Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #79            
 R2-124003
Qingdao, China, Aug. 13 – 17, 2012
Agenda item:
7.9.2
Source: 
LG Electronics Inc.
Title: 
Enhancement of outbound handover based on direction of movement
Document for:

Discussion
1 Introduction

Many companies showed simulation results that the handover performance in HetNet is poorer than in Macro only network, especially outbound handover performance. In order to find solutions, the impact on mobility performance of many factors, e.g. size of source and target cell, speed of UE and measurement/reporting related parameters, have been investigated until previous meeting. In this doc, we suggest to consider a new factor, the direction of movement of UE, which may affect mobility performance in HetNet 
2 Discussion
In homogeneous network (macro cell-only deployment), when UE performs handover, the more UE approaches a target cell, the more the received signal strength from the target cell always increases while the received signal strength from source cell becomes weak.
However, in heterogeneous network, if pico cell is deployed in macro cell coverage, then there will be a case that the more UE approaches target cell, the more received signal strength of target cell decreases, like UE2 in Fig. 1. Therefore we think that this HetNet-specific characteristic would be useful to be considered in order to properly evaluate mobility performance in HetNet. 
The direction of movement of UE which performs handover from a pico cell can be divided into two directions roughly depending on the change of received signal strength of target cell. 
· Direction to the center of the macro cell coverage

· Received signal strength of target macro cell becomes stronger
· Direction to the edge of the macro cell coverage

· Received signal strength of target macro cell becomes weaker
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Fig. 1 Received signal strength from source and target cell at handover in heterogeneous network
In Fig 1, UE1 and UE2 perform outbound handover to the same target macro cell in opposite directions. As the UE1 comes closer to the center of macro cell coverage, received signal strength from target cell increases rapidly while the signal strength from source cell decreases. As in state2, the signal of target cell is considered as interference, the UE1 may suffer from state2 HOF with high probability. As opposed to the UE1, the UE2 comes closer to the edge of the macro cell coverage and therefore the received signal strength of target cell become weak. Since there is the different amount of interference UE 1 and UE2 experience, there is difference of mobility performance between UE1 and UE2 although the UE1 and UE2 belong to the same scope of outbound handover.
Simulation results of many companies [1~3] shows that most of HOF of outbound handover occurs in state2 and a main cause of state2 HOF is the rapid increase of interference from target cell. However, if the interference the UE experiences in state2 is dependent on the direction of UE movement as illustrated in the above example, the scenario we need to focus on in state2 is not whole outbound handover but outbound handover with the direction in which the received signal strength of target macro cell increases.
Proposal: it is suggested that RAN2 considers direction of UE movement for evaluation of mobility performance in HetNet 
3 Conclusion
This document addresses the issue about direction of UE movement and the following is proposed: 

Proposal: it is suggested that RAN2 considers direction of UE movement for evaluation of mobility performance in HetNet
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