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1	Introduction
The following has been captured in TR38.864 w.r.t. cell DTX/DRX for NES [1]. In this contribution, we further discuss the issues identified from the email discussion [2].
	6.1.1	Cell DTX/DRX
6.1.1.x	Higher layer procedures
Cell DTX/DRX is applied to at least UEs in RRC_CONNECTED state. A periodic Cell DTX/DRX (i.e., active and non-active periods) can be configured by gNB via RRC signalling. Below examples on Cell DTX/DRX behaviour during non-active periods are assumed to be possible options, and the UE behaviour/impact will be studied:
· Example 1: gNB is expected to turn off all transmission and reception for data traffic and reference signal during Cell DTX/DRX non-active periods.
· Example 2: gNB is expected to turn off its transmission/reception only for data traffic during Cell DTX/DRX non-active periods (i.e., gNB will still transmit/receive reference signals)
· Example 3: gNB is expected to turn off its dynamic data transmission/reception during Cell DTX/DRX non-active periods (i.e., gNB is expected to still perform transmission/reception in periodic resources, including SPS, CG-PUSCH, SR, RACH, and SRS).
· Example 4: gNB is expected to only transmit reference signals (e.g., CSI-RS for measurement).
The study will focus on UE behavior when at any point in time the cell activates a single DTX/DRX configuration.
Editor's note: FFS if multiple sets of Cell DRX/DTX configuration are allowed.
The Cell DTX mode/configuration can also be indicated to the UE via dynamic L1/L2 signalling. The dynamic L1/L2 signalling at least supports UE dedicated indication. Whether UE group common signalling is also supported will be further studied. 
It is beneficial to align UE DRX with Cell DTX and DRX alignment among multiple UEs. The alignment mechanism will be studied. 
Editor's note: FFS details of alignment, including UE transmission/reception behavior during DTX.



2	Discussion
2.1	Configuration and activation of cell DTX/DRX
The following open issues are listed from the email discussion wrt. configuration and activation of the cell DTX/DRX:
	1) Clarification of previous agreement:
Whether L1/L2 signalling can be used to configure the DTX/DRX pattern, or only be used to activate the RRC-configured DTX/DRX pattern:
· Alt-1: Allow both periodic pattern (configured by RRC) and one-shot pattern (configured by L1/L2 signalling)
· Alt-2: Allow periodic pattern, configured by RRC and activated by L1/L2 signalling
2) Configuration and signalling:
2-1: The detailed information to be configured, e.g. DTX/DRX pattern etc.
2-2: The signalling design, including but not limited to:
· Notification procedure and signalling of DTX/DRX pattern?
· How group signalling applies to the configuration or mode notification?
2-3: Multiple configurations
· Joint or separate configuration of DTX and DRX mode/operation
· Whether multiple DTX/DRX configurations/modes (based on the definition of multiple configurations from above) are allowed to be configured via RRC signalling
· Whether the activation of NW DRX can be different with NW DTX
· The potential signalling impacts
2-4: Whether there are valid scenarios to keep CA in Cell DTX/DRX


It has been agreed that Periodic Cell DTX is assumed as a baseline in the previous meeting. It is a bit unclear how one-shot pattern command would work, e.g., would the NW need to keep on sending the command which seems to be rather counterproductive for NW energy saving. 
Proposal 1: One-shot pattern command for cell DTX/DRX is not considered.
The most sensible way would be for the NW to be able to configure multiple DTX/DRX patterns via RRC signalling, then use L1/L2 signalling to indicate which one is currently used. As DTX and DRX are different functionalities, and the NW might need to have more frequent reception or transmission in different scenarios, it makes sense to configure/activate them separately. NW implementation could align them as much as possible to maximize the energy saving.
Proposal 2: Cell DTX and DRX patterns can be separately configured and activated, and it is up to NW whether/how to align them.
Proposal 3: multiple periodicities for Cell DTX and DTX can be configured by RRC signalling, and L1/L2 signalling is used to indicate which one is used.
2.2	UE behaviour with cell DTX/DRX
Wrt. the following open issues on UE behaviour with cell DTX/DRX:
	3) UE behavior:
3-1: Whether legacy UEs can access cells with DTX mode
3-2: For each of the 4 examples in the TR:
· From gNB side, which information needs to be transmitted and potential benefits for energy saving
· From UE side, the behaviour like which information needs to be received, monitoring etc., performance impact compared with normal access
4) Alignment:
4-1: Whether/how to align UE DRX with network DTX, including UE transmission/reception behavior during DTX
4-2: Whether/how to align DRX alignment among multiple UEs



