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1. Introduction

This document summarises the discussion on Handover Cancellation timing, clarifies the identified issues and proposes solutions for them.
2. The proposal on handover cancellation during preparation phase
2.1 Justification

The following are the reason why the ongoing handover preparation should be able to be cancelled before the preparation phase is finalised.

· UE’s radio condition (RRC procedure) coordination:
It is necessary for the eNB to have the ability to follow and coordinate the handover process in the network and the radio condition in the UE, i.e. Measurement Reporting from UE according to the UE radio condition.

· Effective resource management in eNB: 
It is desirable for a eNB to release as soon as possible, i.e. all the unnecessary resource that it knows are not needed to be reserved any longer. 
2.2 Summary on the discussion in Tuesday

The following are the summary of the discussion:

· The concept of performing handover cancel before handover preparation phase is finalised, is basically agreeable.
· There are some identified issues that need to be clarified. These are clarified in section 3.
3. Identified Issues
3.1 S1 Handover case

Problem 1: GTP-C problem HO Cancel arrives earlier than HO Request
Concern: It was commented that since GTP-C which is adopted as the signalling transport for S10 int., there is the possibility that HO Cancel may arrive earlier than HO Request, the Target MME will not understand which prepared context to be released/cancelled.

Solution: When there the prepared context can not be identified, the target MME can either send Error Indication or ignore the message.

Problem 2: The necessity of Handover Cancellation ACK

Option 1: Handover Cancel ACK defined


Concern: 
- Complexity on the need to wait for the Handover Cancel ACK
- the Source eNB can not release the reserved resource right after the sending of Handover Cancel ACK


Option 2: Handover Cancel ACK not defined


Concern: 
1. The handling when the Handover Cancel is sent but Handover Command is received afterwards in the Source eNB.
2. Source eNB performs Handover Preparation for the same UE towards the same MME right after it sends Handover Cancel.
In this case, there is the possibility that the MME will create 2 different contexts for the same UE.

Overall solution: 


Considering and comparing the concern in each options on whether the Handover Cancel ACK is defined, it is useful to have Handover Cancel ACK, especially to avoid the possibility of creation of 2 different context for the same UE in MME.
Problem 3: UE signalling identification problem

Concern: When Handover Cancel can be performed before handover preparation phase is finalised, the UE Context Release procedure that is triggered in the target side (target MME towards target eNB) will only contain ‘MME S1AP UE ID’. 
Therefore, the identification/look up of UE context is different from the usual S1AP message.
Solution: To solve this problem, the following 2 options may be applied:

1. Defining new additional IE to help the look-up of UE context. 

2. eNB has to be able to perform searching/look-up based on ‘MME S1AP UE ID’.
3.2 X2 Handover case
Problem 1: Standardised Timer Problem

Concern: One company interprets that the existence of TRELOCPrep would restrict that as long as the timer has not expired yet, and therefore if it is allowed that Handover Cancel can be sent before the preparation phase is finalised, the TRELOCPrep is not needed anymore.
Solution: Other interpretation is that the existence of the TRELOCPrep timer is not restricting the sending of Handover Cancel message whenever it is necessary, i.e. to follow/coordinate UE RRC condition. The timer can be stop whenever the events that triggers the sending of Handover Cancel occurs.
Therefore, there is no concern on leaving the already defined timer as is.
Problem 2: The necessity of Handover Cancellation ACK


Option 1: Handover Cancel ACK defined

Concern: 
- Complexity on the need to wait for the Handover Cancel ACK
- the Source eNB can not release the reserved resource right after the sending of Handover Cancel ACK
Solution: Not defining Handover Cancel ACK


Option 2: Handover Cancel ACK not defined


Concern: The handling when the Handover Cancel is sent but Handover Request ACK is received afterwards in the Source eNB.


Solution: Handover Request ACK that received after Handover Cancel is sent shall be ignored.

Overall solution: 


Handover Cancel ACK is not needed since it is less complex and can allow effective resource release.
Problem 3: Identification Problem

Concern: Also in ‘normal’ HO Cancel procedure (performed after Handover Request ACK is received) and ‘early’ HO Cancel (before Handover Request ACK is received.
In ‘normal’ HO Cancel procedure the UE is identified by ‘old eNB X2 UE ID’ and ‘new eNB X2 UE ID’, whereas in ‘early HO Cancel procedure the UE is identified only by ‘old eNB X2 UE ID’.
Therefore, the identification/look up of UE context is different from the usual X2AP message.
Solution: To solve this problem, the following 2 options may be applied:

1. Defining new additional IE to help the look-up of UE context. 

2. eNB has to be able to perform searching/look-up based on ‘old eNB X2AP UE ID’. 
4. Summary Proposal

1. Handover cancellation procedure is allowed to be performed before handover preparation phase is finished. This applies for both S1 and X2 handover

2. S1 Handover

1. ERROR INDICATION is sent from the Target MME to Source MME (Source eNB) when HANDOVER CANCEL arrives earlier than HANDOVER REQUEST.
Other solution can be that, the Target MME ignores the message.
2. Handover Cancel procedure (HANDOVER CANCEL, HANDOVER CANCEL ACK) is needed. Therefore, class 1 procedure kept as it is.
3. X2 Handover

1. Standardised Timer is not an issue. Handover cancel may also be performed before TRELOCComp expires.

2. Handover Cancel ACK is not needed. Therefore, class 2 procedure is kept as it is.

4. eNB shall be able to perform  UE context look-up based on the ‘source node XXAP UE ID’
ANNEX
ANNEX1: S1 Handover
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Figure 1: S1 Handover Cancel defined as in TS36.413 v810
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Figure 2: S1 Handover Cancel during the preparation with ACK  

Figure 2:S1 Handover Cancel during the preparation without  ACK

ANNEX 2: X2 Handover
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Figure 4: X2 Handover Cancel defined as in TS 36.423 v810
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Figure 4: X2 Handover Cancel during the preparation with ACK 

Figure 5: X2 Handover Cancel during the preparation without ACK
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