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Abstract of the contribution:

This contribution discusses and proposes an enhancement to LCS architecture by introducing location management in the RAN and UE and the impact to the LMF, to support new positioning use-cases and requirements.
1. Discussion
According to TS 22.261 (SMARTER), typical areas requiring higher accuracy positioning include V2X communication and vertical industry automation.
For enhanced 5G-V2X scenarios such as sensor and state map sharing or automated cooperative driving (TS 22.886), high precision positioning techniques should be supported, either via local sharing, ranging or from the mobile network, because GPS may not always be available in dense urban scenario. Additionally, in situations where a reliable Uu connection is not available, a master vehicle in a group of vehicles may provide LCS over the sidelink to other vehicles in the group. For vehicles in coverage, the LCS signalling overhead to the core network can be reduced by enabling a master vehicle or Road-side unit (RSU) to provide LCS locally to vehicles in its vicinity. 
For vertical industry scenarios, moving objects on the factory floor may exchange positioning and/or measurement information with each other in order to improve the overall positioning accuracy (TR 22.804). 
Given the new radio access technologies introduced in NR, it is reasonable to expect that new positioning methods will be introduced. Hence, it is necessary to study the LCS architecture enhancement, particularly new LCS functionalities in the RAN and UE and their role in the LCS architecture as well as the impact to the current LCS architecture.
This contribution proposes to include this study in Key Issue 1 and also provides an initial solution. 
2. Proposal
The enhancement to LCS architecture is proposed to TR23.731. 
***** BEGIN 1st CHANGE *****
5.1
Key Issue 1: Enhancement to LCS Architecture
5.1.1
 Description

The Rel‑15 LCS architecture is SBI based and should be used as base for Rel-16 study.

For 5G, new requirements have been defined for LCSs. More stringent parameter e.g. High Accuracy Positioning services, has already been captured in TS 22.261 [2]. Hence, how to do architecture enhancement should be considered.

For this key issue the following aspects need to be studied at least:

-
whether there is new functional entities needed for (new) LCS requirements,

-
whether all existing functional entities in TS 23.271 [6] is needed,

-
How to do functionality distribution among NFs, e.g. AMF, LMF, GMLC, etc.
-  How to do functionality distribution among 5GC, NG-RAN and UE.  
6.X
Solution #X: <Enhancement to LCS architecture >
6.X.1
Introduction
This solution addresses the modified Key Issue 1 “Enhancement to LCS architecture” and proposes LMF architecture split by including Location Management (LM) capabilities in the NG-RAN and the UE. Further, the impact to the 5GC, particularly LMF, are discussed. The solution also applies to Key Issue#3 “support of low latency LCS” and Key Issue#8 “Support of IoT UEs”.
6.X.2
Functional Description
The solution proposal includes LM capabilities assigned to the NG-RAN and UE, referred as RAN-LM and UE-LM respectively, as shown in Figure 1. Legacy LCS functions from TS 23.271 as well as enhanced LCS functions based on new positioning requirements and methods may be mapped to these roles. 
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Figure 1 enhanced LCS architecture with local LMF

The RAN-LM and UE-LM perform location management in the RAN and UE respectively and implement a subset of the functionalities of the LMF in the 5GC, as well as new functionalities arising out of performing location management at the RAN/UE levels. 

The RAN-LM and UE-LM perform the following roles in the enhanced LCS architecture:

· Location measurement collection: collect location-related measurements over the Uu/PC5 interface

· Position calculation: compute absolute/relative positions based on collected location measurements

· Location information sharing: share calculated positions to requesting entities over the Uu/PC5 interface

· Cooperation among peers: share location measurements, position-related information, load balancing, etc. among peer LMs

· Positioning performance monitoring: monitor and predict positioning performance

· Communication to CN: Communicate with LMF, AMF and other 5GC LCS functions.

The RAN-LM allows MO-LRs to be resolved locally, which is particularly useful for location-assisted radio access procedures in NR such as beam-based initial access, location-based beamforming etc.

The UE-LM allows the UE to provide location service to nearby UEs. Two or more UE-LMs in proximity can cooperate by sharing location measurements or location information over the PC5 interface, allowing to provide location services to potentially large number of UEs without expensive core network signalling (IoT devices). They may also exploit local relative measurements or RAT-independent measurement for hybrid positioning.
NOTE 1: Details of some LCS functionalities and new positioning methods should be studied in RAN WG. 

The LMF in 5GC should perform additional procedures in order to enable the RAN-LM and UE-LM to function in the enhanced LCS architecture:

· Capability verification: Verify the positioning capabilities of RAN- or UE-LMs

· Authorization: authorize RAN- or UE-LMs to operate in the network
· Location group management: Manage grouping of RAN- or UE-LMs for cooperation in order to meet positioning KPIs

· Privacy management: Configure privacy rules for information sharing between and within groups of RAN- or UE LMs

· Location performance control: location performance management to control and guarantee overall positioning performance

· Subscriber management: Billing and charging for RAN- or UE-LMs.

· Location service management: allow for different and new types of location services to be provided by the RAN- or UE LMs.
6.X.3
Procedures

Editor's note: This clause describes high-level procedures and information flows for the solution.
6.X.4
Impacts on existing entities and interfaces
Editor's Note: This clause describes impacts to existing entities and interfaces.

6.X.5
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

***** End of CHANGE *****
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