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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document specifies the stage 3 of the PMIPv6 Based Mobility and Tunnelling Protocols used over the S2a, S2b, PMIP-based S5 and PMIP-based S8 reference points defined in 3GPP TS 23.402 [3], and are thus applicable to the Serving GW, PDN Gateway, ePDG, and Trusted Non-3GPP Access. Protocols specifications are compliant with relevant IETF RFCs. 

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access ".
[3]
3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".
[4]
IETF Draft, "Proxy Mobile IPv6", draft-ietf-netlmm-proxymip6-11, work in progress.

[5]
IETF Draft, "IPv4 Support for Proxy Mobile IPv6", draft-ietf-netlmm-pmip6-ipv4-support-02, work in progress.

[6]
IETF Draft, "Binding Revocation for IPv6 Mobility", draft-muhanna-mip6-binding-revocation-02, work in progress.

[7]
IETF Draft, "GRE Key Option for Proxy Mobile IPv6", draft-muhanna-netlmm-grekey-option-01, work in progress.

[8]
IETF RFC 3775, "Mobility Support in IPv6".
[9]
IETF RFC 4282: "The Network Access Identifier".

[10]
IETF RFC 4283: "Mobile Node Identifier Option for Mobile IPv6 (MIPv6)".

[11]

IETF RFC 5149:  "Service Selection for Mobile IPv6".

[12]

3GPP TS 23.003: “Numbering, addressing and identification”.
[13]
IETF Internet-Draft, draft-ietf-mext-nemo-v4traversal-01.txt, "Mobile IPv6 support for dual stack Hosts and Routers (DSMIPv6)", work in progress.
[14]
IETF RFC 5094: "Mobile IPv6 Vendor Specific Option"
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 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 TR 21.905 [1].

The following terms used in this Technical Specification are defined in the PMIPv6 specification [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 [5]: IPv4 Home Address. The following terms used in this Technical Specification are defined in the MIPv6 specification [8]: Binding Cache Entry.
Local Mobility Anchor: Within EPS the Local Mobility Anchor functionality consists of a PMIPv6 Localized Mobility Anchor as described in the PMIPv6 specification [4] with support of IPv4 Support for PMIPv6 [5], Binding Revocation for IPv6 Mobility [6] and GRE Key Option for PMIPv6 [7].

Mobile Access Gateway: Within EPS the Mobility Access Gateway functionality consists of a PMIPv6 Mobility Access Gateway as described in the PMIPv6 specification [4] with support of IPv4 Support for PMIPv6 [5], Binding Revocation for IPv6 Mobility [6] and GRE Key Option for PMIPv6 [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 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 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

Proxy-CoA
Proxy Care-of Address
PBU
Proxy Binding Update

PBA
Proxy Binding Acknowledgment
4
Mobility Management procedures

Editor’s note: This clause will contain the description of the PMIPv6 procedures used over interfaces S2a, S2b, PMIP-based S5 and PMIP-based S8.
4.1
Proxy Mobile IPv6 Initial Binding Registration procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for PMIPv6 initial binding registration.
4.1.1 
General
The PMIPv6 initial binding registration procedure is initiated by the node acting as a MAG to create a new PMIPv6 session with the node acting as an LMA for an UE that attaches for the first time to the EPC. The procedure starts with the MAG sending a PBU including the APN to the LMA to register with the LMA a binding for the UE. The LMAconfirms establishment of the binding by sending a PBA to the MAG. Establishement of the binding achieves the following:

· PDN selection: The LMA select the PDN based on the APN contained in the PBU.

· IPv6 Home Network Prefix assignment: The LMA assigns to the UE an IPv6 Home Network Prefix valid in the selected PDN.

· IPv4 Home Address assignment: The LMA assigns to the UE an IPv4 Home Address valid in the selected PDN.

