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1 Introduction
[bookmark: _GoBack]DCI-based PDCCH skipping has been promoted as a means to reduce power consumption over the short term, when there isn’t data to exchange between the gNB and the UE at the moment, but data arrival is expected to be imminent. In this paper we look at how similar power savings can be achieved with the existing short-DRX cycle configuration.
2 Discussion
[bookmark: _Ref4498623]2.1 Long DRX operation
[image: ]
Figure 1: Long DRX cycle operation
The simplest form of the DRX operation is the long DRX cycle configuration, an example of which is illustrated above. In essence, the gNB configures the UE with a long DRX cycle length, an on-Duration and an inactivity timer. 
The length of the long DRX cycle is typically dependent on the latency that can be tolerated by the data, as well as its expected frequency of arrival. The on-duration defines a window per DRX cycle during which the UE monitors the PDCCH for DL activity. After a long period of sleep, it is likely that the NW will need CSI information prior to scheduling data on the DL, to determine the DL channel condition. The on-duration typically models this delay to DL scheduling, and in addition provides some scheduling flexibility to the gNB. 
Once there is some DL activity, the inactivity timer extends the duration the UE monitors the PDCCH for further DL activity. This timer is expected to cover the case where further arrival of data is expected to be imminent. An example of this is the handshake mechanism and the ACK mechanism for TCP traffic. In this case, the inactivity timer would be modelled around the expected TCP round-trip delays.
2.2 Long DRX operation with short DRX cycle
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[bookmark: _Ref7619689]Figure 2: Long DRX cycle with short DRX operation
The short DRX configuration can be seen as a means to reduce power consumption during the period that the inactivity timer would have run for in the typical long DRX operation. Rather than having the UE continuously monitor PDCCH for a long inactivity period, the short DRX cycle allows the UE to periodically monitor PDCCH for an on-duration period, before going to sleep for a short while. 
Observation 1: The short DRX cycle configuration reduces power consumption when used as a replacement for the typical inactivity period of the long DRX cycle.
A new mechanism for power savings that has been discussed in the power-consumption SI is a means to skip PDCCH monitoring for short intervals with the use of a DCI from the gNB. Such a mechanism allows the UE to potentially go to sleep for a short while (expected to be ~5-10ms), and resume monitoring PDCCH after this duration. This DCI is expected to be sent in cases where activity is expected to be present soon, but no activity would take place at the moment. 
This scenario is the same as the one addressed by the short-DRX cycle configuration. The short-DRX cycle is expected to be quite small (starting from 2ms), and allows the UE to go to sleep for short durations when activity is expected to be imminent. However, when compared with the DCI-based PDCCH skipping mechanism, we can see that PDCCH skipping depends on the gNB having to send a DCI every ~10ms to put the UE to sleep, while the short DRX cycle achieves this without the need of additional signalling. 
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[bookmark: _Ref7622092]Figure 3: Short DRX operation with shorter on-duration
The drawback of the short-DRX mechanism when compared to the PDCCH skipping mechanism is that it shares the same on-duration as the long DRX cycle. The on-duration for the long DRX cycle is typically longer than would be expected with PDCCH skipping, as the on-duration models the CSI acquisition and reporting delays in addition to gNB scheduling delays. This drawback can be easily remedied with the addition of a separate short-DRX on-duration that models just the gNB scheduling delays as shown in Figure 3. With this addition, the short-DRX configuration would provide the same power consumption benefits as DCI-based PDCCH skipping, without the need for constant signalling from the gNB.
Observation 2: With the definition of a shorter on-duration in the short DRX cycle, the short-DRX configuration would provide the same benefits as DCI-based PDCCH skipping without the need for constant signalling from the gNB.
Proposal 1: A separate shorter on-duration is defined to be used when the UE is in short DRX.
3 Conclusion
In this contribution we make the following observations and proposals:
Observation 1: The short DRX cycle configuration reduces power consumption when used as a replacement for the typical inactivity period of the long DRX cycle.
Observation 2: With the definition of a shorter on-duration in the short DRX cycle, the short-DRX configuration would provide the same benefits as DCI-based PDCCH skipping without the need for constant signalling from the gNB.
Proposal 1: A separate shorter on-duration is defined, to be used when the UE is in short DRX.
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