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Introduction
The technique of Cell DTX/DRX for network energy saving was studied and the outcome of the study item is captured in TR 38.864 [1]. In RAN2#123 [2], enhancements were proposed for the configuration of multiple Cell DTX/DRX patterns, handling of HARQ feedback, etc. However, the proposals were not discussed in the meeting. In this contribution, we share our views regarding enhancements related to cell DTX/DRX configuration, HARQ feedback generation and indication for aligning Cell DTX and C-DRX.
Discussion
Multiple cell DTX/DRX patterns
Based on the agreements a cell DTX/DRX pattern can be configured to UE, where the pattern comprises parameters such as start time, ON duration, periodicity, etc. A single cell DTX/DRX pattern is focussed as a starting point in RAN2 #121 [3]. However, the parameters of the pattern depend on the network condition in a particular point of time. For e.g., a scenario for the requirement of multiple Cell DTX/DRX patterns is shown in fig.1. If the load is high and a number of UE are there with different C-DRX patterns as shown in fig. 1(a), the cell DTX/DRX pattern should have a larger ON duration to accommodate all the UEs. Similarly, if the load is low and only very few UEs are present, the cell DTX/DRX may adapt to a pattern with smaller ON duration as shown in fig. 1(b). Hence, Multiple Cell DTX/DRX patterns for a Cell DTX/DRX configuration should be configured to the UE considering different network requirements. In another e. g., in case of heavy load, the gNB has to wake up frequently. Hence, in Cell DTX/DRX pattern, the ON duration should be large and periodicity should be small. However, the on duration should be small and periodicity should be high in case of light load scenario. Hence, there should be provision to adapt the parameters of the cell DTX/DRX patten according to network condition, which can vary dynamically. Already, L1 signaling (DCI format 2_X) has been agreed for activation/deactivation of cell DTX/DRX pattern. To ensure full flexibility, there should be provision to configure multiple cell DTX/DRX patterns, corresponding to different network conditions, and select one pattern using L1 signalling used for activation/deactivation based on the network condition.

Observation 1: Parameters of the Cell DTX/DRX pattern depends on network condition, which varies dynamically.
Observation 2: Multiple Cell DTX/DRX patterns is essential to exploit full flexibility of L1 based activation/deactivation
Proposal 1: Ran 2 to discuss configuration of multiple Cell DTX/DRX patterns with different parameters to the UE and selection of one pattern by the L1 signalling.  
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Fig 1. Multiple Cell DTX/DRX patterns.


Specifying the UE behavior to exploit advantages of indicating Cell DTX/DRX pattern to the UE is necessary. E.g., during non-active periods of Cell DTX/DRX, the gNB is not expected to transmit any signal/channel and UE is not expected to receive any signal/channel. Therefore, UE sending HARQ feedback for the candidate occasions overlapping with the non-active period of Cell DTX/DRX is redundant and inefficient. Further it increases the UL overhead. Therefore, using the Cell DTX/DRX pattern, UE identifying the candidate HARQ occasions overlapping with non-active periods of Cell DTX/DRX pattern and skipping HARQ feedback for such occasions is supported. 
Observation 3: UE sending HARQ feedback for the candidate occasions overlapping with the non-active period of Cell DTX/DRX pattern is redundant and inefficient 
Proposal 2: Ran 2 to discuss that the UE does not transmit the HARQ feedback for candidate HARQ occasions overlapping with non-active period of Cell DTX/DRX.
In case of misalignment between active period of Cell DTX/DRX pattern and ON duration of UE-DRX, deprioritizing the UE operations such PDCCH monitoring for dynamic grants over Cell DTX/DRX pattern was agreed in RAN2 #121-bis-e [4]. Further, reconfiguring the UE-DRX in legacy way once Cell DTX/DRX is activated/deactivated was agreed in RAN2 #123 [2]. However, the reconfiguration of UE-DRX, results in additional signaling and redundancy. Therefore, simpler mechanisms for aligning active periods of Cell DTX/DRX and UE-DRX should be considered. For e.g., instead of reconfiguring the UE-DRX, with new configurations, the UE can be indicated a slot offset to delay the UE-DRX. The remaining parameters of the UE-DRX configuration (e.g., DRX cycle etc.) will remain the same as that of the initial configuration. 
Observation 4: Following observation is made about aligning UE-DRX with Cell DTX/DRX 
· Reconfiguring the UE-DRX results in additional signaling and redundancy.

Proposal 3: Ran 2 to agree that the ON duration of UE-DRX is aligned with active period of Cell DTX/DRX by using a slot offset.
As agreed in RAN2 #121-bis-e [4], the Cell DTX/DRX mechanism impacts the cell specific DL and UL operations such as SPS, CG etc. Also, the Cell DTX/DRX should consider the varying load across cells e.g., in non-collocated cells to satisfy the network requirements. If the Cell DTX/DRX configuration is considered to be per MAC entity, it will become common across cells making it difficult to handle the varying load across the cells and also requires the gNB to coordinate the cell specific operations among different cells, thereby reducing the effectiveness of the technique. Hence, to have the flexibility in gNB, Cell DTX/DRX configuration to be per cell is supported.
Proposal 4: Ran 2 to agree that the Cell DTX/DRX configuration to be per cell.
Conclusion
Based on the above discussion, following proposals are made
Observation 1: Parameters of the Cell DTX/DRX pattern depends on network condition, which varies dynamically.
Observation 2: Multiple Cell DTX/DRX patterns is essential to exploit full flexibility of L1 based activation/deactivation
Proposal 1: Ran 2 to discuss configuration of multiple Cell DTX/DRX patterns with different parameters to the UE and selection of one pattern by the  L1 signalling.
Observation 3: UE sending HARQ feedback for the candidate occasions overlapping with the non-active period of Cell DTX/DRX pattern is redundant and inefficient 
Proposal 2: Ran 2 to discuss that the UE does not transmit the HARQ feedback for candidate HARQ occasions overlapping with non-active period of Cell DTX/DRX.
Observation 4: Following observation is made about aligning UE-DRX with Cell DTX/DRX 
· Reconfiguring the UE-DRX results in additional signaling and redundancy.
Proposal 3: Ran 2 to agree that the ON duration of UE-DRX is aligned with active period of Cell DTX/DRX  by using a slot offset.
Proposal 4: Ran 2 to agree that the Cell DTX/DRX configuration to be per cell.
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