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Discussion
This paper is to clarify:

· How Location System Billing Function (LSBF), Location Subscriber Authorization Function (LSAF) and Location Client Authorization Function (LCAF) are supported in the architecture
· How service exposure to the 3rd party AF is supported in the architecture. 
· How each NF support the location service
· Procedure of Mobile Originating Location Request
Proposal

It is proposed to update TR 23.731 as follows.
FIRST CHANGE
6.14
Solution 14: Reuse R15 existing location service architecture for commercial use cases

6.14.1
Introduction

In Rel-15, Location Service feature is restricted to regulatory service, therefore, when location service is enabled, it is assumed that the UE is allowed to be located. However, in a commercial use case, the target UE user shall be able to set privacy as "not allowed to be located". 
A requester of the regulatory LCS service is assumed always authorised to use the service. However, in a commercial use case, the requestor UE or the requestor client may or may not be authorised to use the LCS service.
The privacy setting of the target UE and the location subscriber authorization data of the requestor client / UE can be a Data Subset of the Subscription Data stored in the UDR accessed by the UDM. 
Additionally, for commercial services, location service architecture needs to be extended to support roaming scenario, the location service exposure and Mobile Originating Location Request scenario.

This solution is intended to address Key Issue 1 (Enhancement to LCS Architecture) and Key Issue 7 (Location service exposure).
6.14.2
Functional Description
6.14.2.1
Architecture to support Location Services

The following proposed architectures applies to both regulatory services and commercial services, in which only entities directly relevant to location services are shown:
-
Figure 6.14.2.1-1 shows architectural support for location services for non-roaming scenarios using service-based interface representation, where applicable (same with Figure 4.4.4.1-1 of TS 23.501 [4]).

-
Figure 6.14.2.1-2 shows architectural support for location services for roaming scenarios using service-based interface representation, where applicable.

-
Figure 6.14.2.1-3 shows architectural support for location services for non-roaming scenarios, using the reference point representation (same with Figure 4.4.4.1-2 of TS 23.501 [4]).

-
Figure 6.14.2.1- 4 shows architectural support for location services for roaming scenarios, using the reference point representation.

NOTE 1:
The reference point Le is shown for completeness only.

NOTE 2:
If an inter-GMLC scenario is required the reference points Lr defined in TS 23.271 [6] can be used.

NOTE 3: R-GMLC is not shown in the figures below and is assumed to be the same as H-GMLC or V-GMLC respectively.

Editor's note:
Whether and how to follow the naming principle of the 5GC architecture for the LCS related reference points is FFS.
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Figure 6.14.2.1-1: Non-roaming reference architecture for Location Services in service-based interface representation
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Figure 6.14.2.1-2: Roaming reference architecture for Location Services in service-based interface representation
NOTE 1: For the LCS service exposure, Le is used to support legacy LCS clients and an SBI interface (to the NEF for external client or directly to a GMLC in case of authorized clients) is used to support the 5GC LCS service applications. 
NOTE 2: New 5GS LCS features may only be supported over the SBI interface


[image: image6.emf] 

CH F  

N L s  

N L g  

A M F  

N 1  

UE  

UD M  

N L h  

GMLC  

N 8  

N 2  

NG - RAN  

LMF  

LRF  

LCS    C lient  

Le  

NEF  

AF  

N Le  

NLc g  


Figure 6.14.2.1-3: Non-roaming reference architecture for Location Services in reference point representation



[image: image8.emf] 

CH F  

N L s  

N L g  

A M F  

N 1  

UE  

UD M  

N L h  

H - GMLC  

N 2  

NG - RAN  

LMF  

LRF  

LCS    C lient  

Le  

NEF  

AF  

N Le  

NLc g  

V - GMLC  

HPLMN   VPLMN  

Nlr  


Figure 6.14.2.1-4: Roaming reference architecture for Location Services in reference point representation
6.14.2.2
Reference point to support Location Services

N1:
Reference point between UE and AMF via NAS.

N2:
Reference point between NG-RAN and AMF.

Le:
Reference point between a GMLC and a LCS Client.

