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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
The handover type is determined by source cell type and target cell type. Simulation results of many companies show that proper mobility parameters vary with the handover type (i.e. M-M, M-P, P-P or P-M). This means that if UE adjusts its mobility related parameters appropriately depending on the handover type, the mobility performance can be improved.
In e-mail discussion RAN2 77#33, it was discussed whether UE should apply different mobility parameters based on the type of source cell. Many companies seem to agree with this statement. In our view, however, mobility parameter scaling based on serving cell type is not necessary.
In E-UTRAN, the value of mobility parameter is configured by serving cell. The UE receives and applies the value for its mobility. When mobility state dependent scaling is applied, the UE adjusts the mobility parameter according to its mobility state. Note that the mobility parameter that is signalled by the serving cell already reflects the size of the cell. For example, pico cell will signal smaller value of TTT to its UEs to make mobility to other neighbor cells occur more quickly. On the other hand, macro cell signals larger value of TTT. Hence, there is nothing to do for further adjustment depending on its serving cell size. 
Proposal 1: UE has no need for scaling the mobility related parameters depending on source cell type. 

For robust mobility performance, it is important to consider the cell type of target, rather than source. To grasp this idea, let’s compare M-P handover and M-M handover scenario. Simulation results from many companies show that the handover failure rate in M-P handover scenario is higher than M-M handover if the same mobility parameters are used in both scenarios. The main reason of higher failure rate in M-P scenario is that the mobility parameter that is suitable for macro target cell is not suitable for pico target cell. If UE uses the mobility parameter that is suitable for macro target cell, the measurement report will be sent a bit late, and this increases the rate of handover failure. To solve this problem, it is desirable for UE to send measurement report earlier in M-P than M-M. UE will send measurement report earlier if TTT value is scaled down by reflecting the target cell size.
Proposal 2: UE should adjust the mobility related parameters depending on target cell type.




3 Conclusion
It is proposed that 
Proposal 1: UE has no need for scaling the mobility related parameters depending on source cell type. 

Proposal 2: UE should adjust the mobility related parameters depending on target cell type.
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