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Abstract of the contribution: The paper is to propose EPC Interconnection Architecture for LCS service.
Discussion
When considering EPC interconnection for LCS service, there are 2 deployment options:

· Option 1: EPC GMLC and 5GC GMLC are separately deployed. This allows operators to select a different GMLC vendor for 5G, if LCS service is already deployed in 4G. It assumes few impact to EPC GMLC.
· Option 2: EPC GMLC and 5GC GMLC are co-located. This may apply to the case where the operator would select the same GMLC vendor for 5G LCS or the operator didn’t deploy 4G LCS service. In such cases, the operator may either upgrade the EPC GMLC to be a 4G/5G common GMLC or deploy new 4G/5G common GMLC.
To allow a flexible operator deployment, it was agreed that both options are considered for EPC interconnection on the last meeting.

An LCS client, which has the interconnection to a 5GC GMLC, has no knowledge on whether the target UE is currently served by 5GC or EPC, hence it is assumed that an EPC and 5GC common interface shall be used for the location request from LCS client.
An AF only has the interconnection to a 5GC GMLC.

To support an LCS client which has only the interconnection to an EPC GMLC, if the EPC GMLC is able to identify the target UE’s serving MME or AMF, it should query HSS+UDM and determine whether to further route the service request to 5GC GMLC. To retrieve the UE privacy setting, it needs to query from HSS+UDM. It won’t be a problem for a co-located GMLC (Option 2), as the potential routing from EPC GMLC to 5GC GMLC is internal, and it can use NL6 to query UE privacy. However, for Option 1, the EPC GMLC needs to be upgraded:

- to support the capability of receiving either MME address or AMF address from the HSS+UDM and determine whether to further route the request to the 5GC GMLC and routing a LCS service request to 5GC GMLC for further handling
- to extend the SLh interface for retrieving UE privacy
- to support NL3 if SBI is required

Observation: Deployment Option 1 requires EPC GMLC to be upgraded to allow a LCS service request being routed to 5GC for further handling in a similar complexity level as of Option 2, which reduced the benefits of Option 1.
Proposal 1: For deployment Option 1, the common interface is supported at the 5GC GMLC; if an LCS client sends the request to the EPC GMLC, it is only deemed as a 4G LCS request.
For deployment Option 1, when a LCS request is received from the LCS client to the 5GC GMLC and the target UE is currently served by EPC, the service request is forwarded from the 5GC GMLC to the EPC GMLC. To avoid having to upgrade EPC GMLC, the legacy roaming interface Lr is used instead of NL3, which is a service based interface.
Proposal 2: For deployment Option 1, Lr interface is used between EPC GMLC and 5GC GMLC for both roaming and non-roaming cases.
Proposal
It is proposed to update TS 23.273 as follows. All are new texts
FIRST CHANGE
4.2a Interconnection between 5GC and EPC
4.2a.1
General
For MT-LR Location Request, when a LCS service request is received at 5GC GMLC, the target UE may be served by either 5GC or EPC. An EPC/5GC common interface is used between the LCS Client and the 5GC GMLC to enable the location service request being handled based on whether the target UE is served by EPC or 5GC. The AF initiates the service request to the 5GC GMLC via NEF. 
NOTE: The LCS Client doesn’t know if UE is currently served by EPC or 5GC.
For MT-LR Location Request, the 5GC interconnection with EPC happens:

- when an LCS service request is received by the 5GC GMLC and the target UE is served by EPC in non-roaming case;

- when an LCS request is received by the 5GC GMLC in the HPLMN of the target UE and the target UE is served by EPC in the VPLMN in roaming case.

4.2a.2
Non-roaming architecture

Figure 4.2a.2-1 represents the non-roaming architecture of Location Services for interconnection between 5GC and EPC.
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 Figure 4.2a.2-1: Non-roaming architecture of interconnection between 5GC and EPC
NOTE 1: EPC GMLC and 5GC GMLC can be collocated in implementation, in such case, Lr‘ is not needed.
NOTE 2: For this release, Lr’ is not standardized.
4.2a.3
Roaming architecture

Figure 4.2a.2-1 and Figure 4.2a.2-2 represent the Roaming architecture of interconnection between 5GC and EPC.
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Figure 4.2a.2-1: Roaming architecture of Location Services for interconnection between 5GC and EPC (5GC GLMC and EPC GLMC are separately deployed in VPLMN)
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Figure 4.2a.2-2: Roaming architecture of Location Services for interconnection between 5GC and EPC (5GC GLMC and EPC GLMC are co-located in VPLMN)
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