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1   Introduction
Considering channel access uncertainty, potential enhancements to DRX are proposed in the NR-U WI[1]. In the past meetings, many companies provided enhancement schemes, for example, separate DRX for unlicensed cell and licensed cell. In this contribution, we mainly discuss the necessity of enhancing DRX in NR-U, and provide our proposal.
2   Discussion 
In NR, the MAC entity may be configured with a DRX functionality that controls the UE’s PDCCH monitoring activity. When DRX operation is used, the MAC entity will monitor PDCCH during on duration for all activated serving cell. If it successfully decodes a PDCCH for a first transmission, it will (re)start inactivity timer. When active timer expires, it will enter sleep state. In the following, figure 1 shows a typical DRX operation.
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Figure 1 DRX Cycle

Observation 1: In NR, DRX is configured per MAC entity.
In unlicensed spectrum, the work item is aimed at supporting the following scenarios:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 

· NR-U SCell may have both DL and UL, or DL-only.

· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

· Scenario C: Stand-alone NR-U

· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band

· Scenario E: Dual connectivity between licensed band NR  and NR-U 
For Scenario C, unlicensed cell has separate MAC entity, so separate DRX may be configured to UE. When DRX is configured, the characteristic of unlicensed spectrum may be considered. For Scenario B/E, unlicensed cell acts as PSCell. Hence it has separate MAC entity, then separate DRX may be configured. 

For Scenario A, a MAC entity is used for licensed cell and unlicensed cell, considering LBT impact on unlicensed cell, separate DRX configuration for licensed cell and unlicensed cell is proposed by some companies in [2][3]. If separate DRX is used for licensed cell and unlicensed cell, some issues will occur. 

At first, if multiple DRX configurations are maintained by the MAC entity, it will increase the complexity. Next, if licensed cell and unlicensed cell use different DRX configuration, active time of 2 serving cells may not be aligned as figure 2 below. The active time of licensed cell1 is not aligned with that of unlicensed cell2, then when the channel is busy in unlicensed cell2, scheduling information cannot be transmitted to UE due to LBT failure. At the moment, licensed cell1 is in asleep state, so the cross-carrier scheduling cannot be used. In this case, even though the active time of unlicensed cell2 is configured very long, if channel cannot be achieved, data transmission of unlicensed cell2 will be impacted. Therefore, we think common active time should be used in order to support cross-carrier scheduling. At last, since the active time of licensed cell and unlicensed cell is not aligned, UE may frequently wake up, which will increase power consumption. 
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Figure 2 separate DRX for licensed cell and unlicensed cell
Besides, in LTE LAA, separate DRX between licensed cell and unlicensed cell has been discussed. Considering the complexity and power consumption, common DRX is used for LAA. 

Based on the analysis above, we propose common DRX may be as baseline for NR-U.
Also, it should be noted that general DRX enhancements are being discussed in power saving study item. Some schemes such as the wake-up signal, go to sleep indication etc are being discussed in this study. In order to avoid the overlapping work, further work on DRX enhancements for NR-U can be avoided. 

Proposal 1: Common DRX is the baseline for NR-U, pending the study of power saving  enhancements study-item.
3   Conclusion

In this contribution, we discussed DRX operation in NR-U, and have made the following proposals.

Observation 1: In NR, DRX is configured per MAC entity.
Proposal 1: Common DRX is the baseline for NR-U, pending the study of power saving  enhancements study-item.
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