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1
Introduction
If we are not able to “bound” CQI reports by the on-duration of the DRX cycle, and UE can send CQI reports on PUCCH whenever it is active, an eNB has no efficient way of time-sharing PUCCH resources between users in DRX. In order to ensure sufficient coverage and large number of users, it is important to manage PUCCH resources efficiently. As a result, CQI reports were originally limited to the on-duration period of the DRX cycle [1]. When there are a few users active and when we are not limited by PUCCH resources in uplink, there is no strong need to “bound” CQI reports by on-duration. At RAN2#61bis, it was therefore agreed to have the possibility to extend the reporting to the active-time [2], bearing in mind that it is up to RRC to limit the reporting or not [3]. 
This contribution discusses how the CQI reporting can be configured in RRC and points out what is missing to reflect the past agreements. It is an update of [6] for which no conclusion was reached at RAN2#62bis meeting.
2
RRC Configuration
As already explained in [6], the IEs CQI-ReportingSIB and CQI-Reporting are used to specify the CQI reporting configuration and the IE TransportChannelConfiguration is used to specify the DRX configuration. The timing of CQI reports and DRX are governed by the following parameters [4] (depicted on Figure 2.1 below):
CQI reporting

a)
periodicity;
b)
subFrameOffset.
DRX Configuration

1)
drx-StartOffset;
3)
onDurationTimer;
3)
DRX-Cycle.
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Figure 2.1: DRX Activity and CQI Reporting

With such parameters, the only way to restrict the CQI reporting activity to the on-duration period is to set the periodicity of CQI reporting equal to the DRX cycle (and adjust the offsets to make sure that they match in time). We see two major drawbacks in following such an approach:

1)
It limits the reporting activity to one CQI per on-duration period. Such a restriction does not seem acceptable when considering the minimum CQI reporting period of 2ms and maximum on-duration period of 200ms (for which 99% of the CQI reports would effectively be cancelled during the on-duration);
2)
Since RAN1 has agreed CQI reporting period of {2, 5, 10, 20, 40, 80, 160} ms while RAN2 is discussing DRX cycles length of {10, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2048, 2560}, efficient management of PUCCH resources would be prohibited for DRX cycle length of 32, 64, 128, 256, 320, 512, 640, 1024, 1280, 2048, and 2560ms.
In order to decouple the two, we simply need to mask the reporting activity by the DRX cycle as depicted on Figure 2.2 below. That would only require a one bit flag to enable the masking [5].
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Figure 2.2: CQI Reporting Masking

3
Conclusion
At RAN2#61bis meeting, it was agreed to rely on RRC signalling to limit CQI reporting to the on-duration. In order to capture this in RRC, we either have to:
1)
extend the periodicity of CQI reporting period to cover the same cycle lengths as specified for DRX; or

2)
introduce a one bit flag to enable the masking of CQI reports by the DRX cycle.

Since the first alternative limits CQI reporting to one periodic report per DRX cycle, we prefer the second alternative.
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