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	Reason for change:
(

	N4 #15 has in principle approved Tdoc N4-020882. The contribution recommends  the following behaviour in the old SGSN. Once the old SGSN receives the SGSN Context Acknowledge message it should always keep the PDP context(s) until a certain, follow up event takes place.  Nokia AP was to further study what could be the possible follow up scenarios permitted by the RAU procedure definitions in TS 23.060 and TS 24.008. This CR completes the AP.

After receiving the SGSN Context Acknowledgement  message, it may happen that the old SGSN does not get further messages, and the T3-TUNNEL timer expires. For these cases a common rule for all cause codes except the ‘Authentication failure’, could be derived:

· For all cause codes except the ‘Authentication failure’ the old SGSN should keep PDP contexts at least until the T3-TUNNEL timer expires.

TS 23.060 mandates that “if the security functions do not authenticate the MS correctly, the routeing area update shall be rejected, and the new SGSN shall send a reject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context Request was never received.” That prompts another rule:

· In case the cause code is ‘Authentication failure’, old SGSN shall stop the T3-TUNNEL timer, and shall not delete the PDP contexts.

Let’s look now into the case, when the MS is moving along the border of two RAs. In such a case the MS may decide to abort and re-initiate the ongoing RAU (TS 24.008). Therefore, the MS may send RAU Request either to the old, or to the new SGSN while the initial RAU has not been completed yet (MS has not yet received neither RAU Accept, nor RAU Reject message in response to the initial RAU Request message). Here two scenarios are possible. 

First, the MS sends RAU Request to the old SGSN. In case the SGSN Context Acknowledgement  message delivers cause code other than ‘Request accepted’ then the old SGSN knows that GGSN has not been updated in the initial RAU. Therefore, old SGSN may accept the request right away. This case is out of the CR’s scope, because old SGSN deletes info related to the initial RAU, like cause codes.

Second, the MS sends RAU Request to the new SGSN. New SGSN aborts the ongoing RAU and re-sends the SGSN Context Request message to the old SGSN. 

Hence, the next rule could be derived:

· For all cause codes except the ‘Authentication failure’ and the ‘Roaming restriction’ the old SGSN should keep the PDP contexts at least until the new SGSN re-sends the SGSN Context Request for the ongoing RAU.

The above rule does not apply to the case of 'Roaming restriction', because TS 23.060 reads: ”in the case of a rejected routeing area update operation, due to regional subscription or roaming restrictions, the new SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS shall not re-attempt a routeing area update to that RA. The RAI value shall be deleted when the MS is powered up.” 

	
	

	Summary of change:
(

	It is proposed to add the following recommendations to the subclause ‘SGSN Context Acknowledgment’:

· For all cause codes except the ‘Authentication failure’ the old SGSN should keep PDP contexts at least until the T3-TUNNEL timer expires. In case the cause code is ‘Authentication failure’, old SGSN shall stop the T3-TUNNEL timer, and shall not delete the PDP contexts.

· For all cause codes except the ‘Authentication failure’ and the ‘Roaming restriction’ the old SGSN should keep the PDP contexts at least until the next related message is received. Cancel Location may be the next relevant message only when the cause code was ‘Request accepted’. SGSN Context Request for the ongoing RAU may be the next related message for all cause codes except ‘Authentication failure’ and the ‘Roaming restriction’.

	
	

	Consequences if 
(

not approved:
	Ambiguity in the old SGSN behaviour, which in the specified exceptional cases may lead to either unwanted loss of PDP contexts, or to the situation when ‘orphan’ PDP contexts stay longer in memory.
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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 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'.

-
'Authentication failure'.

Only the Cause information element shall be included in the acknowledgement if the Cause contains a value other than 'Request accepted'.
For all cause codes except the ‘Authentication failure’ the old SGSN should keep PDP contexts at least until the T3-TUNNEL timer expires. In case the cause code is ‘Authentication failure’, old SGSN shall stop the T3-TUNNEL timer, and shall not delete the PDP contexts.

For all cause codes except the ‘Authentication failure’ and the ‘Roaming restriction’ the old SGSN should keep the PDP contexts at least until the next related message is received. Cancel Location may be the next relevant message only when the cause code was ‘Request accepted’. SGSN Context Request for the ongoing RAU may be the next related message for all cause codes except ‘Authentication failure’ and the ‘Roaming restriction’.
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'.

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). 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
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