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Introduction
It was agreed in [1] to specify enhancements on cell DTX/DRX mechanism.
	The objectives of the work item are the following:
1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]

2. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
3. Specify the following techniques in spatial and power domains
· Specify necessary enhancements on CSI and beam management related procedures including measurement and report, and signaling to enable efficient adaptation of spatial elements (e.g. antenna ports, active transceiver chains) [RAN1, RAN2]
· Specify necessary enhancements on CSI related procedures including measurement and report, and signaling to enable efficient adaptation of power offset values between PDSCH and CSI-RS [RAN1, RAN2]
· Note: Above objectives are only for UE specific channels/signals
· Note: Legacy UE CSI/CSI-RS capabilities applies when considering total number of CSI reports and requirements


The contribution focuses on enhancements on cell DTX/DRX mechanism.

Cell DTX/DRX mechanism
Cell DTX/DRX belongs to time-domain NES techniques. 
It seems majority view that only cell DTX/DRX in RRC CONNECTED state should be specified due to limited time. For low to medium traffic load, gNB can enter light sleep or micro sleep or light sleep (if sleep time is long) for energy saving in RRC CONNECTED state.
Observation 1: For low to medium traffic load, gNB can enter micro sleep or light sleep for energy saving in RRC CONNECTED state.
It may be argued that gNB can enter micro sleep or light sleep without informing UEs served by gNB. However, the UEs may still receive DL signals/channels (e.g. monitor PDCCHs and receive RS) and transmit UL signals/channels. This is not power efficient for the UEs. Therefore, it is better that gNB can inform the UEs to skip some activities for a time interval.
Observation 2: It is better that gNB can inform the UEs to skip some activities for a time interval, when gNB enters micro sleep or light sleep.
There have been some mechanisms to inform/command the UEs to skip some activities in R16/R17 UE power saving in RRC CONNECTED state, e.g.
· R16 WUS DCI format 2_6: WUS before C-DRX can inform/command the UEs not to start on-DurationTimer.
· R16 SCell dormancy in UESS and DCI format 2_6: Indications can inform/command the UEs to switch to BWP in SCell without PDCCH monitoring.
· R17 PDCCH skipping and SSSG switching: Indications can inform/command the UEs to skip PDCCH for a duration or switch SSSG.
As an alternative, the above mechanisms can be enhanced for cell DTX/DRX. For NES, CSS is more efficient for signaling overhead. Hence, R16 WUS and/or SCell dormancy in DCI format 2_6 can be enhanced. It is noted that alignment between cell DTX/DRX and UE C-DRX is also captured as potential enhancement of cell DTX/DRX. The alignment here can be understood as enhancement of R16 WUS and/or SCell dormancy.
The enhancements could be the UEs should not receive DL signals/channels (e.g. RS/SPS-PDSCH) and transmit UL signals/channels. In legacy, the UEs can still receive DL signals/channels or transmit UL signals/channels outside Active time. The further enhancements can be considered.
Proposal 1: Enhancement of R16 WUS and/or SCell dormancy in DCI format 2_6 can be considered for cell DTX/DRX.
As another alternative, new mechanisms can be introduced, e.g. a new timer/window is triggered when gNB enters micro sleep or light sleep. Within the new timer/window, the UEs should not receive RS/SPS-PDSCH or transmit signals/channels. The new timer/window can overlap with Active time. It seems the new timer/window is more flexible at gNB side than the enhancements related to UE C-DRX.
Proposal 2: Introduction of a new timer/window can be considered for cell DTX/DRX.
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Conclusion
We have the following observations.
Observation 1: For low to medium traffic load, gNB can enter micro sleep or light sleep for energy saving in RRC CONNECTED state.
Observation 2: It is better that gNB can inform the UEs to skip some activities for a time interval, when gNB enters micro sleep or light sleep.

We have the following proposals.
Proposal 1: Enhancement of R16 WUS and/or SCell dormancy in DCI format 2_6 can be considered for cell DTX/DRX.
Proposal 2: Introduction of a new timer/window can be considered for cell DTX/DRX.
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