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1 [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]A work item on enhancements on cell DTX/DRX mechanism for energy saving was completed in RAN1#114 [1], and several agreements were made in the work item meetings. This contribution further discusses remaining aspects of cell DTX/DRX mechanism to improve network energy savings.
2 Cell DTX/DRX mechanism for network energy saving
As defined in RAN2 #121-bis-e [2], transmission/reception of operations such as SPS, CG and SR at UE is deprioritized when overlapped with non-active period of cell DTX/DRX pattern. Deprioritizing the signals/channels over cell DTX/DRX pattern results in delay and performance loss at UE. Further, reconfiguring the entire signals/channels, skipped during non-active period of  cell DTX/DRX pattern, results in additional signaling and redundancy. Therefore, mechanisms for reassigning the deprioritized signals/channels after the non-active period of cell DTX/DRX pattern should be considered. For e.g., instead of rescheduling the deprioritized operation with all configurations, the gNB can provide a time offset to the UE so that the deprioritized operations will be performed after the offset. The remaining parameters of the deprioritized signal (e.g., FDRA, MCS, etc.) will remain the same as that of the initial configuration. 

Observation 1: Following observation is made about deprioritizing signals and channels over cell DTX/DRX 
· Deprioritizing results in delay and performance loss at UE
· Rescheduling the entire set of deprioritized signals/channels after cell DTX/DRX pattern results in additional signaling and redundancy

Proposal 1: Reassigning the deprioritized operations after non-active period of cell DTX/DRX pattern using a time offset is supported.

For other signals/channels, with no behavior defined in Rel-18 work item, the legacy behavior will be followed at the UE side. However, following legacy behavior can lead to unnecessary transmission/reception in the UE. E.g., transmitting HARQ feedback for the SPS-PDSCH falling in non-active period of cell DTX pattern is redundant, as both gNB and UE has information about parameters of cell DTX pattern and SPS-PDSCH is not transmitted in the non-active period as agreed in RAN2#121-bis-e [2]. Further, it creates unnecessary power and resource consumption at the UE. Therefore, skipping HARQ feedback for SPS PDSCH falling in non-active period of cell DTX pattern can reduce the HARQ codebook size and UL resource consumption. Therefore, the UE behavior can be extended for other signals and channels to exploit maximum advantage of indication of cell DTX/DRX pattern and its activation/deactivation. 

Observation 2: Transmitting HARQ feedback for SPS-PDSCH in the candidate occasions falling in non-active period of cell DTX pattern is redundant and leads to unnecessary resource consumption. 
Proposal 2: Not transmitting the HARQ feedback of SPS PDSCH, not received due to non-active period of cell DTX, is supported.

A cell DTX/DRX pattern has certain parameters such as start offset, ON duration, and periodicity, provided to the UE, via dedicated RRC signaling. During activation, a command to use the pattern is indicated in DCI. In order to improve network energy saving gain as well as address different traffic requirements in a more flexible manner, dynamic control of ON duration of the cell DTX/DRX pattern can be considered. For example, in case of high UE arrival rate, the gNB has to switch on and monitor for UL signal frequently. Hence, for such scenario, the ON duration of cell DTX/DRX should be large. In contrast, the ON duration can be small in case of lower UE arrival rate.. Hence to achieve further energy saving gains, DCI based indication can be considered to indicate UEs whether to follow the configured ON duration of cell DTX/DRX or to adjust the ON duration after receiving the DCI based indication.

Observation 3:  The energy saving at gNB can be improved if the cell DTX/DRX pattern can adapt to the network conditions.

Proposal 3: Dynamic adaptation of ON duration of the cell DTX/DRX pattern using DCI format for cell DTX/DRX activation and deactivation is supported.
3 Conclusion
In this contribution, we discussed the cell DTX/DRX technique required in time domain for NES. According to the technical analysis, the following proposals are made, 
Observation 1: Following observation is made about deprioritizing signals and channels over cell DTX/DRX 
· Deprioritizing results in delay and performance loss at UE
· Rescheduling the entire set of deprioritized signals/channels after cell DTX/DRX pattern results in additional signaling and redundancy

Proposal 1: Reassigning the deprioritized operations after non-active period of cell DTX/DRX pattern using a time offset is supported.
Observation 2: Transmitting HARQ feedback for SPS-PDSCH in the candidate occasions falling in non-active period of cell DTX pattern is redundant and leads to unnecessary resource consumption. 
Proposal 2: Not transmitting the HARQ feedback of SPS PDSCH not received due to non-active period of cell DTX is supported.
Observation 3:  The energy saving at gNB can be improved if the DTX/DRX pattern can adapt to the network conditions.
Proposal 3: Dynamic adaptation of ON duration of the cell DTX/DRX pattern using DCI format for cell DTX/DRX activation and deactivation is supported.
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