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Discussion
1 Introduction

For HetNet SI, UE mobility state estimation is treated as major scaling factor to improve mobility performance in HetNet environment. In this contribution, we discuss the impact the cell type on the mobility performance in HetNet based on simulation results of many companies.
2 Discussion
Simulation results of many companies show that the best occurrence of the state2 handover failure [1] is in pico-to-macro handover case among four handover cases and most companies regard that this is the only problem case to be resolved. The pico-to-pico handover case has the second highest rate of state2 handover failure after pico-to-macro case, but this handover case is very rare.
In macro-to-pico handover, the state3 handover failure is responsible for a sizable proportion of all handover failure, unlike other handover cases. So state2 handover failure problem in macro-to-pico handover is regarded as unessential problem. However, in some simulation results [2~4], the rate of state2 handover failure in macro-to-pico case is also much higher than in macro-to-macro case if the same measurement/reporting parameters are used in both cases. 
Generally the state2 handover failure is caused by a rapid decrease of channel quality of source cell. In pico-to-macro handover case, stronger transmission power of target cell than source cell causes handover failure in state 2, and in macro-to-pico and pico-to-pico handover case, the size of target cell is smaller than macro cell so the cell detection and measurement reporting for the target cell may be delayed. Therefore, to reduce the state2 handover failure, faster measurement report is needed to UE. By triggering faster handover, the UE can move on to the state3 before the interference from target cell becomes severe. We can be confirmed that the state2 handover failure rate depends on the measurement/reporting parameters set (i.e. TTT or A3 offset) in simulation results of many companies. That is, if UE applies different measurement/reporting parameters according to handover case and reports the measurement result at the optimized timing, then the rate of state2 handover failure will be reduced.

If handover performance enhancement by parameter optimization is needed only when the serving cell is pico cell, i.e. pico-to-macro and pico-to-pico handover, the handover performance can be improved by NW based solution. In both cases, the serving cell is small cell and the default values of measurement/reporting parameters are configured by serving cell. So the small serving cell will signal smaller value of TTT or A3 offset than macro cell to its UEs to make mobility to other neighbour cells occur more quickly.
However if the state2 handover performance in macro-to-pico case also needs the optimization of measurement/reporting parameters, above NW based solution is not sufficient. The serving macro cell doesn’t know whether its UE will handover to pico cell or to macro cell when configuring measurement/reporting parameters, so the serving macro cell may signal normal value of TTT or A3 offset to the UE. Therefore, UE should scale down the measurement/reporting parameters when target cell is pico cell.
Proposal: If state2 handover performance in macro-to-pico case needs to be improved, then UE should adjust the mobility related parameters depending on target cell type by itself.
3 Conclusion
It is proposed that 
Proposal: If state 2 handover failure in macro-to-pico case needs to be improved then UE should adjust the mobility related parameters depending on target cell type.
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