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1. Introduction
In the last meeting, there were discussions regarding specification of measurement requirement for Dual Connectivity [1, 2]. In this contribution, we discuss measurement requirement for Dual Connectivity.
2. Discussion
In the case of Dual Connectivity, DRX can be configured separately on MCG and SCG, and different DRX cycles may exist in MCG and SCG. This means that the four cases listed in table 1 can occur as discussed in [1]. 
Table 1: combination of DRX states on MCG and SCG
	
	DRX state

	
	MCG
	SCG

	Case 1
	Non-DRX
	Non-DRX

	Case 2
	DRX
	DRX

	Case 3
	Non-DRX
	DRX

	Case 4
	DRX
	Non-DRX


The requirements for measurement accuracy specified in TS 36.133, however, depend on the configured DRX cycle, where the single DRX state and the single DRX cycle configuration are assumed. It needs to clarify which DRX state and DRX cycle should be applied when determining the measurement accuracy.
From an operator’s point of view, it is preferable to specify the requirement such that the mobility performance degradation due to DC configuration is avoided. Based on the above concept, we discuss the requirement for both intra frequency measurement and inter frequency/RAT measurement.

Proposal 1: Mobility performance degradation due to DC configuration should be avoided.
Requirements for intra frequency measurement

First, in terms of DRX state, it would be reasonable to apply measurement requirements for MCG and SCG separately. This means that measurement requirements of frequency on PCell and that on PSCell should be based on MCG’s DRX state/cycle and SCG’s DRX state/cycle, respectively.

Proposal 2: For intra frequency measurement, measurement requirements of frequency on PCell and that on PSCell should be based on MCG’s DRX state/cycle and SCG’s DRX state/cycle, respectively.
Requirements for inter frequency and inter RAT measurement

In terms of DRX state, measurement requirements should be specified based on the combination of MCG DRX state and SCG DRX state. Our views are listed in table 2.
Table 2:
	
	DRX state
	Requirement

	
	MCG
	SCG
	

	Case 1
	Non-DRX
	Non-DRX
	Non-DRX based

	Case 2
	DRX
	DRX
	DRX based

	Case 3
	Non-DRX
	DRX
	Non-DRX based

	Case 4
	DRX
	Non-DRX
	Non-DRX based


In the case 1 and case 2, UE has a single DRX state. It, therefore, is obviously reasonable to apply the requirements based on DRX state of UE. In case 3, since the mobility is based on PCell and DRX state of MCG is Non-DRX, the Non-DRX based measurement should be applied. In case 4, in terms of the mobility performance degradation due to DC configuration, both of the DRX based and Non-DRX based measurements do not cause such degradation because DRX state of MCG is DRX. On the other hand, in terms of the user throughput, it is better to use Non-DRX based measurement because NW can configure better cells as the new PSCell quickly. This means that the Non-DRX based measurement should be applied. Based on the above discussion, our proposal is that Non-DRX based measurement should be applied in case where both MCG and SCG are DRX state. However, if DRX based measurement has significant impact on battery consumption, we need to consider the trade-off between measurement delay and battery consumption in case 4.
Proposal 3: For inter frequency/RAT measurement, DRX based measurement should be applied in case where both MCG and SCG are DRX state.
View 1: If Non-DRX based measurement has significant impact on battery consumption, we need to consider the trade-off between measurement delay and battery consuming in case 4.
Second, in terms of DRX cycle, in order to keep the mobility performance same as CA, shorter DRX cycle between MCG and SCG should be applied.
Proposal 4: shorter DRX cycle between MCG and SCG should be applied.
3. Conclusion

In this contribution, we discussed measurement requirement for Dual Connectivity. Our proposals and views are summarized as below.
Proposal 1: Mobility performance degradation due to DC configuration should be avoided.
Proposal 2: For intra frequency measurement, measurement requirements of frequency on PCell and that on PSCell should be based on MCG’s DRX state/cycle and SCG’s DRX state/cycle, respectively.

Proposal 3: For inter frequency/RAT measurement, DRX based measurement should be applied in case where both MCG and SCG are DRX state.

View 1: If Non-DRX based measurement has significant impact on battery consumption, we need to consider the trade-off between measurement delay and battery consuming in case 4.
Proposal 4: shorter DRX cycle between MCG and SCG should be applied.
Based on the above proposal, we prepared the draft reply LS [3].
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