· Forward and Reverse GRE Key Assignment: The MAG and LMA will establish forward and reverse GRE keys to be used for GRE encapsulation of downlink and uplink traffic, respectively.
· Tunnel Establishment: A GRE tunnel is established between the MAG and LMA with the established GRE keys to carry uplink and downlink traffic that UE respectively sends and receives. 
· BCE Creation: The LMA creates a BCE for the UE.
4.1.1.1
Proxy Binding Update

The fields of a PBU message for the PMIPv6 Initial Binding Registration procedure are depicted in Table 4.1.1.1-1. 

The Mobility Options in a PBA message for the PMIPv6 Initial Binding Registration procedure are depicted in Table 4.1.1.1-2. 
Table 4.1.1.1-1: Fields of a PBU message for the PMIPv6 Initial Binding Registration procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the requested number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.1.1.1-2: Mobility Options in a PBU message for the PMIPv6 Initial Binding Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the value "0::/0" to request allocation for the UE of an IPv6 Home Network Prefix for the UE in the PDN corresponding the EPS Access Point Name.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "1" to indicate attachment over a new interface.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the forward GRE key to be used for downlink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the value "0.0.0.0" to request allocation for the UE of an IPv4 Home Address in the PDN corresponding to the EPS Access Point Name.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE attaches, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS how static allocation of IPv6 Home Network Prefix and/or IPv4 Home Address are handled.

Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
4.1.1.2
Proxy Binding Acknowledgement
The fields of a PBA message for the PMIPv6 Initial Binding Registration procedure are depicted in Table 4.1.1.2-1. 

The Mobility Options in a PBA message for the PMIPv6 Initial Binding Registration procedure are depicted in Table 4.1.1.2-2. 
Table 4.1.1.2-1: Fields of a PBA message for the PMIPv6 Initial Binding Registration procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.1.1-2: Mobility Options in a PBA message for the PMIPv6 Initial Binding Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "1" to indicate attachment over a new interface.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the reverse GRE key to be used for uplink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE attaches, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
4.1.2 
MAG procedures
A MAG initiating the PMIPv6 Initial Binding Registration procedure shall follow the "Mobile Node Attachment and Initial Binding Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Generate a forward GRE key that is not already in use locally for downlink traffic to that UE, as specified in the GRE Key Option for PMIPv6 specification [7]. 

Set other parameters in the PBU as specified by the PBU parameters section for this procedure.
4.1.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Initial Binding Registration (New Mobility session)" and "Processing Binding Registrations" procedures described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Select the PDN for the UE based on the APN present in the PBU.

2. Allocate an IPv6 Home Network Prefix and/or an IPv4 Home Address for the selected PDN.

3. Generate a reverse GRE key that is not already in use locally for uplink traffic from that UE, as specified in the GRE Key Option for PMIPv6 specification [7].
4. Set parameters in the PBA as specified by the PBA parameters section for this procedure.
Editor’s note: It is FFS how static allocation of IPv6 Home Network Prefix and/or IPv4 Home Address are handled.
4.2
Proxy Mobile IPv6 Binding Lifetime Extension without Handover procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for extending a PMIPv6 binding lifetime when no handover occurred, i.e. the MAG remains the same. 
The PMIPv6 Binding Lifetime Extension without Handover procedure procedure is initiated by the node acting as a MAG to prolong the lifetime of an existing PMIPv6 session with the node acting as an LMA for an UE that is already attached. The procedure starts with the MAG sending a PBU to the LMA to extend the binding lifetime for the UE. The LMA confirms that the binding lifetime is extended by sending a PBA to the MAG.
4.2.1 
General
4.2.1.1
Proxy Binding Update 

The fields of a PBU message for the PMIPv6 Binding Lifetime Extension without Handover procedure are depicted in Table 4.2.1.1-1. 

The Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension without Handover procedure are depicted in Table 4.2.1.1-2. 
Table 4.2.1.1-1: Fields of a PBU message for the PMIPv6 Binding Lifetime Extension without Handover procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the requested number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.2.1.1-2: Mobility Options in a PBU message for the PMIPv6 Binding Lifetime Extension without Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "5" to indicate indicate handoff state not changed (Re-registration).
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
Editor’s note: it is FFS whether the APN shall be included for lifetime extension.
4.2.1.2
Proxy Binding Acknowledgement
The fields of a PBA message for the PMIPv6 Binding Lifetime Extension without Handover procedure are depicted in Table 4.2.1.2-1. 

The Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension without Handover procedure are depicted in Table 4.2.1.2-2. 
Table 4.2.1.2-1: Fields of a PBA message for the PMIPv6 Initial Binding Registration procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.2.1-2: Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension without Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "5" to indicate indicate handoff state not changed (Re-registration).
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
Editor’s note: it is FFS whether the APN shall be included for lifetime extension.
4.2.2 
MAG procedures

A MAG initiating the PMIPv6 Binding Lifetime Extension without Handover procedure shall follow the "Extending Binding Lifetime" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBU are set as specified by the PBU parameters section for this procedure.
4.2.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding Lifetime Extension without Handover" procedure as described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBA are set as specified by the PBA parameters section for this procedure. 
4.3
Proxy Mobile IPv6 Binding Lifetime Extension after Handover procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for extending a PMIPv6 binding lifetime after a handover occurred, i.e. the MAG changed. 

4.3.1 
General
The PMIPv6 Binding Lifetime Extension after Handover procedure is initiated by the node acting as a new MAG for the UE to update an existing PMIPv6 session for an UE that is already attached to the EPC. The procedure starts with the MAG sending a PBU including the APN to the LMA to update the binding for the UE. The LMA confirms update of the binding by sending a PBA to the MAG. Establishement of the binding achieves the following:

· Forward and Reverse GRE Key Assignment: The MAG and LMA will establish forward and reverse GRE keys to be used for GRE encapsulation of downlink and uplink traffic, respectively.

· Tunnel Establishment: A GRE tunnel is established between the MAG and LMA with the established GRE keys to carry uplink and downlink traffic that UE respectively sends and receives. 
· BCE Update: The LMA updates the BCE for the UE.
4.3.1.1
Proxy Binding Update 

The fields of a PBU message for the PMIPv6 Binding Lifetime Extension after Handover procedure are depicted in Table 4.3.1.1-1. 

The Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure are depicted in Table 4.3.1.1-2. 
Table 4.3.1.1-1: Fields of a PBU message for the Binding Lifetime Extension after Handover procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the requested number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.3.1.1-2: Mobility Options in a PBU message for the PMIPv6 Binding Lifetime Extension after Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the value "0::/0" to request allocation for the UE of an IPv6 Home Network Prefix for the UE in the PDN corresponding the EPS Access Point Name.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "3" (Handoff between mobile access gateways for the same interface) in case the handover is an intra-3GPP access handover, or to the value "2" (Handoff between two different interfaces) in case the handover is between 3GPP and non-3GPP accesses.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the forward GRE key to be used for downlink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the value "0.0.0.0" to request allocation for the UE of an IPv4 Home Address in the PDN corresponding to the EPS Access Point Name.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS how static allocation of IPv6 Home Network Prefix and/or IPv4 Home Address are handled.

Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
4.3.1.2
Proxy Binding Acknowledgement
The fields of a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure are depicted in Table 4.3.1.2-1. 

The Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure are depicted in Table 4.3.1.2-2. 
Table 4.3.1.2-1: Fields of a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.3.1-2: Mobility Options in a PBA message for the PMIPv6 Binding Lifetime Extension after Handover procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "3" (Handoff between mobile access gateways for the same interface) in case the handover is an intra-3GPP access handover, or to the value "2" (Handoff between two different interfaces) in case the handover is between 3GPP and non-3GPP accesses.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	GRE key option
	M
	Set to the reverse GRE key to be used for uplink GRE encapsulated packets.
	draft-muhanna-netlmm-grekey-option [7]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
4.3.2 
MAG procedures

A MAG initiating the PMIPv6 Binding Lifetime Extension after Handover procedure shall follow the "Mobile Node Attachment and Initial Binding Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Generate a forward GRE key that is not already in use locally for downlink traffic to that UE, as specified in the GRE Key Option for PMIPv6 specification [7]. 

