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1. Remaining issue for DCI format 2_9
	Agreement
· An information block field of DCI format 2_X is variable size either 1 or 2 bits.
· Higher layer signaling configures whether the activation/deactivation of cell DTX and/or cell DRX is indicated in DCI format 2_X for a serving cell.
· If both cell DTX and cell DRX are configured for a serving cell, 
· 1st bit corresponds to activation/deactivation of cell DTX configuration, and
· 2nd bit corresponds to activation/deactivation of cell DRX configuration, 
· otherwise, the 1 bit corresponds to the configured cell DTX or cell DRX configuration.
· [bookmark: _Hlk146715497]Note: this does not imply there may be separate higher layer signaling to enable L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration. Signaling design is up to RAN2.


In RAN1#114 meeting [1], the agreement was made on the detailed design of DCI format 2_9, such as the size of the information block field and which bits in the block indicate the cell DTX configuration or cell DRX configuration. A UE can be configured with one or both of a cell DTX configuration and cell DRX configuration for the serving cell, and additionally provided with the search space set for DCI format 2_9 monitoring including a location in DCI format 2_9 by positionInDCI-cellDTRX of a cell DTX/DRX indicator field for the serving cell. 
If the UE is configured with the starting position of block by the parameter positionInDCI-cellDTRX provided by higher layers, the UE can monitor the DCI format 2_9 with CRC scrambled by cellDTRX-RNTI according to TS 38.213. For example, if a UE is associated with 4 serving cells (Cell #1, #2, #3, #4) configured with cell DTX and/or cell DRX, the UE can be configured with the starting position of a block for 2 serving cells (Cell #1 and Cell #3) while not configured for the other 2 serving cells (Cell #2 and Cell #4). The UE expects the cell DTX and/or DRX configuration to be an activation/deactivation indicated by DCI format 2_9 for Cell #1 and Cell #3, while UE does not expect activation/deactivation by DCI format 2_9 for Cell #2 and Cell #4.
Therefore, as stated in the Note from the RAN1#114 agreement above, there is no need to introduce separate higher layer signalling to enable L1 signaling based activation/deactivation for cell DTX and/or cell DRX configuration.

Proposal #1: Do not introduce a separate higher layer signaling, e.g., cellDTRX-DCI-config, for the purpose of enabling L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration.

2. Interaction between Cell DTX/DRX with legacy operations
	Further study the following in RAN1:
· Handling of HARQ-ACK codebook generation when configured with cell DTX/DRX
· Handling of PUCCH deferral operation during non-active periods of cell DRX
· Handling of overlapping channels where a least a channel overlaps with non-active periods of cell DTX/DRX
· Handling of signals/channels that can be received/transmitted repeatedly during non-active periods of cell DTX/DRX
· Handling of PUCCH switching during non-active period to an active cell
· Other enhancements are not precluded.


In this section, we provide our view on the interaction between Cell DTX/DRX with legacy operations. 
(1) HARQ-ACK codebook generation
For the HARQ-ACK codebook generation, considering that (SPS) PDSCH may not be received by UE during Cell DTX non-active period, the HARQ-ACK corresponding to (SPS) PDSCH overlapping Cell DTX inactive period can also be omitted. For instance, Type-1 HARQ-ACK codebook or SPS HARQ codebook can be constructed with serving cell(s) where at least one (SPS) PDSCH is received during Cell DTX active period. In addition, when UE has more than one configured cell, the gNB can configure/indicate whether to exclude SPS-PDSCH HARQ-ACK for the cell from the Type 1 codebook when the resource of SPS-PDSCH is overlapped in the non-active period by the DTX operation of the cell.

Proposal #2: For HARQ-ACK codebook generation, considering that (SPS) PDSCH may not be received by UE during Cell DTX non-active period, the HARQ-ACK corresponding to (SPS) PDSCH overlapping Cell DTX inactive period can also be omitted.

If all SPS occasions corresponding to a PUCCH slot are included in the Cell DTX inactive period and the corresponding HARQ-ACK bits are multiplexed with other HARQ-ACKs, there may be differences in the codebook generation method for different codebook types. For HARQ-ACK Type-1 codebook, the HARQ-ACK bits corresponding to SPS PDSCHs should be generated as NACK. For HARQ-ACK Type-2 codebook, the HARQ-ACK codebook can be constructed without the HARQ-ACK corresponding to SPS PDSCH(s) since legacy UE behavior is to separately generate HARQ-ACK bit associated with SPS PDSCH reception and to append it to HARQ-ACK bits generated based on DAI values.

Proposal #3: For HARQ-ACK Type-2 codebook, if all SPS occasions corresponding to a PUCCH slot are included in the Cell DTX inactive period and the corresponding HARQ-ACK bits are multiplexed with other HARQ-ACKs, the HARQ-ACK codebook can be constructed without the HARQ-ACK corresponding to SPS PDSCH(s).

(2) PUCCH deferral operation
In the case of PUCCH deferral, the legacy framework can be reused as much as possible. In legacy PUCCH deferral operation, the deferred PUCCH transmission is only performed in valid UL symbols/slots (i.e., except for semi-static DL symbols, the symbols which SSB is transmitted). Therefore, if the PUCCH transmission corresponding to SPS PDSCH is not allowed during Cell DRX non-active period, the PUCCH transmission corresponding to SPS PDSCH that would be transmitted during Cell DRX non-active period can be deferred until the active period of Cell DRX, with consideration of the configured maximum defer duration. For example, if the length of Cell DRX non-active period is larger than the configured maximum defer duration, the PUCCH can be dropped. For another example, the length of the Cell DRX non-active period may not be considered as a defer duration, only the active period is counted to determine whether to defer the PUCCH transmission.

