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5.3.1 
General
The PMIPv6 PDN Connection Handover procedure is initiated by the node acting as a new MAG for the UE to update an existing PDN connection for an UE that is already attached to the EPC. The procedure starts with the new MAG sending a PBU including the APN to the LMA to update the binding for the UE's PDN connection. If multiple PDN connections to the same APN function is supported by the new MAG, a PDN connection ID shall also be included in the same PBU message. The LMA confirms update of the binding by sending a PBA to the MAG. If multiple PDN connections to the same APN function is supported by the LMA, the received PDN connection ID shall also be included in the same PBA message. Update of the binding achieves the following:

· IPv6 Home Network Prefix re-assignment: The LMA re-assigns to the UE’s PDN connection the IPv6 Home Network Prefix valid in the selected PDN.
· IPv4 Home Address re-assignment: The LMA re-assigns to the UE’s PDN connection the IPv4 Home Address valid in the selected PDN.
· Downlink and Uplink GRE Key Assignment: The MAG and LMA will establish downlink and uplink GRE keys to be used for GRE encapsulation of downlink and uplink traffic, respectively on the PDN connection.
· 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 on the PDN connection. 
· BCE Update: The LMA updates or creates the BCE for the PDN connection.
· BULE Creation: The new MAG creates a BULE for the PDN connection.

· IP address(es) preservation: the IP addresses allocated in the previous initial attachment are reused if IP address(es) preservation decision is made.
· MAG Link Local Address re-assignment: The LMA re-assigns the same MAG link local address.

· UE Interface Identifier (IID) re-assignment: The LMA re-assigns to the UE the same IPv6 Interface Identifier to allow formation of the same UE Link Local Address from the well-known link local address prefix (fe80::/64). 
· PDN connection ID: The PDN connection ID is provided by the MAG and accepted by LMA, if multiple PDN connections to the same APN function is supported by both MAG and LMA. 
The PMIPv6 LMA Initiated Update Notification procedure is then initiated by the LMA to notify the old MAG for handover with SGW relocation as specified in 3GPP TS 23.402 [3], to trigger the generation of End Marker by the MAG as specified in subclause 5.11.
* * * Next Change * * * *

5.11.1 
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. 
The PMIPv6 LMA Initiated Update Notification procedure is initiated by the node acting as a LMA to notify the node acting as a MAG, to trigger the generation of End Marker by the MAG. The procedure starts with the LMA sending a PMIPv6 UPN message to the MAG. The LMA shall not request an acknowledgement message from the MAG. See clause YY.
This PMIPv6 LMA Initiated Update Notification procedure is based on the PMIPv6 notification procedure as specified in the IETF draft-ietf-netext-update-notifications-05 [35]. 
* * * Next Change * * * *

5.11.1.1
Update Notification

The fields of a UPN message for the PMIPv6 LMA Initiated Update Notification procedure are depicted in Table 5.11.1.1-1.

The Mobility Options in a UPN message for the PMIPv6 LMA Initiated Update Notification procedure are depicted in Table 5.11.1.1-2. 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 5.11.1.1-1: 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-ietf-netext-update-notifications-05 [35]

	Acknowledge (A)
	Set to "1" to request an acknowledgement message.
Set to "0" not to request an acknowledgement message.
	IETF draft-ietf-netext-update-notifications-05 [35]


Table 5.11.1.1-2: 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 12.1.1.20

	Protocol Configuration Option
	O
	Contains Protocol Configuration Options.
	Subclause 12.1.1.0

	End Marker Notification
	O
	Contains the End Marker Notification (on S5/S8).
	Subclause 12.1.1.xx


* * * Next Change * * * *

5.11.1.2
Update Notification Acknowledgement

The fields of a UPA message for the PMIPv6 LMA Initiated Update procedure are depicted in Table 5.11.1.2-1.

The Mobility Options in a UPA message for the PMIPv6 LMA Initiated Update procedure are depicted in Table 5.11.1.2-2. 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 5.11.1.2-1: 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-ietf-netext-update-notifications-05 [35]


Table 5.11.1.2-2: 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


* * * Next Change * * * *

5.11.2 
LMA procedures
A LMA initiating the PMIPv6 LMA Initiated Update Notification procedure shall follow the procedure described in IETF draft-ietf-netext-update-notifications-05 [35], while parameters in the UPN message are set as specified by the UPN message parameters section for this procedure. 

* * * Next Change * * * *

5.11.3 
MAG procedures

On reception of a UPN, the MAG shall follow the procedure described in IETF draft-ietf-netext-update-notifications-05 [35], while parameters in the UPA message are set as specified by the UPA message parameters section for this procedure.
* * * 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

	Static IP Address Allocation Indication
	Subclause 12.1.1.18

	Additional Protocol Configuration Options
	Subclause 12.1.1.19

	MME/SGSN Identifier
	Subclause 12.1.1.20

	End Marker Notification
	Subclause 12.1.1.xx


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.xx
End Marker Notification
The purpose of the End Marker Notification information element is used to convey the End Marker Notification. 

The content and encoding of the End Marker Notificaton is depicted on Figure 12.1.1.xx-1.
	Bits

	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	Spare
	EMN


Figure 12.1.1.xx-1: End Marker Notification
The following bits within Octet 1 shall indicate:

· Bit 8 to 2 – Spare, for future use and set to zero.
· Bit 1 – EMN (End Marker Notification): This bit shall be set to the value "1".
* * * Next Change * * * *

YY Proxy Mobile IPv6 End Marker Notification Procedure

YY.1
General
Proxy Mobile IPv6 End Marker notification procedure is specified in subclause 5.7.1 and 5.7.2 of 3GPP TS 23.402[3]. The Proxy Mobile IPv6 LMA Initiated Update Notification procedure specified in subclause 5.11 is used to initiate the Proxy Mobile IPv6 End Marker Notification Procedure.
YY.2
Serving GW procedures

The Serving GW shall follow the Proxy Mobile IPv6 End Marker notification procedure as specified in subclause 5.7.1 and 5.7.2 of 3GPP TS 23.402[3]. When receiving the Update Notification message with notification reason "VENDOR-SPECIFIC-REASON" and End Marker Notification mobility option and the serving GW has downlink user plane established, the Serving GW shall generate End Marker as specified in subclause 5.7.1 and 5.7.2 of 3GPP TS 23.402[3]. When receiving the Update Notification message, the Serving GW shall follow the MAG procedure specified in subclause 5.11. 
YY.3
PDN GW procedures

The PDN GW shall follow Proxy Mobile IPv6 End Marker notification procedure as specified in subclause 5.7.1 and 5.7.2 of 3GPP TS 23.402[3]. When sending the Update Notification message, the PDN GW shall follow the LMA procedure specified in subclause 5.11 as follows:
1. The PDN GW shall set the notification reason to "VENDOR-SPECIFIC-REASON" as specified in IETF draft-ietf-netext-update-notifications-05 [35].
2. The PDN GW shall include End Marker Notification mobility option.
3. The PDN GW shall set the Acknowledge (A) flag to "0", thereby not requesting an acknowledgement message from the Serving GW.
* * * End of Changes * * * *
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