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Introduction
Cell DTX/DRX is one of the objectives of the NES WID approved [1]: 
	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.


Following are the agreements achieved in last RAN2 meeting [2]: 
Agreements 
1. [bookmark: _Hlk131683573]There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  
4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  
Besides, there’re two email discussion for cell DTX/DRX [3][4], including cell DTX/DRX configuration and related gNB and UE behaviour.
In this contribution, we provide our view on cell DTX/DRX mechanism, especially the FFS issues identified in last meeting and email discussions.
[bookmark: _Hlk110416859]Discussion
gNB and UE behaviour related issues
Both RAN1 and RAN2 discussed UE behaviour considering cell DTX/DRX last meeting. RAN1 has achieved the following agreements about the physical layer signals/channels reception during non-active period of cell DTX/DRX [3]:
	Agreement
At least the following candidate signals/channels for connected mode UEs, which the UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX, are considered from RAN1 perspective for further discussion. The exact set of signals/channels that the UE may be expected to not transmit or receive is FFS.
· DL
· Periodic/Semi-persistent CSI-RS (including TRS)
· PRS
· PDCCH scrambled with UE specific RNTI
· PDCCH in Type-3 CSS
· SPS-PDSCH
· UL
· SR
· Periodic/Semi-persistent CSI report
· Periodic/Semi-persistent SRS
· CG-PUSCH
Other signals/channels are not precluded


From network energy saving point of view, it’s better to transmit signals/channels as few as possible.  Therefore, we are fine to support that during the non-active period of cell DTX/DRX, UE may assume that gNB does not transmit SPS-PDSCH and UE does not monitor the SPS occasions. Besides, Considering the NES impact on UE’s QoS requirements, and to increase the flexibility, the SPS occasion dropping can be under network control. And since multiple SPS configuration is supported, the indication can be set per SPS configuration for a single DTX/DRX configuration.
Similarly, for the CG transmission, UE decides whether it can transmit CG-PUSCH during the non-active period of cell DTX/DRX based on the network indication.
Proposal 1: The network can indicate whether SPS occasion monitoring or CG transmission is allowed during the non-active period of cell DTX/DRX.
Proposal 2: The indication can be set per SPS/CG configuration and/or per Cell DTX/DRX configuration.
As to SR, we prefer that only SR associated with low priority LCH(s) is not transmitted during the non-active period of cell DTX/DRX, for a compromise of the NES gain and traffic latency requirements. For the SR with low priority LCH, it can be suspended until the active period to send. While for the SR with high priority LCH, whether the SR can trigger the cell activation for the UE can be further discussed.
Proposal 3: Whether UE can transmit SR during the non-active period of cell DTX/DRX can be configured by the network per SR configuration.
Besides, in last meeting, RAN2 agreed that there will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs and Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX). While in RAN1’s agreements that PDCCH scrambled with UE specific RNTI is one of the signals which UE may be expected to not transmit or receive during non-active periods of cell DTX/DRX. However, it should be noticed that, for RRC_CONNECTED UE, C-RNTI will be used in MSG4. Based on the current agreements in RAN1 and RAN2, the RACH procedure may be affected. We understand that RAN1’s intention to mute PDCCH scrambled with UE specific RNTI aims to data transmission, it’s better to make it clear.
Proposal 4: RAN2 is kindly asked to make it clear during the RACH procedure, the PDCCH scrambled with UE specific RNTI can be expected to receive by UE.
Cell DTX configuration related issues
•	DTX/DRX parameters
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, drx-inactivitytimer are defined to achieve the non-continuous reception for UE. Similar to UE C-DRX design, some parameters can be defined for cell DTX/DRX. 
In last meeting, there’s an FFS about inactivity timer: FFS whether we have DTX UE specific inactivity timer. It is also discussed in the email discussion, which is interpreted as a cell-specific timer. In UE C-DRX, drx-InactivityTimer is the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity, in some sense, it may extend UE’s active period. When it comes to cell DTX/DRX, since the DTX/DRX is per cell configured, which aims to a group of UEs, we think the cell-specific inactivity timer is hard to achieve, since the actual on duration may be unpredictable due to UEs’ new transmission and retransmission, and cannot configure to UEs correctly. Therefore, we prefer a UE specific inactivity timer for cell DTX/DRX. For the UE starts a drx-inactivitytimer out of the cell DTX/DRX on-duration period (fixed active period), the network will extend its active period to align with UE’s active timer. While for other UEs, they assume the network is in non-active period, and perform the transmission/reception as defined for non-active period. 
