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1.
 Introduction

There is an ongoing SI in SA2 as follows:


Study on Enhancement to the 5GC Location Services (FS_eLCS), TR 23.731, rapporteur CATT

The corresponding SID was approved at SA#78 in SP-170937 and its objective is mainly to study the addition of support of commercial location services in 5GS, i.e. to meet the full set of requirements defined in SA1 (e.g. TS 22.261 and TS 22.071). 

Note:  The support of regulatory location services (e.g. for emergency calls) was added in Rel-15.

There is also a related SI proposal at RAN#80 for Rel-16:

RP-180897 “Study on NR positioning support”
A WI to support commercial location in SA2 in Rel-16 could be based on the outcome of the eLCS SI in SA2 and could complement any later RAN WI based on agreements for the above RAN SI. However, if a WI is not agreed in SA2, any RAN WI would be limited to enhancing location support for regulatory services only.
2. Commercial Location User Cases
A number of 5GS location studies have identified commercial based user cases for location. These are summarized in Table 1 below.
	TR
	Identified User Cases / Objectives for Commercial Location

	TR 38.913
	1.
Support for range of accuracy levels, latency levels and device categories

2.
Support accuracy and latency as defined in TR 22.862 for some use cases

3.
Reduced network complexity

3.
Reduced device cost

4.
Reduced device power consumption

5.
Efficient signalling over the air interface and in the network

6.
Support for hybrid positioning methods

7.
Scalability (support for large number of devices)

8.
High security

9.
High availability

10.
Support UE speed as defined in TR 22.862

	TS22.261
	High-accuracy Positioning

Example user cases: collision avoidance of vehicles**, factory floor**, Automotive**, Transport**, logistics**, IoT**, Health and wellness, smart cities**, Media and entertainment

	TR 22.872
	Location-Based Services (e.g. LCS, gaming, social networking, position-enabled advertisement) 

Industry and eHealth (e.g. automation**, asset management and tracking**, device telemetry – metering**, patient monitoring**)

Road (e.g. vehicle environment**, road-user charging**) 

Railway** 

Maritime**
Aerials (e.g. UAV/UAS)**

	TR 22.804
	Rail-bound mass transit**
Factories**
Electric-power distribution**


Table 1 – Commercial Location User Cases for 5GS identified in recent 5GS TRs
Note: user cases marked with a ** are associated with IoT
3. Rationale for Prioritization
It is obvious that a large and expanding number of real user cases exist for location, including highly accurate location, of NR UEs. The only question concerns how these user cases will be supported. If a WI later goes ahead in RAN based on the outcome of the SI proposed in RP-180897, to support location in NG-RAN, then work in SA2 could use this NG-RAN capability to enable commercial location by NR operators. If work does not continue in SA2, then any NG-RAN capability added later by RAN would be restricted to non-revenue generating regulatory services.
Alternative location solutions for NR mainly comprise:


1.
3GPP control plane solution

2.
User plane location solution (e.g. OMA SUPL)


3.
Over The Top (OTT) location solution


4.
OEM (e.g. HLOS) device based location solution (e.g. using standalone GNSS and WLAN)
Of the various user cases cited in Table 1, many involve IoT devices. For an IoT device, an OEM solution may be less feasible due to possible lack of device support for GNSS and WLAN (e.g. in the case of a small low cost battery powered device) and/or lack of a normal HLOS. A user plane or OTT solution may also be less feasible due to the need for (a) low latency data transfer between a UE and an external location server (e.g. SUPL SLP) when obtaining UE location and (b) information concerning NR cell locations and NR signals in the event that a UE provided NR cell related information. A 3GPP control plane solution, on the other hand, can make use of location capability in the NG-RAN (including both UE and RAN based location) and may, more easily and efficiently, support low latency communication between a UE and a 5GS location server.
The above are all rationales for providing a 3GPP solution to locate NR UEs commercially in Rel-16.

4. Conclusion
Enhancement of 5GC Location Services to support commercial location and compliment a later RAN WI on NR positioning should be a priority feature in SA2 for Rel-16.


