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1 Introduction

NR-based Access to Unlicensed Spectrum study item [SID – RP-170828] has been agreed and the work has been started in RAN1. In this paper, we give our views on possible DRX enhancements for NR-U.
2 Discussion
2.1 NR licensed DRX operation
For NR licensed operation, the DRX configuration is per MAC entity which applies to all configured and activated serving cells, which means there is identical active time for PDCCH monitoring for all serving cells.

Observation 1 For NR licensed operation, DRX configuration is per MAC entity which applies to all configured and activated serving cells.

For LTE LAA, DRX is used based on the CA DRX, which applies the same DRX configuration to all activated SCells including the SCells operating on unlicensed band. During the SI of LAA, the impact of unlicensed operation for DRX has been discussed. The difference in the case of LAA is that due to LBT there is no guarantee that the channel is obtained for scheduling the UE at the exact moment desired by the eNB. In addition, even if CCA succeeds, the transmitter (i.e., eNB) can only be occupying the channel for a limited time duration due to the limited maximum transmission duration requirement. This means that the DRX timers (on-duration, inactivity timer) should be long enough or DRX cycles should be short enough to allow time for obtaining access to the channel.

Observation 2 For unlicensed operation, the channel uncertainty has impacts on the DRX timers (e.g., drx-InactivityTimer).

For NR-U LAA, the case is similar, particularly, network may not always get the channel due to LBT when the UE in DRX active time. Monitoring PDCCH is this case would cause power consumption. One possibility is to separate the DRX configuration per carrier. The reason is that, for unlicensed operation, channel is not always available, thus the active time for PDCCH monitoring should be as short as possible. Even though the network can access the channel when LTB is successful, there is also maximum channel occupancy time restriction due to regulation requirement. 

Proposal 1 For NR-U LAA, licensed carrier and unlicensed carrier may have different DRX configuration.

For NR-U SA, the PCell and SCells are all operated on unlicensed carrier. DRX configuration per MAC entity applies for all the unlicensed carrier. However, different carrier may have different service type and the LBT is performed per carrier, so the PDCCH activity can be different. Thus, we propose:
Proposal 2 For NR-U SA, different unlicensed carrier may have different DRX configuration.

From the UE perspective, BWP is visible to the UE instead of carrier, and there is only one active BWP at any time point. Besides, different BWP may have different CORESET and search space configurations. Thus, there is another option which is to separate the DRX configuration per BWP configured on different serving cells.
Proposal 3 For NR-U, the DRX configuration can be BWP specific.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
For NR licensed operation, DRX configuration is per MAC entity which applies to all configured and activated serving cells.
Observation 2
For unlicensed operation, the channel uncertainty has impacts on the DRX timers (e.g., drx-InactivityTimer).
Proposal 1
For NR-U LAA, licensed carrier and unlicensed carrier may have different DRX configuration.
Proposal 2
For NR-U SA, different unlicensed carrier may have different DRX configuration.
Proposal 3
For NR-U, the DRX configuration can be BWP specific.
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