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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.
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· 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  RFC 5213: "Proxy Mobile IPv6".

[5]
IETF Draft, "IPv4 Support for Proxy Mobile IPv6",  draft-ietf-netlmm-pmip6-ipv4-support-05, work in progress.

[6]
IETF Draft, "Binding Revocation for IPv6 Mobility", draft-ietf-mext-binding-revocation-14, work in progress.

[7]
IETF Draft, "GRE Key Option for Proxy Mobile IPv6", draft-ietf-netlmm-grekey-option-09, 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]
3GPP TS 23.007: "Restoration Procedures".

[14]
Void

[15]
Void
[16]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols".
[17]
IETF Draft,  draft-ietf-netlmm-pmipv6-heartbeat-03, "Heartbeat Mechanism for Proxy Mobile IPv6", work in progress.

[18]
IANA Mobile Ipv6 Parameters Registry, <http://www.iana.org/assignments/mobility-parameters >.
[19]
3GPP TS 33.402: "3GPP System Architecture Evolution (SAE); Security aspects of non-3GPP accesses".
[20]
IETF RFC 2784: "Generic Routing Encapsulation (GRE)".

[21]
IETF RFC 2890: "Key and Sequence Number Extensions to GRE".

[22]
3GPP TS 29.274: "3GPP Evolved Packet System (EPS); Evolved General Packet Radio Service (GPRS) Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".

[23]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[24]
3GPP TS 29.282: "Mobile IPv6 vendor specific option format and usage within 3GPP".

[25]
3GPP TS 32.251: "Charging Management; Packet Switched (PS) domain charging".
[26]
3GPP TS 32.298: "Charging Management; Charging Data Record (CDR) parameter description".

[27]
IETF RFC 4291: "IP Version 6 Addressing Architecture".

[28]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".
[29]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".
[30]
3GPP TS 29.212: "Policy and Charging Control over Gx reference point".
*******************End of First Change*************************
*******************Start of Second Change*********************

5.5.1.1
Binding Revocation Indication

The fields of a BRI message for the PMIPv6 LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.5.1.1-1.
The Mobility Options in a BRI message for the LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.5.1.1-2.
Table 5.5.1.1-1: 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.
	draft-ietf-mext-binding-revocation [6]

	Revocation Trigger
	Set to a value indicating the event which triggered the revoking node to send the BRI message
	draft-ietf-mext-binding-revocation [6]

	Proxy Binding Flag (P)
	Set to "1" to indicate that the Binding Revocation Indication is for a proxy MIPv6 binding entry. 
	IETF RFC 5213 [4]

	
	
	

	IPv4 HoA Binding Only (V)
	Set to "0" to request for complete binding revocation
	draft-ietf-mext-binding-revocation [6]

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


Table 5.5.1.1-2: Mobility Options in a BRI message for the PMIPv6 LMA Initiated PDN Connection Deletion
	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's PDN connection.
NOTE 1.
	IETF RFC 5213 [4]

	IPv4 Home Address option
	C
	Set to the IPv4 home address of the UE's PDN connection.
NOTE 1.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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

	Protocol Configuration Options
	O
	Contain Protocol Configuration Options 
	Subclause 12.1.1.0

	NOTE 1:
At least one of the two options, namely, the IPv6 Home Network Prefix option or the IPv4 Home Address option shall be present.  If the UE has both IPv4 home address and IPv6 home network prefix registered, both the IPv6 Home Network Prefix option and IPv4 Home Address option shall be included in the same BRI message.


*******************End of Second Change**********************

*******************Start of Third Change*********************
5.5.2 
MAG procedures

The MAG shall follow the "Local Mobility Anchor Revokes a PMIPv6 Binding" procedure described in the draft-ietf-mext-binding-revocation [6]. The MAG should release the resources associated with the UE's PDN connection referred to in the BRI message.

