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Introduction
The Rel-18 Network energy saving WID [1] was proved in RAN #98-e, the objective on cell DTX/DRX with RAN1 involved is copied as below: 
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.
In this contribution, we provide our general consideration on this objective.
Discussion on UE behaviors in Cell DTX / DRX non-active duration
The discussion on UE behaviors in TR 38.864 is copied below.
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).
As can be seen, the UE behaviors include the following 3 cases:
1) Data transmission / reception behavior (including dynamic scheduling, SPS, and CG)
2) Control signaling transmission / reception behavior (including RACH, SR, SRS, HARQ feedback, CSI report etc)
3) Measurements (including channel measurement, beam management etc)
Depending on different gNB energy saving levels, UE behaviors for the above cases will be different. Considering that this is a RAN2-led objective, it would be better for RAN1 to wait for a clearer picture on what levels of cell DTX/DRX need to be supported based on RAN2 discussion and then to start discussion on UE behaviors respectively.
Proposal 1: RAN1 waits for RAN2 conclusion on a general framework/definition on cell DTX/DRX patterns, and the UE behaviors for the following signals/channels can be discussed accordingly:
1) Data transmission / reception behavior (including dynamic scheduling, SPS, and CG)
2) Control signaling transmission / reception behavior (including RACH, SR, SRS, HARQ feedback, CSI report etc)
3) Measurements (including channel measurement, beam management etc)

While the UE behavior for the above signals/channels may depend on different cell DTX/DRX levels which is pending on RAN2 conclusion, we would like to provide some initial analysis on the UE behavior regarding some control signaling transmission/reception. 
First, following below note in WID objective, the impacts to IDLE/INACTIVE UEs should be avoided. 
· Note: The impact to IDLE/INACTIVE UEs due to the above enhancement should be avoided.
We understand that it means the Rel-18 IDLE / INACTIVE UE(s) performs RACH procedure as legacy in Cell DTX non-active duration (e.g. transmission of Msg1/Msg3/MsgA) and Cell DRX non-active duration (e.g. reception of Msg2/Msg4/MsgB). And the UE still monitor paging and receive SIB(s). 
Proposal 1: Rel-18 IDLE / INACTIVE UE(s) performs RACH procedure (including transmission of Msg1/Msg3/MsgA and reception of Msg2/Msg4/MsgB), monitor paging and receive SIBs in Cell DTX and/or DRX non-active duration (i.e., same behavior for cell DTX and cell DRX). 
Then for Rel-18 CONNECTED UE(s), we think it can still perform RACH (including CBRA and CFRA) and receive SIB update, but whether RACH enhancement is required needs further discussion:
· On one hand, dedicated RO(s) for Rel-18 NES CONNECTED UE can be configured to reduce the occasions of gNB waking up to receive preamble in non-active duration of Cell DTX / DRX.  
· On the other hand, since gNB anyway needs to wake up in configured ROs for preamble from IDLE / INACTIVE, the gain of above RACH enhancement for Rel-18 CONNECTED UE may be marginal.
Proposal 2: Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX.
Proposal 3: Further discuss whether CBRA and/or CFRA for Rel-18 NES capable CONNECTED UE(s) needs enhancement to reduce occasions of gNB waking up for preamble reception.   

Next, we discuss whether UL control signaling (including SR, SRS and CSI) can be transmitted in Cell DTX / DRX non-active duration. In our RAN2 companion contribution [3], UE behaviors in cell DTX inactive duration for UL control signaling (including SR, SRS and CSI) were discussed. We list the ones that may need RAN1 discussions in Table.1.
	
	Existing UE behaviors in non-active duration of UE CDRX, as specified in TS 38.321 [3]
	Initial analysis for Cell DTX 

	Aperiodic SRS
	Allowed to transmit, irrespective of non-active time.
	It seems to be straight forward to reuse UE CDRX behavior. This can be discussed in RAN1.

	Aperiodic CSI on PUSCH
	Allowed to transmit, irrespective of non-active time.
	It seems to be straight forward to reuse UE CDRX behavior. This can be discussed in RAN1.

	HARQ feedback
	Allowed to transmit, irrespective of non-active time.
	It seems to be straight forward to reuse UE CDRX behavior. This can be discussed in RAN1.

	Periodic / Semi-persistent SRS
	Not allowed to transmit in non-active time. 
	Need further discussion together with RAN4:
· Need to conclude whether the gNB can still perform UL beam management in non-active duration.

	Periodic / Semi-persistent CSI in PUCCH
	Only allowed to transmit when drx-OnduraitionTimer is running if csi-Mask is setup. Otherwise, it is not allowed to transmit in non-active time. 
	Need further discussion together with RAN4:
· Need to conclude whether the UE can still perform measurement and beam management in non-active duration.
· Depends on whether CSI-RS can be transmitted in cell DTX inactive duration


    Table.1 Illustration of existing UE behavior on UL control signaling transmission in UE CDRX and initial analysis for Cell DTX 
Proposal 4: The UE behavior of following control signaling transmission in non-active duration of Cell DTX needs RAN1 discussion, which can take existing UE behaviors in non-active duration of UE CDRX as starting point. 
· Aperiodic CSI in PUSCH
· Aperiodic SRS
· HARQ feedback
For the following transmissions, more discussions are needed with RAN4. 
· Periodic and semi-persistent SRS  
· Periodic and semi-persistent CSI in PUCCH, depending on whether CSI-RS can be transmitted in cell DTX inactive duration

Conclusion
In this contribution, we discussed the proposed techniques for network energy savings and proposed the following:
Proposal 1: RAN1 waits for RAN2 conclusion on a general framework/definition on cell DTX/DRX patterns, and the UE behaviors for the following signals/channels can be discussed accordingly:
1) Data transmission / reception behavior (including dynamic scheduling, SPS, and CG)
2) Control signaling transmission / reception behavior (including RACH, SR, SRS, HARQ feedback, CSI report etc)
3) Measurements (including channel measurement, beam management etc)
Proposal 2: Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX.
Proposal 3: Further discuss whether CBRA and/or CFRA for Rel-18 NES capable CONNECTED UE(s) needs enhancement to reduce occasions of gNB waking up for preamble reception.   
Proposal 4: The UE behavior of following control signaling transmission in non-active duration of Cell DTX needs RAN1 discussion, which can take existing UE behaviors in non-active duration of UE CDRX as starting point. 
· Aperiodic CSI in PUCCH
· Aperiodic SRS
· HARQ feedback
For the following transmissions, more discussions are needed with RAN4. 
· Periodic and semi-persistent SRS  
· Periodic and semi-persistent CSI in PUCCH, depending on whether CSI-RS can be transmitted in cell DTX inactive duration
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