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1 Introduction
This paper discusses a problem related to the handling of the DRX short and long cycles in the current specification. The basic problem is that a UE may be in long DRX cycle even though it is currently busy with a lot of traffic.
2 Background
At the RAN2#78 meeting a number of problems related to periodic reporting of CSI/SRS at DRX was addressed for Rel-10 in the contribution [1]. It was agreed to discuss these problems for Rel-11, but the issue on transition between short and long DRX cycle should be considered to be fixed in Rel-10. The agreement from the meeting is quoted below:
“Can discuss offline whether there is really an issue and if so, can consider fixing the transition between long and short DRX cycle in Rel-10. But the rest should be discussed as TEI11”
3 Problem
There is an existing problem in the current specification that restricts the use of the cqi-Mask. The reason is that the drxShortCycleTimer is only started when the drx-InactivityTimer expires, and when the drxShortCycleTimer expires it means that long DRX cycle will be used. But if we happen to have a case of frequent transmissions of data that repeatedly causes the drx-InactivityTimer to be restarted (and hence it will never expire) then we will enter long DRX cycle even though a lot of data transmission is taking place. Hence, when using the cqi-Mask the UE is only reporting CSI during subframes when the onDurationTimer is running and when in long DRX cycle the onDurationTimer will be running less often than when in short DRX cycle, and therefore there will be too few periodic CSI reports sent. This behaviour is clearly not what is intended since when a lot of traffic is ongoing periodic CSI reports are expected to occur frequently.

What this means is that the network must be very careful in using the cqi-Mask, because in certain traffic scenarios the long DRX cycle is started even though a lot of traffic is ongoing. Hence, the number of periodic CSI reports will decrease and cause performance degradation at the UE.

Observation 1: Using the cqi-Mask feature is unreliable, because for certain traffic patterns there will be no periodic CSI reports sent even though traffic is ongoing.
The intention of having both a long and a short DRX cycle is that the UE should have the possibility of saving battery while in the long DRX cycle, and while in the short DRX cycle the UE will be more responsive to traffic demands. As we have described the UE may very well be in long DRX cycle and still have a lot of traffic ongoing, and we believe this is clearly not the intention of the standard and it needs to be corrected.

Observation 2: When the short DRX cycle is configured the UE should not enter or remain in long DRX cycle if new data transmission (UL, DL) is requested or has recently been requested.
4 Solution
To solve this problem we believe that it is logical that the UE enters Short DRX cycle when it receives a new scheduling request (DL, UL). Furthermore, since the drxShortCycleTimer is started when the drx-InactivityTimer expires, the intention must be that the UE shall remain in Short DRX cycle for a certain time period after the most recent scheduling request, and the intention is not that the UE shall enter long DRX cycle while the drx-InactivityTimer is running and, hence, when traffic is ongoing, which will be the case if the drxShortCycleTimer expires before the drx-InactivityTimer. Therefore, we also suggest that the drxShortCycleTimer should be stopped if it is running when the drx-InactivityTimer is started. Hence, we propose the following:
Proposal 1: If the PDCCH indicates a new transmission (DL, UL) then the UE shall use Short DRX cycle and stop the drxShortCycleTimer if it is running.
Note that the drxShortCycleTimer will still be started when the drx-InactivityTimer expires and, hence, there will be no change in behaviour from Rel-8/9 regarding when the UE is in Active Time, but the change will impact when the UE is in short or long DRX cycle. This will make it possible to use the cqi-Mask feature in a reliable way.

5 Summary
Observation 1: Using the cqi-Mask feature is unreliable, because for certain traffic patterns there will be no periodic CSI reports sent even though traffic is ongoing. 
Observation 2: When the short DRX cycle is configured the UE should not enter or remain in long DRX cycle if new data transmission (UL, DL) is requested or has recently been requested.
Proposal 1: If the PDCCH indicates a new transmission (DL, UL) then the UE shall use Short DRX cycle and stop the drxShortCycleTimer if it is running.
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