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1. Introduction
Issues related to single chip RF implementations of carrier aggregation have been discussed extensively for more than a year in RAN4 and RAN. A background of the discussion and the proposals was shown in [1]. In RAN#65 the Rel.10 CR in [2] was put on hold and RAN4 was tasked to find a solution from Rel.11. In RAN4#72 some possible solutions were identified but there was no final agreement due to lack of meeting time.

In this paper we discuss this issue based on the RAN4#72 discussion and propose a way forward.
2. Discussion

The issue of PCell interruptions was discussed in RAN#64 but no conclusion was reached. The Rel.10 CR [2] was put on hold until RAN#65 and RAN4 was tasked to explore Rel.11 solutions, potentially including singaling. One of the issues raised was that if interruptions are allowed only from Rel.11 onwards, a Rel.11 UE could cause interruptions in a Rel.10 network(UE is not aware of what release the network supports) and the network would not be able to handle them. Hence, if interruptions would not be allowed from Rel.10, some sort of signaling solution should be considered in order for Rel.11 UEs not to cause interruptions in older networks.
We would like to point out that our preference is still to agree the Rel.10 CR. This solution is the simplest (no extra signaling) and enables power saving from Rel.10. In RAN4#72 it was agreed to allow 3xCA in a release independent manner from Rel.10. As we pointed out in [1], the power consumption hit could be much higher in this case(2 unused RF chains could be kept on burning power), as such, a solution that goes back to Rel.10 is highly desirable. 
Proposal 1. Agree the Rel.10 CR extending the 0.5% interruptions allowance to measurement cycles of 256ms and 320ms.

If proposal 1 is not agreeable then one of the following options should be adopted.

In RAN4#72 the following options were presented and discussed:

1. Use cell specific signaling(broadcast to all UEs by eNB) to allow interruptions for measurement cycles>=256ms

2. Use UE specific signaling to allow interruptions for measurement cycles >=256ms

3. Use UE specific signaling to allow interruptions for measurement cycles >=160ms

4. Use UE specific signaling to allow interruptions for measurement cycles >=160ms. UE indicates to network whether it causes interruptions
All the 4 options above have merits and drawbacks. Considering that this options is discussed for Rel.11, a simple solution with minimum implementation impact would be desirable. Below we present a brief comparison of the options. 
Option 1 would be the simplest to implement, however, it does not enable per UE control. Options 2,3,4 offer better network control as the eNB can allow/disallow interruptions for each UE separately. In the only performance analysis presented so far in RAN4 in [3] and also reviewed in [2], it was claimed that interruptions could have a negative impact in cases where the target PDCCH BLER is very low (such as 0.25%). If the network can control the interruptions per UE, then it could allow/disallow them based on the UE traffic, e.g. UEs with very low PDCCH BLER requirements would not be allowed to cause interruptions while UEs with normal traffic could have battery savings. Considering that the overhead increase is not that high(1 bit/cell compared to 1 bit/UE), one of options 2,3 or 4 is preferable.

The differences between options 2, 3 and 4 are in the measurement cycles for which the interruptions are allowed and whether some UE indication/capability is defined or not. If the network can allow/disallow the interruptions for each UE independently then we do not see any reason not to allow interruptions for all measurement cycles ( >=160ms). The mechanism used to allow/disallow interruptions is the same irrespective of the measurement cycle. Hence, option 3 is preferable. 

Option 4 is similar to Option 3, however it was proposed to define a UE indication/capability such that the network is aware of the UEs causing interruptions. The network decision on whether to allow interruptions or not should not be based on whether the UE actually needs them but rather on the network’s ability to handle them or on the UE traffic(as explained above). Considering this, it is not clear what this indication/capability would be used for at the network side. Also, defining a UE indication/capability makes these changes more difficult to implement and this is undesirable for Rel.11. It should be noted that interruptions are already allowed for longer measurement cycles (>=640ms) and no UE indication/capability was defined, hence, the eNB should be able to handle both UEs causing and UEs not causing interruptions. Furthermore, in order to reflect the true UE behavior this capability would have to be defined per CA band combination. Depending on the RF implementation and the aggregated CA bands, the UE could cause interruptions only in some of the bands it supports. This kind of definition would complicate things even further without any proven benefits. 
Considering all the above we believe Option 3 is the best. If the Rel.10 CR cannot be agreed (Proposal 1) then the following proposal should be agreed.
Proposal 2: Use UE specific signaling to allow interruptions for measurement cycles >=160ms.
It should be noted that the SCell deactivation/activation functionality was introduced to enable power savings. As such, it should be investigated if Proposal 2 can be implemented in such a way that it could also be used in Rel.10.  
3. Conclusion
In this paper we discussed the PCell interruptions during deactivated SCell measurements. As the Rel.10 CR presented in RAN#64[2] was put on hold, our preference would be to agree this CR as it is the simplest solution and enables power savings from Rel.10. 

Proposal 1. Agree the Rel.10 CR extending the 0.5% interruptions allowance to measurement cycles of 256ms and 320ms.
If the above cannot be agree then based on the Rel.11 options discussed in RAN4 and presented in this paper, the following proposal should be agreed:
Proposal 2: Use UE specific signaling to allow interruptions for measurement cycles >=160ms.
If proposal 2 is adopted then it should be investigated whether it could be implemented in a way that it could also be used in Rel.10. 
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