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1. Introduction

During previous RAN2 meetings, the following aspects have been agreed for the DRX operations regarding the dual connectivity [1]:

· Separate DRX configurations should be supported for MeNB and SeNB.
· Separate DRX operations (timers and active time) should be allowed for MeNB and SeNB  

· DRX coordination between MeNB and SeNB brings power benefits.

However, the details of the DRX coordination have not been decided. In this paper, we discuss the remaining issues on the DRX coordination for dual connectivity. 
2. Discussion
2.1 Level of alignment 

DRX coordination between the MeNB and SeNB could be done in different levels, e.g:

- on the long DRX cycle level
- on the short DRX cycle level 
Since the traffic type between the MeNB and SeNB may be different, it may not be efficient to coordinate the DRX operation at least on the detailed active time level. For example, the SeNB may handle the U-plane data transmission while the MeNB mostly handles the infrequent signalling delivery. In this case, aligning the DRX active time between the MeNB and SeNB does not bring any benefits. Similarly, the short DRX cycle configuration is typically tailored to suit the traffic characteristics. It may not be necessary to align the MeNB and the SeNB on the short DRX cycle level for the reasons mentioned above. Therefore, we propose that the alignment is only done at long DRX cycle level. The on-duration timer of the MeNB and SeNB may be set to the same value while the long DRX cycle of the MeNB may be multiple of the long DRX cycle of the SeNB or vice versa. Further, the DRX start offset should be aligned as much as possible. In the case that sub-frame level alignment between the MeNB and the SeNB is assumed, the start offset between the MeNB and the SeNB should be aligned.  
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Figure 1. Long DRX Cycle alignment

Proposal 1: The DRX coordination is only on the long DRX cycle level. 
Proposal 2: The on-duration timer is set to the same value while the long DRX cycle of MeNB should be multiple of the long DRX cycle of SeNB or vice versa. Further, DRX start offset should be aligned as much as possible.   
2.2 Alignment operations 
The coordination could be done in several ways. One way is that MeNB or SeNB provides the DRX information via X2 interface to the other entity. In this way, the DRX coordination may happen anytime when either of the eNBs decides to adjust its DRX parameters. For example, if MeNB decides to go to a shorter DRX, the MeNB could signal the changes to the SeNB and SeNB could adjust its DRX patterns to make sure of the alignment. The changes could be initiated by either party. The initial configuration alignment could be initiated by MeNB, i.e., the MeNB sends the initial DRX configuration to the SeNB for the alignment. Another way is that if MeNB may understand the RRC configurations of the SeNB, then DRX configurations may not be further signalled via X2 interface. However, in this scenario, if the MeNB changes the DRX configuration, there may be no way that SeNB is aware of that. Thus the coordination may not be efficiently handled. Based on the above analysis, we slightly prefer that both the MeNB and the SeNB could trigger the DRX alignment. 
Proposal 3: Both MeNB and SeNB could trigger the DRX alignments when its DRX configuration changes.   
3. Conclusion 
Based on the above discussions, we propose 
Proposal 1: The DRX coordination is only on the long DRX cycle level. 
Proposal 2: The on-duration timer is set to the same value while the long DRX cycle of MeNB should be multiple of the long DRX cycle of SeNB or vice versa. Further, DRX start offset should be aligned as much as possible.   
Proposal 3: Both MeNB and SeNB could trigger the DRX alignments when its DRX configuration changes.
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