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Abstract of the contribution: This paper proposes to reuse R15 existing location service architecture for commercial use cases with the enhancements.
Introduction
In R15, Location Service feature is restricted to regulatory services.
For R16, it is stated in the eLCS SID (SP-170937) that:

Solutions in Rel-16 should avoid or minimize impact to reference point protocols that are defined by non-3GPP organizations; should be backward compatible with Rel-15 UEs, and should minimize impacts to N2 interface, and the existing network functions (NF) in 5GC.

It is preferable to study the enhancements with the existing location service architecture as the starting point to fulfil the R16 service requirements with minimum impact and backward compatible with R15. Hence, it is proposed to extend R15 existing location service architecture for commercial use cases by allowing GMLC to query UDM for UE privacy and apply the location service in roaming scenario.
Proposal
It is proposed to approve the below solution. All the proposed texts are new.
* * * * Begin of Changes * * * *

6.X
Solution #X: Reuse R15 existing location service architecture for commercial use cases
6.X.1
Introduction
In R15, 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 UE user shall be able to set  privacy as “not allowed to be located”. 
The privacy setting of the UE can be a Data Subset of the Subscription Data stored in the UDR accessed by the UDM. When receiving the location request, the GMLC queries the UDM to decide whether to further handle the location request.
Additionally, for commercial services, location service architecture needs to be extended to support roaming scenario.
This solution is intended to address Key Issue 1 (Enhancement to LCS Architecture).
6.X.2
Functional Description
6.X.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.x.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)
- Figure 6.x.2.1-2 shows architectural support for location services for roaming scenarios using service-based interface representation, where applicable
- Figure 6.x.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)
- Figure 6.x.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[x] 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.
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Figure 6.x.2.1-1: Non-roaming reference architecture for Location Services in service-based interface representation
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Figure 6.x.2.1-2: Roaming reference architecture for Location Services in service-based interface representation
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Figure 6.x.2.1-3: Non-roaming reference architecture for Location Services in reference point representation
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Figure 6.x.2.1-4: Roaming reference architecture for Location Services in reference point representation
6.X.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 a GMLC and an AMF.

NLs:
Reference point between an AMF and LMF.
NLh:
Reference point between an GMLC and UDM.
NLr: 
Reference point between an H-GMLC and V-GMLC.

6.X.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.
6.X.3
Procedures

6.X.3.1 5GC-MT-LR Procedure
Figure 6.X.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.

[image: image5.emf] 

U E  

NG - RAN  

AM F  

LMF  

V - GM L C  

H - GM L C  

UDM   External Client  

1.   L CS   Service Request  

2.   L CS   Privacy Check  

3.   Nudm_UECM_Get  

4.   Namf_Location_ProvideLocation Request  

5.  N etwork Triggered Service Request  

6.   Nlmf_Location_DetermineLocation Request  

7 . UE  Positioning  

8.   Nlmf_Location_DetermineLocation Re sponse  

9.   Namf_Location_ProvideLocation Re sp onse  

10.   L CS   Service Re sponse  


Figure 6.X.3.1-1: 5GC-MT-LR Procedure
1.
The external location services client 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.

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).
Editor Note: How the serving AMF address and the serving V-GLMC address are provided to the UDM is FFS.
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.

In the roaming case, if the H-GMLC received an address of a V-GMLC 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 subclause 4.2.3.4 to establish a signaling connection with the UE.
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 NRF query or configuration in AMF and 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 subclause 4.13.5.4, 4.13.5.5 and 4.13.5.6 of TS 23.502 [x].

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.
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.
6.X.4
Impacts on existing entities and interfaces
6.X.4.1 Impacts to UDR and UDM
Impacts to UDR: A new Data Subset of the Subscription Data Storage, i.e. the privacy setting of the target UE.

Impacts to UDM: 

- GMLC being a new consumer of SDM service operation;

- new Subscription data type: UE LCS privacy
6.X.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)
6.X.5
Evaluation

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

* * * * End of Changes * * * *
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