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Introduction and Background
In RAN3 meetings, latency performance due to Relay deployment has been discussed.

In this contribution, we further consider the latency issue of C-plane delay aspect during handover. 
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Discussion

Increasing delay on Un is well known when RNs are deployed and there are some proposals for improvement of handover procedure from U-plane aspect in [1]-[3]. In this contribution, we consider C-plane delay during handover, especially handover failure case by cpmparing between “Non RN deployment case” and “RN deployment case”. 

Case 1: Non RN deployment case
Fig1 shows an example illustration of non RN deployment case. There are 3 eNB cells and a UE which has camped on eNB1 cell just try to perform handover from eNB1 cell to eNB3 cell.
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Fig1: Illustration of non RN deployment case
Fig2 shows an example of handover procedure in non RN deployment case. 
When eNB1 receives Measruement Report message from the UE, the eNB1 decides handover to appropriate cell (eNB3 cell) and send Handover Request via X2 or S1 interface. If the eNB3 can accept the Handover Request, the eNB3 sends back Handover Request Acknowledge with Handover Command message. If the eNB3 can not accept the Handover Request due to over cell load or other reasons, the eNB3 sends back Handover Preparation Failure.

When source eNB1 receives the Handover Preparation Failure from the target eNB3, the eNB1 would select other target cell (eNB2 cell). 
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Fig2: Example of handover procedure in non RN deployment case
Case 2: RN deployment case 
Fig3 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.
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Fig3: Illustration of RN deployment case
Fig4 shows an example of handover procedure in RN deployment case. 

Normally, the handover procedure is same as non RN deployment case. However, eNB2 has to forwards messages (i.e. Handover Request) to the RN. This leads to increase C-plane delay due to transmission delay on Un. 
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Fig4: Example of handover procedure in RN deployment case
Fig5 and Fig6 show worse case of this failure scenario. There are 2 eNBs cells and 2 RN cells which have camped on eNB2, a UE which has camped on eNB1 cell just try to perform handover from eNB1 cell to RN1 cell. In this case, RN1 and RN2 can not accept Handover Request due to over cell load or other reasons. So UE may finally perform handover to the eNB2.
[image: image5.emf]eNB2

eNB1

RN2

RN1


Fig3: Illustration of worse scenario in RN deployment case
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Fig4: Example of handover procedure in worse scenario
In this worse scenario, the source eNB1 have to exchange Handover related messages to eNB2 via X2 or S1 interface and eNB2 has to forward the messages to the RNs on Un. This leads to increase C-plane delay during handover and possibility of handover failure due to time out would be also increased.
Therefore, we propose that RAN3 should consider optimization solutions for C-plane delay during handover. 
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Conclution
As the result of the above consideration, we propose; 

RAN3 should discuss optimization solutions for the C-plane delay during handover.
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