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1. Introduction
In Release 8, CT1 has introduced NAS signalling recovery mechanism which is performed when UE encountered RLF (Radio Link Failure). This paper proposes enhancement related to this functionality.
2. NAS signalling recovery
2.1 How it works in release 8
In Release 8, CT1 introduced the concept of NAS signalling recovery mechanism which is aimed to synchronize status between UE and MME when UE encountered RRC connection failure. Figure.1 shows how it works. As you can see in the figure, all EPS bearers (GBR, non-GBR) in the UE side are kept “active” until NAS recovery procedure successfully completes (e.g. reception of TRACKING AREA UPDATING ACCEPT message when the UE stays in E-UTRAN). 
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Figure.1 NAS signaling recovery

2.2 What is the problem in the current model?

After “RRC Connection failure” indication from lower layer, if suitable cell is found soon, NAS signalling recovery is performed by NAS layer accordingly. As a result, ESM bearer status between UE and network will be synchronized as well soon. In such a case, there is no problem. However, in certain cases problems are foreseen.
Case 1) In case, no suitable cell found for a long time period after “RRC Connection failure” occurred (e.g. UE enters no LTE/UTRAN/GERAN radio coverage area, for instance, UE is in the train which runs through the long tunnel).
Case 2) In case, the UE moves too fast and can not accomplish NAS signalling connection recovery, e.g. UE cannot receive TRACKING AREA UPDATING ACCEPT message.
In both cases above, even though GBR bearer(s) might be locally released in the network side (MME) already, the UE can not locally release corresponding GBR bearer(s) as there is no trigger for it. This causes de-synchronization of EPS bearer context status between the network and UE and may lead to the following problems:
From application point of view, GBR bearer(s) are seen still “active” despite the corresponding bearer is already released in the network side. It may lead undesired application behaviour at UE. For example, if a VoIP application is used, there is a possibility that the application displays “communication on-going” to the user of the UE until the GBR bearer for VoIP is terminated by successful NAS Recovery procedure. 

In such a case, if the operator charges per time basis for VoIP service, the user of the UE believes continuously charged until the UE display shows “communication terminated”. This will cause the user complaint so that it is preferable that such a de-synchronization of GBR bearer at network and UE is minimized as short as possible.

It is proposed that CT1 recognise the above-mentioned problem and discuss the solution for it.
3. How to resolve these problems

To overcome these problems, this paper proposes to introduce new NAS level timer in release 9 specification.
3.1 Proposal

A newly introduced timer is informed when the GBR bearer is established, and works as the following. This enhancement makes NAS layer to control GBR bearers.
UE side: The timer value is given by the network each time new dedicated EPS bearer for GBR is set up. The timer is maintained for each dedicated EPS bearer. The timer is started when the NAS layer in the UE received new indication from lower layer which informs NAS layer of the RLF detection at the lower layer. When this timer is expired, GBR bearer is locally released without peer to peer signalling with MME. If NAS signalling connection recovery is accomplished while this timer is running, the timer is stopped and corresponding GBR bearer will handled according to EPS bearer context status IE received from the network, i.e. maintained or released.Figure.2 shows how new NAS timer (T34xx) is informed by the network to the UE. 
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Figure.2 How the new timer(T34xx) is informed by the network

Figure.3 shows the outline of this enhancement.
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Figure.3 enhancement on NAS signaling recovery

The new NAS timer(T34xx) is started after T310. The reason why it is not started after T311 expiry is because the T311 value is ranged from 1000ms to 30000ms, and if T34xx starts after T311, the release of GBR bearer will be delayed in some cases, and this cannot meet the original purpose that the GBR bearer at UE can be released earlier than current specification
Table.1 shows outline of newly introduced NAS timer T34xx.




Table.1 Outline of T34xx
	Action
	Trigger for the Action

	Start the timer
	When NAS layer is informed about expiry of T310 (detection of Radio Link failure in AS layer).

Note: New indication from AS layer needs to be specified by RAN2.


	Normal Stop
	Case 1) When NAS layer is informed about RRC connection re-establishment by AS layer is successful.

Case 2) NAS recovery is performed successfully

Note: New indication from AS layer needs to be specified by RAN2


3.2 Why introduce new NAS timer

The motivation to introducing new NAS timer is as follows:
1) NAS layer in UE side can locally release GBR bearer(s) independent from AS layer behaviour. For example, UE can release GBR bearer(s) even when it can not find suitable cell for a long period.
2) As the NAS timer is informed by the network in each time dedicated bearer is set up, NAS timer is maintained per each GBR bearer. Thus the timing for releasing each GBR bearer can be controlled per GBR bearer basis(e.g. depending on QoS that is requested by UE).
4. Conclusion

This paper discussed the REL9 enhancement on NAS signalling connection recovery and it is proposed that CT1 agree that:
· CT1 agrees on the problem pointed out in this paper.

· CT1 agrees on the enhancement proposed in this paper.

· CT1 sends LS to RAN2/SA2 to inform the change in order to meet above mentioned CT1 requirement on UE behaviour and ask appropriate actions.
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