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1 Introduction

The problem of how to avoid fast moving UEs to get access to Small Cells has been discussed in Ran2 #82, and the following agreement was achieved: 
The UE shall provide mobility information to the network at RRC connection setup. The details (granularity, …) are FFS.
In this contribution, we present our consideration about possible MSE methods. 
2 Consideration
The criteria of how to define the mobility state was specified by MSE algorithm in [
]. For RRC IDLE mode UEs, by counting how many times cell reselection was performed in a certain period, mobility state of UE is classified into 3 states: i.e. high mobility, medium mobility and low mobility. For RRC CONNECTED mode UEs, the MSE algorithm is almost the same except times of handover procedure is taken instead of times of cell reselection. If UEs are classified as high or medium mobility state, the reselection time and hysteresis parameter are reduced, so those UEs can camp on or handover to target cells more quickly. 
As has been proposed in [
], high mobility UEs should better camp on or stay in macro cell layer rather than get into small cell layer. Another problem is NW hardly knows the mobility state of UEs which change between IDLE and CONNECTED mode frequently, because the cell change history is lost often. Thus, the agreement that UE shall provide mobility information to the network at RRC connection setup is achieved. 

2.1 Methods to estimate mobility 
Currently, we have several methods to estimate the mobility state of UE:
Method 1. The traditional MSE algorism specified by in [1].

As pointed out in [
], in case of Small cell deployment, the traditional MSE algorism doesn’t work well because accuracy problem. That may cause the mobility state of UE be overestimated, e.g. a low mobility UE will be classified into medium mobility because it changes cell more frequently in small cell deployment than macro cell only deployment. 
But this method has the lowest impact on current specification and the best backward compatibility. 

Method 2. eMSE without extra UE side assistance, e.g. UE positioning.
An example of those eMSE was proposed in [3]. It requires more signaling overload than traditional MSE algorism, e.g. NW need to inform UE which cell is Macro cell or Small cell in some way. Secondly, that method requires modification on specs, to improve the MSE accuracy. Third, there’s backward compatible problem. 
The benefit of that method is its accuracy can be better than traditional MSE algorism, and no extra module is needed. 
Method 3. positioning assisted MSE algorism.
That method has impact on UE’s battery life because UE has to perform positioning. Secondly, there’s risk UE can’t perform positioning because UE can’t get the position signaling. Third, there’s also backward compatible problem for the UEs which are not equipped with positioning module. Fourth, it has the most impact on Specs. 
The benefit of that method is it has the highest accuracy than other methods. 
Proposal 1	 The pros/cons of above methods should be evaluated. 

2.2 What signalling should be provided to network
To optimize UE’s mobility performance in small cell deployment, network needs to know UE’s mobility state. There’re 2 candidate choices to solve the problem about what signalling should be provided to network, i.e, mobility state only or cell change history. Only report mobility state is obviously more signalling efficiency, but it’s not sure how much impact may be on the accuracy of network’s evaluation to UE’s mobility state. On the other hand, to provide cell change history can help network to evaluate UE’s mobility state more accurate, but the signalling overload is excepted larger than the first choice. 
3 Conclusion

In this contribution, we discussed the methods of MSE, and the proposal is:
Proposal 1
The pros/cons of above methods should be evaluated. 
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