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1
Introduction
During RAN4#72Bis meeting RAN4 made final decision on the solution for PCell interruption due to deactivated SCell measurements. According to the following agrrement [1]:

Agreements: Rel-11 solution RP-141678 also apply to Rel-12.
solution presented in way forward [2] applies for both Rel-11 and Rel-12. Principles of this solution are disclosed below:
	· Dedicated signaling will be introduced in Rel-11 to allow interruptions for SCell measurement cycles shorter than 640ms. This signalling is under network control i.e. 

· If explicitly permitted by eNodeB, the UE is allowed to cause PCell interruptions for measCycleSCells shorter than 640ms (the same requirement in terms of missed ACK/NACK probability as in Rel-10 applies)

· Otherwise, the UE applies Rel-10 UE behaviour 

· Introduce a Rel-11 UE capability for the UEs who need the interruptions for measCycleSCells shorter than 640ms to inform the network whether the UE needs interruptions

· The capability will be per UE


The purpose of solution presented in [2] is enabling UE power savings opportunities by allowing interruptions for SCell measurements cycles shorter than 640ms in addition to those allowed for measurements cycles equal to and longer than 640ms. At the same time, this solution ensures that every additional interruption is under network control. 
Since network would be aware of UEs causing interruptions for measurements cycles shorter than 640ms, network can configure such UEs with measurement gaps in order to enable measurements on a deactivated SCell without packet drops or interrupts.
Therefore, allowing additional interruptions means that fewer resources may be available for traffic scheduling and UL/DL scheduling flexibility may be reduced in the network. 
In this contribution we discuss how to avoid reduction of scheduling flexibility in case of measurement gaps configured for deactivated SCell measurements. 
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Discussion
As stated in Introduction section, a UE causing interruptions may be configured with measurement gaps in order to enable measurements on a deactivated SCell without packet drops or interruptions. In that case measurement gaps are configured only when SCell is deactivated, i.e. when the deactivated SCell is activated, there is no need for deactivated SCell measurements and gaps can be disabled. 

To configure measurement gaps in UE network uses measGapConfig IE which is included in RRCConnectionReconfiguration message. On the other hand, SCell state, such as activation and deactivation, is controlled by medium access control (MAC) message. 
Let’s assume UE configured with CA and causing PCell interruptions when performing measurements in a deactivated SCell. When the UE is configured with the SCell, the UE can also be configured with a gap pattern. The gap pattern can enable the UE to perform the measurements on the deactivated SCell without causing interruptions and packet drops on the PCell. As long as the SCell is in a deactivated state, the UE may need to measure the SCell according to the configured deactivated measurement cycle, measCycleScell.

When the SCell is activated, the UE may need to follow the monitoring and measurement rules on the SCell according to the rules for monitoring and measurements on the PCell. The network controls the SCell state change by using a MAC SCell activation/deactivation command. 

When the SCell is activated and follows the PCell monitoring and measurement rules, there can be synchronous behavior between the PCell and the SCell. Thus, when the SCell is in an activated state there may be no interrupts on the PCell due to SCell activity. Hence, there may no longer be a need to keep the gaps active. Thus, instead of leaving a gap pattern active and reducing the UL/DL scheduling flexibility in the network, certain embodiments can deactivate the gap pattern at the same time when the SCell is activated instead of waiting for next RRC meassage which disables gaps according to current requirements. The simplest enhancement is enabling and disabling of the gaps by using an existing MAC message which controlls the SCell state. Other alternatives, like a new MAC command, could be used as well. By this enhancement gaps not used in CA will be available for the network for scheduling.
As a summary of above analysis, following observations can be made:
Observation 1: Additional interruptions allowed according to WF [2] may reduce UL/DL scheduling flexibility in the network by potential increase in the number of measurement gaps enabled due to deactivated SCell measurements.    

Observation 2: Reduction of UL/DL scheduling flexibility disclosed in Observation 1 can be minimized by configuration of measurement gap pattern, assigned to the UE, according to the SCell activation state.
It is also worth to mention that serving cell interruption due to deactivated SCell measurements may happen not only for 2DL CC CA but also in case of ≥3DL CC CA (PCell/activated SCell interruption) or Dual Connectivity (PCell/PSCell interruption). Considering, in addition, that network is allowed to configure gaps also in case of measurements cycles >=640ms, the benefits from solution in Observation 2 are expected to be noticeable.
Observation 3: Solution disclosed in Observation 2 can bring benefits for 2DL CC CA, ≥3DL CC CA and Dual Connectivity.
3
Conclusion
This contribution discusses possible way to minimize reduction of UL/DL scheduling flexibility in the network in case of measurements when measurement gaps are assigned to avoid packet drops or interruptions on serving cell. We would like to hear RAN4 opinion about usefulness and feasibility of disclosed solution in the light of following observations:  

Observation 1: Additional interruptions allowed according to WF [2] may reduce UL/DL scheduling flexibility in the network by potential increase in the number of measurement gaps enabled due to deactivated SCell measurements.    

Observation 2: Reduction of UL/DL scheduling flexibility disclosed in Observation 1 can be minimized by configuration of measurement gap pattern, assigned to the UE, according to the SCell activation state.
Observation 3: Solution disclosed in Observation 2 can bring benefits for 2DL CC CA, ≥3DL CC CA and Dual Connectivity.
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