Following reference points are realized by service based interfaces:
NLg:
Reference point between  GMLC and  AMF.

NLs:
Reference point between  AMF and LMF.
NLh:
Reference point between  GMLC and UDM.

NLr:
Reference point between  H-GMLC and V-GMLC.
NLc: 
Reference point between GMLC and CHF

NLe: 
Reference point between GMLC and NEF
6.14.2.3
Service Based Interfaces to support Location Services

Ngmlc:
Service-based interface exhibited by GMLC.

Nlmf:
Service-based interface exhibited by LMF.

Namf:
Service-based interface exhibited by AMF.

Nudm:
Service-based interface exhibited by UDM.
Nchf: 
Service-based interface exhibited by CHF

Nnef: 
Service-based interface exhibited by NEF

Naf: 
Service-based interface exhibited by AF

6.14.2.4
Network Functions to support Location Services
AMF
-
Location Services management for regulatory services and commercial services
-
Provide transport for Location Services messages between UE and LMF as well as between RAN and LMF
-
LMF selection

- 
LCS service authorization to the requester UE for MO-LR scenario
LMF
-
Supports location determination for a UE
-
Obtains downlink location measurements or a location estimate from the UE

-
Obtains uplink location measurements from the NG RAN

-
Obtains non-UE associated assistance data from the NG RAN

GMLC
· Privacy checking of the target UE for MT-LR scenario 
· LCS service authorization to the LCS Client for MT-LR scenario
· Provide transport for Location Services messages between LCS Client and AMF
· Collect charging information of the location services and report to the CHF
UDM
· Store and provide privacy setting of the target UE to the GMLC
· Store and provide location subscriber authorization data of the requestor UE to the AMF
NEF
· Receive location service request from the AF
· Provide location result to the AF
· LCS service authorization of the AF
CHF
· Charge for the usage of LCS service
Next CHANGE
6.14.3.1
5GC-MT-LR Procedure

Figure 6.14.3.1-1 illustrates the general network positioning for LCS clients external to the PLMN. In this scenario, it is assumed:

-
the target UE is identified using an SUPI or GPSI;

-
the privacy setting of the UE is stored in the UDR as a Data Subset of the Subscription Data that is accessed by the UDM.
This procedure is applicable to a request from an LCS client for a current location.
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Figure 6.14.3.1-1: 5GC-MT-LR Procedure
1.
The external location services client or the AF (via NEF) sends a request to the (H-)GMLC for a location for the target UE identified by an GPSI or an SUPI. The request may include the required QoS, Supported GAD shapes and client type. NEF or (H-)GMLC authorizes the AF or the External Client for the usage of the LCS service. If the authorization fails, step 2-9 are skipped and NEF or (H-)GMLC responds to the external Client or the AF the failure of the service authorization in step 10.
2.
The (H-)GMLC invokes a Nudm_SDM_Get service operation towards the UDM of the target UE to get the privacy settings of the UE identified by its GPSI or SUPI. The UDM returns the target UE Privacy setting and the SUPI of the UE. The (H-)GMLC checks the privacy settings. If the target UE is not allowed to be located, step 3-9 are skipped.

3.
The (H-)GMLC invokes a Nudm_UECM_Get service operation towards the UDM of the target UE to be located with SUPI of this UE. The UDM returns the network addresses of the current serving AMF and possibly the address of a V-GMLC (roaming case).
The UDM is aware of the serving AMF address based on UE registration on an AMF (23.502 § 4.2.2.2.2). The UDM made aware of a serving GMLC address by the AMF at UE registration on an AMF (modification to 23.502 § 4.2.2.2.2).

4.
The (H)GMLC invokes the Namf_Location_ProvideLocation service operation towards the AMF to request the current location of the UE. The service operation includes the SUPI, the client type (with potentially an override capability) and may include the required LCS QoS and Supported GAD shapes.

Editor Note: the list of parameters of the Namf_Location_ProvideLocation service operation is not meant to be exhaustive, what other parameters are to be added is FFS


In the roaming case, if the H-GMLC received an address of a V-GMLC (together with the network addresses of the current serving AMF) from the UDM in step 3, the H-GMLC may send the location request to the V-GMLC that may invoke the Namf_Location_ProvideLocation service operation towards the AMF.

