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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 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-01, 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-07, "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 the First Change**********************
*****************Start of the Second Change********************
7
Path Management procedures
7.1
General

The path management for PMIPv6 is very similar to that of GTP; the main difference is the use of PMIPv6 messages instead of GTP messages.

The restoration procedures that are triggered by path failure detection are specified in 3GPP TS 23.007 [13].

7.2

Heartbeat Mechanism
7.2.1
General
A LMA or MAG shall support sending Heartbeat Message to a peer MAG or LMA for Failure Detection and Restart Detection. The Heartbeat Message and procedures of Failure Detection and Restart Detection are defined in IETF Draft draft-ietf-netlmm-pmipv6-heartbeat [17]. When and how often a Heartbeat Request message are sent is implementation specific but a periodic Heartbeat Request shall not be sent more often than every 60 s on each path.

7.2.2
Heartbeat Message

7.2.2.1
Heartbeat Request

Table 7.2.2.1-1 specifies the information elements included in the Heartbeat Request message.

Table 7.2.2.1-1: Fields of a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	R flag
	Set to 0 for a request message.
	draft-ietf-netlmm-pmipv6-heartbeat[17]

	Sequence Number
	Set to a locally monotonically increasing value.
	draft-ietf-netlmm-pmipv6-heartbeat [17]


7.2.2.2
Heartbeat Response

Table 7.2.2.2-1 and 7.2.2.2-2 specifies the information elements included in the Heartbeat Response message.

Table 7.2.2.2-1: Fields of a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	R flag
	Set to 1 for a response message.
	draft-ietf-netlmm-pmipv6-heartbeat [17]

	U flag
	Set to 0 if the heartbeat response is sent as an answer to a heartbeat request. Set to 1 otherwise.
	draft-ietf-netlmm-pmipv6-heartbeat [17]

	Sequence Number
	Set to the value received in the corresponding Heartbeat Request message.
	draft-ietf-netlmm-pmipv6-heartbeat [17]


Table 7.2.2.2-2: Mobility Options in a Heartbeat message for the Heartbeat request
	Information element
	IE Description
	Reference

	Restart Counter
	indicates the current Restart Counter value
	draft-ietf-netlmm-pmipv6-heartbeat [17]


7.3

Void

7.4
Void

7.5
Void

7.6
UE-specific Error Indication

7.6.1
General
A PMIPv6 node (i.e., LMA or MAG) may support the UE-specific error indication such that a PMIPv6 node may send a message to the source PMIPv6 node when no binding exists for a packet received from a GRE tunnel.

Editor's note: It is FFS which message (e.g. ICMP or Binding Error message) is used to signal UE-specific error indication. 
7.7
Void
7.7.1
Void



	
	
	

	
	
	

	
	
	


7.7.2
Void


	
	
	

	
	
	

	
	
	

	
	
	



	
	
	

	
	
	


7.8
Partial node failure requiring the removal of a subset of sessions

7.8.1
General

See 3GPP TS 23.007[13] for the description of this function.

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-muhanna-mext-binding-revocation [6]

	Revocation Trigger
	Set to a the value of "Revoking Node Local Policy"
	draft-muhanna-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]

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

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

	Status
	Indicates the result of the Bulk BRI: can be set to 0 for success, 1 for an unspecified failure or 4 for Global Revocation NOT Authorized..
	draft-muhanna-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-muhanna-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-muhanna-mip6-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-muhanna-mip6-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 the Second  Change*********************

�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





