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[bookmark: _Ref129681832]In RAN1#113, additional agreements were made with respect to signals and channels transmissions by the gNB during non-active periods of cell DTX [1]. In this contribution, we provide our views and further considerations on the agreements made and some of the identified remaining issues. 
Discussion
Specifically, RAN1 agreed on the following on the activation and deactivation of cell DTX:

Agreement
RAN1 supports the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation without HARQ feedback
· Send an LS to RAN2 to consider the additional support of a MAC CE based indication 
· Subject to UE capability

Agreement
Confirmation of WA from previous meeting with removal of the two sub-bullets.
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
DCI format for group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation (downselect just one among alternatives)
· Alt 1) DCI Format 2_6 (power saving information outside DRX Active Time)
· FFS: Monitoring within DRX active time
· FFS: Field content
· Alt 2) Based on new DCI format 2_X
· Field content format
· Block number 1, block number 2, …, block number N
· For each block should at least support the following:
· DTX configuration activation/deactivation
· DRX configuration activation/deactivation
· FFS: other field details, mapping of UE and each blocks
· DCI size indicated by higher layers
· FFS: RNTI
· FFS: application delay, timers for activation/deactivation
· FFS: handling of multiple cells including when UE supports different number of cells
· FFS: details on PDCCH monitoring aspects, including but not limited to:
· Search Space
· PDCCH monitoring occasion
· slots to monitor (during cell DTX/DRX non-active periods, and active periods)
· BD/CE aspects
· FFS: UE behavior upon reception of the group common PDCCH (during cell DTX/DRX non-active periods, and active periods), including fallback behavior (if any)

Agreement
For the group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation
· Alt 2) Based on new DCI format 2_X
· DCI size budget is not increased
· Number of required BDs is not increased
· FFS: PDCCH monitoring configuration for the new DCI format is identical to PDCCH monitoring configuration for DCI format 2_6 if the UE monitors both DCI formats
· FFS: New RNTI is used

In addition to the agreements above, to ensure 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. 
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. 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. 
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

Extending on the exception allowed for Periodic/Semi-persistent CSI-RS from the agreement above, and to ensure consistency, periodic and semi-persistent CSI-RS for beam management, RRM, RLM and BFD should also be exempted from the DTX operation i.e., allowed to be transmitted during the non-active period. The use of CSI-RS for such purposes is critical for system operations.
Proposal 1: The following channels/signals should be allowed to be transmitted by the gNB during non-active DTX period: 
· P/SP CSI-RS for BM
· P/SP CSI-RS for RRM
· P/SP CSI-RS for RLM/BFD

In RAN1#112b-e, we agreed on the following for the UL operations:
Agreement
From RAN1 point of view, Rel-18 UE supporting cell DRX is not expected to transmit the following signals/channels to the gNB during non-active periods of cell DRX. 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 report
· Periodic/Semi-persistent SRS 
· FFS: SRS for positioning
· FFS:
· HARQ feedback for SPS PDSCH
· FFS whether there will be exception case(s) for UE transmitting listed signals/channels during non-active periods of DRX
· FFS Whether the listed signals/channels can be configurable by gNB
· FFS: Whether the same or different UE behavior is applicable with or without C-DRX
· FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period

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. 
There are various other scenarios that have been raised that may require special handlings by the UE such as PUCCH repetition and SPS HARQ-ACK deferral to avoid unnecessary dropping of PUCCH repetitions and SPS HARQ-ACK.

From the WID, the UE UL transmissions (or UE DTX) with respect to the BS DTX/DRX was not part of the scope. In addition, the issues that have been raised are not critical system operations but rather performance considerations or impact that need to be understood. Most of these issues can be avoided via gNB implementation taking into considerations alignment of the gNBs DRX patterns and the UEs uplink transmissions as much as possible. 
Observation 2: 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 2: No special handling is needed for UE uplink transmissions during non-active periods of cell DRX. The same UE behavior is expected during cell DTX with or without C-DRX.  


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 and proposals:  
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: 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: The following channels/signals should be allowed to be transmitted by the gNB during non-active DTX period: 
· P/SP CSI-RS for BM
· P/SP CSI-RS for RRM
· P/SP CSI-RS for RLM/BFD

Proposal 2: No special handling is needed for UE uplink transmissions during non-active periods of cell DRX. The same UE behavior is expected during cell DTX with or without C-DRX.  
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