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1. Introduction
The new Rel-18 WI of network energy saving NR was approved in RAN#98e [1], and the following objectives are included.
	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.



[bookmark: _Hlk146716840]And in RAN #101 meeting, the WI has been claimed to be completed [2]. However, there are still some remaining issues to be further discussed. In this contribution, we focus on the these remaining issues on the cell DTX/DRX.
2. Considerations on signals/channels impacted by Cell DTX and DRX
Until last meeting, only the periodic/semi-persistent CSI-RS for CSI reporting is agreed to not to be transmitted in the Cell DTX. The following proposal was given by FL in RAN1#114 meeting [3]. 
	Proposal 5-2A
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 
· P/SP CSI-RS for BM, P CSI-RS for RLM, P CSI-RS for BFD/BFR
· CSI-RS for RRM
· CSI-RS for tracking
· [PRS]


But according to the progress on RAN1#114 and RAN1#114-bis, there seems no more consensus will be reached on these channels/signals for Cell DTX, which we think is far from enough for the feature. Basically, we think at least the following channel/signals can be configured to be stopped transmission during the inactivate period of cell DTX.
The RLM is used for monitoring the DL channel state in case that the UE is out-of-synchronization. When the cell DTX is activated, which means there is no frequency communication between gNB and UE, the periodicity monitor for radio link is enough. BFD is similar to RLM, which is introduced in NR to monitor the beam failure. The difference on mechanism of the RLM and BFD is that RLM is triggered by RRC, while BFD is triggered by MAC CE. We think both P CSI-RS for RLM and BFD/BFR can be transmitted in the activated period of cell-DTX. 
Observation 1:
[bookmark: _Hlk149310792]At least the following signals/channels can be considered not to transmitted to UE during the non-active period of Cell DTX.
· [bookmark: _Hlk141365990]P CSI-RS for RLM and BFD/BFR
Considering the limited time in Rel-18, we think there may be no more consensus reached on the issue during the meeting. But when we introduced the feature of Cell DTX/DRX, our intention is to introduce a kind of sleeping mechanism of gNB, so that more signals/channels can be stopped transmission and gNB can switch to a (at least) light sleeping state. If the feature stops now, it seems that only in limited occasions that gNB can enter an energy saving state. Therefore, we suggest that more signals/channels can be considered to be stopped during Cell DTX/DRX in future.
Proposal 1:
[bookmark: _Hlk149310807]Support to stop more transmission of signals/channels during the non-active period of Cell DTX/DRX in future. 
3. Considerations on the DCI format 2_9
It is controversial on UE how to monitor the C-DRX and Cell DTX/DRX at same time. Monitoring DCI format 2_9 during the inactive period of C-DRX will definitely bring more energy saving gain, but will bring more power consumption of UE. However, no matter whether DCI format 2_9 should be monitored during the active period of C-DRX, which will not bring extra power consumption for UE. 
Proposal 2:
[bookmark: _Hlk149310835]At least support to monitor DCI format 2_9 during the active period of C-DRX.
From our prospective, Cell DTX/DRX is a cell-specific feature, while C-DRX is a UE-specific feature. If DCI format 2_9 can only be transmitted during the active period of C-DRX, it may means more DCI format 2_9 should be transmitted since the active period of different UE can be different. Such operations will not only increase the energy consumption of gNB, but also the probability of failure to inform UE the Cell DRX/DTX activation/deactivation, which will cause the performance degradation. 
Observation 2:
[bookmark: _Hlk149310896]Not to monitor DCI format 2_9 will increase the energy consumption and performance degradation of network.
Besides, if Cell DTX/DRX is activated, it will actually also reduce the signals/channel reception/transmission of UE. If such activation can be indicated to UE as soon as possible, the UE power consumption can also be reduced. On the other hand, if the deactivation of Cell DTX/DRX is indicated to UE in time, the UE can quickly switch to the state with better performance. Therefore, monitor DCI format 2_9 will also bring extra power consumption and performance gain of UE.
Observation 3:
[bookmark: _Hlk149310926]Monitor DCI format 2_9 will bring extra power consumption gain and performance gain for UE.
Thus, we suggest to monitor DCI format 2_9 during the non-active periods of C-DRX.  
Proposal 3:
[bookmark: _Hlk149310944]Support UE to monitor DCI format 2_9 during non-active periods of C-DRX.
4. [bookmark: _Hlk118386501]Considerations on the impact on legacy procedures
In the last few meetings, the following consensus was reached to be further studied in RAN1 on the cell DTX/DRX.
	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’d like to only discuss the principle of dealing with the impact on legacy procedure caused by cell DTX/DRX since there are too many issues left.
The main issue when jointly considering legacy operations and cell DTX/DRX is that whether the non-active period of cell DTX/DRX will impact the legal operations that have been scheduled/defined before the activation of cell DRX/DRX, which may lead to the missing of signals/channels and harm the network performance.
In such condition, since the cell DTX/DRX happens after the other operations, the most important issue is to carefully configure and activate the cell DTX/DRX to avoid the conflict. If can’t be avoided, on the one hand, we should give the UE right to determine how to handle the problem following the current specification as much as possible that will not impact the reliability of network. On the other hand, we should not change the configuration of cell DTX/DRX since it is a cell specific mechanism, otherwise it may influence the whole cell. The activate period (on duration) of cell DTX/DRX is just the same as the cell without dormancy, UE can defer the legal operations to be done till the activate period, or just ignore the legal operation if it is just for enhancing the network performance but not ensuring the performance. 
Observation 4:
[bookmark: _Hlk149310970]When jointly handling the cell DTX/DRX with legal procedure, the principles should be followed:
· The gNB should take all the procedures into consideration when configure the cell DTX/DRX.
· The cell DTX/DRX procedure shouldn’t be changed or halted.
· The impacted legacy procedure can be deferred till the activate period of cell DTX/DRX or be ignored if not necessary.

5. Conclusion
In this paper, China Telecom’s views on the issues for network energy saving techniques are given.
Observation 1:
At least the following signals/channels can be considered not to transmitted to UE during the non-active period of Cell DTX.
•	P CSI-RS for RLM and BFD/BFR
Proposal 1: 
Support to stop more transmission of signals/channels during the non-active period of Cell DTX/DRX in future.
Proposal 2:    
· Support to at least monitor DCI format 2_9 during the active period of C-DRX.
Observation 2:
Not to monitor DCI format 2_9 will increase the energy consumption and performance degradation of network.
Observation 3: 
Monitor DCI format 2_9 will bring extra power consumption gain and performance gain for UE.
Proposal 3: 
Support UE to monitor DCI format 2_9 during non-active periods of C-DRX.
Observation 4:
For the UE with capability of PUCCH cell switching, the UE can be different according to the condition when cell DRX is adopted.
· The PUCCH cell switching can be conducted as current specs if only PCell is configured with cell DRX;
· The UE should decide whether to switch to SCell for PUCCH transmission according to the active state of SCell if only SCell is configured with cell DRX.
· The UE should transmit the PUCCH on the cell in active period if both PCell and SCell are configured with cell DRX.
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