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Abstract of the contribution:

In the SA2#68, an open issue regarding the network clean-up on abnormal switch-off was discussed. In this paper we argue that the resources in the network can get cleaned-up with existing mechanisms and timers for most of the cases.  Thus, no additional mechanisms are required. 
1. Introduction:

When the UE is attached to an access system and switches off due to unexpected problems, the context relating to the UE remains in network. This obsolete context is present in the HSS, PCRF and the access network. 
In this paper we discuss how this obsolete context can be cleaned up. We also discuss whether this obsolete context cause problems for the UE if it switches on again before the context is cleaned.

2. Discussion:

In this section we consider various cases in which the problems of unnecessary PDN connections occur. The scenario considered here is the UE which is capable of 3GPP access and a non-3GPP access which supports ‘network-assisted’ connectivity to multiple PDN upon handover. (The case when non-3GPP access expects UE to initiate PDN connection for each PDN (other than default) upon handover is not considered as teh problem does not occur in this case.)
Case 1: Abnormal Switch off and Power on in same Access:
When the UE does an abnormal switch off in 3GPP access, and reattaches to the same access, there are existing procedures which cleanup the obsolete resources in the system. This is as specified in 23.060 and 23.401. We can expect similar system to be available in non-3GPP access networks. Hence, if the UE does an abnormal switch off in one access system and powers-on in the same access system, the issue of unnecessary PDN connections does not arise.

Case 2: Abnormal Switch off in one access and power on in a different access:
When the UE switches off in one access and powers on in a different access, the UE for all practical purposes has disappeared for the first Access. In 3GPP (23.060), a mechanism is defined for handling the UEs which disappears from the network. A UE reachable timer is set up for each UE and if UE does not do an RAU before the timer expires, the UE PPF flag is unset. The UE can also be implicitly detached some time after the timer expires. The detach procedure cleans the resources in the network. Similar mechanisms are expected to be present in non-3GPP accesses also (for e.g., after the authentication keys expire, the UE may be detached from the system). Thus, when the UE powers on in a different access compared to the one in which it did switched off and stays in the same access till this ‘UE reachable’ timer expires in the source access, the issue of unnecessary PDN connections does not arise.
Thus in case of abnormal switch off, the network will contain the extra context only in the following scenarios: 
1. The UE does an abnormal switch off in access 1, powers on in access 2 and then moves back to access 1 before the ‘unreachable timer’ expires and resource cleanup occurs in source access. 

2. The UE connects to the same APN which exists in the obsolete context.

In the next section we discuss how the resource clean up can be handled in these cases.
3. Resource Clean-up upon unexpected switch off

In this section we consider only those non-3GPP accesses which support ‘network-assisted’ connectivity to multiple PDN upon handover.

a. UE attaches to same APN to which it was connected before the handoff
In this case, the UE attaches to the network after being abnormally switched off. The UE then connects to the same APN as which was connected earlier before the switch off and thus the PDN GW will have the context regarding this APN. Thus when the UE attaches to the same APN again, the non-3GPP access will have the context for the PDN connection. We have 2 options for solving the issue:
Option 1: Non-3GPP access will send the PBU with HI=2 to switch the old tunnel to the new access. The UE will obtain the same IP address as was allocated in the previous access. As the UE had done an abnormal switch off, it does not matter to UE which IP address it gets.
Option 2: Non-3GPP access sends the PBU with HI=1 (initial attach). PDN GW, on seeing that it already has another context for the same APN, will revoke the old PDN connection and allocate a new IP address to this PDN connection.

Conclusion:

We prefer the Option 1 as this is less complex compared to option 1.
b. UE gets connected to PDNs in obsolete Context

When the UE is connected to obsolete PDNs upon handover, default bearers are formed (at the very least) with unexpected IP addresses in the UL TFT. When the handover completes, the UE can disconnect these default bearers, thus initiating the PDN disconnection procedure in the network.

Thus even in the rare case when UE is actually attached to additional PDNs, the network resources can be cleaned up although with some additional signalling.

Proposal:
We request the meeting to agree to the conclusions and clarify the following:
1. In 23.401 that ‘If the operator supports non-3GPP access, the UE should be detached sometime after the ‘UE reachable timer’ has expired. This is proposed in 23401 CRNum0698, S2-087609.
2. If the UE receives additional resources after handover e.g. default bearers which were unexpected, the UE disconnects these resources after handover completion. If the non-3GPP access contains context for the PDN connection and the UE has made a request for new PDN connection, the PBU is sent such that the PMIP tunnel is switched to the new access. This is proposed in 23.402 CRNum0546, S2-087610.
The proposed changes to the 23.401 and 23.402 do not propose any new procedures to 3GPP and non-3GPP access. In this proposal existing mechanisms are used to solve the issues with obsolete contexts.

