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Abstract of the contribution: This contribution evaluates use of SBI to support location in 5GC.
1. Introduction

SA2 has agreed on the use of a service based interface (SBI) architecture for 5GC with the exception of the N1, N2 and N4 reference points. It is evaluated here to what extent an SBI based architecture can be usefully applied to location support.

2. Architectural Aspects
Figures 1 and 2 below show the current reference architecture in Annex B of 3GPP TS 23.501 [1] for location support for non-roaming and roaming scenarios. In these figures, it is noted as FFS as to whether the NGLs reference point includes the GMLC or AMF.
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Figure 1: Non-roaming reference architecture for Location Services
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Figure 2: Roaming reference architecture for Location Services

An SBI based architecture corresponding to Figures 1 and 2 is shown in Figures 3 and 4, respectively.
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Figure 3: Non-roaming reference architecture for Location Services
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Figure 4: Roaming reference architecture for Location Services

Figures 3 and 4 allow different types of SBIs for location support as follows.
· SBI Option 1: – LMF Based Approach
In this option, (v)GMLC consumes services from the LMF via the Nlmf SBI, and in turn the LMF consumes services from the AMF via the Namf SBI for interacting with NG-RAN and UE.

· SBI Option 2 – AMF Based Approach

In this option, the (v)GMLC consumes services from the AMF via the Namf SBI, which in turn consumes services from the LMF using the Nlmf SBI; and

The LMF consumes services from the AMF via the Namf SBI for interacting with NG-RAN and UE.

For both SBI options, an hGMLC may consume services from the vGMLC via the Ngmlc SBI. 
3. Consumption and Provision of Services by a GMLC
As described in 3GPP TS 23.271 [4], a GMLC supports the interfaces and protocols shown in Table 1 for different types of RAN.
	RAN
	Interface
	Protocol

	GERAN
	Lg (GMLC-MSC, GMLC-SGSN)
	MAP (TS 29.002 [7])

	
	Lgd (GMLC-SGSN) (note 1)
	ELP (TS 29.172 [3])

	UTRAN
	Lg (GMLC-MSC, GMLC-SGSN)
	MAP (TS 29.002 [7])

	
	Lgd (GMLC-SGSN) (note 1)
	ELP (TS 29.172 [3])

	E-UTRAN
	SLg (GMLC-MME)
	ELP (TS 29.172 [3])

	All
	Le (GMLC-external client)
	OMA MLP [5]
J-STD-036 [8] (note 2)

	
	Lr (GMLC-GMLC)
	OMA RLP [6]


Table 1 – Interfaces and Protocols applicable to a GMLC

Note 1: the Lgd interface may be used with an SGSN in EPS


Note 2: J-STD-036 is applicable in North America for an emergency services external client

As shown in Table 1, ELP [3] is used for the Lgd and SLg interfaces and a subset of MAP is used for the Lg interface. The two protocols are functionally equivalent in supporting almost identical message and parameter information (as regards location) except for small differences regarding wireless access types and position method identification. 
In order to support LCS in 5GC, an interface that is similar to Lgd and SLg needs to be provided for the interaction between a GMLC and the 5GC node (as discussed in section 2, either an AMF or LMF). There are two alternatives in achieving this:

· ELP Alt 1: Define a new SBI based ELP for 5GC
For such an SBI based ELP, the GMLC is not really providing the service, but rather a consumer of the services, because the service supported by ELP (and the subset of MAP) is provided on behalf of the GMLC and not by the GMLC. For example, with E-UTRAN access, a GMLC uses ELP to request a UE location from the MME and to receive UE location information from an MME. Thus, any SBI equivalent of ELP should be owned by an LMF with SBI option 1 and by an AMF with SBI option 2.
· ELP Alt 2: Retain the point-to-point ELP interface

With this alternative, impacts to the GMLC can be reduced, ELP (which is based on Diameter) might be reused with some small changes regarding wireless access type and position method identification. 

At the 5GC side, depending on the SBI options discussed in section 2, the ELP protocol can be either between the GMLC and LMF (SBI option 1), or  between the GMLC and AMF (SBI option 2). 

