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1 Introduction

For the finalization of the stage 3, it is necessary to look at the ways timers are handled during handovers. Which timers are necessary for the new X2-based handovers is analysed below together with what actions are supposed to be triggered upon their expiry.

2 Description
The analysis of the timers is started here-below taking into account as a reference the current UMTS relocation timer settings. 

2.1 Timer and actions in UMTS handover
The call flow presented here-below applies for the inter-RNC relocation with no change of SGSN.
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Figure 1: Timer settings in UMTS Handover
The following list of actions is expected upon expiry of these timers:

· Trelocprep: cancel relocation sent from source RNC to CN
· Trelocalloc: Iu Release sent by CN to target RNC

· Treloc complete: Iu release sent by CN towards source RNC and target RNC

· Trelocoverall: Iu Release Request sent from source RNC to CN

· Tdatafrwd: allow treatment of Iu Release Command

2.2 Proposed timers and associated actions for LTE

The call flow presented here-below applies for the X2-based handover between source eNB and target eNB.

The following list of timers and actions can be reused for LTE: 

· Trelocprep: there is still a preparation phase controlled by the source RAN node. Therefore still applicable. Upon expiry, the source eNB could send an explicit Cancel to the target eNB.
· Trelocalloc: the resource allocation at target side within the preparation phase is now directly controlled by the same node as the preparation phase itself: the source eNB. An additional timer is thus not needed in source eNB.  

· Treloc complete: The sender of the message encapsulating the HO Command is here the target eNB. This timer is still needed to control the arrival of the UE following the sending of HO Command. But it is a target eNB timer instead. Upon expiry, the target eNB should autonomously release its preparation context. It should also not send a release resource to source eNB because that could have been sent by another target eNB.
· Trelocoverall: A defense timer is still needed in the source eNB in case it doesn’t receive the Release message. Upon expiry, source eNB reaction should be discussed (S1 context release?)
· Tdataforwrding: provided that we have explicitly specified that the resources shall only be released after the forwarding is complete, this timer is not needed.

Therefore, only three timers remain applicable after a first analysis to the X2-based handover scenario. This is illustrated in the figure below: 
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Figure 2: Timer settings in LTE Handover
However the next question is which ones of these timers should be standardized. These timers will for sure exist in implementations even if not standardized. 

However standardizing them provides the following advantages:

· it is easier for the operators in a multi-vendor contexts and for the operational settings of these timers,

· the behaviours of the nodes upon starting and stopping the timers can be well and easier captured in the RAN3 specifications, reducing the risk of inter-operability issues. 

Alcatel-Lucent therefore prefers to standardize them.
3 Conclusion

This paper has started the analysis of which timers are really needed and what are the necessary actions upon their expiry in the LTE. It has also shown that it is better to standardize them.
It is proposed to discuss the scenarios presented in this paper and decides to standardize the timers proposed.

It is then proposed to capture the expected behaviours upon timer expiry clearly in the TS36.423 specification as part of the stage 3 drafting process, starting with the proposals in this paper.
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