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Abstract of the contribution: This document provides some architecture options for support of Multiple PDNs. Also interactions with GTP based S5/S8 are also discussed.
Introduction
The support for multiple PDN has been discussed in SA2. In this document we look at the architectural options of supporting access to multiple PDNs for PMIP IETF interfaces. We look at the pros and cons of the two architecture options identified. The issue of overlapping IP address spaces is also discussed.
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Figure 1: Example for support of multiple PDNs

The above figure is used to illustrate a generic condition where access to four different PDNs are supported on a PDN-GW1 and one PDN is supported on PDN-GW2. Each PDNs is referred by its own unique APN. PDN#a and PDN#b share the overlapping ip address space.
Architecture Option-1: One LMA/HA for each PDN.
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Figure 2: One LMA/HA support one PDN.
· In this architecture each LMA supports a unique address space.

· If two PDNs share the same address space, then the LMA supports multiple PDNs with same address space.

· PDN-GW address resolution is actually “LMA Address resolution”, i.e resolves address to the LMA address and not to the PDN-GW IP address.

· In the trivial case where one PDN-GW supports only one IP address space, PDN-GW IP address and LMA IP address are the same.

Pros

· No extensions required to PMIPv6 BU messages to inform the LMA to provide addresses from a particular PDN address space. Hence APN information is not needed to be provided as part of BU.

· Also does not require any additional keys in tunnelling (eg. GRE tunnelling) to support over-lapping IP address-space for PDNs.
Cons

· Multiple IP addresses per PDN-GW will need to be supported if a PDN-GW supports multiple PDNs.
· In the trivial case where one PDN-GW supports only one PDN or IP address space, only one IP address per PDN-GW is required.

· Interaction with PDN-GW discovery for GTP based S5/S8: The implementation of GTP based S5/S8 will also be done in such a way that PDN-GW discovery is actually resolving “inner-address” of PDN-GW that supports that APN.
Architecture Option-2: Each LMA/HA supports multiple PDNs
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Figure 3: Each LMA/HA multiple PDNs.
· There is only one LMA per PDN-GW.

· In this architecture each LMA supports a multiple IP address spaces (multiple PDNs).

· If two PDNs share the same address space, then the LMA supports multiple PDNs with same address space.

· For each APN with unique address space for UE, the LMA will need to have a separate MN-Identifier for the UE.

For example if the UE-1 is connected to PND#a and PDN#d, the LMA will need two separate MN-Identifiers, MN-1a and MN-1d for UE-1. 

Pros

· Only one IP address per PDN-GW.
· Similar in concept to GTP based S5/S8

Cons

· For PMIPv6 APN information will need to be provided during BU. This may require extensions to PMIP.
· One way of providing this without extensions to PMIPv6 would be to include the APN as part of the MN-Identifier in BU, MN-Identifier = username@apn (eg 1230000000@ibm.com.mnc789.mcc123.gprs). However this overload MN-Identifier. 
· Another option is sending APN information with PBU as proposed by draft-korhonen-mip6-service-02.txt..

· For support of overlapping IP address-space for PDN, additional keys to identify PDN need to sent in the tunnel, eg GRE tunnelling is required.
· GRE encapsulation is not a requirement if PDNs have non-overlapping IP address space.
Conclusions
In this contribution, we provide an overview of two architecture options for supporting multiple PDN in EPC for PMIP. We identify pros and cons for each of the options.

We request SA2 to discuss this and see if there is preference for specifying which one of these options in the standards.
From a specification purpose, the question is:
1. Should APN information be required to be sent in PBU?
· Option-2 solution requires this, whereas Option-1 solution does not.
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