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Decision and Discussion
1 Introduction
In this contribution, we discuss potential improvement of the DRX procedure [1] in order to facilitate efficient support of VoIP traffic.
2 Discussions
In the RAN2 #57-bis meeting, it was agreed that whenever the UE receives data (i.e., transmission on the control channel) during DRX, the UE will transition into continuous reception. Such behaviour is not desirable for VoIP traffic since due to low rate traffic source, data traffic would typically be scheduled on a single HARQ process only. The timer value that is utilized to transition back to DRX mode would likely be longer than the inter-arrival time between the two VoIP packets, practically disabling battery savings mode. Moreover, UE is required to remain active and prepare for reception of on all HARQ processes, even though it is only scheduled on only one. 

Since VoIP UE may be scheduled on a single HARQ process only, the desired DRX pattern may look as illustrated in Figure 1. Upon early termination for a corresponding VoIP packet, UE may be allowed to enter sleep mode earlier as illustrated in Figure 2
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Figure 1. Proposed DRX pattern (8 HARQ interlaces are assumed)
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Figure 2. Proposed DRX pattern with early termination sleep mode (8 HARQ interlaces are assumed)

3 Solution
In order to maximize UE’s potential for battery savings, we propose to allow the UE to go to “Extended Microsleep” mode during the “on-duration” of the DRX cycle. Further, the eNode B will configure the “Extended Microsleep” pattern (1ms “on” and 3 ms “off”, for example as shown in Figure 1). Updated state diagram accounting for DRX mode could be illustrated in Figure 3, which changes illustrated in red. In addition as illustrated in Figure 2, UE may be allowed to remain in sleep mode if it knows that it cannot receive new data on that particular subframe.
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Figure 3. Non-DRX and DRX

Note that the physical layer already supports “Microsleep” mode where the UE goes into sleep in the later part of the 1ms TTI, if the UE could not find any L1/L2 control channel directed to it in the first 3 OFDM symbols. This mode is commonly referred to as the continuous reception.  The concept we introduce here is merely allowing for the “Microsleep” mode to extend beyond 1 TTI, and hence we refer to it as “Extended Microsleep”.
We propose to use MAC signalling to transition between the “Microsleep” and “Extended Microsleep”. We also propose to have an inactivity timer so if the UE does not receive any data during Non-DRX for a preconfigured time, the UE enters DRX mode.
4 Conclusion

We introduced “Extended Microsleep” mode to allow UE to discontinue DL reception even in non-DRX. The transition between “Extended Microsleep” and continuous reception (Microsleep) is achieved with MAC signalling.
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