Proposal 5: Parameters similar to UE C-DRX, such as periodicity, start slot/offset, on-duration, inactivity timer should be defined for cell DTX/DRX.
Proposal 5a: On-duration is a fixed active period periodically for cell DTX/DRX.
Proposal 5b: The inactivity timer of cell DTX/DRX is UE specific, which is used to align with UE’s active period due to UE’s new UL/DL transmission.
· Alignment cell DTX/DRX with UE DRX
When both cell DTX/DRX and UE DRX are configured, if they are not aligned, the power saving gain or UE experience will be reduced.
For example, as shown in Figure 1, different UEs have different or same DRX cycles cycle but different start offsets, then these UEs will be scheduled dispersedly in time. When cell DTX/DRX are configured, the active time of some UEs will fall out of on-duration time of gNB, then such UEs will not be scheduled, unless a longer on-duration timer of cell DTX/DRX is configured, while it may cause the power saving gain of cell DTX/DRX to be limited.
[image: ]
Figure 1
To maximize the energy saving gain, we need to try best to make the alignment of UE and networks’ on-duration time. To achieve this, one alternative is to reconfigure the UE DRX parameters, such as drx-LongCycleStartOffset, to align the cycle and start offset of UE DRX with cell DTX/DRX. However, this takes longer time for the RRC reconfiguration parameters to take effect. And once the traffic load increases, gNB has to reconfigure those parameters again to distribute the UE’s active time.
Another alternative is to use dynamic signaling. The alignment of UE DRX can be done along with L1 activation and deactivation of cell DTX/DRX. As shown in Figure 2, when gNB decides to start cell DTX/DRX, it sends a dynamic indication to inform UE about the activation of cell DTX/DRX, and along with the dynamic activation, all UEs will update the DRX parameters such as DRX cycle, drx-startoffset, or drx-slotoffset to a common start offset, common DRX cycle, common slot offset value configured by the network, or the common parameters share same value with cell DTX/DRX. As shown in Figure 2, all UE use the same offset and cycle as cell DTX/DRX, and the on duration timer can share the same value or different values.
By this dynamic way, gNB can turn on/off the cell DTX/DRX flexibly, and also align the active time of gNB and UEs, therefore, the power saving gain can be increased, and it can react to dynamic UE traffic varying. So, we make the following proposals.
Proposal 6: Alignment of cell DTX/DRX and UE DRX can be triggered dynamically.
Proposal 7: Activation of cell DTX/DRX and alignment of cell DTX/DRX and UE DRX can share the same L1indication.
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Figure 2 Dynamic alignment of UE DRX with cell DTX/DRX
Conclusions
In this contribution, we analyse the open issues related to cell DTX/DRX. Following are our proposals:
Proposals:
Proposal 1: The network can indicate whether SPS occasion monitoring or CG transmission is allowed during the non-active period of cell DTX/DRX.
Proposal 2: The indication can be set per SPS/CG configuration and/or per Cell DTX/DRX configuration.
Proposal 3: Whether UE can transmit SR during the non-active period of cell DTX/DRX can be configured by the network per SR configuration.
Proposal 4: RAN2 is kindly asked to make it clear during the RACH procedure, the PDCCH scrambled with UE specific RNTI can be expected to receive by UE.
Proposal 5: Parameters similar to UE C-DRX, such as periodicity, start slot/offset, on-duration, inactivity timer should be defined for cell DTX/DRX.
Proposal 5a: On-duration is a fixed active period periodically for cell DTX/DRX.
Proposal 5b: The inactivity timer of cell DTX/DRX is UE specific, which is used to align with UE’s active period due to UE’s new UL/DL transmission.
Proposal 6: Alignment of cell DTX/DRX and UE DRX can be triggered dynamically.
Proposal 7: Activation of cell DTX/DRX and alignment of cell DTX/DRX and UE DRX can share the same indication.
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