2. Set other parameters in the PBU as specified by the PBU parameters section for this procedure.
4.3.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Initial Binding Registration (New Mobility session)" and "Processing Binding Registrations" procedures described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications with the following additional requirements: 

1. Generate a reverse GRE key that is not already in use locally for uplink traffic from that UE, as specified in the GRE Key Option for PMIPv6 specification [7].

2. Set parameters in the PBA as specified by the PBA parameters section for this procedure. 
4.4
Binding De-Registration procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for de-registering a PMIPv6 binding. 

4.4.1 
General
The PMIPv6 binding deregistration procedure is initiated by the node acting as a MAG to tear down an existing PMIPv6 session with the node acting as an LMA for an UE that detaches from the EPC. The procedure starts with the MAG sending a PBU to the LMA to deregister with the LMA a binding for the UE. The LMA confirms deregistration of the binding by sending a PBA to the MAG. Deregistration of the binding achieves the following:

· IPv6 Home Network Prefix deallocation: The LMA returns the IPv6 Home Network Prefix assigned to the UE to the pool of free IPv6 Home Network Prefixes.

· IPv4 Home Address deallocation: The LMA returns the IPv4 Home Address assigned to the UE to the pool of free IPv4 Home Network Addresses.

· Forward and Reverse GRE Key de-assignment: The MAG and LMA will return, respectively, the forward and reverse GRE keys to their respective pool of free GRE keys.
· Tunnel Tear-down: If the tunnel between the MAG and LMA is no longer in use by any other UE it is deleted.
· BCE Deletion: The LMA deletes the BCE for the UE.
4.4.1.1
Proxy Binding Update 
The fields of a PBU message for the PMIPv6 Binding De-Registration procedure are depicted in Table 4.4.1.1-1. 

The Mobility Options in a PBA message for the PMIPv6 Binding De-Registration procedure are depicted in Table 4.4.1.1-2. 
Table 4.4.1.1-1: Fields of a PBU message for the PMIPv6 Binding De-Registration procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to "0" to request deletion of the BCE.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.4.1.1-2: Mobility Options in a PBU message for the PMIPv6 Binding De-Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value value "4" to indicate Handoff state unknown.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.Editor’s Note: It is FFS whether MIPv6 binding revocation (see IETF draft, draft-muhanna-mip6-binding-revocation [6]) can be another alternative for the detach procedure over PMIP-based S5 and PMIP-based S8 interfaces.
4.4.1.2
Proxy Binding Acknowledgement
The fields of a PBA message for the PMIPv6 Binding De-Registration procedure are depicted in Table 4.4.1.2-1. 

The Mobility Options in a PBA message for the Binding De-Registration procedure are depicted in Table 4.4.1.2-2. 
Table 4.4.1.2-1: Fields of a PBA message for the PMIPv6 Binding De-Registration procedure
	Information element
	IE Description
	Reference

	Sequence Number
	Set to a monotically increasing value.
	RFC 3775 [8]

	Lifetime
	Set to "0" to request deletion of the binding.
	RFC 3775 [8]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	RFC 3775 [8]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Update message is a proxy registration. 
	draft-ietf-netlmm-proxymip6 [4]


Table 4.4.1-2: Mobility Options in a PBA message for the PMIPv6 Binding De-Registration procedure
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in IETF RFC 4282 [9], formatted as defined in 3GPP TS 23.003 [12].
	RFC 4283[10]

	IPv6 Home Network Prefix option
	O
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value value "4" to indicate Handoff state unknown.
	draft-ietf-netlmm-proxymip6 [4]

