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1. Introduction
The 3GPP Specification TS 29.275v0.2.0 discusses support for multiple PDN connections in Section 4.X. It is intended to provide extensions to the PMIPv6 BCE and BUL data structures, as well as specify the BCE and BUL lookups. 
2. Reason for Change
Section 4.X in TS 29.275v0.2.0 does not capture the case when multiple PDN connections use the same APN. In such a case, APN cannot uniquely identify a PDN connection.  
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree on the following changes to 3GPP TS 29.275v0.2.0.
* * * First Change * * * *
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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, Local Mobility Anchor 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, IPv4 Local Mobility Anchor 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. The following terms used in this specification are defined in the Binding Revocation for MIPv6 Mobility [6]: Binding Revocation Indication and Binding Revocation Acknowledgement.
Local Mobility Anchor: Within EPS the Local Mobility Anchor functionality consists of a PMIPv6 Local 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].
MN-Id: the identifier of the UE embedded in PMIPv6 signaling, set to the NAI.
* * * Next Change * * * *

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

LMAA
LMA Address

IPv4-LMAA
IPv4 LMAA

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

BRI
Binding Revocation Indication

BRA
Binding Revocation Acknowledgement
HNP
IPv6 Home Network Prefix

IPv4-HoA
IPv4 Home Address
* * * Next Change * * * *

4.6.1 
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.
A UE, identified by the MN-Id, can connect to multiple PDNs (identified by their respective APNs). A UE can have multiple PDN connections to the same PDN, identified by a single APN. Each PDN connection constitutes a different IP link between the UE and the PDN, and thus shall have a unique Home Network Prefix (in IPv6) and/or an IPv4 address. It is assumed that a given PDN does not contain overlapping IPv4 address spaces or overlapping Unique Local IPv6 Unicast Address [x2] spaces. However, different PDNs can have such overlapping address spaces. 
* * * Next Change * * * *
4.6.2 
Extensions to PMIPv6 Data Structure

There shall be a unique BCE and BUL for each PDN connection. Since there is the possibility that different PDNs may use overlapping address space with Private IPv4 Addresses [x1] or with Unique Local IPv6 Unicast Addresses [x2], the APN is necessary to disambiguate between different PDN connections using such overlapping IPv4 or Unique Local IPv6 Unicast address space. To support multiple PDN connections, the MAG and LMA need to maintain extended data structures compared to the standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4] and IPv4 support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5]. Since different PDN connections of a UE can be distinguished using the APN of a the PDN connection in addition to the IPv6 HNP and/or the IPv4-HoA of the PDN connection, 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.
* * * Next Change * * * *

4.6.3 
Extensions to PMIPv6 BUL and BCE Lookups

To support multiple PDN connections, the MAG and LMA perform lookups on the extended data structure compared to the standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4] and IPv4 support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5]. 

In standard PMIPv6 as defined in IETF Draft draft-ietf-netlmm-proxymip6 [4] and IPv4 support for PMIPv6 as defined in IETF Draft draft-ietf-netlmm-pmip6-ipv4-support [5], a PMIPv6 BCE is looked up based on the Mobile Node Identifier (MN-Id), the access technonolgy type (ATT), IPv6 Home Network Prefix (HNP), IPv4 Home Address (IPv4-HoA), and the UE’s link-layer identifier (MN-LL-Id) when available.
In EPC, the MN-LL-Id is not used, and the EPC supports handover between different interfaces corresponding to non-3GPP and 3GPP accesses. The following hierarchy shall be used for BCE and BUL lookups. 

Whenever present, the HNP shall be used to uniquely identify a corresponding IPv6 PDN connection. For a Unique Local IPv6 Unicast Address PDN connection, the associated APN is used in addition to the HNP. Similarly, an IPv4 address with the associated APN shall be used to uniquely identify a corresponding IPv4 PDN connection. At the top-level, lookup based on MN-Id will produce all the existing PDN connections for a UE. Hence, one or more keys from the  3-tuple (HNP/IPv4-HoA, APN, MN-Id) can be used to lookup the BCE and BUL for any UE PDN connection. 
