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1 Introduction
In [1], RAN4 has agreed on separate synchronized and/or unsynchronized UE capabilities for dual connectivity. In the last meeting, it was agreed for synchronized case, that [2]:
· In case of subframe level synchronized operation, the interruption from Pscell configuration/activation is 1ms.

In this contribution, we describe our understanding on interruptions for unsynchronized dual connectivity.  

2 Interruptions in unsynchronized Dual connectivity 

For single RFIC implementation and synchronous operation of MeNB and SeNB with respect to the frame timing, the MeNB will have to be interrupted similar to how it is for legacy CA, i.e., 5ms in case MeNB and SeNB are intra-band, and 1ms for inter-band dual connectivity. 

Here our understanding is that similar to legacy CA, there will be an interruption of all active carriers in MCG and SCG when a SCC/SCell is configured, activated, deactivated or released. This will occur even though MCG and SCG operations are independent to each other, since the interruptions are needed for calibrating RF front end of the UE. In this way, the situation is very similar to CA case. For synchronous operation of MeNB and SeNB the interruption shall be the same as in legacy CA, with the difference that both MeNB and SeNB will see interruptions they are not aware of, since SCells are handled autonomously in MCG and SCG, respectively.
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In case of unsynchronized operation, the interruption has to be increased by 1ms, i.e. 6 and 2ms, respectively. The rationale is that if the frame timing is shifted by one slot, it effectively reduces the usable interruption time for the SeNB to 4ms if not extended. This is seen in the above figure. 
Proposal: In case of unsynchronized operation, the interruption has to be increased by 1ms, i.e. 6 and 2ms for intra-band and inter-band deployment, respectively.
3 Draft CR: 36.133, section 

We propose to add a section in 36.133 to describe the interruptions as described below.

<< Start of added section>
7.9
Interruptions with Dual Connectivity

7.9.1
Introduction

This section contains the requirements related to the interruptions on PSCell and activated SCell if configured, when one or more PSCells are configured, deconfigured, activated or deactivated. The requirements shall apply for E-UTRA FDD-FDD, E-UTRA TDD-TDD and E-UTRA TDD-FDD dual connectivity.
Note:
interruptions at PSCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
Editor’s Note:
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. How to specify this is FFS.

7.9.2
Requirements

7.9.2.1
Interruptions at PSCell addition/release for inter-band CA

For synchronized dual connectivity operation, when an inter-band PSCell is added or released as defined in [2] the UE that requires interruption is allowed an interruption of up to 1 subframe on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
For unsynchronized dual connectivity operation, when an inter-band PSCell is added or released as defined in [2] the UE that requires interruption is allowed an interruption of up to 2 subframes on PCell during the RRC reconfiguration procedure [2]. This interruption is for both uplink and downlink of PCell.
<< End of added section>>

4 Summary and Conclusion 
The following is proposed regarding the interruptions for unsynchronized dual connectivity:
Proposal: In case of unsynchronized operation, the interruption has to be increased by 1ms, i.e. 6 and 2ms for intra-band and inter-band deployment, respectively.
We also propose:

Proposal: approve the above text to be added in the spec 36.133. 
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