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Abstract of the contribution: A Multiple PDN solution is presented, with the aim to provide a solution that also can be used for Local breakout for IMS.
1 Introduction

Local breakout for IMS traffic is currently being discussed, and this also has a relation to Multiple PDN. Different technical solutions on how to support Multiple PDN have been presented over time, as well as solutions for Local breakout, and it is not obvious that all solutions for Local breakout also will support Multiple PDN, at least not for all use cases. It therefore seems more efficient to discuss both Local breakout and Multiple PDN functionality to get a more optimal solution.
This contribution discusses a solution for how to provide Multiple PDN support for non-3GPP access in a manner that is compliant to a Local breakout solution that may be used for IMS, see S2-071753. TR 23.882 also contains technical discussion of the local breakout issue and come to the conclusion of using multiple IP addresses for the purpose, but does not define, how such multiple IP addresses are to be configured in the terminal. Another contribution S2-071752 discusses Multiple PDN for LTE.
A description on how PDN GW selection can be performed to align with the proposal in this contribution is found in S2-071738. The DNS based lookup described will provide a flexible and efficient GW selection that works both in roaming and non-roaming cases.
2 Discussion
A number of solutions for providing Multiple PDN support have been presented over time, all with their pros and cons. The most important aspects being considered for the solution presented here have been:
· Support for both IPv4 and IPv6 with the same solution

· Possible to co-exist and interoperate with 2G/3G, since Multiple PDN solutions are present in a large number of 2G/3G networks today by usage of Multiple PDN
Use case assumptions:

· Multiple simultaneous PDNs will not be the common case for most operators

· Corporate access is assumed to migrate towards VPN concepts over time, but since a number of operators are using Multiple PDNs for corporate access in 2G/3G today and such support may be included for LTE, it is assumed that it will need to be supported in a similar way also for non-3GPP accesses.
· Simultaneous IPv4 and IPv6 access to the same PDN shall be supported
Solution proposal for network:

· Support simultaneous use of multiple PDNs, as well as selection of a specific PDN

· Provide the UE with one IP address per PDN. The drawback is that this requires UE support and is not transparent to the UE. On the other hand it avoids network address translation.

A companion document S2-071752 describing multiple PDN support for LTE contains detailed scenarios, which are also applicable to this contribution.

2.1 Solution proposal for host based mobility

In this section we assume that the UE uses a host based mobility protocol to manage mobility between LTE and non-3GPP accesses, such as DS-MIPv6 or MIPv4 over the S2c and S2a/b interfaces.

In case the UE is allowed to attach to various external PDNs, selection of the PDN is needed during the PDN SAE GW selection process. For example, if the PDN SAE GW is identified using an UE-initiated DNS lookup (similar to how the PDG is resolved in I-WLAN), the FQDN used in the resolution might correspond to the external PDN, similar to I-WLAN’s W-APN. Then the selected PDN SAE GW must also learn the identity of the desired external PDN and connect the terminal there. The latter step can be achieved by suitably defining the bootstrapping procedure of the host based mobility protocol.
Supporting simultaneous connection to multiple PDNs can be achieved by running multiple instances of the host based mobility protocol, one per connected PDN. It is possible to connect each of the mobility sessions (and its corresponding home IP address) to a particular external PDN (or its APN) in the terminal.
2.2 Solution proposal for network based mobility

In this section we assume that the UE does not have a mobility client, but the network provides mobility support over the S2a/b interfaces using e.g., PMIP.
Since terminals are unaware of mobility, it is also unlikely that UEs would contain explicit support for selecting the PDN at attachment time. It is possible, however, that the network assigns an PDN each time the UE connects to the network, effectively enabling network based PDN selection. Such selection can be based on subscription data, UE location, terminal ID, access technology, etc. This enables e.g., to connect a laptop data card of a specific subscriber to the corporate VPN, while its mobile phone could connect to the operator’s IMS service network, for example. Alternatively, user preferences can also be taken into account using different credentials for the same subscription, e.g., by specifying a user identity extended with PDN related data. This is FFS.

Supporting connectivity to multiple PDNs simultaneously, on the other hand is not possible without some form of support in the terminal using the assumptions above. One way to establish multiple connectivity would be to piggyback PDN related information over DHCP offers (e.g., one offer for each subscribed PDN) and extend the DHCP client in the terminal with PDN awareness and selection logic. Similar, for stateless autoconfiguration PDN information could also be added to Router Advertisement messages, effectively advertising multiple prefixes, one per each subscribed PDN. Then the stateless address autoconfiguration mechanism in the terminal needs to be extended with PDN awareness. However, the complexity of these extensions has to be balanced with the gain of the service provided. That is, using client-based mobility may be a better option.

4 Conclusion

Opinions are solicited and further discussion is proposed to clarify the need for multiple PDN support. If certain level of support is desired the above argumentation may serve as a basis for discussion on the host and network-based mobility cases.
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