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1. Introduction

After RAN2 #82 meeting, the email discussion [82#16][LTE/Het-Net]Mobility Robustness was started. The objective of this email discussion is to further discuss the solutions for mobility performance improvement in HetNet with the expectation to be able to take decisions on the way forward. In this discussion, many candidate solutions have been proposed. This contribution is to give more detailed information on proposal #15 [1]: MSE with deployment type-specific weighting. 
2. Discussion
2.1 Problem 

As discussed in [2], there are nine scenarios for MSE. We notice in these scenarios, if all handover/cell reselection events are counted without considering deployment type of the small cell, i.e., whether or not the small cell is overlapped by macro cell, even the increment is weighted by the cell size, the MSE result is still positively biased in the Hetnet. Figure 1 shows an example of MSE procedure without considering deployment information. In figure 1, one UE moves from left side to right side along the dashed line. If the UE counts every handover/cell reselection, after the UE moves out cell 1 after the fifth handover/cell reselection, the counting result will increase by 2.6. Obviously, this result is positively biased by the unnecessary counting. 
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Figure 1 One example of MSE procedure without considering deployment information         
2.2 Solution
To address the above mentioned problem, UE can only count the handover/cell reselection out of an umbrella cell, for example, macro cell or pico cell for coverage extension, then the MSE result will be more accurate. Umbrella cell is the cell on the top layer in a multi-layer deployment, if any. Figure 2 shows an example with one umbrella cell and two underlaid cells. In figure 2, cell 1 is the umbrella cell for cell 2 and cell 3. Cell 2 is deployed for offloading while cell 3 is deployed for coverage hole. When a UE moves also along the same path as that in figure 1, if the UE can know cell 1 is the umbrella cell for cell2 and cell3, after the second handover/cell resection procedure, the UE will conclude actually it is still in the scope of cell1, so counting result won’t increase. The same rule applies for the third and fourth handover/cell reselection. Only after the fifth handover/cell reselection, the UE finds it has moved out of the scope of cell1, it will increase counting result by cell1’s weighted size. Figure 3 shows an example for deployment with small cell for coverage. In this case, small cell deployed for coverage extension between macro cells is also umbrella cell. In figure 3, one UE moves along the dashed line from the left side to right side. After each handover/cell reselection, the UE will determine whether or not it has moved out of the umbrella cell before handover/cell reselection. If so, it will increase counting result by weighted size of the umbrella cell before handover/cell reselection. Otherwise, the counting result is unchanged.  
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Figure 2 One example of proposed MSE for         Figure 3 One example of proposed MSE for
deployment with macro cell as umbrella cell          deployment with small cell as umbrella cell
The proposed MSE is a UE-based type of solution, which requires the UE determines whether or not it has changed umbrella cell for each handover/cell reselection. To ensure it, the cell will broadcast its umbrella cell information and weighting, which will enable both UE in idle mode and one in connected mode to perform UE-based MSE. However, such broadcasted information will lead to overhead, compared with legacy MSE. 
In summary, MSE based on deployment type-specific weighting can provide more accurate MSE result, support both idle and connected mode UE implementation and is future-proof, especially for small cell scenario 3 being discussed in SCE-HL SI, but it will lead to more broadcast signalling overhead. RAN2 is kindly asked to discuss MSE based on deployment type-specific weighting. 
Proposal 1: RAN2 is kindly asked to discuss MSE based on deployment type-specific weighting based on the above analysis. 
3. Conclusion

With the above discussion, we propose below:
Proposal 1: RAN2 is kindly asked to discuss MSE based on deployment type-specific weighting based on the above analysis.
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