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1. Introduction
At the SA2 meeting #64 in Jeju, CR 0253 (tdoc S2-083109) on "Multi-PDN connectivity to one APN" was approved.

See also S2-082657 for a background discussion on CR 0253.
2. Discussion

2.1 Analysis
In order to fully implement EPS support for multiple PDN connections irrespective of APNs (as endorsed through the approval of CR 0253), there is a problem to be solved for 3GPP access with PMIP-based S5/S8, and for non-3GPP access with S2a and S2b. S2c should not pose a problem as explained below.
With PMIP, a PDN connection is identified by the tuple { UE-Identity, APN } in Binding Updates to the PDN GW, so obviously the same APN string can only be used once per UE.
With DSMIPv6, each PDN connection is created with its own IKEv2 session, using an APN to identify the PDN to connect to. From this perspective there is no problem with DSMIPv6 itself, since multiple IKEv2 sessions can use the same APN. When handing over from/to an access serving as home link for DSMIPv6, the UE can correlate the bearers on the home link with the DSMIPv6 session instances and vice versa by comparing the IP address/prefix on each PDN connection instance respectively.
3. Proposal

The proposed solution for the PMIP problem, as hinted in S2-082657, is to decorate APN strings, in order to separate PDN connection instances. What remains is to iron out the details on how and where to do this. 
Where to decorate

Decoration could be done in the UE or in relevant network nodes (Serving GW, non-3GPP MAG, ePDG). However, since there is one case where the UE cannot perform any decoration (legacy pre-Rel-8 UE), it is proposed to always handle this in the network.
These are the considerations in the different cases:

PMIP-based S5/S8: It is not possible to mandate decoration in legacy 2G/3G UEs attaching to an EPS-based 3GPP network, so in this case the Serving GW needs to perform decoration.
S2a: Assuming that multiple PDN connections is supported on a particular non-3GPP access technology, it is reasonable to expect the non-3GPP MAG (which sends PMIP BUs to 3GPP PDN GWs) to handle APN decoration as well.
S2b: In this case, each UE PDN connection is represented by one independent IKEv2 session, where the APN can be sent undecorated by the UE, to be decorated by the ePDG when used in PMIP.
How to decorate

Since the proper APN is an FQDN, adding a character that cannot be part of an FQDN is a natural way to indicate the start of a decoration.

Therefore, decoration is proposed to be done by appending a semicolon and a sequence number to the original APN string. E.g. "internet.operator.com;1", "internet.operator.com;2" etc... 
To avoid decoration in the normal case when only one PDN connection is established, the definition is proposed to include that "APN" is equivalent to "APN;1".
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