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Abstract of the contribution: In this contribution, we propose that APN used to establish PDN connection to HPLMN ProSe Function shall be configured to UE by network.
Introduction
In current SA2 specs [1], it remains the following statements:

The ProSe Function in HPLMN can be always reached if Home Routed configuration is applied for PDN connection (e.g. PDN GW is located in the HPLMN), when such function is supported by the HPLMN. In case of Local Breakout (e.g. PDN GW is located in the VPLMN), a ProSe Proxy Function can be deployed by the VPLMN to support UE to Home ProSe Function communication, if inter-PLMN signalling is required. Whether a PDN connection is provided by Local Breakout or Home Routed is determined by the HSS configuration described in 3GPP TS 23.401 [5]. UE is not aware of this and as such will not know which APN can be used for communication with ProSe Function unless a specific APN for ProSe is configured.
This clause implies that ProSe UE can use any PDN connection of the UE to reach HPLMN ProSe function, which requires packet data network accessible via each PDN connection of the UE must be configured to enable routing to HPLMN ProSe Function (when P-GW is in HPLMN) or to ProSe Proxy Function (when P-GW is in VPLMN).
It is obvious a big impact especially in roaming case with LBO configuration, which requires the HPLMN to have agreements with all the VPLMN to deploy a ProSe Proxy Function and make the routing information correct.
In last CT1 meeting, this concern has been addressed partly by means that PDN connection parameters related to ProSe, e.g., a ProSe specific APN shall be pre-configured to ProSe enabled UE via ProSe MOes (see TS 24.333 ), to ensure UE can be accessible to its HPLMN ProSe Function.

However, the pre-configuration mechanism proposed in C1-150487 [2] has some drawbacks:

1) The ProSe specific APN pre-configured in HPLMN can work well in the HPLMN or the Home Routed configuration in the VPLMN. However, it cannot guarantee the pre-configured APN in HPLMN can always work well in the Local Breakout configuration in the VPLMN. Other ProSe specific APN rather than the pre-configured APN in the HPLMN may be coordinated within the HPLMN and VPLMN for ProSe signalling routing in the VPLMN. In order to cover all the roaming cases, multiple APNs need to be pre-configured per VPLMN in the HPLMN, which will lead to heavy pre-configuration workload;

2) When ProSe specific APN information need to be updated based on operator’s policy, it is difficult to inform all the ProSe enabled UEs for the update once the UE has pre-configured the APN in its HPLMN.
Based on the analysis above, it is required to configure a ProSe APN for the UE at the network, e.g. as a ProSe parameter of ProSe subscription data in the user's profile and then to provide such ProSe APN to the UE using existing signalling flows. The UE will use this ProSe APN received from the network to establish a PDN connection to access its HPLMN ProSe Function.
Discussion
To configure UE with the specific APN for establishing PDN connection to its HPLMN ProSe Function, a new parameter---ProSe APN, should be defined and stored in UE’s ProSe subscription data.

Proposal 1: to define a new parameter, ProSe APN, and store in UE’s ProSe subscription data in the HSS.

It has been specified ProSe-enabled UE can indicate its ProSe capability in MM procedures. Take “attach procedure” as an example, when MME receives this capability indication, it checks UE’s subscription for authorization. If authorized, MME shall include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request to eNodeB. Herein, to configure UE with ProSe APN, MME shall contain this parameter in Attach Accept message.
Proposal 2: MME shall provide the configured ProSe APN parameter to UE via e.g. MM procedures.
In roaming case and LBO configuration is applied, if UE provides ProSe APN configured in its HPLMN to establish PDN connection, this APN may not be recognized or used by VPLMN MME, thus the routing to ProSe Proxy/HPLMN ProSe Function cannot be reached. To address this concern, the ProSe APN may need to be PLMN specific based on inter-operator’s policy. Therefore, V-MME may configure UE with a specific ProSe APN used in VPLMN to reach its HPLMN ProSe Function.
Proposal 3: in roaming case and LBO configuration applied, V-MME may provide the configured UE with a specific ProSe APN used in VPLMN to reach its HPLMN ProSe Function.
Per the above analysis, we proposed corresponding changes and impacted signalling flows in S2-150919 (CR 0159).

Proposals
Discuss the above proposals and accept the text proposed in CR 0159 into TS 23.303.
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