Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #73bis

 

R2- 112390
Shanghai, China, April 11 – 15, 2011

Agenda item:
7.6
Source: 
LG Electronics Inc
Title: 

Mobility state detection enhancement
Document for:

Discussion
1 Introduction
In RAN51, HetNet mobility enhancement [1] was agreed as study Item for Rel-11. In the proposed study item, there are multiple objectives that we could take as baseline for further progress. In this contribution, we focus on enhancement of UE mobility state estimation. 
2 Discussion
Optimal value of mobility parameters are essential for mobility procedure to work in an optimized way. Treselection for cell reselection and TimeToTrigger for handover are such mobility parameters used for stabling mobility, by which unnecessary mobility can be avoided or timely mobility decision can be made. The optimal values of mobility parameters vary as UE speed varies. For example, faster UE encounters more rapid change of radio environment, and such UE needs to adapt to its radio situation more quickly. For this reason, specification has provided a mechanism in which such mobility parameters are scaled by UE itself according to UE mobility state. 
Then UE should estimate its mobility state. Ever since Rel-8, a simple mechanism was adopted for UE mobility estimation. For every cell change without any exception, UE increase mobility counter by one. If the counter value exceeds threshold for predetermined duration, UE determines that its mobility state is increased, i.e., from normal to high, or low to normal. Detection of lower mobility is done in a reversed way. 
In a homogeneous network where relative difference of cell size is small across cells, Rel-8 mechanism can work fine. However, it may not be ensured that the mechanism can still work well in heterogeneous network where cell type and the cell size are not such homogeneous. 
In the following, we suggest some cases where UE mobility state estimation may generate incorrect mobility detection as follows
Case1: UE moves across cells where cell size can be quite different 

In dense deployment of femto/pico cells, UE may frequently encounter heterogeneous cells. If UE reselects femto cell or small pico cell frequently, the UE can be incorrectly estimated to be in high mobility state by current mobility state detection mechanism. Then Treselection or TimeToTrigger is scaled down to adapt into high mobility, which may result in non-robust mobility, e.g., ping-pong or handover failure due to too early handover
Proposal 1 RAN2 study if UE mobility state estimation can be enhanced by taking cell size or cell type into account for UE mobility state estimation.   

Case2: UE frequently performs cell reselection due to frequency priority reason. 
Cell reselection has dual triggers for the search of reselection candidate. One trigger is to find a best cell, and this is mainly applicable for the cells on the same frequency. Another is to find a cell of higher frequency priority. UE shall search suitable cells of higher frequency priority periodically, and if detected, UE should move there. As can be seen here, reselection based on frequency priority may take place even when serving cell still provides quite good coverage. In other words, reselection due to detection of higher frequency priority may be a incorrect contributor to the UE mobility state estimation. If we carefully consider cell reselections, UE mobility state estimation can benefit from this.  So it seems to worth studying if UE mobility state estimation can be enhanced by selectively counting cell reselection into UE mobility state estimation.   
Proposal 2 RAN2 study if UE mobility state estimation can be enhanced by selectively counting cell reselection into UE mobility state estimation.    
Case3: serving cell management (addition/removal or replacement) is frequently done by handover command for CA
In case CA is configured, handover command can be used to perform serving cell management, e.g., addition/removal/modification of serving cell or PCell replacement. In some cases, the serving cell management is not quite related to serving cell coverage but to focusing on the guaranteed QoS with the CA operation. In this sense, CA operation may have some negative impact to precise UE mobility state estimation.  

On the other hand, it is true that non-handover command, i.e., reconfiguration without mobilityControlInfo can be used to perform serving cell management, and thus such negative impact of CA operation to mobility state estimation might be considered small. But we cannot guarantee that network will not often use handover command for managing CA operations. 

Proposal 3 RAN2 study if CA operations, e.g., serving cell management have negative impact to UE mobility state estimation. 
3 Conclusion

In this contribution, three cases are suggested where UE mobility state estimation could benefit from appropriate enhancements. 
Proposal 4 RAN2 study if UE mobility state estimation can be enhanced by taking cell size or cell type into account for UE mobility state estimation.   

Proposal 5 RAN2 study if UE mobility state estimation can be enhanced by selectively counting cell reselection into UE mobility state estimation.    

Proposal 6 RAN2 study if CA operations, e.g., serving cell management has negative impact to UE mobility state estimation. 
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