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1	Introduction
In this contribution, we discuss about the aspects related to positioning latency improvement that have been tackled during last meeting, such as the signalling of time Scheduling time in advance T and the measurement response time. We propose to address some remaining open discussions.
2	Discussion 
2.1 Scheduling time T in advance
In last e-meeting, the Scheduling time T in advance was discussed as candidate for positioning latency reduction, but no consensus was achieved [1]. In this e-meeting, a RAN2 LS was received [2], where it was mentioned that signalling this scheduled location time T during the LCS preparation phase would allow for latency saving. 


Figure 1: Location of a UE using a Scheduled Location Time T
In the LCS procedures, the scheduled location time T can be included in the LCS service request​, so that LMF can trigger the positioning procedure, as defined in clause 6.11 of TS 23.273, based on this time T. This is up to LMF trigger action and it does not need to deliver the scheduled location time to RAN nor UE.
Proposal 1: Time T does not need to be delivered to RAN or UE. It can be sent during LCS procedures. This is up to SA2
2.2 Measurement Response Time
The Response Time IE has been captured in the BL CRs in last meeting and is sent to the RAN node when positioning measurement has been configured. It represents the expectation response time of the LMF when to receive the measurement results from the NG-RAN node. We remark that a similar response time already exists in LPP messages. 
9.2.x6	Response Time
This information element contains the response time of the measurement results reporting. 
Editor’s Note: details of this IE are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Time
	M
	
	FFS
	

	Time Unit
	M
	
	FFS
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Figure 2: NRPPa response time in red and LPP response time in green
In last meeting, it was argued that the NRPPa response time can reduce latency. Below some points that have been provided by some of the proponents during the offline e-mail discussion [3]:
· “The response time is giving the TRP some limit beyond which the response is no longer useful or required;”
· “The response time can make the gNB aware of the LMF’s expectations (e.g. by sending a response time somewhat smaller than the LMF's guard time). For example a gNB could not perform the measurement in a situation of overload rather than make what might be a wasted measurement”
As the TRP IDs are fixed and decided by LMF in advance when sending the measurement request message, it is difficult to see how the response time can help reducing the positioning latency; since the gNB cannot select the TRPs that would meet the timing criteria. Instead the gNB is forced to proceed measuring with the mandatory TRP IDs that have been requested by LMF. If the gNB had flexibility to select TRPs to perform the positioning measurements, then it could select TRPs that have high computing powers and lower data traffic to perform and report the measurements within the indicated time threshold back to LMF. This is logical, since gNB has best knowledge of both the positioning and radio traffic going through its cells. However, this is impeded by current specifications. 
Another assumption is that if LMF cannot get the measurements during that response time window, then the LMF will initiate a new measurement request towards other TRP IDs. However, this does not only make the measurement procedure fail during the first request, because the response time was too stringent for the gNB/TRPs to report under it, but also generates increased latency due to new NRPPa (and F1AP) measurement requests trial and errors from LMF to gNB. 
Overall, one cannot help but conclude that the arguments of [3] describing the measurement response time as latency saver are moot.
Observation 1: the arguments of measurement response time helping in latency reduction are moot
Thus, the only point of having a NRPPa response time is to make a parallel with LPP by specifying a response time under which the gNB measurements should be performed. Considering that this measurement response time should take into account many inputs, such as: the transport network latency and capacity, backhauling resources, nature of deployment, each network vendor scheduling computations, etc. it makes for a lot of parameters outside of 3GPP scope that cannot be specified without hurting inter-vendor implementation, and for which LMF would not have knowledge about without OAM intervention anyway.
Observation 2: The measurement response time is constrained by many parameters, such as the transport network latency and capacity, backhauling resources, nature of deployment, each network vendor scheduling computation power, etc. all parameters for which LMF would not have knowledge about without OAM intervention 
Instead, the measurement time should be based on QoS requirements such as latency and accuracy. Today, gNB is not aware of the QoS for positioning, which should be addressed since some of the positioning applications require high accuracy and low latency. For instance, positioning application such as autonomous driving are non-delay tolerant, whereas some other applications like tracking goods/objects if they are still located in factory or are on the move, shipped, etc. can be delay tolerant and occasional tracking with low accuracy can be enough. Also, by providing latency and accuracy metrics to the gNB, the gNB can prioritize the resources needed for the positioning session. For instance, if a positioning requirement is stringent for a specific application, then gNB can prioritize and configure measurements within a short periodicity that can meet the target accuracy and latency.
[image: ]
Observation 3 : Positioning QoS-aware gNB can improve the overall latency and accuracy. If latency requirement is stringent for a specific application, then gNB can prioritize and configure measurements within a short periodicity.
Therefore, we propose to indicate in the Response time IE whether the measurement is associated with a delay tolerant application or not and what is the required accuracy. An example of such encoding is provided in Annex below. We note that we can re-use the periodicity already existing in NRPPa signalling which can be used by gNB for the reporting.
Proposal 2 : RAN3 to discuss and agree to include in the Response time some simple positioning latency and accuracy metrics to gNB. The periodicity existing in NRPPa can be re-used
3. Conclusions and Proposal
Proposal 1: Time T does not need to be delivered to RAN or UE. It can be sent during LCS procedures. This is up to SA2
Observation 1: the arguments of measurement response time helping in latency reduction are moot.
Observation 2: The measurement response time is constrained by many parameters, such as the transport network latency and capacity, backhauling resources, nature of deployment, each network vendor scheduling computation power, etc. all parameters for which LMF would not have knowledge about without OAM intervention 
Observation 3 : Positioning QoS-aware gNB can improve the overall latency and accuracy. If latency requirement is stringent for a specific application, then gNB can prioritize and configure measurements within a short periodicity.
Proposal 2 : RAN3 to discuss and agree to include in the Response time some simple positioning latency and accuracy metrics to gNB. The periodicity existing in NRPPa can be re-used
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5	Annex - Proposal for NRPPa TS 38.455 BL CR

