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19.2.2.5
Handover signalling procedures

Handover signalling procedures support both, inter-eNB handover and inter-RAT handover. 

Inter-RAT handovers shall be initiated via the S1 interface. 

Inter-eNB handovers shall be initiated via the X2 interface except if any of the following conditions are true:

· there is no X2 between source and target eNB.
· the source eNB has been configured to initiate handover to the particular target eNB via S1 interface in order to enable the change of an EPC node (MME and/or Serving SAE-GW).
· the source eNB has attempted to start the inter-eNB HO via X2 but receives a negative reply from the target eNB with a specific cause value.
NOTE:
Handling of cases where the target eNB does not reply is FFS. 
Inter-eNB handovers shall be initiated via the S1 interface, if one of the above conditions applies.
NOTE:
Affects on Home eNBs should be looked at.  

Its forseen to re-use Handover principles from the Iu interface for inter-eNB handovers which are initiated via the S1 interface.

19.2.2.5.1
Handover Preparation procedure

The Handover preparation procedure is initiated by the source eNB if it determines the necessity to initiate the handover via the S1 interface. 
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Figure 19.2.2.5.1-1: Handover preparation procedure

The handover preparation comprises the following steps:

-
The HANDOVER REQUIRED message is sent to the MME. 

-
The handover preparation phase is finished upon the reception of the HANDOVER COMMAND in the source eNB, which includes at least radio interface related information (HO Command for the UE),  successfully established SAE Bearer(s) and SAE bearer(s) which failed to setup. 

· In case the handover resource allocation is not successful (e.g. no resources are available on the target side) the MME responds with the HANDOVER PREPARATION FAILURE message instead of the HANDOVER COMMAND message.

19.2.2.5.2
Handover Resource Allocation procedure

The handover resource allocation comprises the following steps:


[image: image2]
Figure 19.2.2.5.2-1: Handover resource allocation procedure

-
The MME sends the HANDOVER REQUEST message including the SAE Bearer(s) which needs to be setup by the target eNB. 

-
The target eNB responds with the HANDOVER REQUEST ACK message after the required resources for all accepted SAE Bearers are allocated. The HANDOVER REQUEST ACK message contains successfully established SAE bearer(s), SAE Bearer(s) which failed to setup and radio interface related information (HO Command for the UE), which is later sent transparently via the EPC/CN from the target RAT to the source RAT. 
· If no resources are available on the target side, the target eNB responds with the HANDOVER FAILURE message instead of the HANDOVER REQUEST ACK message.

19.2.2.5.3
Handover Notify procedure

The Handover Completion for S1 initiated handovers comprises the following steps:

-
The HANDOVER NOTIFY message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell.  



[image: image4]
Figure 19.2.2.5.3-1: Handover completion procedure

19.2.2.5.4
Handover Cancellation

This functionality is located in the source eNB to allow a final decision regarding the outcome of the handover, i.e. either to proceed or to cancel the handover procedure. 


[image: image5]
Figure 19.2.2.5.4-1: Handover cancellation procedure

-
The source eNB sends a HANDOVER CANCEL message to the MME indicating the reason for the handover cancellation. 

-
The MME confirms the reception of the HANDOVER CANCEL message by returning the HANDOVER CANCEL ACK message.
19.2.2.5.5
Handover Completion procedure

The handover completion phase for X2 initiated handovers comprise the following steps:
-
The HANDOVER COMPLETE message is sent by the target eNB to the MME when the UE has successfully been transferred to the target cell. The HANDOVER COMPLETE message includes the outcome of the resource allocation: successfully established SAE Bearer(s)and failed to setup SAE bearer(s).
· The MME responds with the HANDOVER COMPLETE ACK which is sent to the eNB. 

· The MME responds with HANODVER COMPLETE FAILURE in case a failure occurs in the EPC.
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