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Abstract of the contribution: It is proposed to agree that in Rel-13 the use of Mobile IP is the solution if an application requires service continuity with IP address preservation when there is switch from EPC path to a path via a Relay UE.
Introduction

There is a requirement in TS 23.278 clause to support service continuity when a Public Safety ProSe-enabled UE moves out-of coverage and starts using UE-NW Relay: 
Based on operator policy and user choice, the system shall be able to move a user traffic session of a Public Safety ProSe-enabled UE that is losing connection to the network to a direct ProSe Communication path via a Public Safety ProSe-enabled UE acting as a ProSe UE-to-network relay, which is in direct Communication Range and has connectivity to the network. A mechanism to support service continuity shall be provided and may apply when the traffic is moved. This requirement is not applicable to ProSe Group Communication and ProSe Broadcast Communication.

This paper discusses how this requirement can be satisfied and proposes a way forward.

Discussion
There has been discussion in SA2 how the service continuity requirement can be addressed in Rel-13. The following high level approaches have been identified:
1) Using Application level solution (without IP address preservation)
2) Providing IP address preservation within the EPC 

3) Providing IP address preservation with Mobile IP

If there is application level solution for service continuity (Approach 1)) then no additional work is needed within ProSe feature. The most important application in Rel-13 is MCPTT application. Until now there has not been a decision in SA6 how service continuity will be addressed in Rel-13.
Providing IP address preservation within EPC is attractive as it would solve the problem for all applications including MCPTT application. Supporting service continuity within EPC is not a simple feature. A fundamental issue is that it cannot be guaranteed the UE may use the same PGW instance when it is directly connected to EPC as the PGW instance used by the Relay PDN connection (see Figure 1). Therefore preserving IP address is not straight-forward as e.g. downlink IP packets are routed to the original PGW (PGW1 in Figure 1) even if the UE has moved to the Relay connection. A number of solutions of the problem can be found (e.g. tunnelling the packets between the PGWs, or use a layer 2 relaying), but finding the appropriate solution may require a significant amount of time.
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Figure 1
Mobile IP is a standardized method to provide IP address preservation when an IP host changes its IP point of attachment. The use of Mobile IP is not new in 3GPP architecture. A simple way to deploy Mobile IP is when the Home Agent is beyond the PGW as it is depicted in Figure 2. In this case when the UE moves from direct EPC connection to Relay connection means a change of the care-of address of the UE, which is not visible to the Application Server. This type of deployment has impact neither to the EPC nor to the Application Server. This solution can also be optimal in the sense the Mobile IP should only be used when the application requires IP address preservation. This type deployment of Mobile IP is not new in 3GPP environment as TS 23.327 standardized this type of solution to provide mobility between 3GPP access network and WLANs.
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Figure 2

In order to avoid unnecessary Mobile IP overhead for UEs that are in direct EPC connected mode the solution is that the UEs are on their home link when no Relay is used as it is specified in TS 23.327. This case the PGW that is used for direct EPC connection (PGW1 in Figure2) allocates the home network prefix or address to the UE. The PGW can get the home network prefix or address of the UE by means such as DHCP or external AAA interaction. The address received when the UE uses the relay connection is used as a care-of address.
Proposal
It is proposed to agree that in Rel-13 the use of Mobile IP is the solution if an application requires service continuity with IP address preservation when there is switch from EPC path to a path via a Relay UE. It is proposed to select DSMIPv6 (IETF RFC 5555) as it is the most flexible Mobile IP version that supports both IPv4 and IPv6.
Based on the above proposals the following changes are proposed in TR 23.713. 
If this concept is agreed Nokia is ready to bring papers to the next SA2 meeting to clarify the details of the procedures of the Editor's Note. Generally the procedures to solve these open issues can be based on the solution specified in TS 23.327.
********* Start of Changes ********
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********* Next Changes ********

7.5.3
Solution for service continuity

7.5.3.1
Functional Description
Editor’s note:
General description, assumptions, and principles of the solution. 

Service continuity is supported in the case when a UE moves between direct network connection and a connection via a ProSe UE-to-Network Relay. 

7.5.3.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.5.3.2.1
General

If service continuity can be supported by application level mechanism, no IP address preservation is needed when a UE moves between direct network connection and a connection via a ProSe UE-to-Network Relay. In that case, no additional functions are needed in the network.
When the service continuity requires IP address preservation then DSMIPv6 (IETF RFC  5555 [X]) is used. The Home Agent is deployed on the Gi interface (beyond the PGW) as it is presented in Figure 7.5.3.2.1.1.
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Figure 7.5.3.2.1.1: Architecture with MIP deployment
Editor's note: The details of the procedures such as HA discovery, Home link detection, Connection to the HA (Binding Update) are FFS. It is expected these procedures will be based on the procedures specified in TS 23.327. 
********* End of Changes ********
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