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Introduction
One objective of the WID on Rel-18 network energy saving is about cell DTX/DRX as following [1]:
	1. Specify enhancement on cell DTX/DRX mechanism including the alignment of cell DTX/DRX and UE DRX in RRC_CONNECTED mode, and inter-node information exchange on cell DTX/DRX [RAN2, RAN1, RAN3]
· Note: No change for SSB transmission due to cell DTX/DRX.
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.


In this contribution, we share our views on network DTX/DRX design.
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Cell DTX/DRX it that the cell can be in none-active state without transmission/reception or with only limited transmission/reception periodically. Based on the WID, the impact to IDLE/INACTIVE UE due to cell DTX/DRX should be avoided, therefore, it should be clarified that cell DTX/DRX enhancements is only applied to RRC_CONNECTED UEs, or cell DTX/DRX for RRC_CONNECTED UEs is the start point of the discussion.
Proposal 1: Cell DTX/DRX enhancements is only applied to RRC_CONNECTED UEs, or cell DTX/DRX for RRC_CONNECTED UEs is the start point of the discussion.
Current C-DRX is per UE configured by the network, and during the UE DRX off period, the UE does not expect to monitor PDCCH, but it is allowed to initiate UL transmission according to the configured resources. Some parameters like such as periodicity, start slot/offset, on-duration, inactivity-timer are defined to achieve the non-continuous reception for UE. Similar to UE C-DRX design, some parameters should be defined for cell DTX/DRX.
Proposal 2: Parameters similar to UE C-DRX, such as periodicity, start slot/offset, on-duration, inactivity-timer should be defined for cell DTX/DRX.
For the network, it knows exactly when there will be downlink transmission, so it can configure the DTX active period and non-active period accordingly. To align the cell DTX configuration and UE C-DRX，C-DRX can be configured in a UE-group or cell-specific manner, and considering the signalling overhead due to multiple UEs, DTX configuration can be provided in system information.
Proposal 3: To align the cell DTX and UE C-DRX, C-DRX can be configured in a UE-group or cell-specific manner.
According to TR38.864 [2], the power consumption of downlink is much higher than uplink, therefore, cell DTX may bring more power saving gains than cell DRX.
As shown in Figure.1, when only cell DTX is configured, gNB will keep reception all the time, while the DL transmission of most signals/channels can be omitted during non-active duration. So, the power saving gain mainly comes from reducing active downlink transmission.
When only cell DRX is configured, PDCCH scheduling for DL can happen all the time, and gNB needs to keep the DL transmission such as periodic signals/channels. The power saving gain comes from non-active time for gNB to stop reception. This may be useful for use cases that most traffic for UEs is downlink. However, the channel and HARQ feedback may be impacted, also the uplink SRS may also be impacted, as a result, the downlink transmission efficiency will decrease.
When both DL and UL traffic is small, cell DTX and DRX can be configured simultaneously, in this case, the UE experience will not be impacted since both DL and UL have little traffic.
Therefore, we think independent DTX and simultaneous DTX/DRX can be considered. Whether DRX can be configured independently can be further studied.
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Figure.1 configuration of cell DTX/DRX
Proposal 4:  Independent DTX and simultaneous DTX/DRX configuration is supported, whether independent DRX configuration is supported can be further studied.
The key issue of cell DTX/DRX mechanism design is about which transmission can be turned off when the cell is non-active, several examples are provided in the [2]. 
In our point of view, since SSB transmission is not affected by cell DTX/DRX, SIB1 transmission should not be affected, to avoid impact to RRC_IDLE/RRC_INACTIVE UEs.
Proposal 5: SIB1 transmission should not be affected by cell DTX/DRX.
Besides, if cell DTX/DRX is mainly applied to RRC_CONNECTED UEs, data transmission from the cell can be turned off since UE entering RRC_CONNECTED from RRC_IDLE/RRC_INACTIVE is mainly to perform data transmission/reception.
Proposal 6:  Data transmission can be turned off by the cell during DTX/DRX non-active periods.
For RRC_CONNECTED UEs, the measurement is mainly based on CSI-RS. If the transmission of CSI-RS is turned off during the cell DTX/DRX non-active periods, there will be more network power saving gains, but the measurement accuracy will be degraded, what’s more, the time and power UE spend for measurement will be larger, since the periodicity of CSI-RS is extended or the number of samples is reduced in some sense, and it may have more impact on RAN1/RAN4.
Proposal 7: Whether CSI-RS transmission can be turned off during cell DTX/DRX non-active periods should be decided by RAN1/RAN4.
Though the network may try its best to align the cell DTX/DRX configuration and UE C-DRX configuration, it cannot be avoided that some UEs’ ON period may meet with the cell DTX/DRX non-active period, when it happens, the UE should follow the network DTX/DRX configuration and enters off period.
Proposal 8: If UE on period meet with DTX non-active period, UE should follow the network DTX configuration and enters off period.
Conclusions
In this contribution, we discussed the cell DTX/DRX mechanism. Following are our proposals.
Proposal 1: Cell DTX/DRX enhancements is only applied to RRC_CONNECTED UEs, or cell DTX/DRX for RRC_CONNECTED UEs is the start point of the discussion.
Proposal 2: Parameters similar to UE C-DRX, such as periodicity, start slot/offset, on-duration, inactivity-timer should be defined for cell DTX/DRX.
Proposal 3: To align the cell DTX and UE C-DRX, C-DRX can be configured in a UE-group or cell-specific manner.
Proposal 4:  Independent DTX and simultaneous DTX/DRX configuration is supported, whether independent DRX configuration is supported can be further studied.
Proposal 5: SIB1 transmission should not be affected by cell DTX/DRX.
Proposal 6:  Data transmission can be turned off by the cell during DTX/DRX non-active periods.
Proposal 7: Whether CSI-RS transmission can be turned off during cell DTX/DRX non-active periods should be decided by RAN1/RAN4.
Proposal 8: If UE on period meet with DTX non-active period, UE should follow the network DTX configuration and enters off period.
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