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1 Introduction

Hierarchical cell structure has been considered as an effective method to improve the quality of service and to enhance the system capacity in UMTS. It serves the UEs of different velocity by differentiating them and despatch them to HCS cells. Generally, the Hierarchical Cell Structure consists of a series cells with various size. The pico-cell serves the slowest UEs, the radii of the pico-cell is shortest. The middle-sized micro-cell serves the slow UEs and the macro-cell of larger size serves the faster UEs etc.  In the near future, the mobility across the cellular network shall be maintained at speeds from lower than15 km/h to higher than 350 km/h or even up to 500 km/h. Therefore, we believe the Hierarchical Cell Structure shall include more layers and have better enhanced performance than the previous system. In this contribution we discuss the scheme by which the HCS performance will be optimized for the Long Term Evolution System.
2 Discussion

In the suburb area, (there isn’t very high population density) the non hierarchical cell structures shall be supported. While in the urban area with high population density the hierarchical cell structures will be used. Therefore, we believe both the non-HCS and the HCS will be supported in the LTE. This scheme is the same as those in the R6 systems.
On the other hand, as it can be seen from the introduction above, the mobility between the R6 and the LTE is of great difference. The LTE system will support a larger velocity scope than which in the R6 system. Consequently, in our viewpoint, the mobility rules for LTE system also shall be enhanced to fit for the velocity variability. This scheme, we think, is different from the R6 systems, actually. 
Moreover, the HCS cell selection decision will be made under two conditions in the R6 system. One is the measurement result that can make the decision on whether the cells can be camped on or not.  The other is the UE mobility information that can make the decision to select a higher/lower HCS-priority cell. The limits of R6 system is that only two states have been defined for UE mobility i.e. High-mobility and Low-mobility. And the UE may estimate its mobility by the cell reselection times in a period of time. Then if the number of cell reselection times is more (less) than the configured reselection threshold, UE will take its High-mobility (Low-mobility) for granted. Therefore, the UE can only choose the HCS-priority one by one despite the measurement result and refer merely to its mobility. We believe the definition of UE mobility should be modified to fit for the velocity variability.
There are two main proposal of this issue:
1. Hierarchical and non hierarchical cell structures needs be supported, for different micro and macro cells scenarios

2. Mobility differentiation rules needs to be defined for hierarchical and non hierarchical cells structures.

There are two main solutions to High Mobility Rules problem:

1. Mobility differentiation with the HCS layers number of the particular area
2. Mobility differentiation with UE velocity
Implement ONE:
To differentiate the UE mobility with the HCS layer numbers, UE need to know how many layers is supported in this particular area. It can be approached in the R6 system via the system information broadcast. According to the cell reselection times UE can estimate its mobility in the LTE-IDLE mode. For example, in the 3 HCS layer area UE mobility can be treated as tri-mobility i.e. M1, M2 and M3. During a period cell-reselection, the cell-reselection times is less than N1 then UE can be seen as in a low mobility mode (low velocity movement), say a M1 mobility. If the cell-reselection times is great than N1 but less than the N2, say a M2 mobility (middle velocity movement) and then the cell-reselection times great than N2 is the M3 mobility(high velocity movement). Actually, the Nx   implies the tolerable cell-reselection times in the X layer i.e. a suitable cell-reselection frequency in this layer. And in the dual-mobility and tri-mobility or even X-mobility cases, the Nx values can be different. We suggest the value is set as the carrier’s wish and it is predefined and stored in the UEs or notified to them operated by the NW.
On the other hand, during the LTE-ACTIVE period the E-UTRAN also can serves the UEs of different velocity taking advantage of this mechanism. In another words, E-UTRAN can handover the UEs of different velocity to different hierarchical cells.
Therefore, the quality of service can be improved and the system capacity can be increased.
Implement TWO:
It also can be enhanced if some of the additional function is introduce to the hierarchical cell structure mechanism,. For example: utilization of GPS, broadcasting cell longitude/latitude, cell radii broadcasting and etc. In these cases, both the UE and the E-UTRAN can be ware of the velocity and the mobility information. 
3 Conclusion
Comparable speaking, we believe that the implement 1 is a better choice for the future LTE system because its modification is so limited, no more scheme or functionality is introduced to the LTE system. It would be pretty easy to approach. On the other hand, if some listed function depicted above is introduced, the implement 2 would also be taken into consideration. 
We propose to agree following point as principle to consider the protocol of LTE mobility.

· Hierarchical and non hierarchical cell structures is supported, for different micro and macro cells scenarios

· Differentiate UE mobility with HCS layer numbers of particular area for different micro and macro cells scenarios
It is proposed to include the points of this contribution in RAN WG2 TR 25.813, in section 9.2.1,” Cell reselection”, or any section found suitable by the rapporteur.
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