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1 Introduction

In the SCE higher layer study item, number of protocol architectures are discussed where offloaded traffic is delivered to the small cell for transmission over the radio at different protocol layers. In addition, control plane and user capability supporting dual connectivity also are discussed. It is agreed that there is only one RRC state for the user for dual connectivity, i.e, the RRC idle or RRC connected state. As one important function in MAC, DRX is used in the RRC connected state for battery power savings. In this contribution, we will discuss the impact on DRX supporting dual connectivity considering the different protocol architecture and user capability.
2 Discussion
In RRC connected state, the DRX is one good mechanism for UE battery power savings. The DRX configuration is the trade off between the power consumption and QoS of the service. The longer the duration of the short/long DRX cycles, the better the power saving at the expense of potential delay experienced by the traffic. Due to the different traffic has different delay requirement. Just only from the traffic characteristic point of view, for different kind of traffic, it is good to have separate control on the DRX. But in legacy system, only one DRX is configured. This is because the separate DRX configuration will have little gain. One reason is that there is one common scheduler in single connectivity case, even for  CA case,. The upper layer traffic is multiplexed across carriers and the number of carriers on which a UE should enable signal reception should be based on traffic demand instead of the traffic characteristics. Therefore there is not clear benefit of having completely independent DRX cycles and timers between carriers. 

In the system supporting the dual connectivity, for UP architecture option1 and option2, one RB is transmitted through one eNB, therefore the traffic transmitted through MeNB and SeNB will have different QoS requirement,    Although for UP architecture 3, one RB can be transmitted through both on MeNB and SeNB, if there are multiple traffic running on MeNB and multiple traffic running on SeNB, and one or two or more traffics can be supported by both cells. The MeNB and SeNB generally consider the QoS of the traffic with the highest requirement running on it, therefore the traffic transmitted through MeNB and SeNB will have different QoS requirement. So it seems to have the necessities to support the separate DRX in different eNB. Moreover, for dual connectivity, there are separate MAC entitles and two separate scheduler, the different traffic will be scheduled on different physical resources. Therefore, it can really implement the control of DRX based on the traffics characteristic. 
Observation1 ：Separate DRX for Macro cell and small cell can be possible to obtain the gain due to distributed MAC scheduler and user plan architecture make different kind of traffic can be transmitted on the separate physical channel through different cell.
In addition, there is one additional factor which has impact on the gain of separate DRX should be discussed, i.e, the number of the receiver of the user. If there is only one receiver, the separate DRX gets no better gains than common DRX while having a higher complexity because the UE may have to be ‘on’ most of the time if the On Duration of the different links/carriers do not or have minimum overlap in time .i.e, the receiver will keep”on” only one link/carrier is required for “on”. 
Therefore, if there are multiple receivers in the user, the separate DRX control on MeNB and SeNB can be supported.  The DRX configuration can be determined by the corresponding base station. If there is only one receiver in the user, the gain of separate DRX is not obvious compared with one common DRX . But if there is only one common DRX configuration, there need the coordination for setting the DRX parameters between MeNB and SeNB.  The SeNB can send the traffic information or the determined DRX information to the MeNB, then it is up to the MeNB to determine the final DRX configuration. Simultaneously, the synchronization for the two cells should be guaranteed.  

Observation 2: We suggest RAN2 to consider if separate DRX or common DRX configuration for dual connectivity should be supported.

3 Conclusions

This contribution discusses DRX configuration to support dual connectivity with different UP architectures and user capability .The following observations are made:
Observation1 ：Separate DRX for Macro cell and small cell can be possible to obtain the gain due to distributed MAC scheduler and user plan architecture make different kind of traffic can be transmitted on the separate physical channel through different cell.
Observation 2: We suggest RAN2 to consider if separate DRX or common DRX configuration for dual connectivity should be supported.
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