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1
Introduction
RAN2 has been discussing some issues on DRX in EUTRAN. In RAN2 #57bis, the DRX control mainly about implicit and explicit transition between continuous and DRX, or between different levels of DRX was discussed and the following output could be reached. 
· A framework was agreed at least for NRT services. For NRT services:
· when the UE is in DRX and receives data, it goes to continuous (FFS or it can go to a shorter DRX) configured by the eNB.
· when the UE is in continuous reception, explicit or implicit triggers to DRX (including multiple steps mechanism) have been included as further topics to be studied in more details.

· For RT services (VoIP) or mixed cases, further work is need.
On the other hand, in RAN2 #56bis, it was agreed that when a UE in DRX is going to achieve handover, the UE may change its DRX immediately after sending a measurement report, which is captured in [1]. However, the behaviour of such a UE, i.e. UE in DRX, in the target cell after handover has not been discussed so much and there is no agreement so far. 
In RAN3#56, it was proposed to add functionality for UE history information in the handover preparation procedure using X2 signalling [2]. In this contribution we discuss and propose the similar concept to [2].
2
Discussion 

2.1
Inter-NB Handover in UTRAN
At first in UTRAN the RNC is in charge of control of UE’s DRX, while in E-UTRAN the eNB is in charge of control of UE’s DRX as shown in Fig. 1. For UTRAN case when the UE in CELL_PCH, i.e. UE in DRX, is going to achieve inter-NB handover, once the UE has to move to CELL_FACH and transmit some UL signals, then the UE is informed to move to CELL_PCH again. This can be easily realized, because the target NB can know the UE substate in the source cell before handover via the signalling from the RNC which controls the UE mobility. Furthermore, if the UE has the higher mobility, then the UTRAN may order the UE to move to the URA_PCH. Since the UE in URA_PCH has to initiate a location registration only when the UE moves to the cell that belongs to another URA. Consequently, the UE can achieve the handover with staying in URA_PCH, i.e. DRX.

[image: image1]
Fig. 1 Control part of UE’s DRX
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Fig. 2 Inter-NB handover within the same URA for UE in URA_PCH
2.2
Inter-eNB Handover in E-UTRAN
In E-UTRAN case when the UE in DRX is going to achieve inter-eNB handover, the UE moves to continuous reception (or possibly shorter DRX) immediately after sending a measurement report and goes on staying continuous reception until the inter-eNB handover is completed. Since RAN2 is still discussing a DRX control method, the behaviour, especially after handover, of UE in DRX is unclear. However, taking into account the current agreement, there is one alternative for HO Completion step. The DRX control should be restarted by the target eNB with the same procedure as other non-handover UEs, i.e. the target eNB cannot utilize the information regarding the DRX when the UE stayed in the source cell. For example, after the expiration of an inactivity timer the UE can move to shorter DRX as shown in Fig. 3. Hence, if some kinds of optimization are applied right after HO completion, the coordination between the source eNB and the target eNB would be required. Then, we propose to add UE history information, e.g. DRX cycle and/or the period staying in current DRX cycle, in the handover preparation procedure using X2 signalling from the source eNB to the target eNB.


[image: image3]
Fig. 3 DRX control after inter-eNB handover of UE in DRX
3
Conclusion
In this contribution, we reviewed the DRX control of UTRAN and E-UTRAN from the architectural difference point of view. UTRAN where the centralized RRC allows continuous DRX operation across the cell change by RNC whereas the localized RRC control by eNB could have potential limitation of optimized DRX operation due to flat architecture decision of EUTRAN. We would like to have some further discussions the issue of DRX operation during handover, i.e. possibility of coordination of source and target eNB to optimized further DRX operation at cell change. 
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