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[bookmark: _Ref129681832]In RAN1#112b-e, additional agreements were made with respect to signals and channels transmissions by the gNB during non-active periods of cell DTX [1]. Specifically, RAN1 agreed on the following on the activation and deactivation of cell DTX:

Working Assumption
Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disenabling the feature) from RAN1 perspective.
· This does not imply that L1 activation/deactivation is supported in Rel-18
· Note: Reliability, overhead, and benefits are FFS

Agreement
Study L1 signalling for enhancing cell DTX/DRX including activation/deactivation for a single configuration which will have the following characteristics:
· PDCCH based signaling
· FFS: Whether enhancing legacy DCI or introducing new DCI
· FFS: DCI content
· FFS: Whether L1 signaling is UE specific DCI or group common DCI
· FFS: Timer or validity duration based activation/deactivation of cell DTX/DRX
· FFS: whether to specify a reference time for activation/deactivation of cell DTX/DRX 
· FFS: If multiple Cell DTX/DRX patterns are to be supported
· FFS on detailed UE behavior upon reception of L1 signaling at least including application delay
· FFS how to guarantee reliability of the L1 signaling
· FFS whether the L1 signal can be monitored in non-active periods.

Following the meeting, RAN2 informed RAN1 of its agreement [2], including the following notes:

In addition to the agreed dedicated RRC signalling also L1 and L2 is considered for Cell DTX/DRX activation/deactivation. For L1 signalling, if found feasible and beneficial by RAN1, it is currently left open whether dedicated or group common L1 signalling would be utilised (no consensus was reached in RAN2). L2 is currently used for UE C-DRX operation, but it cannot be common. 
From RAN2 point of view, majority of companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation. From some proponent companies’ perspective the key benefits being:
· Reduced signalling overhead caused by multiple dedicated RRC messages (group common signalling) 
· More dynamic changing than RRC signalling (however, RAN2 did not evaluate the network energy saving gain by reducing the latency of activation/deactivation with L1 signalling for more dynamic changing)
In this contribution, we provide our views and considerations on the agreements made in RAN1 as well as RAN2 LS.   

Discussion
With the agreements above, in addition to ensuring no impact to Idle/Inactive mode operations, some exceptions on the channels/signals that can be received and transmitted during on-active duration have been made. Specifically, Rel-18 NES capable CONNECTED UE(s) can also perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX. 
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 if it is in non-active period of its DRX. This may result in degradation of its UL performance.
On the other hand, if the number of channels/signals that are allowed to be received in the non-active period by the UE is large, the energy savings gain of the network will be negligible.
Observation 1: The number of channels/signals that would be allowed to be received and transmitted by the Rel-18 NES capable CONNECTED UE(s) during non-active period of Cell DTX/DRX should be kept at a minimum to maximize network energy saving gains.

In RAN1#112b-e, possible additional channels/signals that would be allowed to be received and transmitted by the Rel-18 NES capable CONNECTED UE(s) were discussed. Some agreements and way forward: 
The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)
· FFS:
· PDCCH in USS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM

Instead of deciding on providing exception to the UE behavior in terms of receiving and/or transmitting some or all the channels/signals listed above which is a difficult optimization and down-selection process, the implementation flexibility of the gNB should be maintained. In RAN2#121bis-e, there were further discussions and agreements on the support of L1/L2 signaling and UE-specific RRC signaling periodic for the activation and deactivation for cell DTX/DRX [2]
In our view, a common DTX/DRX pattern can be configured through UE RRC signaling and L1/L2 signaling can be used in addition to the existing common DTX/DRX pattern to perform the following functions: deactivate the configured pattern DTX/DRX completely for a duration of time, or an updated DTX/DRX pattern is configured that overrides the existing DTX/DRX pattern.
Observation 2: A common DTX/DRX pattern can be configured through UE RRC signaling and L1/L2 signaling can be used in addition to the existing common DTX/DRX pattern to perform the following functions:
· Deactivate the configured pattern DTX/DRX completely for a duration of time, or
· An updated DTX/DRX pattern is configured that overrides the existing DTX/DRX pattern.
Regarding the working assumption, both UE specific RRC and common L1/L2 signaling can and should be supported. 
[bookmark: _Hlk124847001]Proposal 1: Confirm the Working Assumption on the:
· Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disenabling the feature) from RAN1 perspective. 
It should be expected that a 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 optimize the signaling overhead, group common layer 1 signaling should be supported to ensure efficient and dynamic L1 activation and deactivation.
Proposal 2: Layer 1 UE-group DCI or MAC CE signaling should be supported for the activation and deactivation of Cell DTX and/or DRX configurations.

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 3: Alignment of the UE DTX with cell DRX can be handled through gNB implementations as part of scheduled UL transmissions that are controlled by the gNB.  

Conclusions
In this contribution, we present our views on the potential enhancements using Cell DTX/DRX to improve 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: The number of channels/signals that would be allowed to be received and transmitted by the Rel-18 NES capable CONNECTED UE(s) during non-active period of Cell DTX/DRX should be kept at a minimum to maximize network energy saving gains.
Observation 2: A common DTX/DRX pattern can be configured through UE RRC signaling and L1/L2 signaling can be used in addition to the existing common DTX/DRX pattern to perform the following functions:
· Deactivate the configured pattern DTX/DRX completely for a duration of time, or
· An updated DTX/DRX pattern is configured that overrides the existing DTX/DRX pattern.
Observation 3: Alignment of the UE DTX with cell DRX can be handled through gNB implementations as part of scheduled UL transmissions that are controlled by the gNB.  
Proposal 1: Confirm the Working Assumption on the:
· Support of L1 signaling at least for activation/deactivation of a cell DTX and/or DRX configuration is feasible (e.g., in terms of enabling/disenabling the feature) from RAN1 perspective. 
Proposal 2: Layer 1 UE-group DCI or MAC CE signaling should be supported for the activation and deactivation of Cell DTX and/or DRX configurations.
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