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1
Introduction
In RAN WG2 79, 79bis and 80 meeting, there was some discussion about the handling of periodic CSI report when CQI-mask and short DRX cycle are configured simultaneously [1, 2, 3]. The problem is once there is continuous scheduling (e.g. DL transmission), the drx-inactivityTimer will be restarted again and again which eventually leads to the case that short DRX cycle could not be used or leads to the expiration of drxShortCycleTimer and long DRX will be used. At the same time, if CQI-mask is configured, UE will only report periodic CSI when onDurationTimer is running and if the long DRX is used during the continuous transmission, eNB may get too few periodic CSI reports. 

During the RAN2 discussion, the focus on this issue is how to let UE use short DRX cycle and let the onDurationTimer be running at that time [4], however, seems we ignored another aspect about the original intention and function of CQI-mask itself. 
In this paper, we made some further thinking on the above issue. 
2
Discussion
2.1
The problem of CQI-mask and short DRX 
In LTE system, UE will not transmit periodic CSI report if it is configured with DRX and not in active time. Once DRX is configured, the active time and sleep period of the UE is determined by the dynamic scheduling decision which is quite variable. To improve the radio resource utilization efficiency, CQI-mask was introduced and once it is setup, UE is only allowed to report period CSI when onDurationTimer is running. Because anyway UE will in active time when onDurationTimer is running and the position of onDurationTimer is pre-determined so this could multiplex the PUCCH resource for different UEs. 
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Figure 1, example of CQI-mask

According to the description above, we made the following observation.
Obvervation #1: CQI-mask is introduced to multiplex the PUCCH resource for periodic CSI reporting and make sure UE will report it because UE will be in active time when onDruationTimer is running
At the later stage, RAN2 introduced short DRX cycle which could be within a long DRX cycle. UE will use short DRX cycle when drx-inactivityTimer expires, or when it receives a DRX command, but it is still difficult for eNB to predict when UE will use short DRX cycle and when it will use long DRX cycle because this also depend on the traffic status. In such case, once short DRX and CQI-mask are configured at the same time, eNB has to multiplex the PUCCH resource according to the onDurationTimer period for short DRX pattern. 

Obvervation #2: once short DRX and CQI-mask are configured at the same time, eNB has to multiplex the PUCCH resource according to short DRX pattern
As described above, design of the CQI-mask was based on the assumption that onDurationTimer will be always running at the pre-determined period and UE will be in active state then. However, when short DRX cycle was introduced in the later stage, there could be the case that once there is continuous scheduling and transmission, drx-inactivitTimer will be restarted from time to time and not expire, in this case, UE will be in active time but the onDurationTimer will not be running. 
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Figure 2 example of problem when short DRX and CQI-mask are configured
We could observe from the above figure that it is possible that onDurationTimer will not be running in its pre-determined period. In this case, even the UE is in active time and the PUCCH resource is reserved for this UE, it can’t report periodic CSI due to CQI-mask. This consequence is not aligned with the intention of CQI-mask because the previous intention was to multiplex the PUCCH resource, and also let UE to report period CSI when it is in active time. 
Observation #3: Current CQI-mask is too restrictive that it is possible that UE can’t report periodic CSI even when it has configured resource and in active time.
Proposa #1: RAN2 to confirm the above three observations
2.2
Solution
As analysed above, the intention of CQI-mask was to multiplex the PUCCH resource and make sure UE transmit periodic CSI report on the fixed period, i.e. onDurationTimer period. In MAC spec, the onDurationTimer could possibily be running in the following period

[image: image3]
So the simplest solution would be that UE is allowed to transmit periodic CSI on the above period as long as UE is in active time, regardless onDurationTimer is running or not. Or in other words, CQI-mask will restrict that UE could only report periodic CSI on the pre-define position of onDurationTimer, but whether to report should depend on whether UE is in active time or not, but not depend on whether onDurationTimer is running. This is also align with the intention of CQI-mask and will not cause any backward compatible issue. 
Proposal #2: once CQI-mask is configured, UE is only allowed to transmit periodic CSI report on the period of onDurationTimer of shortest DRX cycle
3
Conclusion
In this paper, we analysed the potential problem of CQI-mask, gave our observations and propsoals for the problem.

Obvervation #1: CQI-mask is introduced to multiplex the PUCCH resource for periodic CSI reporting and make sure UE will report it because UE will be in active time when onDruationTimer is running

Obvervation #2: once short DRX and CQI-mask are configured at the same time, eNB has to multiplex the PUCCH resource according to short DRX pattern
Observation #3: Current CQI-mask is too restrictive that it is possible that UE can’t report periodic CSI even when it has configured resource and in active time.

Proposa #1: RAN2 to confirm the above three observations
Proposal #2: once CQI-mask is configured, UE is only allowed to transmit periodic CSI report on the period of onDurationTimer of shortest DRX cycle
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-	If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or


-	if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:


-	start onDurationTimer.
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