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1. Introduction
In RAN2 e-mail discussion, the following was discussed as one of measurement related issues [1].
Measurement procedure impact due to DC
Issue 3: Which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated)? Do we need to distinguish intra-frequency/inter-frequency measurement?
As the result of this e-mail discussion, the followings are proposed in this RAN2 meeting [2].
Proposal 4: The issue which DRX cycle to apply when determining the measurement accuracy (MCG, SCG, shortest, indicated) shall be discussed in RAN4.

Proposal 5: send LS to RAN4 to inform them of the agreements on separate DRX for MeNB and SeNB, and trigger their discussion on measurement requirement.
In this contribution, we provide preliminary analysis related to measurement requirements with multiple DRX configurations for dual connectivity.

2. Discussion
When Dual Connectivity is configured to a UE, the UE handles a DRX state in MCG and that in SCG separately [3]. This means that the UE may have multiple DRX states and multiple DRX configurations illustrated in Figure 1 and 2, respectively. As shown in Figure 1, the multiple DRX states can be divided into four DRX state combinations for MCG and SCG. And as shown in Figure 2, the multiple DRX configurations can be indicated from MeNB and SeNB. This means that the UE may have multiple DRX states and DRX cycles.
Observation 1: UE may have multiple DRX states simultaneously in Dual Connectivity.

Observation 2: UE may have multiple DRX cycles simultaneously in Dual Connectivity.
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Case 1: Both MCG and SCG are Non-DRX                  Case 2: Both MCG and SCG are DRX
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Case 3: MCG is Non-DRX, SCG is DRX                    Case 4: MCG is DRX, SCG is Non-DRX
Figure 1: Possible DRX states combinations for Dual Connectivity
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Case 1: Same configurations                 Case 2: different configurations

Figure 2: Possible DRX configurations combinations for Dual Connectivity

However, the requirements for measurement time specified in TS 36.133 depend on the configured DRX cycle, where the single DRX state and the single DRX cycle configuration are assumed. 

Observation 3: Current measurement requirements assume the single DRX state/configuration per UE.

From the Observation 1, 2 and 3, the current requirements, therefore, are not appropriate for Dual Connectivity UEs. It, therefore, needs to clarify the measurement requirements based on multiple DRX cycle configuration and multiple DRX states for Dual Connectivity.

Views 1: It would need to clarify the measurement requirements based on multiple DRX cycle configuration and multiple DRX states.
 As a first step, we have preliminary analysis in order to promote the future discussion.
Case 1: Both MCG and SCG are in Non-DRX state
Since UE follows requirements for no DRX condition, there is nothing to be discussed.
Case 2: Both MCG and SCG are in DRX state
Although it is obvious that UE follows requirements for DRX condition(s), one of the discussion points is which DRX cycle is applied for calculating the allowed measurement time, if multiple DRX cycles are configured. 
Case 3: MCG is in Non-DRX statte, SCG is in DRX state
In addition to the discussion point described in Case 2, we at least need to clarify whether UE should follow requirements for DRX condition or not.

Case 4: MCG is DRX, SCG is Non-DRX
Same as Case 3.
3. Conclusion

In this contribution, we provided preliminary analysis related to measurement requirements with multiple DRX configurations for Dual Connectivity.  Our observations and views are summarized as below;
Observation 1: UE may have multiple DRX states simultaneously in Dual Connectivity.

Observation 2: UE may have multiple DRX cycles simultaneously in Dual Connectivity.
Observation 3: Current measurement requirements assume the single DRX state/configuration per UE.

Views 1: It would need to clarify the measurement requirements based on multiple DRX cycle configuration and multiple DRX states.
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