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Introduction and Background
In RAN3 meetings, latency performance due to Relay deployment has been discussed and C-plane delay during handover in case of RN deployment was discussed in [1].
In this contribution, we propose a concept of handover optimization.
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Discussion

Necesity of handover optimization from C-palen aspect was pointed out in [1]. Summary of the problems are below;

Fig1 shows an example illustration of RN deployment case. There are 2 eNBs cells and 1 RN cell which has camped on eNB2, a UE which has camped on eNB1 cell just try to perform handover from eNB1 cell to RN cell.

Fig2 shows an example of handover procedure in RN deployment case. 

When eNB1 receives Measruement Report message from the UE, the eNB1 decides handover to appropriate cell (RN cell) and send Handover Request via X2 or S1 and Un interface. If the RN can accept the Handover Request, the RN sends back Handover Request Acknowledge with Handover Command message by the RN. If the RN can not accept the Handover Request due to over cell load or other reasons, the RN sends back Handover Preparation Failure.

When source eNB1 receives the Handover Preparation Failure from the target RN, the eNB1 would select other target cell (eNB2 cell).  
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Fig1: Illustration of RN deployment case
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Fig2: Example of handover procedure in case of RN deployment case

Problem is that eNB1 exchanges the handover related messages several times via X2 or S1 interface even the original target cell and the new target cell are deployed at same area when handover failure is happended.
3



Proposal
We could assume that source node (eNB1) selects the donor eNB (eNB2) as the new target cell when handover failure for original target cell (RN) is happened. Because the DeNB(eNB2) and RN would be layered deployment at the same area. Therefore, if DeNB (eNB2) can send back own Handover Command message by itself instead of Handover Command message by the RN when RN can not accept the Handover Request, C-plane delay on X2 or S1 interface would be reduced. 
Fig3 shows an example of optimized handover procedure. 

In this example, when eNB1 receives Measruement Report message from the UE, the eNB1 decides handover to appropriate cell (RN cell) and send Handover Request via X2 or S1 and Un interface. If the RN can not accept the Handover Request due to over cell load or other reasons, the RN sends back Handover Preparation Failure to the donor eNB (eNB2).

The donore eNB (eNB2) sends Handover Request Acknowledge with own Handover Command message by itself instead of forwading Handover Preparation Failure. Then, source eNB1 may decide handover to eNB2 and send Handover command message by the eNB2 to the UE.
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Fig3: Example of optimized handover procedure in case of RN deployment case

In order for the Donor eNB to alternate the X2 Handover messages from target RN, the Donor eNB needs to interpret X2 Handover messages between source eNB/RN and target RN. It does mean that if the proposal is agreeable, the consequence is that the X2 need to be always terminated in Donor eNB.

For the Architecture 2 and 4, since it is assumed Donor eNB will terminate the X2AP (in addition to S1AP), there is no impact on the concept.  For the Architecture 1 and 2, since it is not assumed that the Donor eNB will not terminate the X2AP, the concept might be consequently changed.
As the result of above consideration, we propose;
Donor eNB can send back own Handover Command message by itself instead of Handover Command message by target RN to source node in case the target RN responds NACK for handover request.
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Conclution
For improvement of handover delay, we propose; 

Donor eNB can send back own Handover Command message by itself instead of Handover Comamnd message by target RN to source node in case the target RN responds NACK for handover request.

If this proposal is agreeable, following text proposal should be captured to the draft TR36.806 [].
Text Proposal
6.1 X2 Interface

It is assumed that the X2 interface is allowed at the relay node and that the applicable X2 functions comprise all specified X2 functions. 

The concern for allowing X2 at the relay node mainly stem from the concern that too many relays may try to establish X2 connection with the macro eNBs, as in the case of HeNBs. However, number of Relays within the coverage of a macro eNB is likely to be much lower than the number of HeNBs, as the relays normally will be managed and operated by the operator, and the Relays need to use the air interface of the Donor-eNB. 

Hence, the existence of the X2 interface at the relay node is under the assumption of a similar order of magnitude of X2 interface connections as a Release 8 deployment. 

The X2AP protocol is also terminated at the relay node. Terminating the X2 protocols at the relay has the following benefits:

· Eliminates any changes to the Donor-ENB, facilitating easier and faster deployment of the relays;

· Eliminates the need for new protocols between the relay and the Donor-eNB to translate the X2 protocol messages and payload.

It is assumed that data forwarding should be supported for HO between the relay node and another cell.
The Donor-eNB can interrupt X2AP messages between the relay and other eNB/relay. 
It is assumed that the Donor-eNB can send Handover Command message by the Donor-eNB to the source eNB/relay, when the target relay can not accept the Handover Request message from the source eNB/relay.
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