Similar alternatives apply to the other interfaces supported by a GMLC. In the case of the Lr interface, a GMLC in one PLMN e.g. HPLMN) uses the RLP protocol defined by OMA [6] to request UE location information from another GMLC in a different PLMN (e.g. VPLMN). In the case of the Le interface, an external client (e.g. a PSAP) uses the MLP protocol defined by OMA [5] or the E2 protocol defined by ANSI in J-STD-036 [8] to request location information for a UE from a GMLC (e.g. in the VPLMN or HPLMN). 
However, for the Le and Lr, the protocols are non-3GPP and are not SBI compliant but would be difficult to replace – e.g. due to impacts to external clients and to GMLCs in non-5GC PLMNs. This leads to the following proposal:
Proposal 1
Retain existing non-3GPP protocols for GMLCs for the Lr and Le interfaces
4. Evaluation of SBI and ELP Options
The characteristics of different combinations of SBI options and ELP alternatives are shown in Table 2. Non-SBI support is highlighted.
	SBI Option / ELP Alternatives
	ELP Alt 1: SBI ELP
	ELP Alt 2: P2P ELP

	SBI Option 1: LMF based
	All entities support SBIs
LMF provides an Nlmf SBI to GMLCs

AMF provides an Namf SBI to LMFs
Nlmf supports ELP functions
	AMF is SBI compliant. 

LMF is not fully SBI compliant
GMLC is not SBI compliant
LMF supports both SBI and P2P interfaces
LMF provides a P2P ELP interface to GMLCs
AMF provides an Namf SBI to LMFs

	SBI Option 2: AMF based
	All entities support SBIs

AMF provides an Namf SBI to GMLCs

LMF provides an Nlmf  SBI to AMFs
Namf supports ELP functions
	AMF is not fully SBI compliant
LMF is SBI compliant

GMLC is not SBI compliant
AMF supports both SBI and P2P interfaces
AMF provides a P2P ELP interface to GMLCs and Namf SBI to LMF
LMF provides an Nlmf SBI to AMFs


Table 2 – Characteristics of the Different SBI and ELP Options
With SBI option 1, the AMF provides the Namf SBI to LMFs. The Namf SBI can be based on the existing Namf SBI in TS 23.502 [2] with only small changes (this is shown in a separate P-CR to 23.502 in S2-175716 [9]). Newly introduced functions related to LCS can be contained within Nlmf.

With SBI option 2, the AMF provides the Namf SBI to GMLCs besides using the Nlmf provided by the LMF. The LCS related procedures will impact both Namf and Nlmf. 

In addition, when ELP Alt 2 is used, SBI option 1 restricts the P2P ELP interaction between the LMF and GMLC and would not impact the AMF. On the other hand, SBI option 2 would require AMF to support P2P ELP as well. 
Proposal 2:
Use SBI Option 1 to reduce AMF impacts and avoid AMF P2P support in 5GC
Regarding the ELP alternatives, there may be different opinions regarding the impacts to a GMLC. Some may prefer an SBI based ELP, which will provide a pure SBI 5GC and would be aligned with SA2’s earlier agreement. Others may prefer to retain a P2P ELP for easier porting of Lgd and SLg to 5GC. The group should discuss and decide which alternative to use (or both) in 5GC. 
In P-CR S2-175712, an SBI based architecture following SBI option 1 and ELP Alt 1 is presented. Also, in P-CR S2-175716, the essential LCS procedures to support emergency services based on such an SBI architecture are shown. Therefore, ELP Alt.1 seems to be achievable in Rel-15. 
Proposal 3
Use ELP Alt.1 as the baseline for 5GC specification, and discuss if Alt.2 is also supported.
5. Conclusions
The following proposals are made.

Proposal 1
Retain existing non-3GPP protocols for GMLCs for the Lr and Le interfaces

Proposal 2:
Use SBI Option 1 to reduce AMF impacts and avoid AMF P2P support in 5GC
Proposal 3
Use ELP Alt.1 as the baseline for 5GC specification, and discuss if Alt.2 is also supported.

A separate P-CR in S2-175716 [9] provides the associated procedures and SBI impacts for TS 23.502 to support these proposals. 
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