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1 Introduction
In HetNet mobility enhancement SI, DRX have been also discussed as an objective which impacts on the mobility performance. Several companies have submitted simulation results on the performance based on the DRX impact on the RLF and hadover. Most of the simulation results show the long DRX would raise bad influence which increse RLF and handover failure cases. Especially, for the high velocity, UE would experience more serious mobility performance degradation, which cannot satisfy the performance requirement for handover.This contribution proposes our view on the HetNet mobility related to DRX operation and our wayforward for further discussion. 
2 Background
In HetNet mobility enhancement SI, there are several objectives for further study.

Following is one of the objective of the HetNet mobility enhancement:

· Robust mobility functionality under various supported assumptions for the availability of UE measurements (including DRX functionality) shall be ensured/taken into account as well as UE power consumption and complexity (RAN2, RAN4)

As mentioned in the above, DRX would be an objective for the robust mobility functionality. 
For UE battery saving point of view, DRX must be an important functionality. However, DRX essentially would bring packet transmission delay due to the permission of inactive time, which means no-monitoring of control channel e.g., PDCCH. The packet transmission delay due to inactive time might be critical in time sensitive situation e.g., handover case. For the HetNet case, the cell size would be smaller than the macro cell and there might be more rapid signal degradation and have not enough time to wait for the handover command due to packet transmission delay. 
In Jeju meeting, RAN2 discussed contributions [6][7] which proposed simulation results which show the serious impact on the RLF and handover. Simulation results have shown DRX would impact on the RLF and HO failure. DRX could cause postponing of the packet transmission chance during the DRX inactive time and handover decision after receiving handover command could be postponed, that could induce the increasing of the RLF and HO failure ratio. Morever, from the simulation longer DRX inactive time could bring longer delaying and the imapct on RLF and HO failure could be more serious than short DRX inactive time. For the high speed UE, RLF and HO failure ratio could be increased. Furthermore, for recovering the RLF and HO failure, there might be additional signaling for reestablishment of the RRC connection
3 HetNet mobility and DRX performance impact on UE
In UE aspect, the power saving could be enhanced by using DRX. As discussed in the above, DRX originally have disadvantage for the mobility performance, which permit not to monitoring all subframes continuously. Hence, DRX could cause the postponing of packet transmission timing.  
For enhancing the mobility performance by reducing RLF and HO failure possibility, DRX inactive time should be decreased and long and frequent active time should be provided to obtain more frequent chance to allocate packet in subframes. Increasing the inactivity timer and using short DRX might be the one of the solution to reduce the packet transmission delay [3][4].
However, decreasing the inactive time and increasing active time would bring about inevitably more power consumption and then this could directly impact on the user experience. Actually, during DRX inactive time, there might be very limited packet transmission and even no packet transmission happen. Hence, at this situation, decreasing the inactive time and increasing the active time might bring very marginal gain. Instead, the cost from power consumption could be bigger than the gain from the enhancement by reducing RLF and HO failure ratio. User can recognize the accumulated impact on battery consumption. However, RLF and HO failure during no traffic might not be an critical issue from user experience point of view
Moreover, longer active time by enlarging the inactivity timer might be more impact on the power consumption and should be carefully considered and discussed.
Using short DRX could allow more active time than long DRXand reduce the delay for the packet transmission. All of the RLF and HO failure could not be prevented by short DRX. However, using suitable short DRX configuration with long DRX might reduce the possibiity of the RLF and HO failure ratio remarkably. 
Hence, on the discussion of DRX and mobility performance, RAN2 should carefully consider the impact on the UE e.g., power consumption and mobility performance. Decreasing the inactive time and increasing active time might bring about more power consumption on UE.
Proposal 1: RAN2 should carefully consider the impact on the UE e.g., power consumption and mobility performance. Decreasing the inactive time and increasing active time might bring about more power consumption on UE.
4 Mobility performance enhancement 
There could be two cases for the mobility performance e.g., reducing RLF and HO failure ratio.
· Case 1:  Solution before sending measurement reporting 
· Case 2:  Solution after sending measurement reporting  

For the alternative 1, this approach is related to the deteciton of the handover triggering by A3 event. Actually, more frequenct measurement sampling by UE could bring earlier detection of the handover event. For UE, more frequent measurement is not prohibited and this might depend on the UE implementation. Shorter TTT value might be one approach to reduce the time delay between A3 event detection and measurement reporting to eNB. However, shorter TTT might raise more sensitive handover triggering than usual case. Thus, we should think about more on this issues carefully. Pros and cons from shorter TTT shoud need further study. 
For the alternative 2, this approach is related to the waiting time for the handover command from eNB. Waiting time for the handover command should be minimized to reduce the RLF and HO failure. As we discussed earlier, more tight configuration of the short DRX could be helpful to reduce RLF and HO failure. 
Short DRX could cause more chance to receive packet transmission and reduce transmission delay of the important message e.g., handover command. Hence, flexible using of the short DRX with long DRX might be one of the solution. For example, after sending the measurement reporting to eNB, the UE might be in keeping the short DRX before receiving handover command from eNB. If there is no handover command within limited time and/or RLF detected, the UE could change the short DRX into the long DRX. The detail for the short DRX for the mobility enhancement should be discussed for further study. 

Hence, on the discussion of DRX and mobility performance, RAN2 should study the long DRX with short DRX to reduce time delay due to the long DRX. More tight configuration of the short DRX could be helpful to reduce RLF and HO failure.
Proposal 2: RAN2 should study how the active time becomes longer only during the important time for mobility (e.g. in between sending measurement report and receiving HO command) enhancing the long DRX with short DRX to reduce time delay due to the long DRX and to achieve UE power saving effect. 
5 Conclusion

We proposed the followings.
Proposal 1: RAN2 should carefully consider the impact on the UE e.g., power consumption and mobility performance. Decreasing the inactive time and increasing active time might bring about more power consumption on UE.
Proposal 2: RAN2 should study how the active time becomes longer only during the important time for mobility (e.g. in between sending measurement report and receiving HO command) enhancing the long DRX with short DRX to reduce time delay due to the long DRX and to achieve UE power saving effect. 
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