As we agreed to focus on connected mode in RAN2 for Cell DTX/DRX, the discussion on issue 3-1 for legacy UEs could be done in the context of IDLE/INACTIVE mode discussions under other topics. 

For connected mode, it is up to NW implementation if it chooses to accept HO of legacy UEs to the cell with DTX/DRX. But legacy UE can only follow the legacy procedure, so the NW needs to react accordingly, e.g. either to configure less frequent UL transmission and PDCCH occasions that aligns with the DTX/DRX pattern, or to perform transmission and reception according to the UE’s configurations even if it is not aligned with the Cell DTX/DRX pattern (if the NW decides to do so).
Proposal 4: legacy UEs are not considered in the context of connected mode Cell DTX/DRX discussions, i.e. no specification impact.
We assume each UE could be configured with its own periodic CSI/SRS transmissions and PDCCH occasions, DRX operation etc. that might not necessarily align with the Cell DTX/DRX pattern. But the UE will take the Cell DTX/DRX pattern into account and only perform UL transmission and DL reception for the configured occasions that align with the Cell DTX/DRX pattern. Thus, when the Cell DTX/DRX pattern changes, there is no need to adjust the UEs’ configurations. However, there could also be exceptional cases that the UE does not follow the Cell DTX pattern and assumes the NW can schedule the UE as soon as possible according to the configured PDCCH occasions, e.g. when the UE is performing RA, when there is data with tight latency requirement to be transmitted etc.
Proposal 5: Cell DTX/DRX shall work on top of the UE specific periodic transmission and reception configuration to maximize the NW energy saving (i.e. the UE transmits at the occasions when the NW is not in DRX and the UE only needs to perform measurement/monitor PDCCH when the NW is not in DTX), but there could also be exceptional cases that the UE/NW do not follow the cell DTX/DRX pattern. 
Proposal 6: the NW could indicate UE specific pattern to the UE without impacting other UEs which overrides the cell specific pattern. 
Proposal 7: In exception cases, the UE should be allowed to ignore the Cell DTX pattern (e.g. when the UE is performing RA).
Besides, Cell DTX might also impact the timers in MAC, e.g. beamFailureDetectionTimer for BFD, the DRX retransmission for PDCCH monitoring etc. The details could be solved in WI phase.
Proposal 8: Cell DTX impact on the timers in MAC needs to be considered as well.
3	Conclusion
Further details on Cell DTX/DRX are discussed in this contribution with the following proposals proposed:
Proposal 1: One-shot pattern command for cell DTX/DRX is not considered.
Proposal 2: Cell DTX and DTX pattern can be separately configured and activated, and it is up to NW whether/how to align them.
Proposal 3: multiple periodicities for Cell DTX and DTX can be configured by RRC signalling and L1/L2 signalling is used to indicate which one is used.
Proposal 4: legacy UEs are not considered in the context of connected mode Cell DTX/DRX discussions, i.e. no specification impact.
Proposal 5: Cell DTX/DRX shall work on top of the UE specific periodic transmission and reception configuration to maximize the NW energy saving (i.e. the UE transmits at the occasions when the NW is not in DRX and the UE only needs to perform measurement/monitor PDCCH when the NW is not in DTX), but there could be also exceptional cases that the UE/NW do not follow the cell DTX/DRX pattern.
Proposal 6: the NW could indicate UE specific pattern to the UE without impacting other UEs which overrides the cell specific pattern. 
Proposal 7: In exception cases, the UE should be allowed to ignore the Cell DTX pattern (e.g. when the UE is performing RA).
Proposal 8: Cell DTX impact on the timers in MAC needs to be considered as well.
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