	Access Technology Type option
	M
	Set to the RAT type (e.g., "E-UTRAN") or to a value matching the characteristics of the non-3GPP access the UE is using to attach to the MAG.
	draft-ietf-netlmm-proxymip6 [4]

	Timestamp option
	M
	Set to the current time
	draft-ietf-netlmm-proxymip6 [4]

	Alternate Care-of Address option
	O
	Set to an address to use as the Proxy-CoA for the binding instead of the address present in the Source Address field of the IPv6 header of the Proxy Binding Update message.
	RFC 3775[8]

	IPv4 Home Address option
	O
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-mext-nemo-v4traversal [13]

	Service Selection Mobility Option
	M
	Set to the EPS Access Point Name to which the UE is attached, formatted as defined in 3GPP TS 23.003 [12]
	RFC 5149[11]

	Vendor Specific Option
	O
	Contain Protocol Configuration Options (details FFS).
	IETF RFC 5094 [14]


Editor’s note: It is FFS if and how the Alternate Care-of Address option is used.

Editor’s note: At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
Editor’s Note: It is FFS whether MIPv6 binding revocation (see IETF draft, draft-muhanna-mip6-binding-revocation [6]) can be another alternative for the detach procedure over PMIP-based S5 and PMIP-based S8 interfaces.
4.4.2 
MAG procedures
A MAG initiating the PMIPv6 Initial Binding De-Registration procedure shall follow the " Mobile Node Detachment and Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBU are set as specified by the PBU parameters section for this procedure.
4.4.2 
LMA procedures
On reception of a PBU, the LMA shall initiate the "Binding De-Registration" procedure described in the PMIPv6 [4] and IPv4 support for PMIPv6 [5] specifications, while parameters in the PBA are set as specified by the PBA parameters section for this procedure.
4.5
Binding Revocation procedure
Editor’s note: This subclause will contain the MAG and LMA procedures for revocating a PMIPv6 binding. 

4.5.1 
General

4.5.2 
MAG procedures

4.5.2 
LMA procedures
5
Tunnel Management procedures
Editor’s note: This clause will describe procedures by which a MAG and a LMA manages tunnels between themselves. 

6
Path Management procedures
Editor’s note: This clause will describe procedures by which a MAG and a LMA manages the path between themselves. 
7
PMIP-based S5 and PMIP-based S8 Description
Editor’s note: This clause will contain the description of the PMIP-based S5 and PMIP-based S8 reference points based on PMIPv6 procedures.
7.1
E-UTRAN Initial Attach procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for PMIPv6 E-UTRAN initial attach over PMIP-based S5 and PMIP-based S8.
7.1.1 
General
7.1.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.
7.1.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Initial Binding Registration.
7.2
Binding Lifetime Extension procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for extending a PMIPv6 binding over PMIP-based S5 and PMIP-based S8. 

7.2.1 
General
7.2.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension without Handover.
7.2.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension without Handover.
7.3
E-UTRAN Detach procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for E-UTRAN detach over PMIP-based S5 and PMIP-based S8.
7.3.1 
General7.3.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Binding De-Registration.
7.3.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding De-Registration.
7.4
PDN GW initiated bearer deactivation
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for PDN GW initiated bearer deactivation over PMIP-based S5 and PMIP-based S8.
7.4.1 
General
7.4.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Revocation.
7.4.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Revocation
7.5
UE Initiated Connection to Additional PDN procedure

Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for UE initiated connection to additional PDN over PMIP-based S5 and PMIP-based S8.
7.5.1 
General

