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1 Introduction
At the RAN2#80 meeting a proposal was discussed ([1]) to add a new DRX MAC control element (CE) that would move the UE directly to long DRX cycle. In the current MAC specification there is an existing DRX command MAC control element that moves the UE to short DRX cycle and it was argued that for some use cases it is beneficial to instead move the UE directly to long DRX cycle to save additional UE power.
In this paper we analyze this proposal and discuss whether it is beneficial. In the discussion it is assumed that the UE is configured with both a short and a long DRX cycle.
2 Discussion
2.1 Any need to improve the DRX mechanism?
The introduction of a mechanism that can move the UE directly to long DRX cycle will mainly be beneficial if the eNB is able to predict scheduling for a UE in the near future. Hence, if the eNB knows that it is less likely for the UE to be scheduled in the near future, then moving the UE directly to long DRX cycle may save some UE power without a significant impact on the latency.

We believe that for certain traffic scenarios the eNB may be able to know that it is unlikely for the UE to be scheduled in the near future. Some scenarios in which such a situation may occur are given below:
1. When a speech call is ended and the associated radio bearer is released.

2. When the UE is in long DRX cycle before an RRC procedure needs to be carried out. Currently, the UE will be in short DRX cycle after the RRC procedure has been completed even when there is no data to transfer. Here are some examples:

a. An RRC connection reconfiguration procedure needs to be performed by the network.
b. The UE has to transmit a measurement report but the eNB considers that no handover is needed in the near future.

3. When the eNB does not plan to schedule the UE for some time, for instance due to rate shaping, and the estimated break in scheduling is on par with the long DRX cycle.

Observation 1: For some scenarios the eNB may be able to assume that it is unlikely for the UE to be scheduled in the near future. Hence it may be beneficial to move the UE directly to long DRX cycle.

For other traffic scenarios it may be difficult for the eNB to be able to predict the traffic in the near future. If for instance some background type of data traffic is ongoing, it will be difficult for the eNB to know if there will be a long or a short break in the traffic when the DL data buffer becomes empty. However, for UEs that have set the RRC PowerPrefIndication to lowPowerConsumption the eNB may be able to move the UE to long DRX cycle when the DL data buffer is empty.

2.2 Mechanism for moving the UE directly to long DRX cycle

From the analysis in section 2.1 it seems to be beneficial to have a mechanism where the eNB would be able to move a UE directly to long DRX cycle.
Proposal 1: Introduce a mechanism to allow the eNB to move the UE directly to long DRX cycle in order to save UE power consumption.
Since the existing DRX command MAC CE and the proposed new MAC CE are very similar, it would make sense to reuse the existing DRX command MAC CE also for this new purpose. The DRX command MAC CE consists of a generic subheader with no reserved bits intended only for this MAC CE, and therefore there is no extra reserved bit that can be used to distinguish between the legacy and the new use case. But there is one way to distinguish between the two cases and that is to change the way in which the existing DRX command MAC CE is included in the MAC PDU.
We therefore propose that if the existing DRX command MAC CE is included twice in the same MAC PDU then it means that the UE shall directly go to long DRX cycle instead of short DRX cycle. This will take one extra byte in the MAC PDU, but it will avoid allocating a new LCID. In addition, this new usage of the DRX command MAC CE can be read by a legacy UE, but the legacy UE will go to short DRX cycle instead of long DRX cycle. Hence, this means that the legacy UE will save less battery than a REL-11 adapted UE, and the eNB can handle the legacy UE as if it would have gone to long DRX cycle, even though it has gone to short DRX cycle.
Proposal 2: When the existing DRX command MAC CE is included twice in the same MAC PDU, the UE shall go to long DRX cycle instead of short DRX cycle.
It would seem logical to implement this new mechanism in a similar way as the existing DRX command MAC CE that will move the UE to short DRX cycle, but with the difference that the UE will be moved to long DRX cycle instead. This means that when moving the UE to long DRX cycle the onDurationTimer and the drx-InactivityTimer should be stopped, as is done when receiving a DRX command MAC CE, and also we need to ensure that the drxShortCycleTimer is stopped, since this timer should only be running when the UE is in short DRX cycle.
Proposal 3: When moving the UE directly to long DRX cycle, the UE shall stop the onDurationTimer, the drx-InactivityTimer, and the drxShortCycleTimer.
See also the associated MAC CR ([2]).
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