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3.2
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].

3GSPEC
3GPP Specific PMIPv6 Error Code

BCE
Binding Cache Entry

BRA
Binding Revocation Acknowledgement

BRI
Binding Revocation Indication

BULE
Binding Update List Entry

EPC
Evolved Packet Core

ePDG
Evolved Packet Data Gateway

GRE
Generic Routing Encapsulation

GW
Gateway

IMSI
International Mobile Subscriber Identity

IMEI
International Mobile station Equipment Identity

IPv4-LMAA
IPv4 LMAA

LMA

Local Mobility Anchor

LMAA
LMA Address

MAG

Mobility Access Gateway

MIPv6
Mobile IPv6

NAI
Network Access Identifier

PBA
Proxy Binding Acknowledgment

PBU
Proxy Binding Update

PMIPv6
Proxy MIPv6

Proxy-CoA
Proxy Care-of Address
TWAN
Trusted WLAN Access Network
UPN
Update Notification

UPA
Update Notification Acknowledgment

* * * Next Change * * * *

5.x
Proxy Mobile IPv6 LMA Initiated Update Notification procedure

5.x.1 
General
In EPC the PMIPv6 LMA Initiated Update Notification procedure 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 updated, so the MAG updates the resources related to that PDN connection. The procedure starts with the LMA sending a PMIPv6 UPN message to the MAG.  The MAG confirms by sending a PMIPv6 UPA message to the LMA. This PMIPv6 LMA Initiated Update Notification procedure is based on the PMIPv6 notification procedure as specified in the IETF draft-krishnan-netext-update-notifications-01 [x]. 
5.x.1.1
Update Notification
The fields of a UPN message for the PMIPv6 LMA Initiated Update Notification procedure are depicted in Table 5.x.1.1-1.

The Mobility Options in a UPN message for the PMIPv6 LMA Initiated Update Notification procedure are depicted in Table 5.x.1.1-2. When the mobility option is present in the message, only the first instance shall be recognised. If multiple instances are included in the message, the receiver shall ignore all other instances.

Other flags are not used by this specification.

Table 5.x.1.1-1: Fields of a UPN message for the PMIPv6 LMA Initiate Update Notification procedure

	Information element
	Description
	Reference

	Sequence Number
	Set to a locally (i.e. per LMA) monotonically increasing value.
	IETF RFC 5213 [4]

	Notification Reason
	Set to the corresponding notification reason
	IETF draft-krishnan-netext-update-notifications-01 [x]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
	IETF draft-krishnan-netext-update-notifications-01 [x]


Table 5.x.1.1-2: Mobility Options in a UPN message for the PMIPv6 LMA Initiated Update Notification 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]

	Service Selection Mobility Option
	O
	Set to the EPS Access Point Name to which the UE's PDN connection is attached.
	IETF RFC 5149  [11]

	PDN connection ID
	O
	Contains the PDN connection ID if the BCE contains the PDN Connection ID.
	Subclause 12.1.1.15

	MME/SGSN Identifier
	O
	Contains the MME/S4-SGSN identifier
	Subclause 12.1.1.x

	Protocol Configuration Option
	O
	Contains Protocol Configuration Options.
	Subclause 12.1.1.0


5.x.1.2
Update Notification Acknowledgement

The fields of a UPA message for the PMIPv6 LMA Initiated Update procedure are depicted in Table 5.x.1.2-1.

The Mobility Options in a UPA message for the PMIPv6 LMA Initiated Update procedure are depicted in Table 5.x.1.2-2. When the mobility option is present in the message, only the first instance shall be recognised. If multiple instances are included in the message, the receiver shall ignore all other instances.

Other flags are not used by this specification.