Proposal #4: For PUCCH deferral, if the PUCCH transmission corresponding to SPS PDSCH is not allowed during Cell DRX non-active period, the PUCCH transmission corresponding to SPS PDSCH that would be transmitted during Cell DRX non-active period can be deferred until the active period of Cell DRX, with consideration of the configured maximum defer duration.

(3) Handling of signals/channels configured with repeated transmission
In the case of handling of signals/channels (e.g., PDCCH/PDSCH/CSI-RS/PUCCH/PUSCH/SRS) configured with repeated transmission, if the resources of signals/channels are included in or partially overlapped with the Cell DTX/DRX inactive period, the resource may skip or defer transmission or reception until the end of the inactive period. 

Proposal #5: For signals/channels (e.g., PDCCH/PDSCH/CSI-RS/PUCCH/PUSCH/SRS) configured with repeated transmission, if the resources of signals/channels are included in or partially overlapped with the Cell DTX/DRX inactive period, the resource may skip or defer transmission or reception until the end of the inactive period.

(4) Handling of CG occasions included in cell DRX inactive period
It was agreed that UE does not transmit on CG occasions during cell DRX inactive periods. Since the UE can provide information about unused CG PUSCH transmission occasions through UCI (i.e., UTO-UCI) for XR capacity enhancement, it is necessary to determine how to configure the UCI information for CG occasions belonging to the cell DRX inactive period. One way is to consider CG occasions in the cell DRX inactive period as invalid and exclude them when configuring the information about unused CG PUSCH transmission occasions.

Proposal #6: The CG occasions in the cell DRX inactive period can be treated as invalid occasions for indication of the unused CG PUSCH transmission occasions (i.e., UTO-UCI).

(5) Handling of multiple cells
Considering that Cell DTX/DRX configurations can be configured by cell or group of cells and cell DTX/DRX operation can be (de)activated per cell, how to handle the case where multiple cells with or without Cell DTX/DRX configurations are mixed for CA (carrier aggregation) or DC (dual connectivity) scenarios should be considered. For example, when a PCell enters the Cell DRX inactive period, handling of PDCCH monitoring, PUCCH transmission, or CSI reporting for/on other cells (e.g., Scell) related to the Pcell may be required. For example, when a PUCCH cell enter Cell DTX/DRX non-active, PDSCH reception and PDCCH monitoring of the other cells belonging to the same group with the PUCCH cell may not be performed.

Proposal #7: If some serving cells operate cell DTX/DRX and other serving cells do not, how to handle PDCCH monitoring, PUCCH transmission, and CSI reporting should be discussed.

(6) UE C-DRX
Cell DTX/DRX configuration and the UE C-DRX configuration can be applied simultaneously to the connected mode UE in the cell. In this case, it may be necessary to define the UE behaviours for each time interval (a combination of the active/inactive time of Cell DTX/DRX and the ON/OFF duration of UE-DRX). For example, a UE may perform PDCCH reception only during a time interval in which the active time in a cell DTX/DRX configuration and the ON duration in a UE C-DRX configuration intersect. Meanwhile, it is possible to consider configuring to UE whether to monitor DCI format 2_9 outside the active time of the UE C-DRX in order to more dynamically indicate the activation/deactivation of cell DTX and/or cell DRX by L1 signalling.

Proposal #8: Clarify UE behaviours for DCI format 2_9 monitoring when cell DTX/DRX configuration and the UE C-DRX configuration apply simultaneously.

3. Conclusions
In this contribution, Cell DTX/DRX mechanism were discussed, and the followings were proposed.
Proposal #1: Do not introduce a separate higher layer signaling, e.g., cellDTRX-DCI-config, for the purpose of enabling L1 signaling based activation/deactivation for a cell DTX and/or cell DRX configuration.
Proposal #2: For HARQ-ACK codebook generation, considering that (SPS) PDSCH may not be received by UE during Cell DTX non-active period, the HARQ-ACK corresponding to (SPS) PDSCH overlapping Cell DTX inactive period can also be omitted.
Proposal #3: For HARQ-ACK Type-2 codebook, if all SPS occasions corresponding to a PUCCH slot are included in the Cell DTX inactive period and the corresponding HARQ-ACK bits are multiplexed with other HARQ-ACKs, the HARQ-ACK codebook can be constructed without the HARQ-ACK corresponding to SPS PDSCH(s).
Proposal #4: For PUCCH deferral, if the PUCCH transmission corresponding to SPS PDSCH is not allowed during Cell DRX non-active period, the PUCCH transmission corresponding to SPS PDSCH that would be transmitted during Cell DRX non-active period can be deferred until the active period of Cell DRX, with consideration of the configured maximum defer duration.
Proposal #5: For signals/channels (e.g., PDCCH/PDSCH/CSI-RS/PUCCH/PUSCH/SRS) configured with repeated transmission, if the resources of signals/channels are included in or partially overlapped with the Cell DTX/DRX inactive period, the resource may skip or defer transmission or reception until the end of the inactive period.
Proposal #6: The CG occasions in the cell DRX inactive period can be treated as invalid occasions for indication of the unused CG PUSCH transmission occasions (i.e., UTO-UCI).
Proposal #7: If some serving cells operate cell DTX/DRX and other serving cells do not, how to handle PDCCH monitoring, PUCCH transmission, and CSI reporting should be discussed.
Proposal #8: Clarify UE behaviours for DCI format 2_9 monitoring when cell DTX/DRX configuration and the UE C-DRX configuration apply simultaneously.
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