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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"

[15]
IANA Assigned Numbers Online Database, "Private Enterprise Numbers", <http://www.iana.org/assignments/enterprise-numbers>.

[16]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols".
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, 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].
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

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
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 LMA confirms establishment of the binding by sending a PBA to the MAG. Establishment 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.
· GRE Tunnel Establishment: A GRE tunnel is established between the MAG and LMA with the assigned 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 PBU 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 locally (i.e. per MAG) monotonically increasing value.
	draft-ietf-netlmm-proxymip6 [4]

	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]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]


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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	For dynamic allocation, 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. For static allocation, set to the received static allocated IPv6 Home Network Prefix. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	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]

	IPv4 Home Address option
	C
	For dynamic allocation, 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. For static allocation, set to the received static allocated IPv4 Home Address. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	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]


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

	Status
	Set to indicate the result.
	RFC 3775 [8]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]

	Sequence Number
	Set to the value received in the corresponding PBU. 
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv6 Home Network Prefix received in the PBU for static allocation.
	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]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv4 Home Address received in the PBU for static allocation.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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


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. Validate the received IPv6 Home prefix and/or IPv4 Home address in the case of static allocation.

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

4. 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].
5. 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 PBU 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 locally (i.e. per MAG) monotonically increasing value.
	draft-ietf-netlmm-proxymip6 [4]

	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]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]


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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the value "5" to 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]

	IPv4 Home Address option
	C
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	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]


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

	Status
	Set to indicate the result.
	RFC 3775 [8]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]

	Sequence Number
	Set to the value received in the corresponding PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, 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 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]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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


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. Establishment of the binding achieves the following:

· IPv6 Home Network Prefix re-assignment: The LMA re-assigns the UE’s IPv6 Home Network Prefix valid in the selected PDN.
· IPv4 Home Address re-assignment: The LMA re-assigns the UE’s 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.
· GRE Tunnel Establishment: A GRE tunnel is established between the MAG and LMA with the assigned GRE keys to carry uplink and downlink traffic that UE respectively sends and receives. 
· BCE Update: The LMA updates the BCE for the UE.
· Reuse of IP address(es): the IP addresses allocated in the previous initial attachment are reused.
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 PBU 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 locally (i.e. per MAG) monotonically increasing value.
	draft-ietf-netlmm-proxymip6 [4]

	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]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]


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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	For dynamic allocation, 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. For static allocation, set to the received static allocated IPv6 Home Network Prefix. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	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 access handover, or to the value "2" (Handoff between two different interfaces) in case the handover is an inter access handover.
	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]

	IPv4 Home Address option
	C
	For dynamic allocation, 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. For static allocation, set to the received static allocated IPv4 Home Address. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	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]


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

	Status
	Set to indicate the result.
	RFC 3775 [8]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]

	Sequence Number
	Set to the value received in the corresponding PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to the granted number of time units the binding shall remain valid.
	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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	O
	If it is present in the corresponding PBU, set to the IPv6 Home Network Prefix Allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv6 Home Network Prefix received in the PBU for static allocation.
	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 access handover, or to the value "2" (Handoff between two different interfaces) in case the handover is an inter access handover.
	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]

	IPv4 Home Address option
	O
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN corresponding to the EPS Access Point Name for dynamic allocation, or set to the static IPv4 Home Address received in the PBU for static allocation.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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


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. Validate the received IPv6 Home prefix and/or IPv4 Home address in the case of static allocation.

3. Re-allocate an IPv6 Home Network Prefix and/or an IPv4 Home Address for the selected PDN.

4. Set parameters in the PBA as specified by the PBA parameters section for this procedure. 
4.4
Proxy Mobile IPv6 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.
· GRE Tunnel Tear-down: The GRE tunnel between the MAG and LMA 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 PBU 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 locally (i.e. per MAG) monotonically increasing value.
	draft-ietf-netlmm-proxymip6 [4]

	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]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]


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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	Set to the IPv6 Home Network Prefix allocated to the UE based on the selected PDN. At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Handoff Indicator option
	M
	Set to the 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]

	IPv4 Home Address option
	C
	Set to the IPv4 Home Address allocated for the UE based on the selected PDN.  At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the PBU.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	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]


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

	Status
	Set to indicate the result.
	RFC 3775 [8]