The MAG shall respond with a BRA.
5.5.3 
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-ietf-mext-binding-revocation [6]. The LMA shall clear the BCE related to the UE's PDN connection after sending the BRI in case of UE detach.
*******************End of Third Change**********************
*******************Start of Forth Change*********************

5.7
Proxy Mobile IPv6 LMA Initiated IPv4 Address Release procedure
5.7.1 
General
In the case when UE is assigned both IPv6 HNP and IPv4 Home Address, if IPv4 Address lease expires or DHCPv4 Release procedure, the node acting as LMA initiates IPv4 Address Release procedure to notify the node acting as MAG about release of IPv4 address of UE for a certain PDN connection. LMA indicates MAG by sending a BRI and MAG confirms by replying with a BRA as described in draft-ietf-mext-binding-revocation [6].

LMA Initiated IPv4 Address Release procedure achieves the following:

· IPv4 Home Address release: The LMA returns the IPv4 Home Address assigned to the UE's PDN connection to the pool of free IPv4 Home Network Addresses.
5.7.1.1
Binding Revocation Indication
The fields of a BRI message for the PMIPv6 LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.7.1.1-1.
The Mobility Options in a BRI message for the LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.7.1.1-2.
Table 5.7.1.1-1: Fields of a BRI message for the LMA Initiated IPv4 Address Release
	Information element
	IE Description
	Reference

	Sequence Number
	A sequence number generated by the LMA, and increased for every BRI sent.
	draft-ietf-mext-binding-revocation [6]

	Revocation Trigger
	Set to a value indicating the event which triggered the revoking node to send the BRI message.
	draft-ietf-mext-binding-revocation [6]

	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]

	
	
	

	IPv4 HoA Binding Only (V)
	Set to "1" to revoke IPv4 address only
	draft-ietf-mext-binding-revocation [6]

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


Table 5.7.1.1-2: Mobility Options in a BRI message for the LMA Initiated IPv4 Address Release
	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]

	IPv4 Home Address option
	M
	Set to the IPv4 home address of the UE's PDN connection.
	draft-ietf-netlmm-pmip6-ipv4-support [5]

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


5.7.1.2
Binding Revocation Acknowledgment
The fields of a BRA message for the PMIPv6 LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.7.1.2-1.
The Mobility Options in a BRA message for the LMA Initiated PDN Connection Deletion procedure are depicted in Table 5.7.1.2-2.
Table 5.7.1.2-1: Fields of a BRA message for a LMA Initiated IPv4 Address Release
	Information element
	IE Description
	Reference

	Sequence Number
	Set to the value received in the corresponding BRI.
	draft-ietf-mext-binding-revocation [6]

	Status
	Indicates the result of the BRI
	draft-ietf-mext-binding-revocation [6]

	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]

	IPv4 HoA Binding Only (V)
	Set to "1"; the same value as for BRI
	draft-ietf-mext-binding-revocation [6]

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


Table 5.7.1.2-2: Mobility Options in a BRA message for the LMA Initiated IPv4 Address Release
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Copied from corresponding field of BRI.
	draft-ietf-netlmm-proxymip6 [4]

	IPv4 Home Address option
	M
	Set to the IPv4 home address of the UE's PDN connection received in BRI. 


	draft-ietf-netlmm-pmip6-ipv4-support [5]

	Service Selection Mobility Option
	M
	Copied from the corresponding field in the PBU message, formatted as defined in 3GPP TS 23.003 [12]


	IETF RFC 5149[11]

	3GPP Specific PMIPv6 Error Code
	O
	Contain 3GPP Specific PMIPv6 Error Code
	Subclause 12.1.1.1


5.7.2 
MAG procedures
The MAG shall follow the procedure for Revocation Trigger in BRI as "IPv4 HoA only" in "Binding Revocation Responder" sub-section of "Mobile Access Gateway" described in the draft-ietf-mext-binding-revocation [6]. The MAG shall respond with a BRA. BRA message parameters are set as per the details in BRA section of the procedure.

