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Introduction
In this document, we explain the incorrectly applied mobility state case while a UE moves in an area where CSG/Hybrid cells are densely deployed and propose a possible solution.
Discussion
Baseline assumptions and agreement for this document are as follows

· Dense deployment of H(e)NB is expected.

· Hybrid cells can be recognized as normal cells.

· In the RAN2 #67bis meeting, RAN2 has agreed that there is no handover suppression for non-preferred Hybrid cells [1].

Based on above assumptions and agreement, we can assume that cell reselection or handover can frequently occur. For example, if a UE moves around in the area where CSG and Hybrid cells are densely deployed, more frequent cell reselection or handover can occur. Moreover, the UE may have to be quickly handed over to CSG cell for service aspect and the UE may reselect or handover to non-preferred Hybrid cell as normal cell.
If we can agree on that there can be frequent cell reselections or handovers in CSG/Hybrid cells, unnecessary mobility state change should be considered. When the frequent reselections or handovers occurs, a UE may misinterpret its own mobility state as Medium or High mobility state. The detail reasons of misinterpretation of mobility state are explained as follows.
· The UE may keep counting the mobility counter because of previous reselections or handovers, so when the UE reselects or handovers to CSG/Hybrid cell, the mobility counter is increased to n+1 rather than 1.
· The thresholds (i.e. TCRmax, NCR_M, NCR_H) for mobility state was originally designed for macro cell, so it cannot handle frequent reselections or handovers
· As explained above, the UE could reselect or handover to Hybrid cells without consideration of membership, so the mobility counter will increase.

As a result of the misinterpretation, Treselection or TimeToTrigger(TTT) value is shorten and it leads to more frequent cell reselections or measurement reports. Therefore, the UE drains battery power and bears processing overhead without significant benefits of frequency cell reselections or handovers are expected.
We propose a simple solution that is not counting Hybrid/CSG cell reselections or handovers. The mobility state was originally introduced for maintaining connection between the network and a UE moving with a certain speed through macro cells. The UE passing through Hybrid/CSG cells is usually under macro cell coverage, so speed scaling is not necessary.
Proposal 1: UE shall not increase counter for mobility state when Hybrid/CSG cell reselections or handovers occur.
Even if the proposal 1 is simple and feasible, it may not cover all cases. If the coverage of some Hybrid cells can be extensive or they may not be under macro coverage, Hybrid cell reselections or handovers may need to be counted. For the UE, it is difficult to aware the coverage size of the target Hybrid cell itself, so the information may be received from the target network. Since this mobility counter can be increased after reselection or handover completion, the target network could send this information in dedicated signalling. We request RAN2 to discuss whether the indicator is needed.
Proposal 2: RAN2 is kindly asked to discuss whether the cell reselection/handover counting indicator is needed.
Conclusion

In conclusion, 
Proposal 1: UE shall not increase counter for mobility state when CSG cell reselections or handovers occur.
Proposal 2: RAN2 is kindly asked to discuss whether the cell reselection/handover counting indicator is needed.
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