	Key Management Mobility Capability (K)
	Set to “0” and shall be ignored by the receiver.
	RFC 3775 [8]

	Sequence Number
	Set to a value received in the corresponding PBU.
	draft-ietf-netlmm-proxymip6 [4]

	Lifetime
	Set to "0" to request deletion of the binding.
	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 3GPP TS 23.003 [12].
	3GPP TS 23.003 [12]

	IPv6 Home Network Prefix option
	C
	If it is present in the corresponding PBU, 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 "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]

	IPv4 Home Address option
	C
	If it is present in the corresponding PBU, set to the IPv4 Home Address allocated for the UE based on the selected PDN.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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


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
Proxy Mobile IPv6 Binding Revocation procedure
4.5.1 
General

In EPC the PMIPv6 binding revocation is initiated by the node acting as a LMA to notify the node acting as a MAG, that the Binding Cache Entry related to the UE is about to be removed, so the MAG should remove the resources related to that PDN connectivity. The MAG confirms the revocation of the binding by sending a BRA to the LMA.
The Binding Revocation Procedure initiated by the LMA achieves the following:

· IPv6 Home Network Prefix release: When UE detach, the LMA returns the IPv6 Home Network Prefix assigned to the UE to the pool of free IPv6 Home Network Prefixes.
· IPv4 Home Address release: When UE detach, the LMA returns the IPv4 Home Address assigned to the UE to the pool of free IPv4 Home Network Addresses.
· Forward and Reverse GRE keys de-assignment: The MAG and LMA will return, respectively, the forward and reverse GRE keys to their respective pool of free GRE keys.
· GRE tunnel Deletion: The GRE tunnel is removed from the LMA and the MAG.
· BCE Deletion: The LMA deletes the BCE for the UE when the UE detach.

4.5.1.1
Binding Revocation Indication

The fields of a BRI message for the PMIPv6 Binding Revocation procedure are depicted in Table 4.5.1.1-1.
The Mobility Options in a BRI message for the Binding Revocation procedure are depicted in Table 4.5.1.1-2.
Table 4.5.1.1-1: Fields of a BRI message for the PMIPv6 
	Information element
	IE Description
	Reference

	Sequence Number
	A sequence number generated by the LMA, and increased for every BRI sent.
	RFC 3775 [8]

	Proxy Binding Flag (P)
	Set to "1" to indicate that the Binding Revocation Indication is for a proxy MIPv6 binding entry. 
	draft-ietf-netlmm-proxymip6 [4]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	draft-muhanna-mip6-binding-revocation [6]

	Global Per-Peer Bindings (G)
	Set to 0 to indicate that the request is for a specific PMIPv6 BCE.
	draft-muhanna-mip6-binding-revocation [6]


Table 4.5.1.1-2: Mobility Options in a BRI message for the PMIPv6 Binding Revocation
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE, as specified in 3GPP TS 23.003[12].
	3GPP TS 23.003[12]

	IPv6 Home Network Prefix option
	C
	Set to the Home Network Prefix of the UE.
At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the BRI.
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	Set to the IPv4 home address of the UE.
At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the BRI.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

	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]


4.5.1.2
Binding Revocation Acknowledgment

The fields of a BRA message for the PMIPv6 Binding Revocation procedure are depicted in Table 4.5.1.2-1.
The Mobility Options in a BRA message for the Binding Revocation procedure are depicted in Table 4.5.1.2-2.
Table 4.1.5.2-1: Fields of a BRA message for a PMIPv6 Binding Revocation
	Information element
	IE Description
	Reference

	Sequence Number
	Set to the value received in the corresponding BRI.
	RFC 3775 [8]

	Status
	Indicates the result of the BRI: can be set to 0 for success, 1 for an unspecified failure or 2 for an inexistent UE binding.
	draft-ietf-mip6-binding-revocation [5]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Revocation Acknowledgment is for a proxy MIPv6 binding entry.
	draft-ietf-netlmm-proxymip6 [4]

	Global Per-Peer Bindings (G)
	Set to 0; the same value as for the BRI.
	draft-ietf-mip6-binding-revocation [5]


Table 4.5.1.2-2: Mobility Options in a BRA message for the PMIPv6 Binding Revocation
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Set to the NAI identifier of the UE as specified in 3GPP TS 23.003 [12].
	3GPP TS 23.003[12]

	IPv6 Home Network Prefix option
	C
	Set to the Home Network Prefix received in BRI.
At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the BRA.
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	C
	Set to the IPv4 home address of the UE received in BRI. 

