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1. Introduction
This document summarises the discussion in the so far we have discussed with regard to X2 Handover Cancel procedure, explains the reasons for the necessity of Handover Cancel ACK, and proposes for RAN3 to agree on defining acknowledgement in the handover cancel procedure.
2. Discussion Status
The following is the status on the discussion around Handover Cancel procedure
· Early Handover Cancel

The concerning companies feels that sending HANDOVER CANCEL message during handover preparation can be done. However, since there is lack of discussion time the concerning CR [1], [2], [3] can not be agreed.
· The necessity of Handover Cancel ACK

It was considered that whether a HANDOVER CANCEL message should be acknowledged or not, is a different discussion from the abovementioned early handover cancel discussion.

One company saw that handover cancel acknowledge is not needed because defining HANDOVER CANCEL ACKNOWLEDGE message would ruin the normal procedure where cancellation is performed after handover preparation, whereas other thought that it is needed to make sure that all the resource is released in the target eNB.

There was no agreement on Handover Cancel procedure in the previous RAN3 meeting.
3. The issue
Assuming that the early handover cancel can be agreed, the following issue exist.
· Issue 1) the erroneous case occurrence in the target eNB when the same “Old eNB UE X2AP ID” is used by the same Source eNB
As illustrated in figure 1, after the S-eNB for the HANDOVER CANCEL message, S-eNB can not know for sure whether the T-eNB has completed the release of “Old eNB UE X2AP ID”.

Hence, there might be case where S-eNB assigns the same “Old eNB UE X2AP ID” in the next Handover Preparation for different UE.
When this case happens then the T-eNB finds the same “Old eNB UE X2AP ID” and will likely send failure response for the preparation, and the S-eNB needs to perform handover preparation twice for the concerning UE.
· Issue 2) implementation complexity of UE X2AP ID assignment

The S-eNB needs to implement a more complex algorithm for UE X2AP ID resource assignment in order to avoid assigning the same UE X2AP ID after a cancellation. For example, the S-eNB needs to set longer timer for a certain UE X2AP ID to avoid a re-assigning of that ID.

· Issue 3) mismatch interpretation between the S-eNB and T-eNB with regard to the UE preparation status, which is caused by signalling crossing between HANDOVER REQUEST ACK and HANDOVER CANCEL, which could cause an IOT problem

The present specification in 36.423 v8.3.0 specifies the following behaviour for Handover Preparation and Handover Cancellation, respectively.

Description in Handover Preparation:
Upon reception of the HANDOVER REQUEST ACKNOWLEDGE message the source eNB shall stop the timer TRELOCprep,  start the timer TX2RELOCOverall and  terminate the Handover Preparation procedure. The source eNB is then defined to have a Prepared Handover for that X2 UE-associated signalling.
Description in Handover Cancellation
At the reception of the HANDOVER CANCEL message, the target eNB shall remove any reference to, and release any resources previously reserved to the concerned UE context.
As illustrated in figure 3, if the S-eNB receives HANDOVER REQUEST ACKNOWLEDGE after it sends HANDOVER CANCEL, according to the specification, the S-eNB would understand that there is still a prepared handover for the UE, but the T-eNB would have released all the resources for the concerning UE. 
Another possibility would be that the S-eNB has released the concerning UE context after it has sent the HANDOVER CANCEL to the T-eNB. Then receiving HANDOVER REQUEST ACKNOWLEDGE will be handled as unexpected message so S-eNB may initiate the Error Indication procedure.
If introducing of the HANDOVER CANCEL ACKNOLEDGE message, will then cures this possible problem because the S-eNB will release the concerning UE context unambiguously and identify the reception of a unexpected HANDOVER REQUEST ACKNOWLEDGE as the “message crossing” (i.e. needs not send “ERROR INDICATION”).


Figure 1: Problem without acknowledgement of handover cancel

Figure 2: Problem solved with acknowledgement of handover cancel


Figure 3: Crossing signalling between HANDOVER REQUEST ACK and HANDOVER CANCEL

4. Introduction of HANDOVER CANCEL ACKNOWLEDGE message
A simple way to solve the issue is to introduce the HANDOVER CANCEL ACKNOWLEDGE message. As illustrated in above Figure 2 and Figure 3, with the HANDOVER CANCEL ACKNOWLEDGE message can solve the issue 1), 2) and 3) as discussed in chapter3 above. With the introduction of the HANDOVER CANCEL ACKNOWLEDGE message, it can also align with the handover cancel procedure in S1AP.
5. Conclusion and proposal
The necessity of acknowledgement of handover cancel was explained. All the problems explained in section 3 can be solved by defining acknowledgement message from T-eNB towards the S-eNB for handover cancellation.
It is proposed for RAN3 to agree that HANDOVER CANCEL ACKNOWLEDGE  is defined for X2 handover. The corresponding CR is provided in R3-082685.
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