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1	Introduction
RAN3 has the following objective listed in the Rel-17 WID of NR positioning enhancements [1]:
· 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:
· [bookmark: _Hlk67643864]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]
This paper provides an initial walkthrough of the feasible enhancements that can be captured in RAN3 to support the latency improvements of the location estimate.
2	Discussion 
The Rel-16 positioning architecture is going to stay for Rel-17. No changes will be added, since the specific architecture that was specified in previous release, for the NR RAT depended positioning functions, offers a rich eco-system of positioning functions over NRPPa and F1AP, allowing to flexibly support hybrid positioning methods. What we can note from the bullets above in the WID, is that the latency improvements are intended to reduce and optimize the transmissions delays in the UL between UE and the network.
Observation 1 : No change to the positioning architecture will happen in Rel-17 NR positioning. The latency improvements are between the UE and network.
Thus, all the impacts on the latency improvements can be considered driven outside of RAN3 with a focus mainly on RAN2 discussions. Nevertheless, we propose below some points that may affect RAN3 specifications and that can be considered for this work item objective.

2.1 Configuration of UL grant with positioning periodic reporting
For the UL transmissions, LMF configures the UE measurement reporting periodicity for location information reporting via LPP. The ‘periodic LPP reporting’ is defined in TS 37.355 as below:
CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	locationInformationType		LocationInformationType,
	triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	qos							QoS							OPTIONAL,	-- Need ON
	environment					Environment					OPTIONAL,	-- Need ON
	locationCoordinateTypes		LocationCoordinateTypes		OPTIONAL,	-- Need ON
	velocityTypes				VelocityTypes				OPTIONAL,	-- Need ON
	...,
	[[
		messageSizeLimitNB-r14	MessageSizeLimitNB-r14		OPTIONAL	-- Need ON
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14		OPTIONAL	-- Need ON
	]]
}

...

PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}


The gNB however does not know of the LPP periodic reporting for the UE in steps 8 or 10 of Figure 1 below. Because of this, gNB may not be able to configure UE’s UL transmissions in accordance with the UE reporting periodicity, during which the UE may provide periodic location information to LMF. In fact, to transmit on the PUSCH, a valid uplink grant must have been pre-allocated by the gNB to the UE. 
[image: ]
Figure 1: Flow-chart of the Multi-RTT method from TS 38.305

The gNB knows instead whether the NRPPA measurements response in step 11 should be sent at once (on Demand) or in many messages (Periodic NRPPa reporting). If no synchronization of UL information is present at gNB level, there can be clashes with other pre-configured UL transmissions configured with different time intervals for the UE. Such clash can result in delaying the signalling and impacting the overall network’s latency.
Observation 2 : There can be clashes at gNB between the positioning transmissions and other pre-configured UL transmissions of the UE if the gNB is not aware of the UE’s LPP reporting window.
To avoid such clash and waste of resources, which would affect the overall positioning latency, some assistance information needs to be provided form LMF to inform gNB of the UE’s LPP periodic time transmissions. gNB can then have more information for coordinating the UE UL grants with the positioning transmissions and decide to whether configure or release the CG resources for UE transmitting location measurements. 
We propose then to allow gNB to be aware of the UE’s configured periodic LPP reporting during step 2 above, i.e. during the POSITONING INFORMATION REQUEST message. An example is provided in the section 5 Annex below.
Proposal 1 : LMF to signal over NRPPa the UE’s periodical LPP location information reporting to gNB
2.2 QoS in terms of Latency
Positioning QoS as such is defined in terms of positioning accuracy and latency. Some of the applications require high accuracy along with faster response time (non-delay tolerant positioning application such as for autonomous driving). While some of the applications can be delay tolerant and occasional tracking with low accuracy can be enough (for example tracking goods/objects whether they are still located in factory or are on the move, shipped, etc.). Depending upon the QoS needed, different policies can be adopted in gNB to improve the accuracy. For instance, larger resources can be guaranteed for non-delay tolerant application compared to delay tolerant. 
Observation 3 : positioning QoS-aware gNB can improve the overall latency and positioning accuracy.
However, gNB is not aware of the QoS for positioning. Since a gNB can serve multiple UEs - who may require positioning solutions with different methods and latency requirements; if gNB is made aware of QoS for positioning, it can prioritize the control plane resource among such UEs depending on some “positioning QoS” criteria for better resource allocation. For instance, positioning QoS would help gNB to prioritize/configure UL grant(s) of the UE(s); if latency requirement is stringent for a specific UE, then gNB can prioritize and configure UL grants with short periodicity.
Observation 4 : gNB can prioritize and configure UL grants with adequate periodicity depending on some QoS indication on the required latency level
Here, by “positioning QoS”, we do not necessarily refer to the QoS flow QoS parameters as they are defined in TS 38.413, but simply to some indication on the latency or accuracy classification that can be taken into account by gNB for the purpose of scheduling/positioning resources prioritisation. An example is provided in the annex below, based on impacting the current Positioning information exchange procedure.
Proposal 2 : RAN3 to discuss and agree on the need to provide some simple positioning QoS indication to gNB. The exact granularity of QoS can be further discussed

3	Conclusion
In this contribution, we have proposed some initial points of thought regarding the topic of Rel-17 Positioning latency improvement. As pointed out, no change to the positioning architecture is needed; most of the aspects are to be discussed by RAN2 with some aspects affecting RAN3. RAN3 can discuss the proposals in our paper and consider their adoption for the Rel-17 WI. 

Observation 1 : No change to the positioning architecture will happen in Rel-17 NR positioning. The latency improvements are between the UE and network.
Observation 2 : There can be clashes at gNB between the positioning transmissions and other pre-configured UL transmissions of the UE if the gNB is not aware of the UE’s LPP reporting window.
Observation 3 : positioning QoS-aware gNB can improve the overall latency and positioning accuracy.
Observation 4 : gNB can prioritize and configure UL grants with adequate periodicity depending on some QoS indication on the required latency level
---
Proposal 1 : LMF to signal over NRPPa of UE’s periodical LPP location information reporting to gNB
Proposal 2 : RAN3 to discuss and agree on the need to provide some simple positioning QoS indication to gNB. The exact granularity of QoS can be further discussed
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5	Annex - Proposal for NRPPa TS 38.455 v 16.3.0

[bookmark: _Toc51775994]9.1.1.10	POSITIONING INFORMATION REQUEST
This message is sent by LMF to request positioning information.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Requested SRS Transmission Characteristics
	O
	
	9.2.27
	
	YES
	ignore

	Periodic LPP Reporting
	O
	
	9.2.x
	Corresponds to the UE reporting periodicity
	YES
	ignore

	QoS Latency
	O
	
	ENUMERATED (no delay, low delay and delay tolerant)
	
	YES
	ignore

	QoS Accuracy
	O
	
	ENUMERATED (FFS)
	
	YES
	ignore



9.2.x Periodic LPP Reporting (FFS)
This IE contains UE’s LPP periodic time transmissions.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reporting Amount
	M
	
	ENUMERATED (
ra1, ra2, ra4, ra8, ra16, ra32,
ra64, ra-Infinity)
	

	Reporting Interval
	M
	
	ENUMERATED (
noPeriodicalReporting, ri0-25,
ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64)
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