At least one of the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the BRA.
	draft-ietf-netlmm-pmip6-ipv4-support [5]


4.5.2 
MAG procedures

The MAG shall follow the "Local Mobility Anchor Revokes A PMIPv6 Binding" procedure described in the draft-muhanna-mip6-binding-revocation [6]. The MAG should release the resources associated with the UE referred to in the BRI message.

The MAG shall respond with a BRA.
4.5.2 
LMA procedures
The LMA shall send a BRI to the MAG as described in the "Local Mobility Anchor Revokes a PMIPv6 binding" procedure described in the draft-muhanna-mip6-binding-revocation [6]. The LMA shall clear the BCE related to the UE after sending the BRI in case of UE detach.
4.6
Proxy Mobile IPv6 Multiple PDN Extensions 

Editor’s note: This subclause describes the extensions to the PMIPv6 BCE when PMIPv6 is used in EPC.
4.6.1 
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.
4.6.2 
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.
 4.6.3 
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.
5
Tunnel Management procedures
Editor’s note: This clause will describe procedures by which a MAG and a LMA manages tunnels between themselves. 

5.1 
General

The Mobile Anchor Gateway (MAG) and the Local Mobility Anchor (LMA) establish and maintain a bi-directional tunnel for each PDN connection, which is used for routing the UE’s payload traffic between the MAG and the LMA. This tunnel is established as a result of exchanging the Proxy Binding Update (PBU) and the Proxy Binding Acknowledgment (PBA) messages between the MAG and LMA. The PBU and PBA messages establish unique Binding Cache Entry (BCE) and Binding Update List (BUL) entries for each PDN connection at the LMA and the MAG respectively. The tunnel end points are the Proxy-CoA and LMAA with GRE encapsulation (for IPv6 transport network) or IPv4-Proxy-CoA and IPv4-LMAA with GRE encapsulation (for IPv4 transport network), as described in draft-muhanna-netlmm-grekey-option [7].
Signalling messages as specified in Section 4 are sent natively without encapsulation in IPv6 transport network and with IPv4 on UDP encapsulation in IPv4 transport network as specified in ietf-netlmm-pmip6-ipv4-support-02.txt [5].

5.2 
MAG procedure

When the PDN connectivity is established, the forward GRE key for the PDN connectivity downlink traffic is selected by the MAG and sent to LMA in PBU message. This forward GRE key shall be unique within the tunnel end points.

The reverse GRE key may be received from LMA in a PBA message or from other sources. The MAG shall be able to send the PDN connectivity uplink traffic using the received reverse GRE key towards the LMAA or IPv4-LMAA before sending the PBU or before receiving the PBA. 
When the PDN connectivity is released, the forward GRE key shall be released by the MAG.

5.3 
LMA procedure

When the PDN connectivity is established, the reverse GRE key for the PDN connectivity uplink traffic is selected by the LMA and sent to MAG in PBA message. This reverse GRE key shall be unique within the LMA.

The LMA function shall be able to accept the PDN connectivity uplink packets from any trusted MAGs without enforcing that the source IP address must match the CoA in the UE BCE.

When the PDN connectivity is released, the reverse GRE key shall be released by the LMA.
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 procedures

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 procedures

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 procedures

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 
General
7.3.2 
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 deactivations
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, repeated per PDN connection.
7.4.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding Revocation, repeated per PDN connection.
7.5
UE Initiated Connection to Additional PDN procedures

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 proceduress
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 procedures
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 procedures
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 procedures
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 procedures
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 procedures
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 procedures
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 procedures
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.

7.7
UE Requested PDN Disconnection procedures

Editor’s note: This subclause will contain the Serving GW and PDN GW procedures for UE requested PDN disconnection over PMIP-based S5 and PMIP-based S8.
7.7.1 
General

7.7.2 
Serving GW procedures
The Serving GW shall follow the MAG procedure for the PMIPv6 Binding De-Registration, for the selected PDN connection.
7.7.3 
PDN GW procedures
The PDN GW shall follow the LMA procedure for the PMIPv6 Binding De-Registration, for the selected PDN connection.
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 procedures

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 ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.

