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1. Introduction
In the previous RAN4 meetings, there were discussions regarding specification of interruption for Dual Connectivity. In the last meeting, the WF [1] was agreed as below.
Interruption requirement in DC

· In case of subframe level synchronized operation, the interruption from Pscell configuration/activation is 1ms.

· Interruption from Pscell in DRX case is FFS
In this contribution, we discuss the PCell interruption requirements due to PSCell configuration and activation in unsynchronized case and PCell/PSCell interruption due to DRX operation. Note that we do not consider interruption due to SCell in this contribution since Rel-12 DC assume only 2CC.
2. Discussion
PCell interruption due to PSCell configuration and activation
In case of unsynchronized operation, a subframe in PSCell may overlap with two continuous subframes of PCell. This means that PCell interruption for unsynchronized DC would be increased by 1ms compared with synchronize DC requirement.
Proposal 1: In case of unsynchronized DC, the PCell interruption due to PSCell configuration/activation is allowed up to 2ms.
PCell/PSCell interruption due to DRX operation
In [2], the similarities between DC DRX operation and the measurement of deactivated SCell in CA were discussed. It was expected that DRX operation could cause interruption to the other CG if UE switched it’s RF ON/OFF state according DRX state in order to enable efficient UE battery savings. Based on the previous discussion of interruption due to deactivated SCell measurement in CA, if interruption due to DRX operation is caused by the same reason for deactivated SCell measurement case, following cases can potentially cause interruption. 
· Case 1: drx-InactivityTimer expires. UE shifts from Non-DRX state to DRX state.
· Case 2: onDurationTimer starts. UE starts to monitor the PDCCH.
· Case 3: onDurationTimer expires. UE ends to monitor the PDCCH.
· Case 4: UL traffic is generated. UE shifts from DRX state to Non-DRX state.
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Figure 1: 
Figure 1 shows that case 1 and 4 are not periodic event and depend on the traffic pattern. On the other hand, case 2 and 3 are periodic events which depend on the length of DRX cycle. In other words, the frequency of case 1, 2, and 3 highly depend on the length of DRX inactivity timer and DRX cycle. The range of DRX cycle specified in TS 36.331 are listed in table 1. 
Table 1: The range of DRX inactivity timer and DRX cycle
	Timer
	Values

	longDRX-Cycle
	10ms,20ms, 32ms, 40ms, 64ms, 80ms, 128ms, 160ms, 256ms, 320ms, 512ms, 640ms, 1024ms, 1280ms, 2048ms, 2560ms

	shortDRX-Cycle
	2ms, 5ms, 8ms, 10ms, 16ms, 20ms, 32ms, 40ms, 64ms, 80ms, 128ms, 160ms, 256ms, 320ms, 512ms, 640ms


Table 1 shows that a small value, such as smaller than 100ms, can be used as DRX cycle. This is smaller than the minimum value of deactivated SCell measurement cycle. This means that if interruption always occurs in the above cases when DRX cycle is short, interruption due to DRX operation must have significant impact on performance degradation compared to deactivated SCell measurement case. If the interruption is not allowed in the above cases, performance degradation can be avoided. However, the effect of UE battery saving by the DRX operation is not achievable, since the UE cannot turn-off its RF. Although UE battery saving is important aspect from an operator’s point of view, it should avoid the significant performance degradation due to interruption because performance is also an important aspect. It, therefore, is better to analyze the impact of interruption due to DRX operation considering the trade-off between performance degradation and battery consuming. 
Observation 1: Small values, such as smaller than 100ms, can be used as DRX cycle.
Observation 2: If interruption always occurs in the case where DRX cycle is short, interruption due to DRX operation must have significant impact on performance degradation.
Proposal 2: It is better to analyze the impact of interruption due to DRX operation considering the trade-off between performance degradation and battery consuming.
How to specify the requirement in TS 36.133
Since interruption due to DRX operation is a new aspect, it would be better to make a new section in TS 36.133 in order to introduce requirements for interruption with Dual Connectivity. 
Proposal 3: New section in TS 36.133 is made in order to introduce requirements for interruption in Dual Connectivity.
3. Conclusion

In this contribution, we discussed the PCell interruption requirements due to PSCell configuration and activation in unsynchronized case and PCell/PSCell interruption due to DRX operation. Our proposals are summarized as below.
Proposal 1: In case of unsynchronized DC, the PCell interruption due to PSCell configuration/activation is allowed up to 2ms.
Observation 1: Small values, such as smaller than 100ms, can be used as DRX cycle.
Observation 2: If interruption always occurs in the case where DRX cycle is short, interruption due to DRX operation must have significant impact on performance degradation.
Proposal 2: It is better to analyze the impact of interruption due to DRX operation considering the trade-off between performance degradation and battery consuming.

Proposal 3: New section in TS 36.133 is made in order to introduce requirements for interruption in Dual Connectivity.
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