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1 Introduction

During the RAN3 cyber meeting in June07, two main pending questions regarding the procedure HO CANCEL were addressed:

· whether the HO Cancel must be acknowledged or not,
· the timing to send the HO cancel message.
The two questions are somehow interrelated by some aspects. ALU tdoc R3-071443 treats the first question. This paper handles the second question assuming the answer to the first one is “no acknowledgement” (see R3-071443).
2 Description
The question “at what point of time to send the message HO Cancel” has two possible answers: 
· no restriction (1): the cancel message can be sent at any point of time. Practically this translates like the cancel message can always be sent without any constraint by the source eNodeB at the exact time that it decides to cancel with no delay.  

· Preparation Restriction (2): the timing of sending the cancel message is restricted to always happen only after the preparation phase i.e. it can only be sent after receipt of HO Request Ack message,

The difference between these two answers depends on the point of time when a cancel decision can potentiallly happen. Are there scenarios whereby a cancel decision can actually happen during the preparation phase? what is then the complexity to implement the sending restriction i.e. to delay the sending of Cancel message? 

This is what is investigated below.

2.1 HO Cancel decision during the preparation phase
There are potential scenarios whereby the eNodeB can make the decision to cancel the handover during the preparation phase. This should depend very much on implementations but examples are:
· the radio conditions have quickly changed and the best cell is again the serving cell whereas a preparation has just started towards a target eNodeB,

· in the multiple preparation scenario, the preferred cell has responded quickly and the UE has joined it whereas the preparation phase towards some other candidate eNodeBs have not finished,
· in the multiple preparation scenario, RLF occurs at the beginning of preparation phase and the UE successfully joins one of the prepared target cells before the preparation phase towards some other candidate eNodeBs have finished,
· in the multiple preparation scenario, handover preparation failure received from the preferred target eNodeB may lead to cancel quickly towards other candidate target eNodeBs to restart new preparations (e.g. for reallocation of signature purpose),

· etc…

This is of course a non exhaustive list and other scenarios may be thought of.
Now that it is established that a cancel can potentially occur during the preparation phase, the complexity of the two following solutions must be looked at.
In case the source eNB decides to cancel the relocation during the preparation phase, there are two possibilities:
· no restriction (1): the cancel is thus sent immediately (i.e. at time of cancel decision) and the context deleted at same time,
· preparation restriction (2) meaning delayed cancel: the source eNodeB waits for the reception of HO Request Ack or Failure to send the HO Cancel and it keeps the context in the meantime in source eNodeB.

2.2 Complexity and inefficiency of delaying the cancel message 
The two solutions are compared in this section from two angles: the implementation complexity and the overall efficiency (in particular from resources management perspective).
They are illustrated here-below in the nominal scenario and the crossing scenario. First the nominal scenario:
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Figure 1: immediate cancel nominal scenario

Figure 2: delayed cancel nominal scenario

Analysis

At target eNodeB: the delayed cancel leads to hold the context longer in target eNodeB. Multiplied by the number of UEs in handover situation this is not efficient and sometimes lead to useless reservation of resources.
At source eNodeB: 

· the source eNodeB must also keep active longer a UE context which is no more relevant with the delayed cancel. Multiplied by the number of UEs,
· The delayed cancel leads to an interaction between two procedures: the source eNB must suspend the execution of a procedure (i.e. the cancel) and associated internal action (i.e. the erasal of the HO context) to the termination of another procedure (i.e. the handover preparation).
The conclusion of the nominal scenario is clearly in favour of immediate cancel from both source eNodeB and target eNodeB perspectives.  
The second crossing scenario (i.e. scenarios when the messages cross) is illustrated below. One can see that it doesn’t change the evaluation assuming that the handover cancel is agreed to be not acknowledged (se tdoc R3-071443):  
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Figure 3: immediate cancel in the crossing scenario

· in the immediate cancel (figure 3), the unexpected reception of HO request ack or HO preparation failure messages can be either ignored in source eNB (similar to UMTS) or the Error Indication message can be sent. Since sending the error indication upon reception of.an unexpected message or ignoring is a basic scenario to be supported by the source eNB, no new specific additional action is required to be supported for this scenario compared to the nominal scenario (without crossing). 
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Figure 4: delayed cancel in the crossing scenario

· in the delayed cancel (figure 4), the behaviour of the source eNB is not changed compared to the nominal scenario. But this means that it also contains the same flaws: contexts kept longer in source and target eNodeBs, etc…(see above).
Therefore the same conclusion for this crossing scenario can be taken as from the nominal scenario: the immediate cancel remains simpler.
3 Conclusion

This paper has analysed the timing of sending the Handover Cancel message through various scenarios.

This paper has shown that:
· There are potentially scenarios whereby the decision to cancel the handover is taken by the source eNodeB during the preparation phase,

· In those scenarios, it is less complex and also more efficient (less resource consuming) to immediately send the handover cancel message than to introduce a restriction and delay it.

As a result, it also simplifies the standardization process: there should be no restriction in the specification (TS36.423) as to which time the handover cancel message can be sent by a source eNodeB.
It is proposed to update TS36.300 and TS36.423 according to this conclusion.
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