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1. Introduction
The new Rel-18 WI of network energy saving NR was approved in RAN#98e [1], and the following objectives are included.
	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.



The C-DRX has been introduced in 3GPP for UE power saving. For gNB, the DTX/DRX can also be achieved according to the implement. However, for specifying the cell DTX/DRX, more detailed issues including the alignment with UE DRX should be taken into consideration. In this contribution, we focus on the related issues on the cell DTX/DRX for network energy saving.
2. Considerations on scenarios for cell DTX/DRX
Similar to the C-DTX can only adopted for the RRC_CONNECTED UE, in which scenarios the cell DTX/DRX can be adopted should also be discussed first. Several aspects for scenarios can be taken into considered. To figure out in which condition the cell DTX/DRX can be triggered, the cells’ behavior in DTX/DRX should be considered, i.e. the definition of cell DTX/DRX. The definition can be further discussed. 
The first issue is in such state, which signals/channels can be allowed to be transmitted or received. It’s obviously that the transmission/reception of most channels/signals should be avoided in the cell DTX/DRX, e.g., PDSCH/PUSCH/PDCCH, but some specific signals/channels should still be received or monitored at least once in a periodicity, e.g., SSB, for the wake up from the DTX/DRX and guarantee the performance of network. What’s more, according to the results of SI[2], three sleeping modes can be defined for the networking energy saving. In different sleeping modes, different energy saving techniques can be adopted and different signals/channels can be transmitted/received. Though the details can be different according to the implement, but some basic principles and definitions for cell DTX/DRX should be specified first. 
Proposal 1:  
Which signals/channels can be transmitted/received in the cell DTX/DRX should be specified. 
· At least which signals/channels can’t be transmitted/received in cell DTX/DRX should be specified.
· Whether different level cell DTX/DRX should be defined and which techniques can be adopted should be further discussed.
The second issue is in which granularity the cell DTX/DRX can be adopted. The cell DTX/DRX can be adopted per carrier or per cell. For the CA/DC scenarios, the DTX/DRX on at least one carrier can be especially useful since the necessary signals/channels can be transmitted/received in other carriers. So, the DTX/DRX per carrier can be the granularity for cell DTX/DRX. 
Proposal 2:  
The granularity for cell DTX/DRX can be per carrier.
With the above issues be specified first, in which scenarios the cell DTX/DRX should be supported can be better discussed and clarified. And the techniques for measuring and deciding the trigger of cell DTX/DRX can be further studied. 
3. [bookmark: _Hlk118386501]Considerations on alignment with the UE DTX/DRX
With the cell DTX/DRX supported, the alignment with the UE DTX/DRX should also be considered. As shown in Fig.1, when the DRX mechanism is adopted, UE/Cell can monitor the WUS in the on duration, and if there is no overlap between the on duration for cell and UE, both cell and UE won’t detect the WUS from each other. If there is only one UE in the cell and no other methods besides the WUS to de-activate the DTX/DRX, the cell and UE will not wake up until there is a new UE exists in the cell. 


Fig 1. The illustration of conflict between C-DRX and Cell DRX
The key to avoid such condition is to configure the periodicity and timer for cell/UE DTX/DRX carefully. And since the C-DRX has been supported, to reduce the specs impact, the priority on configuration of UE DTX/DRX should be higher than that of cell. If there is conflict between the C-DTX/DRX and cell DTX/DRX, the cell DTX/DRX should be ignored or reconfigured. 
[bookmark: _Hlk126164765]Proposal 3:  
To avoid the conflict and reduce the specs impact, the priority of UE DTX/DRX should be higher than that of cell DTX/DRX.
4. Considerations on the activate/de-activate of cell DTX/DRX
The cell DTX/DRX can be activated/de-activated by either gNB or the UE. For the activate of cell DTX, it is better to be triggered by the gNB according to the condition of network. Though the UE can send signals to gNB to inform the cell DTX/DRX won’t have impact on it, the signal can’t trigger the cell DTX/DRX directly since the condition of other UEs in the cell is unknown. Therefore, the final decision should be made by the gNB itself with taken the condition of all the UEs into consideration. But the trigger signals from UE to report that the cell DTX/DRX won’t have impact on it can be supported to help gNB make the final decision. Besides, the assistant signal from other cells can also be helpful for gNB to make the decision. 
Proposal 4:  
The activate of cell DTX/DRX should be decide by the network.
· The assistant information from UE and neighbor cells can reported to the cell for making the decision.
As for the de-activated, since even if there is only one UE need to transmit/receive signals to the gNB, the cell DTX/DRX should be de-activated. Therefore, besides the gNB deciding to wake up according to the network condition, the wake-up signal from UE can be the trigger of de-activating the cell DTX/DRX. And the low layer signals can be used for the WUS from UE, e.g. MAC CE or UCI. Moreover, to enhance the efficiency of de-activate of cell DTX/DRX, the information from neighbor cell can also help gNB to wake up in advance.
Proposal 5:  
The WUS from UE should be considered to de-activate the cell DTX/DRX.
· The low layer signals, i.e. MAC CE or UCI, should be used as the WUS signal.
· The assistant information of neighbor cells can also be used for gNB to judge the network condition and de-activate the cell DTX/DRX. 
5. Conclusion
In this paper, China Telecom’s views on the issues for network energy saving techniques are given.
Proposal 1:  
Which signals/channels can be transmitted/received in the cell DTX/DRX should be specified. 
· At least which signals/channels can’t be transmitted/received in cell DTX/DRX should be specified.
· Whether different level cell DTX/DRX should be defined and which techniques can be adopted should be further discussed.
Proposal 2:  
The granularity for cell DTX/DRX can be per carrier.
Proposal 3:
To avoid the conflict and reduce the specs impact, the priority of UE DTX/DRX should be higher than that of cell DTX/DRX.
Proposal 4: 
The activate of cell DTX/DRX should be decide by the network.
•	The assistant information from UE and neighbor cells can reported to the cell for making the decision.
Proposal 5: 
The WUS from UE should be considered to de-activate the cell DTX/DRX.
· The low layer signals, i.e. MAC CE or UCI, should be used as the WUS signal.
· The assistant information of neighbor cells can also be used for gNB to judge the network condition and de-activate the cell DTX/DRX.
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