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Discussion
1 
Introduction
In the last RAN4 meeting, the interruption requirements in LTE dual connectivity (DC) has been discussed and part of these interruption requirements were agreed [1]. However there are still some open issues left as given below.

	Interruptions at transitions between active and non-active during DRX for unsynchronized case.

Case 1: MCG is in Non-DRX state, SCG is in DRX state

Case 2: MCG is in DRX state, SCG is in Non-DRX state

Case 3: Both MCG and SCG are in DRX state

· Issue 2: what is the interruption length for case1 and case2?
· Option2A: up to 2ms (Qualcomm)

· Option 2B: up to 1ms(Huawei, HiSilicon, Alcatel-Lucent, Intel, DOCOMO, CATT, Ericsson, Nokia Corporation, Nokia Networks, CMCC)
Interruptions at transitions between DRX and non-DRX for unsynchronized case.
· Issue 5: Interruptions at transitions between DRX and non-DRX? 
· Option 5A: 

- up to 2ms(Qualcomm)

· Option 5B: 

- up to 1ms (Huawei, HiSilicon, Alcatel-Lucent, Intel, DOCOMO, CATT, Ericsson, Nokia Corporation, Nokia Networks)


In this paper, we present further considerations on these remained issues for D2D interruption requirements in DRX.
2 
Discussion
In particular the opened interruption cases for unsynchronized DC are the interruptions due to DRX states (On/Off/Non-DRX) transition. 
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Figure 1. Interruption from PSCell in DRX 
As shown in Figure 1 [2], the interruption occurs when DRX states are transited between “DRX onDuration” and “DRX inactivity”. Also, UE should know the timing information of both MCG and SCG . As a result, UE can be triggered to switch between the different DRX states based on either timing of PCell in MCG or that of PSCell in SCG. By doing so, the extended interruption can be avoided as discussed in [3]. For example, in order to reduce the PCell interruption time, UE’s PSCell DRX states can be initiated to switch based on the subframe boundary of PCell. Additionally since the DRX states transition should take less than 0.5ms [4], UE can complete the DRX transition within a single subframe and the PCell interruption can be maintained within 1ms.
Although the analysis above is based on the case when DRX states changed between “DRX onDuration” and “DRX inactivity”, the same conclusion can be obtained for the cases when UE states changing between “non-DRX” and “DRX” also. 
Observation 1:  In DRX, it can be assumed that the timing information of both MCG cells and SCG cells are known to UE even in case of asynchronous DC. UE can start its DRX state switching for SCG(or MCG) with alignment to the subframe boundary of MCG(or SCG). Therefore the interruption due to UE transceiver state change in either SCG or MCG cell can be limited to 1 ms. 
Furthermore, in comparison with PSCell configuration/activation, DRX status transitions happen much more frequent. This implies that there are more interruption due to DRX states transition than that due to PSCell configuration/activation. It is beneficial to reduce the required interruption time for unsynchronized D2D.   

Observation 2:  When the interruption occurred because of DRX states transition (DRX onDuration” , “DRX inactivity” and “non-DRX”), less interruption length is expected.
In the last RAN4 meeting, one of major concern on this proposal is higher UE complexity due to the time control between the carrier groups [5]. 
However, the multiple timing control has been widely used in the practical multi-com SoC design. For example, it can improve the performance of inter-RAT measurement significantly. Thus the multiple timing control between PCell and PSCells can be a typical implementation assumption in case of unsynchronized DC. The timing interchanging between RF chains for MCG and SCG should not introduce obvious complexity increase. Particularly, the implementation cost of unified system timer with cross-timing control can be lower than that with multiple separated timers.     
Observation 3:  In short, timing control between MCG and SCG carriers can be considered as a typical implementation.
Therefore, based on the observations above, we can propose: 

Proposal 1: In unsynchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX states (ON/OFF/non-DRX) transition is 1 ms.
3 
Conclusion
In this contribution, further considerations on the interruption requirement in unsynchronized DC are presented. In conclusion, the following observations and proposals can be drawn: 
Observation 1:  In DRX, it can be assumed that the timing information of both MCG cells and SCG cells are known to UE even in case of asynchronous DC. UE can start its DRX state switching for SCG(or MCG) with alignment to the subframe boundary of MCG(or SCG). Therefore the interruption due to UE transceiver state change in either SCG or MCG cell can be limited to 1 ms. 
Observation 2:  When the interruption occurred because of DRX states transition (DRX onDuration” , “DRX inactivity” and “non-DRX”), less interruption length is expected.
Observation 3:  In short, timing control between MCG and SCG carriers can be considered as a typical implementation.

Proposal 1: In unsynchronized DC scenarios, the interruption requirement on PCell or PSCell interruption due to DRX states (ON/OFF/non-DRX) transition is 1 ms.
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