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Introduction
3GPP Rel-18 has the following objective on enhancements on cell DTX/DRX mechanism for network energy savings [1]. The contribution provides our views on the enhancements and RAN1-related discussion.
	1. 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.



Cell DTX/DRX Mechanism Enhancements
The cell DTX/DRX mechanism can be achieved via UE C-DRX configuration and operation. In particular, the UE C-DRX provides cell DTX/DRX mechanism for UE-specific channels such as PDCCH, PUCCH, PDSCH, PUSCH, SRS, aperiodic CSI-RS, which are transmitted or received during the C-DRX active time. However, the UE might still need to perform transmission and/or reception for pre-configured signals/channels outside C-DRX active time, which may reduce opportunity for the cell to go into deeper sleep modes for network power savings:  
· Possible UE reception outside C-DRX active time
· RS for RRM, RLM, BM/BFD 
· SI, paging, SPS
· DG PDSCH scheduled by PDCCH in DRX active time
· Possible UE transmission outside of C-DRX active time
· SR, configured grant
· RACH
· DG PUSCH scheduled by PDCCH in DRX active time
Observation 1: Cell DTX/DRX mechanism might be achieved by C-DRX operation with proper C-DRX configurations across connected mode UEs in the cell.
Observation 2: The UE may need to transmit or receive one or more channels outside its C-DRX active time, which may reduce opportunity for the cell to go into deeper sleep modes.
Cell DTX/DRX could be achieved by imposing some restriction on transmitting and/or receiving one or more pre-configured UL/DL channels/signals. Furthermore, such restriction may be applied within some time window as illustrated in Figure 1. However, such restriction should not impact to UEs operating in idle/inactive mode (as noted by WID) and impact to performance of the UEs operating in connected mode. Some starting point for discussion on the transmission/restriction at UE for different channels are provided in Table 1.



[bookmark: _Ref126589010]Figure 1: Example of UE C-DRX operation and restriction window

Observation 3: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of channels within a time window (e.g., outside C-DRX active time).
Observation 4:  Restricting UE transmission/reception of channels within the time window should not impact performance of the UEs operating in connected mode.
Proposal 1: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of UL/DL channels within a window. Consider one of the following options for defining the window:
· Option 1: window is UE C-DRX inactive time 
· Option 2: window is configured by NW 
Proposal 2: RAN1 discusses UE transmission/reception restriction for one or more UL/DL channels within the window.
· Table 1 can be used as starting point for discussion.
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	Channel
	UE drops channel within the window?
	UE impl. impact if signal is dropped (i.e., Yes to 2nd column)

	SSB
	No
	· WID Note: No change for SSB transmission due to cell DTX/DRX.


	TRS
	No
	· The UE is not able to perform T/F tracking based on TRS before ON duration for PDCCH monitoring. Hence, it impacts PDCCH/PDSCH reception performance and UE power consumption. Note that SSB based T/F tracking is not good enough due to narrow BW, sparse transmission and possible SSB collision across cells.
· Idle mode UEs is not able to use R17 TRS feature for improving T/F tracking for paging reception

	SIB1
	No
	· Impact to idle mode UEs
· WID Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.

	SIB2+
	No
	· Impact to idle mode UEs
· If NW wants to save SIB2+, on-demand SI can be used to reduce the SI transmission

	Paging
	No
	· Impact ETWS and paging KPI
· Impact idle mode UEs

	CSI-RS for RRM
	Yes
	· Note: TS 38.214 has restriction when the UE is configured with DRX and DRX cycle in use is larger than 80 msec.
· If the UE is configured with DRX and DRX cycle in use is larger than 80 msec, the UE may not expect CSI-RS resources are available other than during the active time for measurements based on CSI-RS-Resource-Mobility.
· Such restriction can be extended to the UE being configured with DRX and DRX cycle in use is less than or equal to 80 msec. 

	CSI-RS for RLM
	Yes
	

	CSI-RS for BM
	No
	· For some UE implementation, the UE still performs beam management for beam refinement based on CSI-RS before ON duration for PDCCH monitoring.
· Impact PDCCH reception performance

	CSI-RS for BFD/BFR
	Yes
	· SSB-based BFD/BFR should be sufficient.

	SPS
	Yes
	

	RACH for initial access
	No
	· Impact to idle mode UEs

	UE-specific RACH
	No
	· Impact to recovery delay for procedures e.g., LFR, BFR and uplink sync recovery.

	CG
	Yes
	

	SR
	Yes
	





[bookmark: _Ref126589939]Figure 2: An example of UL/DL restriction indication and SPS restriction
The channel transmission and/or reception is expected to be applied only when the cell has opportunities to take advantage of cell DRX/DRX mechanisms e.g., when the cell has no or low load. However, when the cell has high load, such opportunities are very limited and hence restricting UE transmission/reception in the window does not help overall network including network capacity and network power consumption. From UE perspectives, it is critical for the UE to know when the restriction is applied via some indication from gNB as illustrated in Figure 2. This indication can be provided in dynamic or semi-static manner. 

Proposal 3: gNB provides indication to the UE on whether the UE transmission/reception restriction is applied in the window.
· RAN1 discusses details of the indication (e.g., dynamic vs. semi-static indication, how it should be signaled if it is dynamic).

Conclusion
The contribution has discussed our views on the cell DRX/DTX mechanism enhancements. In particular, we make the following observations and proposals:
Observation 1: Cell DTX/DRX mechanism might be achieved by C-DRX operation with proper C-DRX configurations across connected mode UEs in the cell.
Observation 2: The UE may need to transmit or receive one or more channels outside its C-DRX active time, which may reduce opportunity for the cell to go into deeper sleep modes.
Observation 3: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of channels within a time window (e.g., outside C-DRX active time).
Observation 4:  Restricting UE transmission/reception of channels within the time window should not impact performance of the UEs operating in connected mode.
Proposal 1: Cell DRX/DTX mechanism can be enhanced by restricting UE transmission/reception of UL/DL channels within a window. Consider one of the following options for defining the window:
· Option 1: window is UE C-DRX inactive time 
· Option 2: window is configured by NW 
Proposal 2: RAN1 discusses UE transmission/reception restriction for one or more UL/DL channels within the window.
· Table 1 can be used as starting point for discussion.
Proposal 3: gNB provides indication to the UE on whether the UE transmission/reception restriction is applied in the window.
· RAN1 discusses details of the indication (e.g., dynamic vs. semi-static indication, how it should be signaled if it is dynamic).
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