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1. Introduction
RAN4 has been discussing the impact from interrupts during CA work and also during DC work [10, 11, 14]. Dual connectivity and interrupts, interrupt impact and UE power consumption needs to be defined for dual connectivity. In this paper we will take a closer look at the interrupt impact in connection with both synchronized and asynchronous Dual connectivity scenarios. 
Based on the discussion we propose that for interrupt impact in dual connectivity RAN4 should adapt the existing Rel-11/12 CA agreement concerning interrupts for DC. 
2. Discussion
During the email discussions, Issue 4 discussed following:

· Issue 4: whether is it feasible that a percentage limit of the missed ACK/NACK alike in CA?
The discussion was about the amount of impact on an active transceiver chain in terms of lost packets due to:

· Other transceiver chain state change due to DRX state change from DRX to non-DRX
· Other transceiver chain state change due to DRX state change from non-DRX to DRX

The possible packet loss due to transceiver state changes causing interrupts can happen on both PCell and PSCell.

Packet loss Impact

For DC the issue is a bit different than for CA as the packet drop may happen on the PCell as well as on the PSCell. The overall impact by the interrupts should take this into account. Additionally the overall impact also depends on the length of the interrupt, i.e. does a transceiver state change cause a packet drop in 1 TTI - or would 2 TTIs be impacted. If the interrupt causes disturbance in 2 TTIs and the packet loss rate is unchanged compared to CA (0.5%) this will likely limit the UEs opportunities to turn off an inactive transceiver chain. The issue related to interrupt length is discussed in [15].
As discussed during the CA work the amount of packet drops impacts the system performance and network operation when the packet drop rate is unknown and it is unknown which UEs are causing the interrupts.
UE power saving opportunity

Interrupts are allowed in CA for certain UEs in order to enable the UE power saving possibilities. The actual power saving optimizations depends on UE implementation but also greatly depends on the freedom in turning on and off an un-used transceiver chain.

Having full freedom in turning on and off an un-used transceiver gives the possibilities for optimizing the UE power consumption, and this freedom is also available for UEs not causing interrupts. But for an implementation causing interrupts the impact from the interrupts on the system level needs to be considered - as discussed during the CA work.

Therefore it was agreed during the CA work to limit the amount of interrupts and the measCycleScell when the UE would be allowed to cause interrupts. In addition it was agreed for Rel-11/12 that if the network indicated to UEs in need of interrupts, the interrupts would not be restricted to any measCycleScell but would be allowed for any configured measCycleScell.

CA Interrupt solution in Rel-11/12

During the CA work RAN4 agreed on a solution Rel-11/12. In this solution the UE indicates to the network if it needs interrupts and the network may then allow UE to cause interrupts no matter the configured measCycleScell. I.e. also when the measCycleScell is lower than 640ms. Packet loss amount is still 0.5%.

We think that from interruption discussion point of view there is quite much resemblance between DC and CA. Both discussions are about enabling UE power saving possibilities while preserving the network impact and system level performance. Therefore we propose to use the Rel-11/12 CA solution as baseline also for the DC interrupt solution. I.e. the UE is allowed a 0.5% packet drop rate if DRX cycle is equal to or larger than 640ms. In addition if UE has indicated to network that it causes interrupts the network may allow the UE cause interrupts for other DRX cycles.
Proposal: Adapt the Rel-11/12 CA solution as baseline also for DC interrupt solution.
3. Conclusions

In this paper we have looked at the interrupt impact in connection with both synchronized and asynchronous Dual connectivity scenarios. We see that from interruption discussion point of view there is quite much resemblance between DC and CA. Therefore we propose to use the Rel-11/12 CA solution as baseline also for the DC interrupt solution.

Proposal: Adapt the Rel-11/12 CA solution as baseline also for DC interrupt solution.
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