9.2.x6	Response Time
[bookmark: _Hlk85740037]This information element contains the response time for the desired positioning QoSin terms of accuracy and latency. 

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	
	
	
	
	

	
	
	
	
	

	Requested Latency
	O
	
	ENUMERATED (no delay, delay tolerant,…)
	

	Requested Accuracy
	O
	
	ENUMERATED (low accuracy, high accuracy,…)
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Table 5.7-1: Positioning performance requirements
Scenario Horizontal Vertical |Availability| Heading Latency for | UE Speed |Corresponding
accuracy accuracy position Positioning
estimation Service Level in
of UE TS 22.261

Mobile control panels <5m <3m 90 % n/a <5s n/a [Service Level 2

with safety functions

(non-danger zones)

Process automation — <1m <3m 90 % n/a <2s <30 km/h [Service Level 3

plant asset management

Flexible, modular <1m n/a 99 % n/a 1s <30 km/h [Service Level 3

assembly area in smart (relative

factories (for tracking of positioning)

tools at the work-place

location)

Augmented reality in <1m <3m 99 % <0.17rad | <15ms <10 km/h [Service Level 4

smart factories

Mobile control panels <1m <3m 99.9 % <0.54 rad <1s n/a [Service Level 4

with safety functions in

smart factories (within

factory danger zones)

Flexible, modular <50cm <3m 99 % n/a 1s <30 km/h [Service Level 5

assembly area in smart

factories (for

autonomous vehicles,

only for monitoring

purposes)

Inbound logistics for <30 cm (if <3m 99.9 % n/a 10 ms <30 km/h [Service Level 6

manufacturing (for supported by

driving trajectories (if further

supported by further sensors like

sensors like camera, camera,

GNSS, IMU) of indoor GNSS, IMU)

autonomous driving

systems))

Inbound logistics for <20cm <20cm 99 % n/a <1s <30 km/h [Service Level 7

manufacturing (for
storage of goods)
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