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1. Introduction

In RAN2#82, some solutions to the handover failure rate and the more signalling messages have been discussed and included into the TR25.800. This paper further discussed the solutions to the issue.
2. Discussion

Except the SF-DC and e-SCC solutions, there are the following solutions in TR25.800, which are the specification impact solution.

1. Solution to more signaling messages

When the serving cell is the small cell, UE needs to keep at least one  macro cell always in the active set will reduced the handover procedures for the UE travelling across the macro cell, i.e., when UE enters the coverage of small cell, the UE will not report 1b, and the active set update procedure for removing macro cell from active set will not be triggered. When UE moves toward the macro cell, the UE will not need to report 1a for adding macro cell into the active set.
The intension is to reduce the more signaling when UE moves between the macro cell and the small cell. Two measurement report and two ASU procedure is saved, 1D event is earlier trigger and the handover from the small cell to the macro cell is improved because the macro cell is earlier evaluated without the macro radio link addition delay. According to our simulation result within the 3~120km/h speed, more than 30% ASU procedure is saved for UE in the small cell, also the handover failure number has a little decrease  In addition, UE and network can quick restore the data transmission on the radio link of the macro cell, as result, the interruption is minimized.
Before UE uses this enhancement, UE needs to identify the macro cell type based on the Primary CPICH Tx power IE or based on new cell type IE when the serving cell is small cell. It impact RAN2.
2. Solution based on UE speed knowledge

This approach firstly requires the knowledge of UE speed information. UE speed information could be estimated through the statistics of the frequency of cell reselection or active set changes, some additional info, e.g., cell size or cell type, could help the estimation to be more accurate.
Assuming an accurate knowledge of the UE speed, in CELL DCH, NCL could be allocated dynamically based on UE speed in order to make the best use of existing NCL size. Dynamically allocating NCL for medium and high speed UE could decrease number of measurement reports and improve HO performance.

Firstly, it is reasonable to use the cell type to estimate the UE speed. It impacts the RAN2. However, the accurate speed estimation is very difficult. It causes the risk of being out of the service if the NCL is configured wrongly, because the network cannot make the timely and accuracy speed estimation, and the network cannot determine the UE accuracy location determination because the trajectory of the UE cannot be foreseen 
Therefore, whether there is performance gain depends on how accurate the speed is and how the speed info is used, which is closely related with the detailed mechanism and implementation. 
3. Solutions to avoid handover or reselection to small cells without using speed estimation. 

· In CELL_DCH state it is possible to configure measurements in order that some measurement events are applicable to small cells and others to macro cells. By configuring those applicable to small cells to use, e.g. larger TTT, CIO, or high hysteresis values it is possible to trigger small cells 1D event later. 
According to the solution, by configuring the larger TTT or hysteresis to avoid UE handover or reselection to the small cell, however UE in the small cell has very strong intra-frequency interference without the handover; UE cannot work without the suitable serving cell. If the value of the TTT is more than 1s then the interruption of the UE has more than 1s, it is not accepted from point view of the CS service experience. Also, if UE is in low speed, this method would miss the best chance to handover UE to the small cell. According to our simulation result, the larger TTT or larger Hysteresis results in the higher handover failure and the higher handover failure number.
As observed according to the simulation result, the HOF is mainly contributed by 1D event when UE handover from small cell to the macro cell and from the macro cell to the small cell, after the adjusting of the some parameters of the measurement event could trigger the 1D event earlier, further decreases the HOF rate. Therefore, the solution is on the contrary of the solution3 in TR25.800, by configuring the shorter 1D TTT or shorter Hysteresis or larger CIO for the neighbor cell with the different type of the serving cell, it is possible to trigger earlier small cell 1D event. According to our simulation result, with the same handover failure rate, the larger CIO or shorter 1D Hysteresis brings more signaling messages than that of shorter 1D TTT.
The network needs to configure the additional 1D measurement event parameters for the small cell, e.g., TTT, which impacts RAN2.
· In Idle, PCH, FACH is also possible to use separate thresholds or CIO, longer Treselection for small cells, or use uplink coverage as well as downlink coverage when performing cell reselection calculation. 
Similar as the issue observed in CELL_DCH, the lower speed UE may be out of service if the longer Treselection or high threshold is used. It could not improve the performance, to use uplink coverage as well as downlink coverage when performing cell reselection calculation, even the uplink coverage is good and the downlink coverage is bad, UE also cannot work in the downlink.
Therefore, solution 3 should be updated; in CELL_DCH state it is to configure measurements in order that some measurement events are applicable to small cells and others to macro cells. By configuring those parameters for small cells to use, e.g. shorter TTT it is possible to earlier trigger small cells 1D event. As a result, the handover ping-ping rate may increase.
4. Additional cell information per cell in NCL in CELL_DCH

Some information elements can be added in the NCL. The UE may use all or a subset of the proposed parameters and report measurements back to the network. The network may use these extended measurements to enable better decision making in HetNet environments. Some possible information are: LPN power class for the UE to know that the cell is low power node; LPN timing offset, to help the UE cell search; LPN UL desensitization, for the UE to estimate UL/DL imbalance; compensation factor for UE to calculate boosting factor for UL channels e.g. HS-DPCCH; cell specific Time to Trigger.

As analysis of the solution 2 and 3, the cell type is useful to speed estimation for UE, the cell type specific measurement event parameters is useful to trigger the event report earlier, which could improve the HO performance. The other information may be used for the interference management not for the mobility. Therefore, it is not discussed here.
In general, according to the analysis above, it seems that for each solution option, there should be of potential performance improvements, as to what extent the performance gain would be for each solution, it depends on the detailed mechanism and implementation, e.g., how the parameters are adjusted and how they are used for macro cell and small cell, which should be the main discussions during WI stage.
Proposal: It is proposed that all the solution options could be discussed in the WI phase.
3. Conclusions
In this document we analyzed some solutions to the issues, it is proposed that RAN2 to study the possible solutions.
Proposal: It is proposed that all the solution options could be discussed in the WI phase.
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