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[bookmark: _Ref165266342]Introduction
At the RAN#82 Plenary, a new WID on NR-based access to unlicensed spectrum has been approved [1]. The following is the consideration on DRX for NR-U:
-	Potential enhancements to DRX considering channel access uncertainty.
In the previous RAN2 #104 meeting, many efforts have been devoted to the DRX enhancements (e.g. multiple cell-specific DRX configurations) for NR-U. Therefore, in this contribution, we would like to provide our understanding on whether multiple DRX configurations should be adopted for NR-U.
Discussion 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]According to the current 38.321 [2], the DRX configuration is configured per MAC entity, which means that each MAC entity simultaneously monitors the PDCCH on all activated serving cells during the Active Time. A set of DRX timers (e.g. drx-onDurationTimer and drx-InactivityTimer) in the DRX configuration can determine the ratio of Active Time to the whole DRX cycle. The larger the ratio, the more scheduling flexibility and the more power consumption. Therefore, a nice balance between scheduling flexibility and power consumption is required via an appropriate DRX configuration.
For licensed access, a common DRX configuration is applied for both LTE and NR even when carrier aggregation is supported. As a result, the UE monitors PDCCH on all activated serving cells during the Active Time. The main reason is that a UE generally has the equivalent opportunity to be scheduled by each activated cell. Besides, the complexity of single DRX configuration is low, which is favourable to UE in terms of cost and power consumption. 
For unlicensed access, a gNB has to perform CCA before PDCCH transmission. Due to the uncertainty of LBT, a UE may not be reachable even when its MAC entity is in Active Time. What’s worse, if the gNB fails to access the channel during the onDuration period due to DL LBT failure, it is not able to transmit any DL data or UL grant to the UE until the next DRX cycle, resulting in additional time delay. In order to increase the scheduling opportunities in an unlicensed cell as similar as that in a licensed cell, the UE has to monitor PDCCH longer. A potential solution to mitigate the impact of LBT is to set the DRX timers to a larger value and set the DRX cycle to a small value.
However, monitoring PDCCH longer and more frequent means that increased UE power consumption is inevitable. To further achieve a better trade-off between scheduling flexibility and UE power consumption, some companies have proposed multiple DRX configurations for NR-U [3][4]. The basic intention of multiple DRX configurations for NR-U is to increase the scheduling opportunities for an unlicensed cell while avoiding additional power consumption caused by PDCCH monitoring on a licensed cell. For example with multiple separate DRX configurations, the MAC entity has the ability to operate a drx-InactivityTimer with the configured value for the licensed cell and operate another drx-InactivityTimer with another configured value for the unlicensed cell at the same time.
In fact, whether multiple DRX configurations should be adopted has already been discussed in Rel-13 LTE LAA. As we known, separate DRX configurations have not been yet agreed. In our understanding, whether multiple DRX configurations should be introduced for NR-U is a similar question. As the deployment scenarios in NR-U are mostly the same as that in LTE LAA. We currently propose that single DRX configuration per MAC should be adopted for NR-U. There are three reasons that can support our opinion: 
1) Multiple DRX configurations will introduce high complexity. The MAC entity in the UE has to manage more DRX timers and should be able to determine exactly a DRX command MAC CE received is applied to which DRX configuration. 
2) It is obvious that transmitting PDCCH on the licensed cell is more reliable when a licensed cell and an unlicensed cell are aggregated. When the channel occupancy or medium contention is high, PDCCH is prefer to be transmitted via the licensed PCell. Consequently, the scheduling opportunities for the UE can be guaranteed without multiple DRX configurations. 
3) If the Active Time of different separate DRX configurations are not aligned, the receiver’s RF chain of a UE has to continually remain working because the go sleeping/wake-up time of receiver’s RF chain is un-negligible. Whether the power consumption can be reduced or not is still unclear. 
In conclusion, the performance gain bring by multiple DRX configurations is not clear in term of scheduling opportunities and power saving. Therefore, we make the following proposal.
Proposal 1: Single DRX configuration per MAC is considered as a baseline for NR-U.
Conclusions
[bookmark: _Toc502437832]In this contribution, we provide our understanding on whether multiple DRX configurations should be adopted for NR-U by considering the performance gain and complexity. And we have the following proposal:
Proposal 1: Single DRX configuration per MAC is considered as a baseline for NR-U.
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