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1 
Introduction
PCell interruption has been discussed for quite a few meetings. Unfortunately, no conclusion has been made due to different concerns from both network vendor and UE vendor. Current status can be summarized as follow
If the interruption is allowed for shorter SCell measurement cycles, the network vendors’ concerns [1,2]  
· Package loss due to PCell interruption is unknown to the network. As a result, package loss due to PCell interruption will increase the packet error rate (PER). This may impact
· UL power control for adjusting the UE UL power
· OLLA

· PDCCH BLER

If no interruption is allowed for shorter SCell measurement cycles, the UE vendors’ concerns [3] 
· UE power is unnecessarily wasted if the unused RF chain can be not powered down.

· Such a restriction can limit the merit of single chip RF-IC implementation.  
One possible solution is proposed by NTT DCM [4] to address both network vendors and UE vendors concern

· Introduce a 1-ms length short measurement gap to replace the interruption.

· Compared to the interruption which is unknown to the network, the short measurement gap is fully controlled and aware of the eNB.

In this paper, we further analyze the impact of PCell interruption from both UE and network perspectives. In addition, the impact of short measurement gap is also discussed.

2 Impact on the UE and network
· From UE perspective
Without PCell interruption for shorter measurement cycle, it is very difficult, if not impossible, to power down the unused RF chain in the single chip RF-IC. Power saving is one of the main purposes to introduce SCell activation/deactivation. The PCell interruption limitation essentially makes this feature much less meaningful. To some extent, limiting the PCell interruption seems to penalize the single chip implementation over the discrete solution.  
Observation 1: Without enough PCell interruption allowed, the unused RF chain cannot be powered down in the single chip RF-IC. This essentially makes SCell activation/deactivation less meaningful.
Observation 2: To some extent, limiting the PCell interruption penalizes the single chip implementation over the discrete solution.  

· Network impact

Unpredicted PCell interruption and the corresponding package loss is the main concern at the network side. It is true that PCell interruption cannot be precisely controlled as how it is done for the measurement gap. However, it is possible of the network to predict the occasions of SCell activation/deactivation within a certain time window. As a result, the PCell interruption and the statistics of package loss due to the PCell interruption should be also predictable. More specifically, SCell activation/deactivation is configured by the network via measCycleSCell in IE MeasObjectEUTRA. When measCycleSCell is configured with shorter cycle (e.g. <640ms), the corresponding PCell interruption and its density can be assumed at the network. As a result, the package loss or at least its statistic can be estimated. For example, it has been shown in [2] how many DL and UL subframes are impacted per PCell interruption. However, the exact way of estimation is left as an implementation issue.    
Observation 3: it is possible the package loss or at least its statistic due to PCell interruption can be estimated at the network. As a result, the corresponding network impact is manageable.
Proposal 1: PCell interruption should be allowed with 1% probability of missed ACK/NACK in the case when measCycleSCell<640ms

3 Small measurement gap
The motivation to introduce the small measurement gap is understandable. In RAN4#70, it is agreed 

· RAN4 should study on how to handle interruption issues for single chip RF-IC implementation in whole picture like the following potential scenario
· Inter-frequency measurements when SCell is not configured 
· SCell measurements for deactivated SCell(s)
· Scell activation/deactivation
· Scell addition/release
· Multiple CC CA case, e.g. 3DL CA
· Relevant releases
· Investigate the possibility to have a solution with no or minimum ASN.1 impact for release 11 UE
· Investigate how to specify in a general way for release12/+ UE
However, there are still several issues to be addressed 
· The performance loses if no interruption is needed 
· discrete RF-IC
· No activity at SCell 

· Impact on UE implementation flexibility

· The coexistence between short gap and interruption
· For example, if short gap is configured, should all SCell activities follow this pattern?

· The coexistence between short gap and interruption

· For example, if normal measurement gap is scheduled, should SCell activation/deactivation and addition/release be allowed? 
Proposal 2: Further study the impact to introduce the short gap from two aspects: 

· The performance loses if no interruption is needed 

· The UE implementation flexibility

4 Conclusion
In this contribution, PCell interruption due to deactivated SCell measurement is discussed. It is observed
Observation 1: Without enough PCell interruption allowed, the unused RF chain cannot be powered down in the single chip RF-IC. This essentially makes SCell activation/deactivation less meaningful.

Observation 2: To some extent, limiting the PCell interruption penalizes the single chip implementation over the discrete solution.  

Observation 3: It is possible the network can estimate the package loss or at least its statistic due to PCell interruption. As a result, the corresponding network impact is manageable.

As a result, it is proposed

Proposal 1: PCell interruption should be allowed with 1% probability of missed ACK/NACK in the case when measCycleSCell<640ms

In addition, the short measurement gap proposal is studied. Some concerns and related issues are listed. It is proposed

Proposal 2: Further study the impact to introduce the short gap from two aspects: 

· The performance loses if no interruption is needed 

· The UE implementation flexibility
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