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1   Introduction
In RAN2 #105[1], the agreement regarding on DRX was reached as follows.

	· 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)


According to the agreement, one MAC entity may be configured with one DRX configuration. However, considering LBT impact, whether or not the active time is extended is FFS. In this contribution, we mainly discuss the necessity of introducing some schemes of extending active time, and provide our proposals.

2   Discussion 
In the unlicensed spectrum, due to the channel access uncertainty, gNB may not acquire the channel during the DRX active time when there are pending data to be transmitted. And UE will have to wait until the next DRX active time. Therefore, some companies proposed that the DL burst detection from serving gNB may be used as a scheme to be used for extending the DRX active time.

In RAN1 #AH1901 [2], an agreement regarding the DL burst detection was reached as follows.

	Agreement:

The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving


According to the agreement, in order to reduce power consumption, the information of COT structure may be contained in the payload of PDCCH and/or GC-PDCCH. Then, in order to extend the active time, whether or not there is pending data also needs to be indicated to UE. It means that an indication should also be included in the payload of PDCCH and/or GC-PDCCH. According to the current discussion in RAN1, GC-PDCCH is preferred by most companies [3] [4] [5] considering the control signaling overhead. If GC-PDCCH is agreed, it means that all UEs in the group may receive the PDCCH. However, DRX configuration is UE specific and the case whether or not each UE has pending data is different, so GC-PDCCH containing an indication of whether or not gNB has pending data is not suitable. Then we think the DL burst detection may not suitable for extending DRX active time.

As we know, in NR, when there is data to be transmitted, the indicator of a new transmission (DL or UL) may be transmitted to UE by PDCCH. When UE receives the indicator, it will start or restart drx-InactivityTimer in the first symbol after the end of the PDCCH reception. It means that DRX active time may be extended by indicating new transmission within the acquired COT. Of course, some UEs may not be scheduled, however, if it is important for the DL packet to be delivered, the gNB can also schedule a very small packet in order to keep the relevant UE awake. Other such implementation schemes may be considered (For example, when scheduling is performed, some specific factors may be considered, such as current DRX active time of UE and quality of service requirements of the concerned UEs, etc.). Such approach is even more efficient in terms of power saving than requiring all the UEs to extend the DRX on duration based on the DL burst detection. Therefore, we think that the active time can be extended using the current mechanisms in the specification of NR, i.e it may be extended by gNB implementation, additional schemes are not needed.

In addition, extending active time will increase UE power consumption (since it is not guaranteed that the gNB has any DL data to be sent to the UE and it may or may not be possible to actually schedule the UE within the COT and acquisition of subsequent COT is again subject to further LBT). Therefore, gains for extending DRX active time are unclear and complexity increases. 
Proposal 1: In order to transmit the pending data, mechanisms within the Rel-15 NR specifications can be reused and additional schemes such as extending the DRX ON duration are not needed.
Besides, it should be noted that general DRX enhancements has been discussed in power saving work item. Some schemes such as the wake-up signal, go to sleep indication etc are being discussed in this work. In order to avoid the overlapping work, further work on DRX enhancements for NR-U can be avoided. When DRX enhancements work is completed in power saving WI, if enhanced DRX still cannot meet the requirement of unlicensed spectrum, some specific enhancements on DRX in unlicensed spectrum may be considered again.
Proposal 2: DRX enhancements developed as part of the power saving enhancements work item can be reused for NR-U and parallel discussions on these aspects should be avoided in NR-U WID.
3   Conclusion

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

Proposal 1: In order to transmit the pending data, mechanisms within the Rel-15 NR specifications can be reused and additional schemes such as extending the DRX ON duration are not needed.
Proposal 2: DRX enhancements developed as part of the power saving enhancements work item can be reused for NR-U and parallel discussions on these aspects should be avoided in NR-U WID.
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