7.5.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.
7.5.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Initial Binding Registration.
7.6
Serving GW Handover procedures
Editor’s note: This subclause will contain the description of all procedures where a handover to a Serving GW occurs over PMIP-based S5 and PMIP-based S8.
7.6.1
TAU with MME and Serving GW Relocation procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for TAU with MME and Serving GW Relocation procedure over PMIP-based S5 and PMIP-based S8.
7.6.1.1 
General
7.6.1.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.1.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.2
Inter-eNodeB Handover with CN Node Relocation procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for Inter-eNodeB Handover with CN Node Relocation over PMIP-based S5 and PMIP-based S8.
7.6.2.1 
General
7.6.2.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.2.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.3
E-UTRAN to UTRAN Iu mode Inter RAT Handover procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for E-UTRAN to UTRAN Iu mode Inter RAT Handover over PMIP-based S5 and PMIP-based S8.
7.6.3.1 
General
7.6.3.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.3.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.4
UTRAN Iu mode to E-UTRAN Inter RAT Handover procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for UTRAN Iu mode to E-UTRAN Inter RAT Handover over PMIP-based S5 and PMIP-based S8.
7.6.4.1 
General
7.6.4.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.4.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7
E-UTRAN to GERAN A/Gb mode Inter RAT Handover procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for E-UTRAN to GERAN A/Gb mode Inter RAT Handover over PMIP-based S5 and PMIP-based S8.
7.6.7.1 
General
7.6.7.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7
GERAN A/Gb mode to E-UTRAN Inter RAT Handover procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for GERAN A/Gb mode to E-UTRAN Inter RAT Handover over PMIP-based S5 and PMIP-based S8.
7.6.7.1 
General
7.6.7.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7
Trusted or Untrusted Non-3GPP IP Access to 3GPP Access Handover procedure
Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for Trusted or Untrusted Non-3GPP IP Access to 3GPP Access Handover over PMIP-based S5 and PMIP-based S8.
7.6.7.1 
General
7.6.7.2 
Serving GW procedures

The Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
7.6.7.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
8
S2a and S2b Description
Editor’s note: This clause will contain the description of the S2a and S2b reference points based on PMIPv6 procedures.
8.1
Initial Attach procedure
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for PMIPv6 initial attach over S2a and S2b.
8.1.1 
General
8.1.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the Serving GW shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.

8.1.3 
Serving GW procedures
In PMIPv6 mode, the PDN GW shall follow the LMA procedure for the PMIPv6 Initial Binding Registration.

8.2
Binding Lifetime Extension procedure
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for extending a PMIPv6 binding over S2a and S2b. 

8.2.1 
General
8.2.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension without Handover.
8.2.3 
Serving GW procedures
In PMIPv6 mode, the PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension without Handover.
8.3
UE / ePDG / Trusted Non-3GPP Access Initiated Detach procedure
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for UE / ePDG / Trusted Non-3GPP Access Initiated detach over S2a and S2b.
8.3.1 
General
8.3.2 
ePDG / Trusted Non-3GPP Access procedures
8.3.3 
Serving GW procedures
8.4
HSS / AAA Initiated Detach procedure
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for HSS / AAA Initiated Detach over S2a and S2b.
8.4.1 
General
8.4.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the Serving GW shall follow the MAG procedure for the PMIPv6 Binding De-Registration.

8.4.3 
Serving GW procedures
In PMIPv6 mode, the PDN GW shall follow the LMA procedure for the PMIPv6 Binding De-Registration.

8.5
UE Initiated Connection to Additional PDN procedure

Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for UE initiated connection to additional PDN over S2a and S2b.
8.5.1 
General
8.5.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the Serving GW shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.

8.5.3 
Serving GW procedures
In PMIPv6 mode, the PDN GW shall follow the LMA procedure for the PMIPv6 Initial Binding Registration.

8.6
3GPP Access to Trusted / Untrusted Non-3GPP IP Access Handover procedure
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for 3GPP Access to Trusted or Untrusted Non-3GPP IP Access Handover over S2a and S2b.
8.6.1 
General
8.6.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the Serving GW shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
8.6.3 
Serving GW procedures
In PMIPv6 mode, the PDN GW shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.
9
Information Elements

9.1
Additional Proxy Mobile IPv6 Information Elements
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