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1
Introduction
It would also be important to provide power saving mechanism in NR-U operation. But the existing DRX mechanism in RRC_CONNECTED may not be feasible in unlicensed bands. The contribution discusses a new power saving mechanism for NR-U.
2
Discussion
The DRX in NR is very similar to the DRX in LTE, which basically consists of DRX cycle and onDuration. For every DRX cycle, it starts with onDuration time, and if UE does not receive during onDuration time, it monitors the next onDuration time in the next DRX cycle.

Also note that in unlicensed bands, gNB/UE should apply Listen-Before-Talk (LBT) before performing a transmission, depending on the regulation. 
If the existing DRX operation is applied to the unlicensed bands, network may not be able to grab the channel during the onDuration time due to LBT, and then the transmission would be delayed to the next DRX cycle. This might be happened several times in a row, and then the transmission delay would be quite long, as depicted in Figure 1.
[image: image1.emf]onDuration

time

data buffered

attempts to transmit the data,

but fails due to LBT

finally transmits the data

after long delay…


Figure 1: To use legacy DRX in unlicensed band
Observation 1: To use the legacy DRX mechanism may result long transmission delay due to LBT requirements.
It should be noted that in unlicensed bands, a device should not occupy the channel continuously, and the maximum channel occupancy time is specified for each channel access priority class (CAPC) defined in LTE, which corresponds to Tmcot,p (also depicted in Figure 2).
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Figure 2: LBT operation in unlicensed band
From Figure 2 above, network grabs the channel for the time period A which would be at most Tmcot,p. After the time period A, the network performs the random backoff (i.e. the time period B) to not grab the channel immediately. After the backoff, network may not be able to grab the channel immediately due to LBT failure (e.g. transmissions from other devices; the time period C), and then finally can grab the channel again.
From the example above, there always exists certain time period (i.e. B) which network cannot grab the channel after occupying the channel. Consequently, UEs in the cell does not have to monitor anything during the time period.
Observation 2: In unlicensed bands, a device cannot occupy the channel continuously, and consequently there exists the time period for no transmission for the device.
From obeservations above, we think the legacy DRX mechanism is not suitable to NR-U, and a new DRX mechanism based on the LBT operation needs to be considered for NR-U.
Proposal: RAN2 to study a new DRX mechanism based on the LBT operation for unlicensed bands.
3
Conclusion
Observation 1: To use the legacy DRX mechanism may result long transmission delay due to LBT requirements.

Observation 2: In unlicensed bands, a device cannot occupy the channel continuously, and consequently there exists the time period for no transmission for the device.

Proposal: RAN2 to study a new DRX mechanism based on the LBT operation for unlicensed bands.
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