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[bookmark: _Ref129681832][bookmark: _Hlk134024791]In RAN1#113 meeting, the WID network energy savings for NR [1] was discussed. The following was agreed [2] on the topic of enhancements on cell DTX/DRX mechanism:
	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 this paper, we present our views on remaining issues of enhancements on cell DTX/DRX mechanism and proposals for moving forward.
DCI format for group common L1 signaling
C-DRX is configured at UE side for power saving in legacy NR Rel-15/16/17. By definition, the time can be classified as active period and non-active period. In Rel-18, a time-domain NES technique when the cell may have no transmission/reception or only keep limited transmission/reception, i.e., cell DTX/DRX, has been proposed. More specifically, the cell DTX/DRX technique can keep the cell in sleeping mode for a relatively long time without frequent waking-up, which is beneficial to NES. It should be noted that cell DTX/DRX is configured and operated separately with the C-DRX.
[bookmark: OLE_LINK3]It has been agreed in RAN1 that cell DTX/DRX is 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. Furthermore, a cell DTX/DRX pattern can be defined by transitions between active periods (during which NW can perform transmissions and receptions) and non-active periods (during which the transmissions/receptions are partially or completely turned off for data traffic and/or reference signal). In order to ensure that the cell DTX/DRX pattern can be flexibly adapted to various traffic, the flexible indication of cell DTX/DRX pattern by L1 signaling is needed.
RAN2 already agrees the baseline that cell DTX/DRX is activated/deactivated implicitly by RRC signaling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. Furthermore, it has been agreed in RAN1#113 to support of L1 signaling at least for activation/deactivation of a cell DTX/DRX, for possibly improved latency for more dynamical change of cell DTX/DRX status and more flexible in indication compared to L2/L3 signaling. 
Moreover, the L1 signaling can be configured at a UE-group level or a larger granularity, which means the status of cell DTX/DRX for multiple UEs can be informed through one L1 signaling, this is called group-common L1 signaling. Group-common L1 DCI signaling has been widely used in NR for various enablement of configurations. For example, it can be used for the transmission of TPC commands for PUCCH and PUSCH, for notifying the power saving information outside DRX Active Time and for notifying the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE, etc.
From NW perspective, the group-common L1 signaling can be beneficial as cell DTX/DRX is commonly configured for all UEs and that will: 
· Reduce signaling overhead compared to UE-specific L1 signaling
· Accommodate different traffic loads of different serving cells
The remaining issue of the last RAN1 meeting regarding the group-common DCI for cell DTX/DRX activation/deactivation is whether to enhance legacy DCI format 2_6 or introducing new DCI format 2_X.
Although the legacy DCI format can minimize the specification impact where existing signaling framework is available, there are the following drawbacks:
· The payload size of current DCI format may need to be increased if new indication is added, which leads to increased DCI size budget (for example DRX configuration frequency may not be the same as cell DTX/DRX operation frequency, in such cases there is more overhead).
· Only able to monitor cell DTX/DRX outside the DRX active time.
Introducing a new DCI format configured with a new RNTI in a new search space avoids the compatibility issue with legacy DCI formats, and can be readily extended to multiple cell DTX/DRX patterns. 
Based on the above analysis, we propose the following:
Proposal 1: For DCI format for group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation, support 
· Alt 2) Based on new DCI format 2_X
Conclusions
In this contribution, we present our views on enhancements on cell DTX/DRX mechanism.  Based on the discussions in the previous section we propose the following: 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: For DCI format for group common L1 signaling using PDCCH for cell DTX/DRX activation and deactivation, support 
· Alt 2) Based on new DCI format 2_X
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