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Reason for change:

The delete PDP context procedure may happen to generate this undesirable situation:

1) SGSN sends a delete PDP context for a given TEID and NSAPI with the Teardown indicator set.

2)the GGSN receives the message, sends the Delete PDP context reply and removes the PDP context(s) data.

3) the response gets lost

4) the SGSN retransmits the Delete PDP context req.

5) the GGSN cannot respond since the TEID to be used is unknown

6) the SGSN eventually times out, but the outcome is ambiguos, since it is impossible to determine whether the context was actually deleted or not at the SGSN.

Similar situations occur for GGSN initiated procedures (not described for sake of simplicity).






Summary of change:

The proposed solution to the problem is the following:

The GGSN returns in step 5 above a delete PDP context response with   Cause value "Non existing PDP context". The TEID in this message shall be '0'.

Thus step 6 will not occur (unless loss is very high) and the SGSN will have consistent information about the peer.




Consequences if 

not approved:
The Delete PDP context procedure could fail with no certainty that the status at the GGSN is consistent (it is not known whether the procedure has failed because all of the Requests were not received or because the context has been torn down but all the response messages were lost). The result may eventually be a number of "orphaned" sessions on the GGSN and undesirable effects in time based charging if the application at the SGSN uncorrectly determines that the PDP context is torn down at the GGSN when instead all the delete PDP context requests were lost.
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7.3.5
Delete PDP Context Request

A Delete PDP Context Request shall be sent from a SGSN node to a GGSN node as part of the GPRS Detach procedure or the GPRS PDP Context Deactivation procedure or from a GGSN node to a SGSN node as part of the PDP Context Deactivation Initiated by GGSN procedure. A request shall be used to deactivate an activated PDP Context or an activated set of PDP contexts associated to a PDP address assigned to a single MS.

A GSN shall be prepared to receive a Delete PDP Context Request at any time and shall always reply regardless if the PDP context exists or not  (as per the Delete PDP Context Response message description section), except in cases described below.
If any collision occurs, the Delete PDP Context Request takes precedence over any other Tunnel Management message.

The Teardown Ind is used to indicate that all PDP contexts that share the PDP address with the PDP context identified in the request should also be deactivated. This may trigger the deletion of all the information kept for a MS at a GSN, if no other PDP contexts associated to other PDP addresses are active on the GSN. This information element shall always be included by the sending GSN when the last PDP context associated to a PDP address is torn down and there are no outstanding Create PDP context requests for other PDP context different from the one being torn down for that PDP address. 

If a GSN receives a Delete PDP context without a Teardown Indicator and only that PDP context is active for a PDP address, then the GSN shall ignore the message.  (Note: This is symptom of a race condition. The reliable delivery of signalling messages will eventually lead to a consistent situation, allowing the teardown of the PDP context.)The optional Private Extension contains vendor or operator specific information.

Table 11: Information Elements in a Delete PDP Context Request

Information element
Presence requirement
Reference

Teardown Ind
Conditional
7.7.16

NSAPI
Mandatory
7.7.17

Private Extension
Optional
7.7.44

7.3.6
Delete PDP Context Response

The message shall be sent as a response of a Delete PDP Context Request.

A GSN shall ignore a Delete PDP Context Response for a non-existing PDP context.
If a GSN receives a Delete PDP Context Request message for a non existing PDP context, it will send back to the source of the message a Delete PDP Context Response message  with cause value "Non existent". The TEID value used in the response message shall be zero.
Possible Cause values are:

-
‘Request Accepted’

-
‘Mandatory IE incorrect’

-
‘Mandatory IE missing’

-
‘Optional IE Incorrect’

· ‘Invalid message format’
· 'Non existent'.

If the received Delete PDP Context Response contains a cause value other than ‘Request accepted’ and 'Non Existent', the PDP context shall be kept active.

The optional Private Extension contains vendor or operator specific information.

Table 12: Information Elements in a Delete PDP Context Response

Information element
Presence requirement
Reference

Cause
Mandatory
7.7.1

Private Extension
Optional
7.7.44
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