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[bookmark: _Ref129681832]In RAN#98e, the Rel-18 WI on Network Energy Savings was approved [1] with the following listed objectives for the power and spatial domain energy savings adaptation techniques:

· 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.

Various issues were discussed at the end of the Study Item on the concluding texts for the scheme above and the scope above during the WID approval. In this contribution, our views on the above enhancements and on some remaining topics discussed at the conclusion of the SI are provided. 

Discussion
In RAN3#117bis-e [2],[3], the following was agreed during the Study Item:
“The cell DTX/DRX information is considered necessary to be exchanged and coordinated between neighbor gNBs. The gNB can use the received cell DTX/DTX information to determine its own cell DTX/DRX configuration for network energy saving purpose.
Editor’s note: The details of cell DTX/DRX is finally up to RAN1 and RAN2.”
During the study phase in RAN1, cell DTX/DRX provides a time domain mechanism of informing UE whether the cell stays inactive such that UEs in the cell can be informed so that the UEs are not expected to monitor PDCCH. In addition, the UE behavior can also be extended to the UL where the UE may be allowed to initiate UL transmission according to the configured resources (e.g., using PUCCH, RACH, SR, or CG-PUSCH). 
For UL, since the gNB may not always know whether the UE will transmit any UL signal, e.g., PRACH, SR, CG PUSCH, the gNB may miss these signals when it is sleeping, and the UL transmission performance will degrade. However, from the WID, the UE UL transmissions (or UE DTX) with respect to the BS DTX/DRX was not included in the scope. It should be interpreted that the UEs uplink transmissions and possibly its alignment with the gNBs DRX patterns can be achieved via gNB implementation.
Observation 1: Alignment of the UE DTX with cell DRX can be handled through gNB implementations as part of scheduled UL transmissions that is controlled by the gNB.  

Additional agreements were made in RAN3#117bis-e [4]:
Cell DTX/DRX (pCR endorsed)
· The inter-node exchange of the cell DTX/DRX (if defined by RAN1/RAN2) is considered necessary.  
Cell NES states
· WA: The inter-node exchange on the NES states or more granular cells status information if defined by RAN1/RAN2 is needed if the benefits are confirmed. The detailed NES state or more granular information is pending to other groups. 
Enhanced cell on/off
· RAN3 considers that inter-node beam activation is needed, i.e., to request a neighbouring NG-RAN node to switch on beam(s) which has been deactivated.   
The agreements above noted the possible introduction of ‘NES states or more granular cells status information if defined by RAN1/RAN2..’
RAN1 has only discussed briefly the need for ‘NES States’ but only in the context of using the terminology to facilitate a more concise discussion in RAN1. However, in our view, the deployment scenarios where all or multiple cells can be completely turned off are limited. Instead, with dynamic power savings techniques, it would be more realistic that some portions of the gNBs’ antenna panels and/or radio transceivers are muted or deactivated to achieve power savings. Cell DTX/DRX should support not just a complete deactivation or muting but also smaller granularity of deactivation such as beams/spatial activation as intended by RAN3 agreements where it was the intention that these partial or limited power adaptations can be correctly communicated between the nodes.
Observation 2: Instead of completely turning off the whole cell, it is more likely that in real deployments that a subset or subsets of the gNB operations are deactivated or muted. 
Observation 3: RAN2 should support in their specifications Cell DTX/DRX operations that includes more granular deactivation or muting for energy savings purposes such as inter-node beam or spatial configurations activation. 
Observation 4: The different configurations of spatial adaptation to save gNB power could be considered as the different granular deactivations. Support of ‘NES States’ to reflect the granular deactivations is needed to accommodate the various stages or approaches where power savings can be implemented at the gNB. 

In RAN2#120, the following agreements were made:
· Clarify previous agreement to: periodic cell DTX/DRX pattern is configured by UE-specific RRC. Periodic cell DTX/DRX can be activated/deactivated by L1/L2 signalling and UE-specific RRC signaling.
· Capture in TR 38.864 that both UE specific and common L1/L2 signalling can be considered for at least activating/deactivating the cell DTX/DRX pattern, per the agreement in 119b-e.
· Cell DTX and Cell DRX modes can be configured and operated separately (e.g. one RRC configuration set for DL and the other set for UL). Cell DTX/DRX can also be configured and operated together.
· It is up to NW whether legacy UEs can access cells with Cell DTX/DRX
· Cell DTX/DRX can be configured per serving cell and can be applicable for different cells in CA. No additional RAN2 impacts or enhancements are foreseen.
· Whether to support multiple Cell DTX/DRX configurations can be discussed later in the normative phase.
· At least the following parameters can be configured per cell DTX/DRX configuration: periodicity, start slot/offset, on duration. Details related to UE behaviour can be discussed during WI phase
· From RAN2 perspective DTX/DRX is feasible

As noted above, both UE specific RRC and common L1/L2 signaling can be considered. It should be expected large amount of such L1 signaling would lead to large L1 signaling overhead as well, especially when dynamic adaptation is intended with faster and more frequent signaling. To support dynamic configurations of CSI-RS resources, faster signaling using Layer 1 UE-group DCI or MAC CE signaling should be supported.
In addition, the gNB should be allowed to signal to the UE when CSI reports based on the configured CSI-RS needs be measured and reported to optimize and reduce the UL signaling as well. 
[bookmark: _Hlk124847001]Proposal 1: To support dynamic configurations of CSI-RS resources, faster signaling using Layer 1 UE-group DCI or MAC CE signaling should be supported. 


Conclusions
In this contribution, we present our views on the potential enhancements using Cell DTX/DRX to improve the network energy consumption efficiency. Based on the discussions in the previous sections, we have the following observations to be shared with RAN2 and RAN3 in introducing specifications support for Cell DTX/DRX: 
Observation 1: Alignment of the UE DTX with cell DRX can be handled through gNB implementations as part of scheduled UL transmissions that is controlled by the gNB.  
Observation 2: Instead of completely turning off the whole cell, it is more likely that in real deployments that a subset or subsets of the gNB operations are deactivated or muted. 
Observation 3: RAN2 should support in their specifications Cell DTX/DRX operations that includes more granular deactivation or muting for energy savings purposes such as inter-node beam or spatial configurations activation. 
Observation 4: The different configurations of spatial adaptation to save gNB power could be considered as the different granular deactivations. Support of ‘NES States’ to reflect the granular deactivations is needed to accommodate the various stages or approaches where power savings can be implemented at the gNB. 
Proposal 1: To support dynamic configurations of CSI-RS resources, faster signaling using Layer 1 UE-group DCI or MAC CE signaling should be supported. 
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