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Introduction
In the WID on Network energy saving [1], one of the objectives is to specify enhancement on cell DTX/DRX mechanism. Up to RAN4#107 meeting, RAN4 has been focusing on SSB-less operation while the other topics are being discussed in other working groups. Given the progress on cell DTX/DRX, we can start the discussion in RAN4 to identify the impact on RRM requirements. 
2. 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.
Discussion
SSB-based measurement
One aspect to be discussed in RAN4 is SSB-based measurement. As cited above, there is no change for SSB transmission due to cell DTX/DRX hence the SSB-based measurement can be kept the same as when cell DTX is not configured. On the other hand, the UE measurement in connected mode is to assist data transmission. If the network is supposed not transmitting during non-active periods of cell DTX, the SSB-based measurement within non-active periods may not be very demanding. Especially if the non-active period is long, the UE measurements during non-active periods may become unnecessary and increase the UE power consumption. RAN4 can further discuss if the SSB-based measurement due to cell DTX needs to be improved for UE power saving. 
Besides, the SSB-based measurement includes SSB-based L3 measurement, L1 measurement and RLM/BFD measurement. These can be discussed separately considering the different purposes of the SSB-based measurements. 
Observation 1: The SSB-based measurement can be kept the same as when cell DTX is not configured.
Proposal 1: RAN4 to discuss if SSB-based measurement due to cell DTX needs to be improved for UE power saving, including SSB-based L3 measurement, SSB-based L1 measurement and RLM/BFD measurements.

CSI-RS based measurement
In addition, CSI-RS based measurement may be configured to the UE for L3 measurement, L1 measurement and RLM/BFD measurement etc. RAN1 has been discussing what signals/channels are not to be received during non-active periods. According to the latest agreements as following, it is still FFS if the CSI-RS resources for L3/L1/RLM/BFD measurements are to be transmitted during the non-active periods of cell DTX. RAN4 may further discuss if the UE is expected to perform CSI-RS based measurements during non-active periods of cell DTX, including the CSI-RS based measurement for L3/L1/RLM/BFD measurements.
RAN1 Agreement:
From RAN1 point of view, Rel-18 UE supporting cell DTX does not expect to receive and/or process the following signals/channels from the gNB, during non-active periods of cell DTX. The list of signals/channels may be updated based on RAN2/RAN4 input and other signals/channels are not precluded from further discussions.
· Periodic/Semi-persistent CSI-RS configured in CSI report configuration in CSI-ReportConfig with reportQuantity including RI (for CSI reporting)
· FFS:
· PDCCH in USS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in USS will be excluded from cell DTX operation
· PDCCH in Type-3 CSS
· UE behavior for retransmission
· if some specific RNTI scrambled PDCCH in Type-3 CSS will be excluded from cell DTX operation
· PRS
· CSI-RS configured by measObjectNR (for RRM)
· CSI-RS associated with RadioLinkMonitoringConfig and BeamFailureDectection (for RLM and BFD)
· Periodic CSI-RS configured with trs-Info ‘true’ (for tracking)
· Periodic/Semi-persistent CSI-RS (for BM)
· FFS on how to differentiate (if needed) with other CSI-RS used for CSI reports for BM
· FFS: Whether the same or different UE behavior is applicable with or without C-DRX
· FFS: Whether the list of impacted signals/channels can be configurable
· FFS: Whether there will be exception case(s) for UE receiving and/or processing listed signals/channels during non-active periods of DTX
FFS: RAN1 to consider impact on system if the channels/signals are not transmitted during non-active period
Observation #2: From RAN1, it is FFS if the CSI-RS resources for L3/L1/RLM/BFD measurements are to be received during non-active periods of cell DTX.
Proposal 2: RAN4 to discuss if the UE is expected to perform CSI-RS based measurements during non-active periods of cell DTX, including the CSI-RS based L3/L1/RLM/BFD measurements.

SCell activation delay
Another topic which is impacted by cell DTX/DRX is SCell activation delay. RAN4 has been discussing how to reduce the SCell activation delay in R18. However, when cell DTX is configured, RAN1 agreed the Periodic/Semi-persistent CSI-RS configured in CSI report configuration is not to be received during non-active periods of cell DTX. As the UE needs to monitor P/SP-CSI-RS for channel measurement during SCell activation, the measurement on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX hence SCell activation delay will be extended. 
Similarly, the UE is expected to transmit the valid CSI report to inform network the channel status on the SCell. If the cell DRX is configured on PCell, the CSI report may be interrupted by non-active periods of cell DRX hence SCell activation delay will be further extended.
Observation #3: The channel measurements on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX if configured on SCell, hence SCell activation delay may be extended by cell DTX.
Observation #4: The CSI report may be interrupted by non-active periods of cell DRX if configured on PCell hence SCell activation delay may be further extended by cell DRX.
Given the negative impacts above, we should discuss how to minimize the impact to SCell activation delay due to cell DTX/DRX. In the best case, we are expecting the SCell activation delay should not be interrupted or extended by the non-active periods of cell DTX/DRX. 
Proposal 3: RAN4 to discuss how to minimize the impact to SCell activation delay due to cell DTX/DRX. In the best case, the SCell activation delay should not be interrupted or extended by the non-active periods of cell DTX/DRX.

Conclusion
 In this paper we have made the following proposals and observations related to the cell DTX/DRX:
Observation 1: The SSB-based measurement can be kept the same as when cell DTX is not configured.
Proposal 1: RAN4 to discuss if SSB-based measurement due to cell DTX needs to be improved for UE power saving, including SSB-based L3 measurement, SSB-based L1 measurement and RLM/BFD measurements.
Observation #2: From RAN1, it is FFS if the CSI-RS resources for L3/L1/RLM/BFD measurements are to be received during non-active periods of cell DTX.
Proposal 2: RAN4 to discuss if the UE is expected to perform CSI-RS based measurements during non-active periods of cell DTX, including the CSI-RS based L3/L1/RLM/BFD measurements.
Observation #3: The channel measurements on P/SP-CSI-RS may be interrupted by non-active periods of cell DTX if configured on SCell, hence SCell activation delay may be extended by cell DTX.
Observation #4: The CSI report may be interrupted by non-active periods of cell DRX if configured on PCell hence SCell activation delay may be further extended by cell DRX.
Proposal 3: RAN4 to discuss how to minimize the impact to SCell activation delay due to cell DTX/DRX. In the best case, the SCell activation delay should not be interrupted or extended by the non-active periods of cell DTX/DRX.
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