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1 Introduction
In the Study Item on higher layer aspects of small cell enhancement, the architecture enhancement has been discussed. In the last RAN2 #83 meeting, for the U-plane, total 5 UP architectures are down-selected: 1A, 2A, 2C, 3C, and 3D. Since the UE with dual connectivity consumes radio resources provided by at least two different network points connected with non-ideal backhaul Xn, there should be protocol impacts to support dual connectivity. 
In this contribution we would like to look at the MAC layer protocol impacts by supporting dual connectivity, especially focusing on the DRX operation. 
2 Discussion
In CA, the UE uses a common DRX across the configured component carriers because there is only one scheduling node and all the information on the CCs are known to the scheduling node. In SCE, with support of dual connectivity, scheduling is performed in the different nodes because there is one MAC entity in each node, i.e., MeNB and SeNB. Thus, there are two options for DRX operation in this case.
· Option 1. A common DRX operation over the connected cell, i.e., common Active Time, common DRX-related timers operation, common DRX configuration.
· Option 2. An independent DRX operation of each cell, i.e., independent Active Time, independent DRX-related timers operation, independent DRX configuration.
In option 1, the UE has a common DRX cycle in a similar way to the CA case. The UE manages one Active Time and the DRX related timers are commonly applied to both of the Macro cell and the Small cell. In order to make the option 1 work properly, a close interaction between the MeNB and the SeNB is required. In option 2, the UE manages the Active Time per cell and the DRX related timers operate according to the configuration that is independently configured by the corresponding eNB.
Observation 1. It is required to clarify the DRX operation to support dual connectivity.
If there is an interaction between the MeNB and the SeNB to share the DRX related information, the UE could be scheduled in a more flexible and efficient way by taking other eNB’s scheduling into consideration. However, considering that the MeNB and the SeNB are connected via a non-ideal backhaul Xn and there is a delay over the Xn interface up to 60ms [Table 6.1.1, 2], it may not be easy to share information between the MeNB and the SeNB in real time. Since it is important to have the same understanding of DRX operation, i.e., Active Time, between the scheduling eNB and the UE, and the DRX function operates by the events in real time and the corresponding timers, we think it is of no benefit to exchange the scheduling information unless the information is valid even with the backhaul delay. 
Proposal 1. In dual connectivity, it is proposed that the MeNB and the SeNB does not exchange the DRX related information each other, e.g., Active Time and DRX configuration.
From the Proposal 1, since each eNB has no DRX related information of other eNB, it is further proposed that the DRX operates per cell without consideration of DRX operation of other cell. For example, the UE manages the Active Time per cell; accordingly, the UE monitors the PDCCH of one cell only when it is the Active Time for that cell as shown in the Figure 1.
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Figure 1. An example of independent DRX operation per cell
Proposal 2. In dual connectivity, it is proposed that the DRX operates independently over the connected cells, i.e., the UE uses an independent Active Time per cell and manages the DRX related timers per cell.
Considering that the MeNB and the SeNB may have different scheduling policy and radio environment, it is beneficial for the UE to be configured with different DRX configuration over the connected cells, e.g., different values for the DRX timers and DRX cycle, in order to serve the UE with an optimized DRX configuration by each cell. For example, the UE can be configured with short On Duration for the Macro cell while a long On Duration for the Small cell based on the traffic type.
Proposal 3. The MeNB and the SeNB independently configures the DRX operation to the UE, i.e., the UE can be configured with different values of DRX timers or DRX cycles for each cell.
3 Conclusions

In this contribution, we look into the DRX operation for the dual connectivity. As a result, one observation is provided as follows:
Observation 1
It is required to clarify the DRX operation to support dual connectivity.
From the observation, it is proposed that,

Proposal 1
In dual connectivity, it is proposed that the MeNB and the SeNB does not exchange the DRX related information each other, e.g., Active Time and DRX configuration
Proposal 2
In dual connectivity, it is proposed that the DRX operates independently over the connected cells, i.e., the UE uses an independent Active Time per cell and manages the DRX related timers per cell.
Proposal 3
The MeNB and the SeNB independently configures the DRX operation to the UE, i.e., the UE can be configured with different values of DRX timers or DRX cycles for each cell.
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