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1.	Introduction
Currently, DRX is per MAC, which means,
· Common Active Time is applied per MAC.
· Single DRX configuration is provided per MAC.
In this contribution, we discuss potential enhancement of DRX for unlicensed operation.
2.	Discussion 
For DRX operation, the MAC entity manages several DRX timers in order to control Active Time. 
In LTE, network configures a single absolute value for each DRX timer regardless of whether the timer is per MAC or per HARQ process. In NR, network still configures a single value for each DRX timer. However, some of the DRX timers are configured in unit of slot instead of absolute value, e.g., drx-RetransmissionTimerDL and drx-RetransmissionTimerUL, so that the MAC entity can be provided with equal scheduling opportunity regardless of whether the slot length is short or long. 
In R13 LTE LAA, RAN2 has discussed DRX enhancement for unlicensed operation, where the intention is to guarantee similar scheduling opportunity on unlicensed band by taking LBT into account. However, it was considered that the scheduling in unlicensed band is done in opportunistic manner in addition to the scheduling in licensed band. Therefore, DRX enhancement for unlicensed band operation was not welcome due to its complexity. In NR-U, however, there is more interest on aggresive utilization of unlicensed band. Given that it is inevitable to have less scheduling opportunity in unlicensed band due to LBT, DRX enhancement seems essential in NR-U. 
In DRX, there are event-based Active Time and static Active Time. For example, OnDurationTimer controls static Active Time as onDuration occurs regardless of scheduling whereas drx-InactivityTimer and drx-RetransmissionTimer controls event-based Active Time because they run if scheduled. As onDuration is per MAC and it is not predictable which cell is to be scheduled in onDuration, there seems to be not much need of having separate onDurationTimer for licensed and unlicensed band. On the other hand, drx-RetransmissionTimer is specific to the cell where the initial transmission occurs and drx-InactivityTimer may also be cell specific because the following scheduling could be on the same cell. Therefore, it would be beneficial to consider the cell characteristics, i.e., unlicensed or licensed, when configuring and operating drx-RetransmissionTimer and drx-InactivityTimer. 
In this sense, one possibility is to provide separate timer value to the DRX timers that control event-based Active Time and operate them based on which cell the MAC entity is scheduled. It implies that the MAC entity applies different timer value depending on where the MAC entity is scheduled. For example, the MAC entity operates drx-InactivityTimer with the licensed value if PDCCH for new transmission is received on the licensed band. If PDCCH for new transmission is received on the unlicensed band, the MAC entity will run drx-InactivityTimer with the unlicensed value. Note that the MAC entity still counts Active Time per MAC with this approach, i.e., union of Active Time of cells.
Of course we could further DRX enhancement, e.g., cell-specific DRX, where DRX configuration is given per cell and the MAC entity manages Active Time per cell. However, recollecting the past discussion in RAN2, it would be desirable to avoid high complexity for this.  
Proposal 1. In NR-U, DRX for unlicensed operation should aim at providing similar scheduling opportunity as licensed operation.
Proposal 2. In NR-U, multiple DRX configuration, i.e., for licensed and unlicensed, with common Active Time is considered. 
3.	Conclusion
In this contribution, we discuss potential DRX enhancement by considering the nature of unlicensed operation with LBT, and propose that:
Proposal 1. In NR-U, DRX for unlicensed operation should aim at providing similar scheduling opportunity as licensed operation.
Proposal 2. In NR-U, multiple DRX configuration, i.e., for licensed and unlicensed, with common Active Time is considered. 
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