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I. Introduction
During the last SA1 meeting, a new SID was approved to discuss LCS aspects in EPC for non-3GPP accesses. This contribution discusses this and attaches a text proposal.
II. Discussion

A. User plane solution

User plane solution has been developed in OMA based on IP to accommodate different radio accesses. Consequently, regardless of current attached access networks, as long as IP connection is available, then OMA solution works through direct communication between the location server and the UE. This protocol is called ‘Secure User Plane Location: SUPL’ and this seems to be well-suited to support LCS for non-3GPP accesses since naturally EPC is for All-IP. And this solution is also working for non-3GPP terminal for 3GPP2 and WiMAX and even WiMAX side already decided that SUPL would be used for location service. The author also believes that there is no problem for 3GPP2 terminal to support SUPL. 
If this solution is adopted, then, it seems obvious that there is no impact at all on EPC, however, it needs to consider other aspects such as the interaction between location servers in HPLMN and VPLMN to support the positioning of the UE in the VPLMN. 

If the location server in VPLMN has a capability to calculate the position of the UE connected to non-3GPP access then the location server in the VPLMN may calculate the position of UE. But according to roaming agreement and operator policy, if the location server in the VPLMN cannot calculate the position of the UE connected to non-3GPP access, then VPLMN shall be possible to deliver assistance data to the location server in the HPLMN to calculate the position of the UE. The assistance data may consist of access specific information.
If the VPLMN does not have capabilities to calculate the position of UE connected to non-3GPP access then the location server in the VPLMN shall be possible to deliver the assistance data such as access specific parameters and so on to the location server in the HPLMN to calculate the position of UE. 
To achieve these cases, the interface between the location server in VPLMN and the location server in HPLMN shall support the deliver of these assistance data such as access specific parameters. Historically, this interface was specified in the OMA and the protocol has been specified in the Roaming Location Protocol (RLP). 
In turn, in SA1, we can specify this kind of requirement as proposed in the text proposal section, then OMA side can do a kind of gap analysis to meet this requirement as done that for LCS support for GSM / WCDMA such as MLP (Mobile Location Protocol) and RLP. MLP is stage 3 specification for the Le reference point [TS 23.271] and RLP is stage 3 specification for the Lr reference point [TS 23.271]. Additionally, RLP is an instantiation of a reference point between SUPL Providers with the purpose to transport information between SUPL Providers to enable positioning of roaming SUPL Enabled Terminals. Examples of such information are coarse position used when generating GPS assistance data or the actual GPS assistance data.
Based on these discussions, a requesting location server may include assistance data such as network specific parameters in the location request. RLP shall allow these network specific parameters to be conveyed between the location servers. If the location server in the visited network received some network specific parameters via RLP, it may utilize it for the purpose of calculating a location estimate. 
B. Control Plane solution
 Currently, in SA2, a new work item has been started to specify control plane solutions for LCS in EPC, however, it does not include non-3GPP accesses as far as author’s knowledge. Moreover, the initial architecture option just started from last SA2 meeting and several options were discussed. 

Maybe control plane solution would be considered also to support LCS for non-3GPP accesses in EPC, however, it seems to be very complicated to realize this since a lot of network interfaces should be involved including non-3GPP access networks and terminals. 

III. Text proposal
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3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

example: text used to clarify abstract rules by applying them literally.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format

SUPL
Secure User Plane Location
4
Considerations
Editor’s note:  The following sections describe the considerations to realize LCS for non-3GPP accesses.
4.1 User plane solution

User plane solution has been developed in OMA based on IP to accommodate different radio accesses. Consequently, regardless of current attached access networks, as long as IP connection is available, then OMA solution works through direct communication between the location server and the UE. This protocol is called ‘Secure User Plane Location: SUPL’ and this seems to be well-suited to support LCS for non-3GPP accesses since naturally EPC is for All-IP. And this solution is also working for non-3GPP terminal for 3GPP2 and WiMAX and even WiMAX side already decided that SUPL would be used for location service. It is believed that there is no problem for 3GPP2 terminal to support SUPL. 

If this solution is adopted, then, it seems obvious that there is no impact at all on EPC, however, it needs to consider other aspects such as the interaction between location servers in HPLMN and VPLMN to support the positioning of the UE in the VPLMN. 

If the location server in VPLMN has a capability to calculate the position of the UE connected to non-3GPP access then the location server in the VPLMN may calculate the position of UE. But according to roaming agreement and operator policy, if the location server in the VPLMN cannot calculate the position of the UE connected to non-3GPP access, then VPLMN shall be possible to deliver assistance data to the location server in the HPLMN to calculate the position of the UE. The assistance data may consist of access specific information.

If the VPLMN does not have capabilities to calculate the position of UE connected to non-3GPP access then the location server in the VPLMN shall be possible to deliver the assistance data such as access specific parameters and so on to the location server in the HPLMN to calculate the position of UE. 

To achieve these cases, the interface between the location server in VPLMN and the location server in HPLMN shall support the deliver of these assistance data such as access specific parameters. Historically, this interface was specified in the OMA and the protocol has been specified in the RLP [b]. 
In turn, in this TR, requirement discussed above can be specified, then OMA can discuss further gap analysis to meet this requirement as done that for LCS support for GSM / WCDMA such as MLP [a] and RLP. MLP is stage 3 specification for the Le reference point [g] and RLP is stage 3 specification for the Lr reference point [g]. Additionally, RLP is an instantiation of a reference point between SUPL Providers with the purpose to transport information between SUPL Providers to enable positioning of roaming SUPL Enabled Terminals. Examples of such information are coarse position used when generating GPS assistance data or the actual GPS assistance data.
4.2 Control plane solution

A new work item has been started to specify control plane solutions for LCS in EPC, however, it does not include non-3GPP accesses yet. Moreover, the initial architecture option just started from SA2#67 meeting and several options were discussed. 

Control plane solution would be considered also to support LCS for non-3GPP accesses in EPC, however, it seems to be very complicated to realize this since a lot of network interfaces should be involved including non-3GPP access networks and terminals. 

5
Requirements

Editor’s note:  The following listed clauses (non-exhaustive) are possible services. Considered requirements should be described.

To support non-3GPP UEs in EPC, following requirement shall be considered.

1. A requesting location server may include network specific parameters in the location request to position UEs in non-3GPP accesses through EPC. 3GPP2 and WiMAX shall be considered for non-3GPP accesses. 

2. It shall be possible to convey network specific parameters between the location servers to support UEs in non-3GPP accesses through EPC.

3. If the location server in VPLMN receives network specific parameters via an interface between the location servers, it may utilize those for the purpose of calculating a location estimate of UEs in non-3GPP accesses through EPC.
