3GPP TSG-RAN WG2 #81BIS                                               R2-131022
Chicago, USA, 15th– 19th April, 2013

Agenda Item:	7.1
Source: 	CMCC
Title:  	Discussion on mobility performance enhancement for high mobility scenario
[bookmark: _GoBack]Document for:	Discussion and Decision
1      Introduction
It has been observed in TR 36.839 that “The UE speed has a significant impact on the HO performance. Some simulation results also indicated high speed UEs suffered much higher HO failure rate than low speed UEs” [1]. There are several proposals and discussions on speed-based enhancement in the RAN2 #81 meeting, e.g., enhanced Mobility State Estimate (eMSE), HO parameter setting, Gray-listing. In this contribution, further discussion on HO enhancement for high mobility scenario is addressed and discussed.
2      Discussion
2.1     HO suspending mechanism
The current MSE mechanisms are used for timeToTrigger(TTT) scaling, e.g., shrinking TTT with the increase of UE speed. In macro only scenario, the mechanism may work efficiently via a faster HO for high mobility UEs. However, in the Hetnet scenario, it cannot work well due to the different cell size of pico cell from macro cell. 
Based on the hypothesis that pico cell is in the coverage of macro cell, we think it is reasonable to prevent high speed UEs to enter pico cell to avoid HO performance degradation. It has also been mentioned and proved in [2, 3], i.e., HOF/RLF can be reduced. It is not clear yet whether such functionality needs to be implemented at the UE side or be done by the NW, which needs further study [4]. In our opinion, for the HO suspending mechanism, the speed estimation is a key factor for the decision no matter whether it is UE or NW implemented.  
Observation 1: The efficiency of speed estimate mechanisms should be taken into consideration for HO suspending mechanisms.
Besides, DL interference (e.g., from pico cell to macro) cannot be ignored for the UE moving across the pico coverage area. As discussed before, there are several potential solutions, e.g., RSRQ based, ABS, T310 scaling [2] [5]. Among them, RSRQ based and T310 scaling solutions are implemented in UE side. For NW implemented mechanisms, UE can report RSRQ measurement results to NW for further decision. From our point of view, no matter the interference estimation is implemented at the UE side or the NW side, QoS guarantee is necessary for HO suspending mechanism.
Proposal 1: For high speed UEs, HO suspending mechanism with QoS guarantee (interference level is acceptable) is a potential solution for mobility performance enhancement.
2.2     UE Speed Estimation
The HO suspending mechanisms analyzed above are based on the accurate speed estimate hypothesis. To some extent, the control efficiency depends on the accuracy of the UE speed estimate results. 
· UE implemented:
According to the previous discussions and simulations, it is shown that MSE is not suitable for Hetnet Scenario [1].Therefore, several eMSE solutions are proposedincluding only counting macros, weighted counting for pico cells and macro cells, etc. In fact, the serving cell type (macro/pico cell) should be known at the UE side in both cases. 
Proposal 2: For the UE based eMSE mechanisms, UE should be informed with the serving cell type (macro/pico cell).
Furthermore, for the sake of TTT scaling, it may be better to take macro and pico cell into consideration (e.g. weighted MSE) rather than only macro cell according to the results in [6]. However, in the HO suspending case, it should be better to get more accurate estimation, i.e., the estimation results should approach the real UE speed. In this case, only counting macro is better compared with weighted eMSE solution because macro cell has similar cell size, which can be proportional to real UE speed. For example, in the condition that eMSE takes the number of both macro and pico cells into consideration, the result of mobility state estimate should go down after HO suspending due to the decrease of the number of pico cell that UE is served by. Furthermore, it will also have a negative impact on the future HO suspending decision.
Observation 2: For the TTT scaling, UE based eMSE mechanism should take both pico and macro cell into consideration; while for the HO suspending in UE side, it should be better to only counting macro cell.
Proposal 3: If UE based MSE is still used for TTT scaling, it should take both pico and macro cell with different weight into consideration. 
· NW implemented:
For NW implemented cases, several potential solutions are as follows:
· Positioning techniques based:
For example, TA+AOA can be used to get the position information to calculate the UE velocity. The accuracy depends on the implementation of product and vender specific RRM mechanism.
· History information based: 
The similar method as MSE/eMSE at the UE side can be used to estimate the UE mobility state at the NW side, i.e., counting the visited cell number based on history information, which includes a list of previously visited cells and associated information elements. In HO suspending case, we think only counting the number of visited macros is reasonable.
Observation 2: Only counting the number of macros in the history information can be used in the HO suspending case, which is left to NW implementation. 
· UE reporting based:
History information is kept at the serving cell via being delivered in the HANDOVER REQUEST message from source cell to target cell during handover preparation. Therefore, history information is not available when UE just entered connected state from idle, because network need some time to get the stable mobility estimation.
In this case it is good for network to know UE mobility state in time. Then it is a potential solution that UE directly reports the estimated mobility state to NW during the RRC connection setup procedure. The reporting details are FFS (e.g., using 1 bit to indicate whether UE is in medium or high speed state).
Proposal 4: UE should report the estimated mobility state to NW during RRC connection setup procedure.
3      Conclusion
We summarized the high mobility related issues on mobility performance enhancement and have several proposals as follows:
Proposal 1: For high speed UEs, HO suspending mechanism with QoS guarantee (interference level is acceptable) is a potential solution for mobility performance enhancement.
Proposal 2: For the UE based eMSE mechanisms, UE should be informed with the serving cell type (macro/pico cell).
Proposal 3: If UE based MSE is still used for TTT scaling, it should take both pico and macro cell with different weight into consideration. 
Proposal 4: UE should report the estimated mobility state to NW during RRC connection setup procedure.
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