8.1.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Initial Binding Registration.

8.2
Binding Lifetime Extension procedures

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 ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension without Handover.
8.2.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or 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 procedures

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
In PMIPv6 mode, the ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding De-Registration repeated per PDN connection.

8.3.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Binding De-Registration repeated per PDN connection.
8.4
HSS / AAA Initiated Detach procedures

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
The HSS/AAA may initiate a detach procedure resulting in a PMIPv6 De-Registration.
8.4.2
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding De-Registration repeated per PDN connection.

8.4.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Binding De-Registration repeated per PDN connection.

8.5
UE Initiated Connection to Additional PDN procedures

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 ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Initial Binding Registration.

8.5.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or 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 procedures
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 ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding Lifetime Extension after Handover.
8.6.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Binding Lifetime Extension after Handover.

8.7
UE Requested PDN Disconnection procedures
Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for UE Requested PDN Disconnection over S2a and S2b.
8.7.1
General

8.7.2
ePDG / Trusted Non-3GPP Access procedures

In PMIPv6 mode, the ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding De-Registration, for the selected PDN connection.
8.7.3
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Binding De-Registration, for the selected PDN connection.

8.8
PDN GW Initiated Bearer Deactivation procedures

Editor’s note: This subclause will contain the ePDG / Trusted Non-3GPP Access and Serving GW procedures for PDN GW initiated bearer deactivation over S2a and S2b.
8.8.1 
General
8.8.2 
ePDG / Trusted Non-3GPP Access procedures
In PMIPv6 mode, the ePDG or Trusted Non-3GPP Access shall follow the MAG procedure for the PMIPv6 Binding Revocation.

8.8.3 
Serving GW / PDN GW procedures
In PMIPv6 mode, the S2a or S2b anchor, i.e. the Serving GW or PDN GW, shall follow the LMA procedure for the PMIPv6 Binding Revocation.

9
Information Elements

9.1
Additional Proxy Mobile IPv6 Information Elements

9.1.1
3GPP Vendor-Specific Mobility Option

The 3GPP Vendor-Specific mobility option conforms to RFC 5094 [14]. The format of the 3GPP Vendor-Specific Mobility Option is shown below:
	Bits

	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	Type 

	2
	Length

	3
	Vendor Id (1st Octet)

	4
	Vendor Id (2nd Octet)

	5
	Vendor Id (3rd Octet)

	6
	Vendor Id (4th Octet)

	7
	Sub-Type

	8
	Reserved
	M

	9-n
	Data


Figure 9.1.1-1: 3GPP Vendor-Specific Mobility Option
Table 9.1.1-1: Fields in a 3GPP Vendor-Specific Mobility Option
	Information element
	IE Description
	Reference

	Type
	Value is decimal 19 the assigned value for the Vendor-Specific mobility option
	RFC 5094 [14]

	Length
	An 8-bit field indicating the length of the option in octets excluding the Type and the Length fields. All other fields are included.
	RFC 5094 [14]

	Vendor ID
	A 32-bit field. Value is set to the SMI Network Management Private Enterprise Number for 3GPP, which is decimal "10415".
	IANA  [15]

	Sub-Type
	Indicate the type of the 3GPP Data encoded by the 3GPP Vendor-Specific Option.
	Table 9.1.1-2

	Reserved
	Value set to zero by sender and ignored by receiver.
	Defined here

	More Data Fragment (M) Flag
	Value set to "1" if this 3GPP Vendor-Specific Option  is followed by another 3GPP Vendor-Specific Option encoding the follow up data fragment that does not fit in this 3GPP Vendor-Specific Option. Set to zero otherwise.
	Defined here

	Data 
	The 3GPP Data might be split over multiple 3GPP Vendor-Specific Mobility Option  in case the total length of the 3GPP Data exceeds 249 bytes. This is the data fragment of the 3GPP Data contained in this specific instance of the 3GPP Vendor Specific Option.
	Defined here


Table 9.1.1-2: 3GPP Vendor-Specific Mobility Option Subtypes

	Information element
	IE Description

	1
	3GPP PCO data, in the format from 3GPP TS 24.008 [16] section 10.5.6.
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