5.
If the UE is in CM IDLE state, the AMF initiates a network triggered Service Request procedure as defined in clause 4.2.3.4 to establish a signalling connection with the UE. If it is not possible to have the UE CM-CONNECTED, the AMF answers to the GMLC with the last known location of the UE (i.e. Cell ID) together with the age of this location.

If the location request comes from a value added LCS client and the indicators of privacy related action indicates that the UE must either be notified and the UE supports notification of LCS, a notification invoke message is sent to the target UE indicating the type of location request from the LCS Client (e.g. current location or "current or last known location") and the identity of the LCS client and the Requestor Identity (if that is both supported and available).

6.
The AMF selects an LMF based on the current serving AN of the UE. This selection allows to select a LMF that depends on the access Type of the UE and in case of 3GPP access allows to select a LMF that is configured with proper information on the radio coverage of the UE; this selection may use a NRF query or use local  configuration in AMF. The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF to request the current location of the UE. The service operation includes a LCS Correlation identifier, the serving cell identity and the client type and may include the required QoS and Supported GAD shapes.


The LMF selection takes the 5G-AN currently serving the UE into account.

7.
The LMF performs one or more of the positioning procedures described in clauses 4.13.5.4, 4.13.5.5 and 4.13.5.6 of TS 23.502 [5]. During this step the LMF may use the Namf_Communication _N1N2MessageTransfer service operation to request the transfer of a Positioning related N1 message to the UE or the transfer of a Network Positioning message to the serving NG-RAN node (gNB or NG-eNB) for the UE.
8.
The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF to return the current location of the UE. The service operation includes the LCS Correlation identifier, the location estimate, its age and accuracy and may include information about the positioning method.

9.
The AMF returns the Namf_Location_ProvideLocation Response towards the (H-)GMLC to return the current location of the UE. The service operation includes the location estimate, its age and accuracy and may include information about the positioning method. (H-)GMLC reports to the CHF for the usage of the LCS service.
10.
The (H-)GMLC sends the location service response to the external location services client. If in step 2 the (H-)GMLC identifies that the target UE is not allowed to be located by the requested UE user, it rejects the LCS service request, and optionally indicate in the response the reason of the rejection, i.e. the target UE is not allowed to be located.

Next CHANGE
6.14.3.2
5GC-MO-LR Procedure
Procedures described in Figure 6.14.3.1-2 is used for a UE to request its own location.
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Figure 6.14.3.1-2: 5GC-MO-LR Procedure
1. If the UE is in CM‑IDLE state, the UE performs a UE triggered service request as defined in TS 23.501.
2. The UE sends a NAS MO-LR Request to the AMF. The UE request may contain LCS requested QoS information (e.g. accuracy, response time, LCS QoS Class), the requested maximum age of location and the requested type of location (e.g. "current location", "current or last known location"). 
The AMF checks the LCS service authorization data obtained together with other UE subscription data from the UDM during UE registration for LCS service authorization. If the authorization fails, step 4-6 are skipped and AMF responds in Step 6 on the failure of LCS service authorization.
Step 3-5 follows Step 6-8 of 5GC-MT-LR Procedure defined in 6.14.3.1.
6. AMF responds UE of its location. 
Next CHANGE
6.14.4
Impacts on existing entities and interfaces

6.14.4.1
Impacts to UDR and UDM
Impacts to UDR: New Data Subset of the Subscription Data Storage, i.e. the privacy setting of the target UE and the location subscriber authorization data of the requestor UE.

Impacts to UDM:

-
GMLC being a new consumer of UDM service operation;

-
new Subscription data types: UE LCS privacy and location subscriber authorization data of the requestor UE
6.14.4.2
Impacts to GMLC
Capability to invoke Nudm_SDM_Get service operation.

Capability of LCS service request handling based on target UE privacy setting.

GMLC to GMLC interface (and addition of the V-GMLC role).
END OF CHANGES
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