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1. Introduction

In the email discussion on the handover cancel procedure, there were two main open issues identified:
1. Should it be possible to initiate the Handover Cancel procedure before the Handover Preparation procedure has been finalized?
2. Do the Handover Cancel Procedure require an acknowledgement message?
In this contribution we analyze these open issues, and propose a way forward.

2. Analysis
2.1 When to initiate the handover cancel procedure
The initiation of the handover cancel procedure can be specified in three ways:

Alt 1: 
By explicitly stating that the handover cancel procedure shall not be initiated unless a handover has been previously prepared and acknowledged by the target eNodeB.

Alt 2: 
By explicitly stating that the handover cancel procedure can be initiated at any moment after the handover preparation.

Alt 3: 
By not stating anything at all. In this case a general rule is assumed to apply that source eNodeB shall not initiate new procedures unless earlier initiated procedures have been finished.

In table 1 we provide an comparison of the different options.
	
	Alt 1:
HO Cancel shall not be initiated unless a prepared handover has been acknowledged by the target eNodeB.
	Alt 2:
Handover cancel can be initiated at any time after the initiation of the handover preparation procedure.
	Alt 3:
No explicit statements on initiation of handover cancel. A general rule is assumed to apply (source eNodeB shall not initiate new procedures unless earlier initiated procedures have been finished)

	Implementation complexity – source eNodeB
	Neutral

There is a relation between prepared handovers and when to initiate the HO cancel procedure.

Source eNodeB needs to check that an acknowledgement has been received before initiating the HO cancel. 
	Neutral

Although source eNodeB can send the HO cancel message immediately, there is anyhow a relation between prepared handovers and when to initiate the HO cancel procedure.

This, as there is a risk of crossing messages, meaning that the HO preparation acknowledgement, and HO cancel can be sent at the same time.  The source eNodeB would need to implement a handling for what to do when receiving a HO preparation acknowledgement, just after a HO cancel has been sent.
	Good

There is no relation between prepared handovers and when to initiate the HO cancel.

Source eNodeB might have to queue the HO cancel procedure, but that is just “business as usual”, no specific check needs to be performed.

	Implementation complexity – target eNodeB
	Neutral
It could be claimed that the specification would guarantee that HO cancel will never be sent unless a preparation has been done. Thus, the target eNodeB implementation could be simplified. 

Such implementation would however not be very robust, and is not likely. Thus target eNodeB must always be prepared to receive a HO cancel message although the HO has not been prepared.
	Bad
The target eNodeB implementation has to implement a specific look-up mechanism for the identification of the correct UE context compared to normal message handling.

The same reasoning on robustness as in Alt 1 apply.
	Good
There is no special handling (meaning implementation) of the HO cancel message.
The same reasoning on robustness as in Alt 1 apply.

	Identifiers
	Good
All messages can use the target eNB context identifier to identify the context in the target eNB
	Bad
The HO cancel message will need to use a specific identifier to identify the prepared HO. 
	Good
All messages can use the target eNB context identifier to identify the context in the target eNB

	Potential Performance Aspects
	Neutral

Prepared resources in target eNB are kept slightly longer (one X2 roundtrip) at handover cancel. (Same as Alt 3)
No difference in amount of signalling.
	Good

Prepared resources in target eNB are released slightly earlier (one X2 roundtrip) at handover cancel.

No difference in amount of signalling.
	Neutral

Prepared resources in target eNB are kept slightly longer (one X2 roundtrip) at handover cancel. (Same as Alt 1)
No difference in amount of signalling.


Table 1: Comparison table
We believe that the potential performance gains with Alt 2 are neglectable. Striving for simplicity, Alt 2 should therefore be excluded as it implies higher implementation complexity.

The difference between Alt 1 and Alt 3 is minor, but we still think we should strive for simplicity, which would motivate the selection of Alt 3.
Thus, we conclude that:

· The X2AP specification should include a general statement about that one procedure should be finished before a new procedure should be initiated.

· The X2AP specification should not do any specific statement on when the HO cancel message should be sent, and as a consequence, the general rule in the bullet above applies.

· The Handover Cancel message shall use the target eNodeB UE Context identifier, as the majority of other X2AP messages.

2.2 Is an acknowledgement required?
The second open issue is related to if the Handover Cancel Procedure does require an acknowledgement message or not?

Under the assumption that we have reliable transport, acknowledgement messages are required for two reasons:

· There is RNL information that needs to be transferred from the receiver to the originator of the procedure.

· Although no specific RNL information is required to be transferred, there is a need to inform the originating node, so that it can continue with for example other related signalling. 

For the HO cancel procedure, none of the above reasons are fulfilled. At HO cancel, there is no information that needs to be transferred from target eNodeB to source eNodeB, as the target should just delete the context and forget about the handover preparation. There is neither a need to inform the source eNodeB so that it could continue with other related signalling, as the source eNodeB is not depending on the target eNodeB for taking future decisions related to this UE.
It could be claimed that it is “good practice” to include acknowledgements in the protocol design, but that has the cost of additional error cases and increased complexity. For example, could the source eNodeB be “locked” if it does not receive the handover cancel acknowledgement message, meaning that if the target eNodeB does not respond a handover cancel, the source eNodeB can not take a new handover decision and initiate a new handover towards any cell within that eNodeB.

Considering that there is no specific need for a handover cancel acknowledgement message, and that the introduction of such a message would imply extra complexity, we conclude that:
· The Handover Cancel procedure does not need a specific acknowledgement message.

3. Proposal

From the discussion in section 2.1 and 2.2, we propose the following:
· The X2AP specification should include a general statement about that one procedure should be finished before a new procedure should be initiated.

· The X2AP specification should not do any specific statement on when the HO cancel message should be sent, and as a consequence, the general rule in the bullet above applies.

· The Handover Cancel message shall use the target eNodeB UE Context identifier, as the majority of other X2AP messages.

· The Handover Cancel procedure does not need a specific acknowledgement message.

Should these proposals be agreeable, CR [R3-071526] includes the proposed changes.
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