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Discussion
1 Introduction

In this contribution, we discuss the impact the UE speed on the handover performance in macro-to-pico handover and possible enhancement solutions are also discussed.
2 Discussion
RAN2 regards that the pico-to-macro handover case, especially in state2, is the biggest problem case. But some simulation results [1][2] show that the handover failure rate in macro-to-pico handover case and pico-to-pico handover case are also much higher than in handover between macro cells. There may be only a few handovers between pico cells but the macro-to-pico handover may happen no less frequently than pico-to-macro handover. Therefore, if the handover failure rate in macro-to-pico case is high as shown in simulation results, not only pico-to-macro handover but also macro-to-pico handover case needs some optimizations.
State3 handover failure covers large proportion of macro-to-pico handover failure. The reason why the state3 handover failure rate in macro-to-pico handover case is higher than in other handover cases is that the UE has moved outside the target cell coverage before handover complete signalling is received in the target cell. So this kind of handover failure mainly occurs when the size of target cell is small and the UE speed is high. Hence, to reduce handover failure rate in state 3, it is desirable that the high speed UE skips small target cell and keep staying in macro cell.
Proposal 1: For high speed UE, the handover to pico cell should be skipped for UE to keep staying in macro cell.
If above proposal is proper, then we should discuss how the handover to pico cell is skipped when the UE speed is high. We considered two solutions as follows.
Option1. (UE based) measurement reporting based on target cell type and UE speed
Option2. (NW based) handover decision based on target cell type and UE speed
Option 1 is that the UE doesn’t report measurement results to serving cell if its mobility state is high and measurement target cell is pico cell, though the measurement results are satisfied with MR triggering condition. By doing this, the UE is able to skip the handover to pico cell. In this option, the UE is required to know whether measurement target cell is pico cell or not. One feasible mechanism is that PCI of pico cell is reserved and the macro serving cell informs its UE of the PCI of pico cells which are located in its coverage. 
Second option is that serving cell makes a handover decision based on the speed of the UE. In this option, the UE performs normal measurement and reporting procedure. The serving cell doesn’t make the high speed UE handover to pico cell though the reported measurement results are good enough to trigger handover to target cell. To decide whether to skip handover to pico cell, two information are needed, i.e. the type of target cell and UE speed information. However, in some cases the serving cell doesn’t know both, because eNB knowledge is restricted to UE handover history available only in connected mode and there is no X2 signalling which informs cell type between macro cell and pico cell.
Hence, to realize option 2, the UE should inform the serving cell of its mobility state information.
Table1 shows that the pros and cons of each option. 
Table1. Comparison of two options

	
	Option 1
	Option 2

	MSE reporting
	UE don’t need to inform serving cell of its mobility state. 
	In some cases UE speed information isn’t available at the serving cell, so the UE should inform the serving cell of its speed information.

	Unnecessary measurement reporting
	For high speed UE, unnecessary signalling for measurement reporting, i.e. measurement results for pico cell, can be omitted.
	UE reports the measurement results regardless of measurement target cell type, so unnecessary measurement reporting occurs.

	Pico cell identification
	UE should be able to distinguish pico cell from macro cell.  For this purpose, reserved PCI for pico cell can be addressed. Though it is not decided yet, the introduction of reserved PCI has been discussed in other agenda items in HetNet SI, because it is beneficial for pico cell detection as well as MSE enhancement.
If the PCI for pico cell is reserved and the serving cell informs its UE of the PCI of neighbour pico cell, then the UE can distinguish pico cell from macro cell.
	Macro cell must know the type (size) of neighbour cells by Automatic Neighbour Relation (ANR) or exchange cell type information through X2 interface


If proposal1 is proper, RAN2 should
Proposal 2: Discuss which option is desirable between UE based and NW based solution for high speed UE to skip handover to pico cell.
3 Conclusion
It is proposed that 

Proposal 1: For high speed UE, the handover to pico cell should be skipped for UE to keep staying in macro cell.
Proposal 2: Discuss which option is desirable between UE based and NW based solution for high speed UE to skip handover to pico cell.
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