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1 Introduction

In this contribution we discuss impacts of LBT on DRX in NR-U. We provide our proposed solution as well as Text Proposal to introduce DRX to 38.889.
2 Discussion

Discontinuous Reception (DRX) specifies the minimum PDCCH decoding requirements for specific RNTIs, thereby enabling a UE implementation to turn off some part of its processing to reduce power consumption.

The network configures a UE with a set of DRX parameters. This enables the flexibility to match the traffic patterns of the UE’s active service(s) such that power savings may be enabled. One trade-off of UE power savings is the reduction in network’s ability to reach the UE.
For licensed access, the trade-off is predictable given that the UE reachability delay is determined entirely by the DRX configuration. On the other hand, for unlicensed access, the network may be unable to access the channel to reach a UE even during an ON duration. Therefore, the UE reachability delay may suffer from high variance.
For LAA scenarios, a UE may be reached on a licensed carrier, and the effect of channel occupancy on unlicensed carriers may be reduced. There are benefits for a UE to maintain similar active times in all cells (at least of a MAC entity). This can ensure that a UE, upon being scheduled in at least one cell, continues monitoring other (unlicensed) cells, and may thus improve the likelihood that the unlicensed channel may be accessed during an active time. Furthermore, for UE complexity, it makes sense to maintain a single set of configurations and timer values. Moreover, the UE power savings of maintaining multiple configurations in a MAC entity are unclear. As such, DRX configuration should be common per MAC entity.

Proposal 1: Common DRX configuration is applied per MAC entity for NR-U.
For NR-U SA or for DC, fallback to a licensed cell may not be possible. Therefore, to maintain similar UE reachability as that achievable for NR without modifications to DRX procedures, NR-U requires sacrificing some UE power savings. For example, the ON duration can be lengthened or the DRX cycle can be shortened, to either take into account delays acquiring the unlicensed channel or increasing the channel access opportunities.
To improve UE power savings, the DRX parameters can be adapted based on channel occupancy [4-9]. Such adaptation may be done semi-statically [6]. However, such slow adaptation may not reflect the actual instantaneous channel occupancy and may thus lead to UE power savings inefficiencies. On the other hand, the DRX parameters can be modified more dynamically [4][5][8].
Wake-Up signalling (WUS) has been proposed to enable further UE power savings. The WUS could enable a UE to determine prior to an ON duration if there is any data intended for that UE. Furthermore, the WUS may be more easily transmitted in an unlicensed channel given its short duration and given that it may be transmitted in multiple instances prior to an ON duration. However, this doesn’t solve the problem that the channel may not be acquired during a UE’s ON duration for transmission of the actual PDCCH. Therefore, the UE reachability delay would not be fully addressed by the WUS. However, the WUS in conjunction with adaptive DRX cycles [4], could enable adaptability to ongoing channel occupancy. For example, a UE would only adapt a DRX cycle duration if it has received a WUS and no other signals during an ON duration. This mechanism can reduce the need for the network to acquire the channel in all ON durations and still ensure a consistent trade-off between UE reachability and UE power savings. Such enhancements can be further discussed during the WI.
3 Text Proposal for TR 38.889

Based on the above proposals, we make the following proposal:

Proposal 2: Add the TP in TR 38.889.

7.2.2.2
L2 impacts

7.2.2.2.2
MAC (except RACH)
7.2.2.2.2.x
DRX

In CA, the same DRX operation applies to all configured and activated serving cells (i.e. identical active time for PDCCH monitoring). In DC, separate DRX configurations can be applied to MCG and SCG, and the CG specific DRX operation applies to all configured and activated serving cells in the same CG (i.e. identical active time for PDCCH monitoring).

In NR-U, due to LBT, there is no guarantee that the channel can be obtained for scheduling a UE during that UE’s active time. To maintain the same level of reachability as in a licensed scenario, longer DRX timers and/or shorter DRX cycles may be configured. The resulting increase in power consumption can be mitigated by specifying enhancements that can be further discussed during the work item phase. Such enhancements should also consider solutions designed as part of the UE Power Savings in NR study [10].
4 Conclusion

This contribution proposes to agree to a baseline TP to introduce DRX in TR 38.889:
Proposal 1: Common DRX configuration is applied per MAC entity for NR-U.
Proposal 2: Add the TP in TR 38.889.
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