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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. Decision for standardization follows.
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.
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Figure 2: Timer settings in LTE Handover
Three timers can be identified at first sight.

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.
The action upon expiry is visible on the S1 interface and this timer should be standardized.

The proposed statement covering the timer is to be included in TS36423:

“Upon Trelocprep expiry, the source eNB shall send a CANCEL message towards all the target eNBs for which a preparation had been initiated with the cause value “Trelocprep expiry”.”
Treloc complete: 
This timer is to control the arrival of the UE following the sending of HO Command in the target eNB. Due to the possible multiple preparation feature, the UE may never arrive. There are two possibilities:

· either it is mandated that the source eNB sends always immediately an explicit  Cancel message to the non elected target eNBs that should arrive before the timer expires. The expiry of the timer could then be seen as exceptional and abnormal;
· or the HO Cancel is optional and the target eNB is supposed to release autonomously its preparation context. The expiry of the timer is then usual case.
In both scenarios however, the expiration of the timer should not lead to visible actions over the interface. The target eNB should indeed not send a RELEASE RESOURCE message to source eNB upon expiry because that could have been sent by another target eNB. 
According to the criteria selected in RAN3 the timer should not be standardized. It will exist as an implementation specific timer.
Trelocoverall: 
A defense timer is needed in the source eNB in case it doesn’t receive the RELEASE RESOURCE message. 
Trelocoverall should be long enough to receive back the UE in case it fails on target cell with a context still up and running. It should be also tuned longer then Treloc complete so that there is an existing context when the Resource Release message is received. Its expiry can thus be considered as an abnormal case.

Upon expiry in UMTS, the RNC is expected to send an Iu Release Request to free the source Iu. Upon expiry in LTE, the source eNB could send an S1 UE Context Release Request.

The action upon expiry is visible on the S1 interface and this timer should be standardized.
The proposed statement covering the timer is to be included in TS36413:

“Upon Trelocoverall expiry, the source eNB shall send an S1 UE Context Release Request towards the MME with the cause value “Trelocoverall expiry”.”
3 Conclusion

This paper has done the analysis of which timers need to be standardized upon RAN3 criteria and what are the necessary actions upon their expiry in the LTE. It has shown that:
· fewer timers are required than in UMTS (three)

· only two of these timers lead to visible action respectively over the interface X2 and S1 and should therefore be standardized according to RAN3 criteria defined at RAN3#57 meeting.

It is proposed follow RAN3 recommendation and standardize the two timers Trelocprep and Trelocoverall together with the associated behaviour upon their expiry. This will avoid any interoperability issue in IOT phase. 
This will also ease for the operators the setting of the timers in the early deployment phase of LTE.
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