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1
Introduction
During RAN2#83bis DRX for dual connectivity was discussed and the following working assumptions agreed:

1. Separate DRX configurations should be supported for MeNB and SeNB.

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

FFS if the eNBs coordination is needed for DRX configuration

In RAN2#84 coordination of DRX configuration for dual connectivity was discussed and the only outcome from the meeting was a statement: “From UE power consumption point of view, DRX coordination would be beneficial”. In this contribution we discuss the potential coordination between the eNBs both for DRX configuration and DRX operation. 
2
Discussion
From eNB implementation point of view it is simpler to have completely separate DRX functions in MeNB and SeNB. However, from UE power consumption point of view some coordination between eNBs is beneficial. Here we talk separately the DRX configuration and DRX operation.
2.1 DRX configuration

If the DRX configurations in MeNB and SeNB are totally independent, the UE power saving opportunities may be very limited. From UE power consumption point of view it would be beneficial to align the on durations of MeNB and SeNB as much as possible.

Proposal 1: DRX on durations of MeNB and SeNB should be aligned as much as possible.

The aligning can be accomplished either as eNB implementation or by specifying some limitations. A simple limitation could be that the DRX cycles of MeNB and SeNB should be multiples of each other. The DRX start offsets cannot be required to be the same if SFN and subframe numbers are not the same in MeNB and SeNB. The eNBs should coordinate the DRX start offset such that on duration timers for aligned on durations are started almost simultaneously (e.g., within one subframe).
Proposal 2: Long DRX cycles of MeNB and SeNB should be multiples of each other.

Proposal 3: DRX start offsets should be coordinated between MeNB and SeNB such that the aligned on durations are started (almost) simultaneously, e.g., within one subframe.

2.2 DRX operation

Due to non-ideal backhaul the DRX operation (i.e., timers and active time) of MeNB and SeNB would be difficult to align. In fact, from power consumption point of view, it is actually better that activity in one eNB does not start DRX inactivity timer in the other eNB if no data is being received/transmitted in that eNB.

There are, however, some cases where some coordination in DRX operation between MeNB and SeNB could be beneficial. One such case is a deployment where MeNB only carries SRB and all data is carried by SeNB (e.g., UP alternative 1A). Let’s assume that Long DRX cycle is configured to 160 ms and Short DRX cycle to 40 ms in both MeNB and SeNB. When data transmission in SeNB is active, then DRX inactivity timer and/or DRX short cycle timer is running in SeNB but UE is in Long DRX in MeNB. If SeNB (or MeNB) in this case would like to send, e.g., an RRC reconfiguration message to the UE, that message would be delayed due to MeNB Long DRX. Also the measurement requirements follow DRX and therefore, the UE would be measuring the serving cell in MeNB according to Long DRX cycle even if the UE is active in SeNB. This could delay triggering of MeNB handover
A simple solution is to configure small value for the Long DRX cycle in MeNB. This is, however, not good from UE power consumption point of view since the UE would be frequently active in MeNB even when no data or control is being transferred between the UE and the network. 
In order to save UE power it might be beneficial to introduce some limited dependency between SeNB and MeNB DRX operations. Then the UE could also be monitoring PDCCH more often in the MeNB while being active in SeNB and transmission of SRB would not be delayed. However, this would most probably require more signalling over X2 to let MeNB know when the UE is active in SeNB.
Proposal 4: RAN2 to discuss the problems for SRB delay and RRM measurement delay when UE is active only in SeNB and in Long DRX in MeNB and discuss whether some dependency between DRX operations would be beneficial.

3
Conclusion
In this contribution we have discussed DRX for dual connectivity and propose the following:
Proposal 1: DRX on durations of MeNB and SeNB should be aligned as much as possible.

Proposal 2: DRX cycles of MeNB and SeNB should be multiples of each other.

Proposal 3: DRX start offsets should be coordinated between MeNB and SeNB such that the aligned on durations are started (almost) simultaneously, e.g., within one subframe.

Proposal 4: RAN2 to discuss the problems for SRB delay and RRM measurement delay when UE is active only in SeNB and in Long DRX in MeNB and discuss whether some dependency between DRX operations would be beneficial.

