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Introduction
As agreed in the NR-U WID [1], one of the aspects in the WI scope is the DRX functionality in the MAC layer.  Particularly, RAN2 should study whether necessary enhancements on DRX should be applied for NR-U new scenarios where an NR-U cell may work as the primary cell.
In this contribution, we discuss some FSS issues related to DRX in connected mode (C-DRX) and provide our views accordingly.
[bookmark: _Ref525834269]Discussion
In the RAN2#105, RAN2 has made below agreements regarding DRX enhancements
In NR-U, DRX On-duration starts as in Rel-15 NR (except for potentially have a new switch trigger to go to short DRX). 
One DRX configuration for one MAC entity (no change)
FFS if DRX active time somehow be extended, or go to short DRX, by a non-data DL transmission (not WUS)

Based on above agreements, it is seen that RAN2 can further study if DRX active time need to be extended under the single DRX configuration principle.
In the RAN2#105, it has been suggested by some companies to extend the DRX active time upon detection of a DL signal (e.g., WB DMRS in GC-PDCCH) indicating a DL COT [2]. 
As stated in [2], it may be beneficial for a UE to extend its DL monitoring in cases for example, when the UE has detected the presence of a DL COT. In this case, the channel has been occupied by the gNB, the UEs in the BWP would have higher probability to be scheduled in the shared COT. So, the UEs may finish the data transmission and reception quickly, which may be beneficial for power saving. 
However, there is a big uncertainty of the above declared benefits. Limited by the capacity, it may be difficult to schedule all UEs in the cell/BWP within the COT period. As a result, there are typically just a subset of UEs to be able to transmit or receive the data although they are in DRX active periods within the COT. This would incur wasted UE power consumption. 
[bookmark: _Toc4591725][bookmark: _Toc4709239][bookmark: _Toc7737318][bookmark: _Toc16696163][bookmark: _Toc16717560][bookmark: _Toc16789326][bookmark: _Toc16803424][bookmark: _Toc21031477]By allowing UEs to extend their DRX active time upon detection of a DL bust, may waste UE power, since some UEs may not be scheduled within the COT because of limited cell capacity.
Mandating the UE to detect some DL burst before waking up from DRX sleep, may also incur unnecessary power consumption for a UE that is able to wake up at a correct time to detect PDCCH without such a DL burst. 
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In the existing DRX procedure, a UE can extend its active time when the UE receives a PDCCH indicating a new transmission to the UE during the DRX ON time. In case the gNB cannot obtain the channel for transmission of a DCI signaling during the DRX ON time for a UE, the UE can wait until the next ON duration for potential scheduling assignments. The increased latency may be acceptable for services with non-critical latency requirements. In addition, the DRX active time can be reconfigured by the gNB based on measured channel occupancy. In case high channel occupancy is detected or foreseen, the UE can be configured to apply a DRX configuration with more active time. In other words, the existing single DRX configuration is sufficient for NR-U in Rel-16.
[bookmark: _Toc3972014][bookmark: _Toc4533472][bookmark: _Toc4591726][bookmark: _Toc4709240][bookmark: _Toc7737319][bookmark: _Toc16696165][bookmark: _Toc16717562][bookmark: _Toc16789328][bookmark: _Toc16803426][bookmark: _Toc21031479]With existing DRX functionalities, a UE can be configured to apply a DRX configuration with more active time in case high channel occupancy is detected or foreseen.
Meanwhile, as agreed in the RAN#84 plenary meeting [3], DRX has been categorized as an optimization feature for Rel-16, DRX enhancements such as the extension of DRX active time upon detection of a DL burst/COT may be considered for future releases.
Therefore, we make the below proposal accordingly.
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In section 2 we made the following observations:
Observation 1	By allowing UEs to extend their DRX active time upon detection of a DL bust, may waste UE power, since some UEs may not be scheduled within the COT because of limited cell capacity.
Observation 2	Mandating UE to detect a DL burst before waking up of DRX may waste UE power.
Observation 3	With existing DRX functionalities, a UE can be configured to apply a DRX configuration with more active time in case high channel occupancy is detected or foreseen.

Based on the discussion in section 2 we propose the following:
Proposal 1	The existing DRX functionalities are enough in Rel-16. No further DRX enhancements are needed.
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