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1 Introduction

The current UE MSE function is used only for the purpose of scaling mobility parameters. However, in HetNet scenario it has been discussed or even observed that the UE speed, especailly high speed UE, has some impact on the performance of HO and inter-frequency Small Cell Detection.
This document summarises some of observations shown in some contributions so far and discusses how the UE MSE could be utilized to make improvements in HetNet scenario in terms of performance of HO and inter-frequency Small Cell Detection.
2 Background
There seems to be some common understanding that the UE speed, especially high speed UE, has some impact to the mobility performance in HetNets. It was observed in [1] that for high speed UEs, the performance of HOs between macro and pico cells is of the primary concern while ping-pong prloblem is not so severe and in [4] that for low mobility UEs (i.e. speed < 60 km/h), no significant mobility problems are seen.
It was discussed in [3] that in the HetNet scenario, any increase in short times of stay can increase battery drain as well as drop in throughput for UEs. If the UE speed is high, then the short time of stay will increase, which again would incur more signalling overhead, resulting battery drain and drop in throughput. This is especailly more problematic if the small cell and the macro cell are on different carriers as the inter-frequency measurement has more overhead than intra-frequency measurement in terms of battery consumption and U-plane interruption caused by inter-frequency measurement.
With these considerations taken into account, [1] [2] [3] proposed that high speed UEs should not be handed over to the pico cell, especially unless the pico cell is for coverage hole.
With regards to inter-frequency measurement for Small Cell Detection, [5] stated that for fast moving UEs, inter-frequency measurements of small cells can cause unnecessary power consumption. It would make sense to try to avoid unnecessary inter-frequency measurements of small cells for fast moving UEs.

3 Performance improvements of HO and Inter-frequency Small Cell Detection
According to the currently specified method, the UE Mobility State Estimation (MSE) is performed at UE side only and is not delivered to the network side. This section discusses how the UE MSE value at the network side, delivered from UE, can be useful for the purposes of improving HO performance and Inter-frequency Small Cell Detection.

Before discussing further on how the UE MSE value could be used to improve the performance of HO from macro cell to CSG cell, it is assumed that the CSG cell is recognized by MME using Self Organized Networks (SON) where the proximity indication is not needed and the S1 handover takes place.

In such CSG cell scenario, the UE should be allowed to include the MSE value in the measurement report. This would allow the source eNB to make the decision whether the HO to CSG cell is to proceed or not. If the reported measurement report contains the MSE value of high mobility, then it is decided not to proceed the HO procedure to the target CSG cell. If the measurement report contains the MSE value of low mobility, then it is decided to proceed the HO procedure to the target CSG cell. 

However, the reason behind why this method is not applied in CSG cell scenario, where the CSG cell is not recognized by MMS using SON, is that the UE itself can make by itself and by implementation the decision not to send the proximity indication to trigger the HO procedure if the UE MSE is in high mobility and the detected PCI belongs to the range of CSG cells.
Observation 1: It may be useful if the UE is allowed to include the MSE value in the measurement report in case the target cell is a CSG cell which is recognized by MME using SON.
The above observation 1 is also similarly valid in case the target cell is a pico cell.

Observation 2: It may be useful if the UE is allowed to include the MSE value in the measurement report in case the target cell is a pico cell.
Apart from the decision of whether the CSG cells are SON based or not, it may be useful if the UE MSE value is included in the proximity indication. The source eNB could use the UE MSE value when making the decision to proceed the inter-frequency measurement. For example, if the UE MSE value included in the proximity indication indicates that the CSG cell is on a different carrier and the UE is in high mobility, then the eNB may decide not to proceed the inter-frequency measurement, which may be an efficient decision in terms of battery life preservation and U-plane interruption caused by inter-frequency measurement.

Observation 3: It may be useful if the UE is allowed to include the MSE value in the proximity indication in case the target cell is a CSG cell. 
The above observation 3 could also be similarly valid in case the target cell is a pico cell and if the UE is able to figure out whether the detected cell is pico cell or not, for example by applying the proximity indication also to pico cells or by some other similar purpose methods.
Observation 4: It may be useful if the UE is allowed to include the MSE value in the proximity indication in case the target cell is a pico cell and the proximity indication or similar purpose methods are applied to pico cells. 
Based on the above observations, following proposal is proposed to be discussed.
Proposal 1: The UE should be allowed to include the MSE value in the proximity indication and/or in the measurement report.
4 Conclusion
In this contribution, it was discussed how the UE MSE value at the network side, delivered from the UE side, may be efficiently used to improve the performance of HO and inter-frequency Small Cell Detection.
It is kindly requested for RAN2 to discuss and consider the following 4 observations and 1 proposal.
Observation 1: It may be useful if the UE is allowed to include the MSE value in the measurement report in case the target cell is a CSG cell which is recognized by MME using SON.
Observation 2: It may be useful if the UE is allowed to include the MSE value in the measurement report in case the target cell is a pico cell.
Observation 3: It may be useful if the UE is allowed to include the MSE value in the proximity indication in case the target cell is a CSG cell. 
Observation 4: It may be useful if the UE is allowed to include the MSE value in the proximity indication in case the target cell is a pico cell and the proximity indication or similar purpose methods are applied to pico cells. 
Proposal 1: The UE should be allowed to include the MSE value in the proximity indication and/or in the measurement report.
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