5.7.3 
LMA procedures
The LMA shall send a BRI to the MAG as described for revoking IPv4 address only in the "Binding Revocation Initiator" sub-section of "Local Mobility Anchor" described in the draft-ietf-mext-binding-revocation [6]. The LMA shall delete the IPv4 Address from corresponding BCE related to the UE's PDN connection after recieving the BRA in reply to the BRI sent from LMA. BRI message parameters are set as per the details in BRI section of the procedure.
*******************End of Forth Change*********************

*******************Start of Fifth Change*********************

7.8.2
Bulk Binding Revocation Indication message

The fields of a bulk BRI message initiated by the LMA or the MAG are depicted in Table 7.8.1.1-1.

The Mobility Options in a Bulk BRI message sent by the LMA or the MAG are depicted in Table 7.8.1.1-2.
Table 7.8.1.1-1: Fields of a Bulk 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.
	draft-ietf-mext-binding-revocation [6]

	Revocation Trigger
	Set to a the value of "Revoking Mobility Node Local Policy"
	draft-ietf-mext-binding-revocation [6]

	Proxy Binding Flag (P)
	Set to "1" to indicate that the Binding Revocation Indication is for a proxy MIPv6 binding entry. 
	RFC 5213 [4]

	
	
	

	Global Per-Peer Bindings (G)
	Set to 1
	draft-ietf-mext-binding-revocation [6]


Table 7.8.1.1-2: Mobility Options in a BRI message for the PMIPv6 LMA or MAG Initiated PDN Connection Deletion
	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier
	C
	Set to the IP address of the MAG, only when the Bulk BRI message is sent by the MAG. 
	3GPP TS 23.402[3]

	Fully Qualified PDN Connection Set Identifier
	M
	This IE shall be included by the MAG or LMA on the S5/S8 interfaces (see 3GPP TS 23.007 [13]) and contains the Fully Qualified PDN Connection Set Identifier(s) that need to be revoked.
	 Subclause 12.1.1.2


7.8.3
Bulk Binding Revocation Acknowledgement message

The fields of a Bulk BRA message for the PMIPv6 LMA or MAG bulk Initiated PDN Connection Deletion procedure are depicted in Table 7.8.1.2-1.

Table 7.8.1.2-1: Fields of a BRA message for a PMIPv6 for a MAG or LMA Initiated PDN Connection Deletion
	Information element
	IE Description
	Reference

	Sequence Number
	Set to the value received in the corresponding Bulk BRI.
	draft-ietf-mext-binding-revocation [6]

	Status
	Indicates the result of the Bulk BRI.
	draft-ietf-mext-binding-revocation [6]

	Proxy Registration Flag (P)
	Set to "1" to indicate that the Binding Revocation Acknowledgment is for a proxy MIPv6 binding entry.
	RFC 5213 [4]

	Global Per-Peer Bindings (G)
	Set to 1; the same value as for the Bulk BRI.
	draft-ietf-mext-binding-revocation [6]


7.8.4 
MAG procedures

The MAG can be the initiator or the receiver of a bulk BRI message.

The MAG shall follow the "Local Mobility Anchor Revokes Bulk PMIPv6 Bindings" procedure described in the draft-ietf-mext-binding-revocation [6] when it receives a bulk Binding Revocation Indication message, removing the sessions identified by the Fully Qualified PDN Connection Set Identifier Mobility Option.

The MAG shall follow the "Mobile Access Gateway Revoke Bulk PMIPv6 Bindings" when it sends a Bulk Revocation to the LMA, including the Fully Qualified PDN Connection Set Identifier Mobility Option.

7.8.5 
LMA procedures

The LMA can be the initiator or the receiver of a bulk BRI message.

The LMA shall follow the "Mobile Access Gateway Revokes Bulk PMIPv6 Bindings" procedure described in the draft-ietf-mext-binding-revocation [6] when it receives a bulk Binding Revocation Indication message, removing the sessions identified by the Fully Qualified PDN Connection Set Identifier Mobility Option.

The LMA shall follow the "Local Mobility Anchor Revoke Bulk PMIPv6 Bindings" when it sends a Bulk Revocation to the LMA, including the Fully Qualified PDN Connection Set Identifier Mobility Option.
*******************End of Fifth Change*********************
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