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1 Introduction

HetNet mobility improvement for LTE was approved as R12 WI with main objective as follow:

· Improve overall HO performance with regard to HO failure rate and Ping-pong in HetNet environments.

· Improved small cell discovery/identification that minimises battery consumption without significant impact on small cell offloading potential.  While not excluding intra-frequency, focus should be on inter-frequency small cell discovery. 

· Improvements to help with recovery from RLF to help improve the overall mobility robustness of HetNet LTE networks. 

· Enhancements to HO performance during long DRX with focus on improvements for HetNets

During HetNet mobility improvement for LTE in R11 SI, many mobility performance evaluation results were proposed and it was agreed that the work should focus on the aspects or problems already studied as part of the R11 HetNet mobility SI and documented in TR 36.839.
In this document, we discuss some working assumptions that should be considered when considering solutions to improve overall HO performance with regard to HO failure rate and Ping-pong in HetNet environments. 
2 Discussion
In order to avoid duplicated works to discuss the HO performance in HetNet mobility scenario, the simulation results and conclusion of the R11 SI may be considered as reference basis for the current HetNet Mobility WI. So we would regard these results as working assumption for the following analysis in this paper.
The HO performance with regard to HO failure rate and Ping-pong in HetNet environment has been evaluated for Hotspot and Large area HetNet deployment scenarios with UE speed varying from 3km/h to 120km/h.
The HetNet Mobility evaluation results in [1] indicate:

1)
Handover performance in HetNet deployments is not as good as in pure macro deployments. And the Pico to Macro scenario handover performance is not as good as Macro to Pico handover performance.

2)
For UE with speed lower 30km/h, no significant problems have been observed in terms of handover failure and loss of connectivity (some issues with Short ToS have been identified).
3)  Adding small cells in combination with longer DRX, even medium velocity provides challenges to mobility robustness especially for pico outbound mobility.

Based on the conclusion above, we have the following observation:
Observation: Solution development to improve overall HO performance with regard to HO failure rate and Ping-pong in HetNet environments should take UE speed into consideration.
If the network knows the accurate UE speed, the eNB may avoid performing unnecessary UE handovers, e.g. from macro cell to pico cell. According to previous work discussions, there are several methods to estimate the UE’s speed:
1) Network implementation based solution: eNB can estimate the UE speed based on some positioning techniques, e.g. TA+AOA, etc.. But the accuracy depends on the implementation of product and vender specific RRM mechanism.
2) Standardization based solution: According to current specification, mobility speed estimation (MSE) is used to get the numbers of cells in some time, which decides the UE mobility state and related parameters selection.
But for the MSE, according to the analyses [1], we have following observations:
· MSE is not as accurate in HetNet environments as in macro only deployments since it does not take into account cell sizes.

· Possible enhancements to the UE-based MSE should serve the purpose of enhanced mobility performance.

From our point of view, some potential solutions including network implementation or standardization based solution can be further discussed and decided to get more accurate UE speed. Therefore,
Proposal: RAN2 is kindly asked to discuss the potential enhancement for UE speed estimation in HetNet scenario.

3 Conclusions

In this contribution, the observation and proposal are provided as follows:
Observation: Solution development to improve overall HO performance with regard to HO failure rate and Ping-pong in HetNet environments should take UE speed into consideration.

Proposal: RAN2 is kindly asked to discuss the potential enhancement for UE speed estimation in HetNet scenario.
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