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1. Introduction

In RAN2 previous meetings, mobility state estimation was discussed. In [1] it was showed that the number of pico cells per macro cell impacts on the current mobility state estimation result much. In [2] it was observed that non-uniform deployment is the root of problem and proposed that UE should consider uniform deployed cell only in mobility state estimation. In [3] it was pointed out the most pico cell deployments will be within the Macro cells, for mobility state estimation considering only the Macro-Macro HO/reselection should be good enough. However, in [4] it was proposed that pico cell deployed for coverage extension should be taken into account as well. It seems that in RAN2 companies have different understandings on in which scenario the handover/cell reselection should be counted, from the topology viewpoint. In this contribution, we will have a discussion on the scenarios for the UE mobility state estimation from the topology viewpoint and make proposals for each category of topology. 
2. Discussion
In our understanding, whether a handover/cell reselection should be counted during the mobility estimation procedure depends on the following factors: 

· Topology of concerned cells, including the source cell, target cell and possible surrounding cells.

· Handover/cell reselection cause, for example, primary cell change, reestablishment and so on. 
In this contribution, we will only discuss the impaction of topology on the mobility state estimation. In table 1, we list possible scenarios for the UE mobility state estimation, from the topology viewpoint. 

Table 1 the scenarios for the UE mobility state estimation
	#
	Scenario
	Description

	1
	
[image: image1.emf]
	Handover/cell reselection from a macro cell to another macro cell

	2a
	
[image: image2.emf]
	Handover/cell reselection from a small cell to a macro cell, while the small cell is deployed out of the scope of the macro cell for coverage extension. 

	2b
	
[image: image3.emf]
	Handover/cell reselection from a small cell to a macro cell, while the small cell is deployed in the scope of the macro cell for capacity enhancement or coverage extension(note 1)

	3a
	
[image: image4.emf]
	Handover/cell reselection from a macro cell to a small cell, while the small cell is deployed out of the scope of macro cell for coverage extension.

	3b
	
[image: image5.emf]
	Handover/cell reselection from a macro cell to a small cell, while the small cell is deployed for capacity enhancement or coverage extension (note ).

	4a
	
[image: image6.emf]
	Handover/cell reselection from a small cell to another small cell, while these small cells are deployed for coverage extension.

	4b
	
[image: image7.emf]
	Handover/cell reselection from a small cell to another small cell, while these small cells are deployed in the scope of the macro cell for capacity enhancement or coverage extension (note ).

	5a
	
[image: image8.emf]
	Handover/cell reselection from a small cell to another small cell, while the cell which the UE moves out of is deployed out of the scope of the macro cell and the cell which the UE moves in is deployed in the scope of the macro cell .

	5b
	
[image: image9.emf]
	Handover/cell reselection from a small cell to another small cell, while the cell which the UE moves out of is deployed in the scope of macro cell and the target cell which the UE moves in is deployed out of the scope of the macro cell.


Note: if there is coverage hole in the macro cell scope, the small cell can also deployed for coverage extension.  
#1: It is the scenario for the current MSE. It is obvious the UE should take this kind of handover/cell reselection into account. 
#Na: In these four scenarios (#2a, #3a, #4a, #5a), the cell which the UE moves out of is deployed for coverage extension, either being a macro cell or a small cell out of the scope of the macro cell. It is reasonable to count the handover/cell reselection from such kind of cell when estimating the UE mobility state. 
Proposal 1: The handover/cell reselection from the cell, either being a macro cell or a small cell out of the scope of the macro cell, should be taken into account when estimating the UE mobility state. 

#Nb: In these four scenarios (#2b, #3b, #4b, #5b), the cell which the UE moves out of is deployed in the scope of macro cell. Whether or not to consider the handover/cell reselection from such cell depends on the UE’s trajectory. For example, it is possible the UE only moves around within a macro cell during the whole procedure of mobility state estimation. For such UE it seems useful to take into account the handover/cell reselection from the small cells in the scope of this macro cell, in order to estimate its mobility state. If a UE moves across a macro cell, even it may handover/cell reselection from the small cells within this macro cell, it is reasonable not to count such handover/cell reselection. 
Proposal 2: Whether or not to consider the handover/cell reselection from the small cell in the scope of macro cell depends on the UE’s trajectory.
3. Conclusion

With the above discussion, we propose below:
Proposal 1: The handover/cell reselection from the cell, either being a macro cell or a small cell out of the scope of the macro cell, should be taken into account when estimating the UE mobility state. 

Proposal 2: Whether or not to consider the handover/cell reselection from the small cell in the scope of macro cell depends on the UE’s trajectory.
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