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Introduction 
[bookmark: _Ref79075308]In RAN1#113 meeting, the following agreements are achieved [1]:
	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
Draft LS in R1-2306169 is endorsed in principle with the following revision. Further RAN1 agreements can be added in final LS if necessary.
· “With respect to questions asked by RAN2, RAN1 has made the following agreements:”
Final LS to include the agreement on the introduction of new DCI format. Final LS is in R1-2306246.


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 this contribution, we will particularly focus on the decision of the new DCI format 2_X for the indication of cell DTX/DRX activation and deactivation.


Design of Group Common DCI for Cell DTX/DRX
In the context of cell DTX/DRX mechanism for NES, it is agreed to introduce a new common DCI format, called DCI format 2_X hereinafter. This DCI format 2_X is for indicating the activation or deactivation of the cell DTX/DRX pattern, which is by UE specific configuration according to RAN2 agreements. It is therefore possible to provide UE specific configuration for DCI format 2_X along the configuration of cell DTX and DRX patterns.

[bookmark: _Hlk142688165]When UE is configured with C-DRX, it should be careful to ensure DCI format can be monitored by UE. One simplest design is to allocate DCI format 2_X within C-DRX on-duration of each UE. Yet, when a UE is configured with DCI format 2_6 as wake-up indication for C-DRX. It's important that the specification should prevent situations where the network needs to send DCI format 2_6 just to wake up the UE for monitoring DCI for cell DTX/DRX activation or deactivation, despite the absence of data intended for the UE. Such a circumstance causes unnecessary overhead for both the network (in terms of PDCCH resource overhead) and the UE (in terms of dummy PDCCH monitoring for data scheduling).

[bookmark: _Ref142688682]Proposal 1: Design of Group Common DCI for Cell DTX/DRX should consider UE C-DRX related behaviors

[bookmark: _Ref142688721]Observation 1: Specification should prevent situations where the network needs to send DCI format 2_6 just to wake up the UE for monitoring DCI for cell DTX/DRX activation or deactivation, despite the absence of data intended for the UE.

To circumvent this issue, one solution would be to allow network flexibility to multiplex/integrate DCI format 2_X with DCI format 2_6 in the same PDCCH. Suppose the UE can be configured with the following UE-specific information for DCI format 2_X: DCI size, the start bit position to check DTX and DRX bits, and a configurable NES_RNTI. In this case, coexistence can be achieved by setting the same values of DCI size and RNTI as those for DCI format 2_6, while assigning different start bit positions for the DTX and DRX bits, setting them apart from the wake-up bit's start bit position. The search space and monitoring window design for DCI format 2_X would then be able to reuse/reference those from DCI format 2_6.

When the UE is not configured with DCI format 2_6, the flexible approach to DCI content design discussed above remains applicable. However, the search space would require either a dedicated setting or a shared setting along with other DCI format(s). Moreover, the range for monitoring should commonly be within the UE's C-DRX on-duration and base station's DTX DL active period.

[bookmark: _Ref142688688]Proposal 2: DCI format 2_X for cell DTX/DRX supports
· Flexible coexistence with DCI format 2_6 when it is configured to UE
· Flexible allocation within C-DRX on-duration if DCI format 2_6 is not configured


[bookmark: _Ref142688697]Proposal 3: The following UE specific RRC parameters are supported for DCI format 2_X:
· NES_RNTI (configurable)
· SizeDCI_2_X
· BitPositionDTX
· BitPositionDRX 
· NES_SearchSpaceID (representing the ID of the search space for DCI format 2_X)
· MonitorStartOffset w.r.t. the start of C-DRX on-duration, if C-DRX is configured
· MonitorWindowSize (representing the size of the window for PDCCH monitoring)




Summary
In this contribution the following proposals and observations related to new group common DCI for cell DTX/DRX are provided:

Proposal 1: Design of Group Common DCI for Cell DTX/DRX should consider UE C-DRX related behaviors


Observation 1: Specification should prevent situations where the network needs to send DCI format 2_6 just to wake up the UE for monitoring DCI for cell DTX/DRX activation or deactivation, despite the absence of data intended for the UE.


Proposal 2: DCI format 2_X supports
· Flexible coexistence with DCI format 2_6 when it is configured to UE
· Flexible allocation within C-DRX on-duration if DCI format 2_6 is not configured


Proposal 3: The following UE specific RRC parameters are supported for DCI format 2_X:
· NES_RNTI (configurable)
· SizeDCI_2_X
· BitPositionDTX
· BitPositionDRX 
· NES_SearchSpaceID (representing the ID of the search space for DCI format 2_X)
· MonitorStartOffset w.r.t. the start of C-DRX on-duration, if C-DRX is configured
· MonitorWindowSize (representing the size of the window for PDCCH monitoring)
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