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1. Introduction
This contribution proposes a new key issue on supporting location accuracy analytics in ADAES.
2. Reason for Change
Location services is one type of services which can be provided by the mobile communication system. Such location-based services can serve certain vertical industries or can be provided for target applications. Location Services is inherently part of the 3GPP Architecture and RAN framework to enable the identification and standardised reporting of a UE’s/group of UEs location information. This location information can be exposed to the user, ME, network operator, service provider, value added service providers and for PLMN internal operations.  
Prior 5G, in 3GPP TS 22.071, some exemplary supported location-based services have been defined and the standardized service types have been discussed:

· Emergency Services 

· Emergency Alert Services

· Person Tracking

· Fleet Management.

· Asset Management

· Traffic Congestion Reporting
· Roadside Assistance

· Routing to Nearest Commercial Enterprise

· Traffic and public transportation information

· City Sightseeing

· Localized Advertising

· Mobile Yellow Pages

· Weather

· Asset and Service Finding

Considering 5G use cases, in 3GPP Rel-17, the different positioning requirements are especially stringent with respect to accuracy, latency and reliability. The table below shows the positioning performance requirements for different scenarios in an IIoT or indoor factory setting.

Table 1: IIoT Use Case Positioning Performance Requirements [TS 22.104]

	Scenario
	Horizontal accuracy
	Vertical accuracy
	Availability
	Heading
	Latency for position estimation of UE
	UE Speed
	Corresponding Positioning Service Level in TS 22.261

	Mobile control panels with safety functions (non-danger zones)
	< 5 m 
	< 3 m
	90 %
	N/A
	< 5 s
	N/A
	Service Level 2

	Process automation – plant asset management
	< 1 m
	< 3 m
	90 %
	N/A
	< 2 s
	< 30 km/h
	Service Level 3

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1 m (relative positioning)
	N/A
	99 %
	N/A
	1 s
	< 30 km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 m
	< 3 m
	99 %
	< 0,17 rad 
	< 15 ms
	< 10 km/h
	Service Level 4

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	< 3 m
	99,9 % 
	< 0,54 rad
	< 1 s
	N/A
	Service Level 4

	Flexible, modular assembly area in smart factories (for autonomous vehicles, only for monitoring proposes)
	< 50 cm
	< 3 m
	99 %
	N/A
	1 s
	< 30 km/h
	Service Level 5

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of indoor autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	< 3 m
	99,9 %
	N/A
	10 ms
	< 30 km/h
	Service Level 6

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	< 20 cm
	99 %
	N/A
	< 1 s
	< 30 km/h
	Service Level 7


When verticals are considered, LCS is not one fit all paradigm. A location API which may be offered to a vertical may have completely different network handling and requirements for different scenarios. Different API exposure per different case is a complex task which may require additional signaling / complexity at the network or application side to provide one time and with the required QoS. Currently, the location services can be provided by multiple sources both from 3gpp and non-3gpp, e.g. 5GC/LMF, SEAL LMS, non-3gpp networks.

One of the key metrics for location reporting is the accuracy (vertical, horizontal) which can be provided (it is the main LCS QoS metric). Such accuracy may depend on the positioning methods which are used, the LCS producers, whether location fusion has been used, as well as the UE mobility and the environment. When the location service consumer makes a location request it requires a certain location accuracy (e.g. cm-level, dm-level, meter-level); however how the location accuracy is calculated at the entity which produces a location estimate and whether the accuracy can be maintained along an application session (for a given time/area) is challenging to answer at the time of the request/subscription. 

SA2 in eLCS R18 SID (TR 23.700-71) discusses enhancements related to location accuracy analytics (Key Issue #4, Solution #12), however such enhancements are per UE. LCS doesn’t consider per group or per application location reports (so the LCS consumer needs to perform multiple requests in case of group based communications), and the prediction confidence level related to the location reporting (or accuracy reporting) applies for the target UE, and not per application or group

. 
In SA6, the prediction of the location accuracy and its sustainability per VAL application (e.g. group of field devices in industrial use cases) could be needed to make sure that the LCS producer will meet the VAL customer location accuracy requirements for a given time/area of location request validity. Here to mention that a confidence level accompanied with a VAL requirement may need to be aligned with the confidence level for the per UE requests. 

ADAE layer can provide a value-added service for analyzing location reports from different sources and analyzing (if available) location accuracy analytics per UE, to derive location accuracy statistics or predictions per VAL service or VAL group. Such service will require coordination with SA2 for ensuring that such analytics are complementary with SA2 release 18 LCS enhancements.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-36 v0.2.0.
* * * Change * * * *

4.x
Key issue #x: support for location accuracy analytics 
According to SA1 TS 22.261 (6.27) and TS 22.104, positioning services aim to support verticals and applications with positioning accuracies better than 10 meters, thus more accurate than the ones of TS 22.071 for LCS. High accuracy positioning is characterized by ambitious system requirements for positioning accuracy in many verticals and applications, including regulatory needs. For example, on the factory floor, it is important to locate assets and moving objects such as forklifts, or parts to be assembled. Similar needs exist in transportation and logistics, for example rail, road and use of UAVs. In some road user cases, UE's supporting V2X application(s) are also applicable to such needs. In cases such as guided vehicles (e.g. industry, UAVs) and positioning of objects involved in safety-related functions, availability needs to be very high. In SA1, different service levels are mapped to different positioning performance attributes including vertical and horizontal accuracies. Such accuracies (e.g. cm-level, dm-level, meter-level) may depend on the positioning methods which are used, the LCS producers, as well as the UE mobility and the environment. 
When the VAL consumer requests a positioning service, the accuracy is calculated at the entity which produces a location estimate and whether the accuracy can be maintained along an application session (for a given time/area) is challenging to answer at the time of the request/subscription. In this scenario, there needs to be a translation of the per UE location report accuracy to an expected /predictive location accuracy derivation for the application requiring positioning services. Such location accuracy analytics and in particular the sustainability of vertical and horizontal accuracy per VAL application (e.g. group of field devices in industrial use cases) based on per UE reported location accuracies could be needed to make sure that LMS will meet the VAL customer location reporting requirements for a given time/area of location request validity. Such information will help deciding from application side whether for a particular service (e.g. process automation, AR in factories) adaptation of the application behavior if the accuracy cannot be maintained e.g. programs the IIOT devices to maintain a bigger distance etc.
This key issue aims to investigate:

- whether and how ADAES needs to be enhanced to perform analytics on vertical and horizontal accuracy for positioning services requested by a VAL customer?

- what criteria need to be considered (e.g. environment, UE mobility, service type, positioning method, fusion) and what data are needed to be collected from 5GS (e.g. NWDAF, LMF) and VAL side for performing location accuracy analytics for the VAL application? 
- what enhancements are needed in SEAL LMS to support location accuracy analytics/data per VAL application?
* * * End of Change * * * *

