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1 [bookmark: _Ref4817]Introduction
During previous RAN1 meetings, cell DTX/DRX related issues were discussed and agreements were made, including impacted signals/channels, and PDCCH based cell DTX/DRX activation/deactivation related designs. 
In this contribution, we will give our considerations on the remaining issues of RAN1 related enhancements for cell DTX/DRX.

2.Discussion on remaining issues for PDCCH based cell DTX/DRX activation/deactivation 
According to the agreed CR[1], a new DCI format 2_9 will we introduced for activation/deactivation of cell DTX/DRX, in this section we will discuss related issues.  
2.1.Monitoring cell for DCI format 2_9
According to the following agreements, DCI format 2_9 will be monitored in one serving cell, and whether this monitoring cell should be Pcell only or can also be Scell was discussed during last meeting[2].
	Agreement
From RAN1 point of view, DCI format 2_X supports activation/deactivation of cell DTX/DRX configuration of multiple serving cells and support activation/deactivation per cell.
· UE monitor DCI format 2_X in one serving cell.


From our understanding, the monitoring cell is determined by the configuration. If search space of DCI format 2_9 is configured in one cell, then UE will monitor DCI format 2_9 on this cell, regardless of Pcell or Scell. And since the monitoring of DCI format 2_9 will not impacted by cell DTX, even the monitoring occasions fall in non-active period of cell DTX, UE can still monitor it, as long as the cell is activated.
The benefit is that once a cell is a common serving cell for all UEs, gNB only need to send the DCI format 2_9 on this cell, the signalling overhead can be reduced compared to only monitored on Pcell, as shown in Figure.1.
[image: ]
Figure.1 DCI format 2_9 monitored on configured cell
Proposal 1: DCI format 2_9 is monitored on the serving cell that configured with search space of DCI format 2_9.

2.2.Discussion on application delay for DCI format 2_9
The following agreements about application delay were agreed during last meeting[2].
	Agreement
Delay that is applied after DCI Format 2_X reception that activate/deactivate cell DTX/DRX configuration is introduced in Rel-18.
Agreement
For each serving cell configured with L1 signaling based activation/deactivation of cell DTX and/or cell DRX configuration, starting bit position of an information block of DCI format 2_X is provided by UE specific higher layer signaling.
· UE is expected to apply cell DTX or DRX activation/deactivation change at beginning of the slot X where the SCS of slot X is with respect to the active DL or UL BWP of the serving cell, respectively.
· Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the slot containing the PDCCH of DCI format 2_X based on SCS of PDCCH.

	SCS of PDCCH (kHz)
	Value of D (in unit of slot)

	15
	3

	30
	6

	60
	12

	120
	24

	480
	96

	960
	192





According to the agreements, D slots is counted regarding to slot n which contains the PDCCH of DCI format 2_9. However, a parameter “duration” in search space IE can be configured. By configuring the duration parameter, several consecutive slots can be used for PDCCH monitoring in every monitoring period. For example, since the activation/deactivation DCI is a group common DCI aiming for multiple UEs, different slots can be used to send DCI format 2_9 to UEs under different beam directions. 
As shown in Figure 2, the search space duration is 4 slots, gNB sends deactivation indication during non-active period of cell DTX, and UE1 receives DCI format 2_9 in slot n, suppose SCS =15KHz, then D=3, and UE1 will apply cell DTX deactivation at slot n+3. while UE2 receives DCI format 2_9 in slot n+3, then UE2 will apply cell DTX deactivation at slot n+6. As a result of this, apply time of cell DTX deactivation will be different for different UEs. Since this is cell DTX/DRX for gNB power saving, it is better to align the activation/deactivation time. So we propose that slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the last slot among the monitoring duration based on SCS of PDCCH, where at least one slot in the duration contains the PDCCH of DCI format 2_9 .
[image: ]
Figure 2. UEs apply cell DTX/DRX at different slots
Propose 2: When considering slot X when UE is expected to apply cell DTX or DRX activation/deactivation change, search space duration with multiple slots needs to be considered.
Propose 3: Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the last slot among the monitoring duration in each monitoring period based on SCS of PDCCH, where at least one slot in the duration contains the PDCCH of DCI format 2_9.
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3.Conclusion 
In this contribution, we discuss the remaining issues related to activation/deactivation of cell DTX/DRX, and the following proposals are made:
Proposal 1: DCI format 2_9 is monitored on the serving cell that configured with search space of DCI format 2_9.
Propose 2: When considering slot X when UE is expected to apply cell DTX or DRX activation/deactivation change, search space duration with multiple slots needs to be considered.
Propose 3: Slot X is the first slot whose beginning is no earlier than (i.e., same or after) beginning of slot n + D, where D is the delay and n is the last slot among the monitoring duration in each monitoring period based on SCS of PDCCH, where at least one slot in the duration contains the PDCCH of DCI format 2_9 .
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