Only the message fields and mobility options used for acceptance cases are present in the following tables.
Table 5.x.1.2-1: Fields of a UPA message for the PMIPv6 LMA Initiated Update Notification procedure

	Information element
	Description
	Reference

	Sequence Number
	Set to the value received in the corresponding UPN.
	IETF RFC 5846[6]

	Status
	Indicates the result of the UPN
	IETF draft-krishnan-netext-update-notifications-01 [x]


Table 5.x.1.2-2: Mobility Options in a UPA message for the PMIPv6 LMA Initiated Update Notification procedure

	Information element
	Cat.
	IE Description
	Reference

	Mobile Node Identifier option
	M
	Copied from the corresponding field in the UPN.
	3GPP TS 23.003  [12]

	Service Selection Mobility Option
	O
	Copied from the corresponding field in the UPN message.
	IETF RFC 5149  [11]

	PDN connection ID
	C
	Contains the PDN connection ID received in UPN
	Subclause 12.1.1.15

	3GPP Specific PMIPv6 Error Code
	O
	Contains a 3GPP Specific PMIPv6 Error Code.
	Subclause 12.1.1.1


5.x.2 
LMA procedures
A LMA initiating the PMIPv6 LMA Initiated Update Notification procedure shall follow the procedure described in IETF draft-krishnan-netext-update-notifications-01 [x], while parameters in the UPN message are set as specified by the UPN message parameters section for this procedure. 
5.x.3 
MAG procedures

On reception of a UPN, the MAG shall follow the procedure described in IETF draft-krishnan-netext-update-notifications-01 [x], while parameters in the UPA message are set as specified by the UPA message parameters section for this procedure.
* * * Next Change * * * *

X Proxy Mobile IPv6 EPC Restoration Procedure
X.1
PGW triggered SGW restoration procedure

X.1.1
General
The PGW triggered SGW restoration procedure is specified in 3GPP TS 23.007 [13]. The Proxy Mobile IPv6 LMA Initiated Update Notification procedure specified in subclause 5.x is used to initiate the PGW triggered SGW restoration procedure.
X.1.2
Serving GW procedures

The Serving GW shall follow the PGW triggered SGW restoration procedure as specified in subclause 27.2.3.3 of 3GPP TS 23.007 [13]. When receiving the Update Notification message with notification reason "PGW Downlink Trigger Notification", the Serving GW shall response with an Update Notification Acknowledgement message specified as the MAG procedure in subclause 5.x.
X.1.3
PDN GW procedures

The PDN GW shall follow the PGW triggered SGW restoration procedure as specified in subclause 27.2.3.4 of 3GPP TS 23.007 [13]. When sending the Update Notification message, the PDN GW shall follow the LMA procedure specified in subclause 5.x as follows:
1. The notification reason shall be set to "PGW Downlink Trigger Notification".
Editor's Note:
The Notification reason " PGW Downlink Trigger Notification " needs to be registered in IANA.
2. If the MME/S4-SGSN identifier was received in the last Create Session Request or Modify Bearer Request message as specified in 3GPP TS 23.007 [13], the MME/SGSN Identifier mobility option shall contain the stored MME/S4-SGSN identifier.
X.2
Update PDP context/Bearer at P-CSCF failure
X.2.1
General
The update PDP context/Bearer at P-CSCF failure procedure is specified in subclause 5.1 of 3GPP TS 23.380 [y]. The Proxy Mobile IPv6 LMA Initiated Update Notification procedure specified in subclause 5.x is used to inform the SGW at P-CSCF failure.
X.2.2
PDN GW procedures

The PDN GW shall follow the update PDP context/Bearer at P-CSCF failure procedure as specified in subclause 5.1 of 3GPP TS 23.380 [y]. When sending the Update Notification message, the PDN GW shall follow the LMA procedure specified in subclause 5.x as follows:
1. The notification reason shall be set to "PGW triggered P-CSCF restoration using PCO".
Editor's Note:
The notification reason "PGW triggered P-CSCF restoration using PCO" needs to be registered in IANA.
2. The Service Selection Mobility Option shall be set to the corresponding APN to which the UE PDN connection is attached
3. The PDN connection ID Mobility Option shall contain the PDN connection ID stored in the BCE if multiple PDN connection to a given APN is supported.
4. The PCO Mobility Option shall contain a list of P-CSCF address.
X.2.3
Serving GW procedures

The Serving GW shall follow the update PDP context/Bearer at P-CSCF failure procedure as specified in subclause 5.1 of 3GPP TS 23.380 [y]. When receiving the Update Notification message with notification reason "PGW triggered P-CSCF restoration using PCO", the Serving GW shall response with an Update Notification Acknowledgement message specified as the MAG procedure in subclause 5.x.

X.3
Inform UE about P-CSCF failure
X.3.1
General

The inform UE about P-CSCF failure procedure is specified in subclause 5.2 of 3GPP TS 23.380 [y]. The Proxy Mobile IPv6 LMA Initiated Update Notification procedure specified in subclause 5.x is used to inform the SGW at P-CSCF failure.

