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1. Introduction
2. Reason for Change
TS 23.401 and TS 23.402 specifies that it should be possible "It shall be possible to support in the EPS simultaneous exchange of IP traffic to multiple PDNs through the use of separate PDN GWs or single PDN GW." Thus, TS 23.402 introduces an information element containing the APN in PMIPv6 messages exchanged over S2a, S2b and PMIP based S5 and S8 interfaces. CT4 has agreed that this APN information element is to be carried in a Service Selection Mobility Option
 defined per RFC 5149 [11], set to the EPS Access Point Name to which the UE is attaches, formatted as defined in 3GPP TS 23.003 [12]. 
However RFC 5149 does not specify the behavior of PMIPv6 when multiple services are accessed simulatneously, which is the case when an UE is attached to multiple PDNs through a single PDN GW.

Thus there is a need to specify in TS 29.275 how does the PMIPv6 protocol operates when the UE attached to multiple PDNs. 

In PMIPv6, a Binding Cache Entry (BCE) is looked up based on the Mobile Node Identifier (MN-Id), the access technonolgy types (ATT) and if it exist the MN's link-layer identifier (MN-LL-Id). In EPC the MN-LL-Id is not used and the EPC support handover between different interfaces for handover between non-3GPP and 3GPP accesses. In EPC there is thus a one-to-one mapping between a BCE and the MN-Id. 

However when UE is attached to multiple PDNs, TS 23.401 and TS 23.402 makes it possible for an UE to detach from a given PDN while staying attached to others. In PMIPv6 detaching is realized by sending a PBU with Lifetime set to zero. According to PMIPv6 spec that would delete the BCE for the MN-Id,  thus possibly tearing down all PDN connections, whereas what should happen as per TS 23.401 and 402 is that the UE remains connected to other PDNs. 
3. Conclusions

It is thus proposed to specify in TS 29.275 that in EPC a separate PMIPv6 BCE exists for each PDN connection of a UE. Since multiple PDN connection of a UE can be distinguised based on an APN, it is proposed to extend PMIPv6 data structures (BCE on LMA and Binding Update List on MAG) with an additional field containing the APN of an UE PDN connection.

Thus, an UE PDN connection can be uniquely indentified by a (MN-Id, APN) tuple, the BCE and BUL are accordingly looked up on a per (MN-Id, APN) tuple basis, i.e. there is a one-to-one mapping between a PMIPv6 BCE, a PDN connection, and the (MN-Id, APN) tuple. 

That makes it possible to tear down a given PDN connection while keeping the other PDN connection untouched by sending a PBU with Lifetime set to zero and the APN of the PDN connection to be torn down.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.275.
* * * First Change * * * *

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

The following terms used in this Technical Specification are defined in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4]: IPv6 Home Network Prefix, Proxy Care-of Address. The following terms used in this Technical Specification are defined in the IPv4 Support for PMIPv6 specification IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5]: IPv4 Home Address. The following terms used in this Technical Specification are defined in the MIPv6 specification [8] and extended by the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4]: Binding Cache Entry, Binding Update List.

Local Mobility Anchor: Within EPS the Local Mobility Anchor functionality consists of a PMIPv6 Localized Mobility Anchor as described in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4] with support of IPv4 Support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5], Binding Revocation for IPv6 Mobility as defined in IETF Draft draft-muhanna-mip6-binding-revocation [6] and GRE Key Option for PMIPv6 as defined in IETF Draft draft-muhanna-netlmm-grekey-option [7].

Mobile Access Gateway: Within EPS the Mobility Access Gateway functionality consists of a PMIPv6 Mobility Access Gateway as described in the PMIPv6 specification IETF Draft draft-ietf-netlmm-proxymip6 [4] with support of IPv4 Support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5], Binding Revocation for IPv6 Mobility as defined in IETF Darft draft-muhanna-mip6-binding-revocation [6] and GRE Key Option for PMIPv6 as defined in IETF Draft draft-muhanna-netlmm-grekey-option [7].
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

Editor’s note: To be completed or section removed.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

EPC
Evolved Packet Core

LMA

Local Mobility Anchor

MAG

Mobility Access Gateway

GW
Gateway

MIPv6
Mobile IPv6

PMIPv6
Proxy MIPv6

BCE
Binding Cache Entry
BUL
Binding Update List
Proxy-CoA
Proxy Care-of Address
PBU
Proxy Binding Update

PBA
Proxy Binding Acknowledgment

* * * Second Change * * * *

4
Mobility Management procedures

4.x
Proxy Mobile IPv6 Multiple PDN Extensions 
Editor’s note: This subclause describes the extensions to the PMIPv6 BCE when PMIPv6 is used in EPC.
4.x.1 
General
In EPC a UE can connect or disconnect to multiple distinct PDNs in an independent manner. Thus a distinct PMIPv6 BCE exists for each of the PDN connections of an UE.
4.x.2 
Extensions to PMIPv6 Data Structure

There shall be a unique BCE and BUL for each PDN connection. Each PDN connection can be uniquely identified by the APN in the BCE and BUL. To support Multiple PDN the MAG and LMA maintains extended data structure compared to the standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4]. Since multiple PDN connections of a UE can be distinguised based on an APN, both the BCE on the LMA and the BUL on the MAG need to be extended with the following additional field:

· APN of an UE PDN connection.
4.x.3 
Extensions to PMIPv6 BUL and BCE Lookups
To support Multiple PDN the MAG and LMA perform extended extended lookups on the extended data structure compared to the standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4]. 
In standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4], a PMIPv6 BCE is looked up based on the Mobile Node Identifier (MN-Id), the access technonolgy types (ATT) and if it exist the MN's link-layer identifier (MN-LL-Id).

In EPC the MN-LL-Id is not used and the EPC support handover between different interfaces for handover between non-3GPP and 3GPP accesses. Since a distinct PMIPv6 BCE exists for each of the PDN connections of an UE, and since multiple PDN connections of a UE can be distinguised based on an APN, there is a one-to-one mapping between a PMIPv6 BCE, a PDN connection, and the (MN-Id, APN) tuple.

Thus, an UE PDN connection can be uniquely indentified by a (MN-Id, APN) tuple, the BCE and BUL are accordingly looked up on a per (MN-Id, APN) tuple basis.
