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Reason for change:
(

An RNC and GSN may have multiple IP interfaces. In the user plane, the following messages provide for the data forwarding to different IP addresses:

· The source SRNC is given an IP address of the target RNC for each TEID (RANAP message)

· During the PDP context creation, modification and deletion, an RNC, a SGSN and a GGSN exchange IP address for each TEID (respective RANAP and GTP-C messages)

· During the SRNS relocation, the new SGSN is given GGSN IP address for each TEID (Forward Relocation Request message)

· During the RAU, the old SGSN may forward user data to the new SGSN from different interfaces. However, currently in the SGSN Context Acknowledge message, the old SGSN gets from the new one just one IP address for user traffic to forward the user data to.

Therefore, the multiple IP addressing is supported by all the messages, but the SGSN Context Acknowledge message.

In order to solve the problem, the SGSN Context Acknowledge message should encodes sets of the TEID Data II IE and SGSN Address for User Traffic IE associations. Particularly, one set is made up from all TEID Data II, which share the same SGSN Address for User Traffic, and from this IP address. That is, the message may contain multiple, consecutive sets of these associations. 

However, this brings yet another problem to solve. Sub clause 7.7 reads, "the information elements shall be sorted, with the Type fields in ascending order, in the control plane messages". That is, GSN Address IE with Type value 133 cannot be placed before TEID Data II IE with Type value 18. The simplest solution, which would utilize an exception from this rule is proposed.




Summary of change:
(

Aligns the SGSN Context Acknowledge message with the requirement to support multiple IP interfaces in the following way.

The new SGSN send the SGSN Context Request message for a particular MS. The message contains the new SGSN TEID-C. The old SGSN sends the SGSN Context Response message. The header of the message contains the new SGSN's TEID-C. The body of the message contains the old SGSN's TEID-C and NSAPI of the given MS in each PDP Context IE. The new SGSN send the SGSN Context Acknowledge message to the old SGSN. Each TEID Data II IE contains NSAPI received from the old SGSN. Therefore the old SGSN may identify a PDP context in a unique way by checking any combination of two IEs out the following three: TEID-C, Sequence Number, NSAPI. Note, that first two are delivered in the header of the SGSN Context Acknowledge message.




Consequences if 
(

not approved:
Multiple IP interface support (load sharing, etc) shall not be provided for in the RAU procedures.
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Other comments:
(

Please note, that the old SGSN might have assigned the same Sequence Number to some other outstanding signaling message. Therefore, using only Sequence Number IE to identify to which outstanding Response the Acknowledge message came to, might not be reliable. However, this seems to be an implementation problem to solve.

A sample of the message encoding is attached at the end of this CR.
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7.5.5
SGSN Context Acknowledge

The new SGSN shall send an SGSN Context Acknowledge message to the old SGSN as a response to the SGSN Context Response message. Only after receiving the SGSN Context Acknowledge message, shall the old SGSN start to forward user data packets. SGSN Context Acknowledge indicates to the old SGSN that the new SGSN has correctly received PDP Context information and is ready to receive user data packets identified by the corresponding Tunnel Endpoint Identifier values. This message shall not be sent if no PDP contexts are active for the MS (that is no PDP context information was transferred in the SGSN context response message) or the SGSN Context Request was rejected.

Possible cause values are:

-
‘Request accepted’.

-
‘System failure’.

-
‘Mandatory IE incorrect’.

-
‘Mandatory IE missing’.

-
‘Optional IE incorrect’.

-
‘No resources available’.

-
‘Invalid message format’.

-
‘Version not supported’.

-
‘Authentication failure’.

Only the Cause information element shall be included in the acknowledgement if the Cause contains a value other than ‘Request accepted’.

For each active PDP context the new SGSN shall include a Tunnel Endpoint Identifier Data II information element. The Tunnel Endpoint Identifier Data II field specifies a Tunnel Endpoint Identifier which is chosen by the new SGSN for a particular PDP context. The old SGSN shall include this Tunnel Endpoint Identifier  in the GTP header of all subsequent G-PDUs which are sent from the old SGSN to the new SGSN and related to the particular PDP context. When active PDP context(s) exist, this information element shall be included if the Cause contains the value ‘Request accepted’.
For each set of the TEID Data II that share the same address, the new SGSN shall include an SGSN Address for user traffic, which may differ from that provided by the underlying network service (e.g. IP). In case the new SGSN decides to receive user data on different addresses, the message shall be encoded in the following way. Consecutive TEID Data II IEs that share the same address, and the respective SGSN Address for User Traffic IE shall make one contiguous set of IEs. The first such a set shall be followed immediately by the next one. If the optional Private Extension is used, this IE shall follow the last set of TEID/Address IEs. 
The old SGSN needs to associate each TEID Data II IE with PDP Context Identifier IE it has send to the new SGSN. In order to provide for that by the SGSN Context Acknowledge message, the new SGSN shall associate a TEID Data with a PDP Context Identifier IE in the following way. The first TEID in the message shall be associated with a PDP Context Identifier IE, which has the smallest value, the next TEID - with a PDP Context Identifier IE, with a next bigger value, and so forth. The old SGSN shall store this SGSN Address and use it when sending G-PDUs to the new SGSN for the MS. When active PDP context(s) exist, this information element shall be included if the Cause contains the value ‘Request accepted’.

The optional Private Extension contains vendor or operator specific information.

Table 28: Information Elements in a SGSN Context Acknowledge

Information element
Presence requirement
Reference

Cause
Mandatory
7.7.1

Tunnel Endpoint Identifier Data II
Conditional
7.7.15

SGSN Address for user traffic
Conditional
GSN Address 7.7.32

Private Extension
Optional
7.7.44

End of the CR followed by an example

This does not go into the spec

A sample of the SGSN Context Acknowledge message encoding

Information element
Comments

Cause


Tunnel Endpoint Identifier Data II
Associated with the PDP Context ID = N

Tunnel Endpoint Identifier Data II
Associated with the PDP Context ID = N +1

Tunnel Endpoint Identifier Data II
Associated with the PDP Context ID = N +2

SGSN Address for user traffic


Tunnel Endpoint Identifier Data II
Associated with the PDP Context ID = N +3

SGSN Address for user traffic


Private Extension
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