X.3.2
PDN GW procedures

The PDN GW shall follow the inform UE about P-CSCF failure procedure as specified in subclause 5.2 of 3GPP TS 23.380 [y]. When sending the Update Notification message, the PDN GW shall follow the LMA procedure specified in subclause 5.x as follows:
1. The notification reason shall be set to "PGW triggered P-CSCF restoration using DHCP".
Editor's Note:
The notification reason "PGW triggered P-CSCF restoration using DHCP" needs to be registered in IANA.
2. The Service Selection Mobility Option shall be set to the corresponding APN to which the UE PDN connection is attached
3. The PDN connection ID Mobility Option shall contain the PDN connection ID stored in the BCE if multiple PDN connection to a given APN is supported.
4. The PCO Mobility Option shall contain an indicator that there is P-CSCF failure.
X.3.3
Serving GW procedures

The Serving GW shall follow the inform UE about P-CSCF failure procedure as specified in subclause 5.2 of 3GPP TS 23.380 [y]. When receiving the Update Notification message with notification reason "PGW triggered P-CSCF restoration using DHCP", the Serving GW shall response with an Update Notification Acknowledgement message specified as the MAG procedure in subclause 5.x.

* * * Next Change * * * *

12.1.1.0
General

This specification requires the encoding of additional 3GPP-specific Information Elements for PMIPv6 with the 3GPP Mobility Option, as defined by 3GPP TS 29. 282 [24]. The 3GPP specific Information Elements defined by this specification are listed in the table 12.1.1.0-1. 
Table 12.1.1.0-1: 3GPP Specific PMIPv6 Information Elements

	3GPP Specific PMIPv6 Information Element
	3GPP Specific PMIPv6 Information Element Description

	Protocol Configuration Options
	3GPP PCO data, in the format from 3GPP TS 24.008 [16] subclause 10.5.6.3, starting with octet 3.

	3GPP Specific PMIPv6 error code
	3GPP Vendor-Specific PMIPv6 error code, as specified in subclause 12.1.1.1

	PDN GW IP address
	PDN GW IP address, as specified in subclause 12.1.1.4

	DHCPv4 Address Allocation Procedure Indication
	DHCPv4 Address Allocation Procedure Indication, as specified in subclause 12.1.1.5.

	Fully Qualified PDN Connection Set Identifier
	FQ-CSID as specified in subclause 12.1.1.2

	PDN Type Indication
	PDN type indication as specified in subclause 12.1.1.3



	Charging ID
	Charging ID as specified in subclause 12.1.1.6

	Selection Mode
	Selection Mode as specified in subclause 12.1.1.7

	Charging Characteristics
	Subclause 12.1.1.8

	Serving Network
	Subclause 12.1.1.9

	Mobile Equipment Identity
	Subclause 12.1.1.10

	MSISDN
	Subclause 12.1.1.11

	APN Restriction
	Subclause 12.1.1.12

	Maximum APN Restriction
	Subclause 12.1.1.13

	Unauthenticated IMSI
	Subclause 12.1.1.14

	PDN Connection ID
	Subclause 12.1.1.15

	PGW Back-Off Time
	Subclause 12.1.1.16

	Signalling Priority Indication  
	Subclause 12.1.1.17

	Additional Protocol Configuration Options
	Subclause 12.1.1.19

	MME/SGSN Identifier
	Subclause 12.1.1.x


Depending on the need for 3GPP-specific information content, there several items of this information element may be added to the PBU, PBA, BRI, BRA, UPN or UPA.

The subtype for a 3GPP specific PMIPv6 Information Element is defined in 3GPP TS 29.282 [24]. The data format of the 3GPP specific PMIPv6 Information Element is defined in this specification. If the data format is defined by another specification, that specification shall be referenced in the table above.
* * * Next Change * * * *
12.1.1.x
MME/SGSN Identifier
The purpose of the MME/SGSN Identifier information element is to carry the IP address of the MME/SGSN. The content and encoding of the MME/SGSN Identifier is depicted on Figure 12.1.1.x-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1-4/16
	IPv4 or IPv6 Address
	


Figure 12.1.1.x-1: MME/SGSN Identifier
* * * End of Changes * * * *
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