6.11.3 and as described for step 8 in clause 6.1.1. The LMF shall schedule procedures such that positioning determination is performed at the time indicated by the the requested  time of position determination.
8.	The LMF invokes a Nlmf_Location_EventNotify service operation towards the GMLC including the Notification Correlation ID and any location estimate obtained at step 7.
10.	 The GMLC sends an LCS service Response to the LCS client.
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