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Introduction 
[bookmark: _Ref79075308]In RAN1#114bis meeting [1], maintenance on cell DTX/DRX mechanism has been carried out [2], and the latest specification can be obtained by merging [3]-[6].

In this contribution, remaining issues for cell DTX/DRX mechanism, as indicated in [1][2], will be discussed with suggested solutions for further decision in RAN1#115 meeting.


Monitoring of DCI Format 2_9 outside UE C-DRX Active Time
In [1], there captured a controversial issue related to whether UE needs to monitor DCI format 2_9 outside C-DRX Active time:
	Possible alternatives related to DCI format 2-9 during non-active periods of C-DRX
· Alt 1’) UE does not monitor DCI format 2-9 during non-active periods of C-DRX
· Alt 2) UE is expected to monitor DCI format 2-9 during non-active periods of C-DRX



From the TR [8], it is well known that cell DTX/DRX provides gain for low cell load condition (up to 15% RU). For a small number of UEs, the network can align UE C-DRX Active Times to maximize cell DTX/DRX opportunities without much RRC signaling overhead. In this case, sending the group common DCI once during the aligned Active Time can indicate activation/deactivation to all UEs, avoiding multiple transmissions.

Even for a larger number of UEs where perfect alignment of Active Times is difficult, the group common DCI can indicate the activation/deactivation to a group of UEs in one transmission. Compared to changing the DRX configuration individually for each UE via RRC reconfiguration, the group common DCI still significantly reduces the signaling overhead.

[bookmark: _Ref149940100]Observation 1: Cell DTX/DRX is for low cell load cases (RU  15%).
[bookmark: _Ref149940107]Observation 2: When UE number is not large, aligning UE Active Times without much RRC signaling overhead enables one group DCI transmission to all UEs, avoiding multiple transmissions.
[bookmark: _Ref149940114]Observation 3: Even with distributed UE Active Times, group DCI indicates activation/deactivation to multiple UEs in one transmission, substantially reducing per-UE RRC signaling overhead compared to individual reconfigurations.
[bookmark: _Ref149940142]Proposal 1: UE does not need to monitor DCI format 2_9 outside UE C-DRX Active Time.

If further optimization on the group common DCI signaling is pursued, the impact to UE C-DRX operation should be minimized. Since UE typically will wake-up earlier and process SSB signal for synchronization before C-DRX on-duration, one practical solution is to require UE's additional monitoring between the start of C-DRX on duration and the nearest SS burst before that start.

[bookmark: _Ref149940118]Observation 4: If further optimization on the group common DCI signaling is pursued, the impact to UE C-DRX operation should be minimized.
[bookmark: _Ref149940152]Proposal 2: A feasible solution to resolve the debate is to require UE monitoring between start of C-DRX on-duration and the preceding SS burst, as UE already wakes up before Active Time to process SSB(s) for synchronization.
[image: ]

[bookmark: _Ref149940123]Observation 5: Common active period of UE C-DRX and cell DTX is the time duration BS can schedule new data. It suffices to transmit DCI format 2_9 before the common active period.
[bookmark: _Ref149940175]Proposal 3: It suffices to require UE monitoring between start of common active period of UE C-DRX and cell DRX and the preceding SS burst, which provides BS flexibility while minimizing UE impact.

[image: ]


Remaining Issues 
In [2], the following proposals/TPs related to handling of partial overlap with cell DTX/DRX. We also provide the corresponding comments as summarized in the following table:

[bookmark: _Ref149940215]Proposal 4: Consider the following suggested way forwards for the remaining issue related to handling of partial overlap with cell DTX/DRX:
	Proposal/TP
	Suggested Way Forwards

	Proposal #23-1
	Support this proposal to defer PUCCH/SPS HARQ-ACK colliding with cell DRX non-active time. Aligns with RAN1 agreement.

	Proposal #23-2
	Support this proposal to transmit only PUCCH/PUSCH/CG-PUSCH repetitions not overlapping with non-active period of cell DRX if cell DRX pattern doesn't change. Drop all repetitions if cell DRX pattern changes during the transmission due to DCI format 2_9 or RRC reconfiguration.

	Proposal #23-3
	Support receiving all repetitions not overlapping with cell DTX non-active period if cell DTX pattern doesn't change during the reception. Drop all if cell DTX pattern changes during the reception due to DCI format 2_9 or RRC reconfiguration.

	Proposal #23-4 Alt 2
	Support Alt 2 to drop signals/channels overlapping cell DRX active and non-active time. Aligns with RAN1 agreement.

	Proposal #23-5 Alt 1
	Support Alt 1 to drop PUCCH/PUSCH/SRS transmissions overlapping cell DRX non-active time. If pattern doesn't change during the transmission, process non-overlapping repetitions. If pattern changes, drop all repetitions.

	Proposal #23-9
	Support this proposal to omit SPS HARQ-ACK in cell DTX non-active time. Aligns with RAN1 agreement.

	Proposal #23-9A
	Do not support this proposal. Goes against RAN1 agreement.

	TP #23-6A
	Do not support this TP. Support dropping PUCCH/PUSCH impacted by cell DRX from UL multiplexing as in TP #23-6B.

	TP #23-6B
	Support this TP to drop PUCCH/PUSCH impacted by cell DRX from UL multiplexing. Avoids complexity.

	TP #23-7
	Support this TP to exclude CG PUSCH and PUSCH with SP-CSI in cell DRX non-active time from UL overlapping handling. Avoids unnecessarily dropping.

	TP #23-8
	Support this TP to clarify PUCCH cell switching behavior with cell DRX. Provides needed clarity.

	TP #23-10
	Do not support this TP. Already covered by Proposal #23-9.

	TP #23-11
	Do not support this TP. Support dropping PUCCH/PUSCH impacted by cell DRX from UL multiplexing as in TP #23-6B.

	Proposal #23-12
	Support UE not receiving P/SP CSI-RS if cell DTX pattern doesn't change and either slot is non-active. If pattern changes, drop both slots.

	TP #23-13
	Support this TP for above behavior. Provides specification detail.

	Proposal #23-13
	Support UE not transmitting P/SP SRS if cell DRX pattern doesn't change and either slot is non-active. If pattern changes, drop both slots.

	TP #23-14
	Support this TP for above behavior. Provides specification detail.

	TP #23-15
	Support this TP to exclude SPS PDSCH in cell DTX non-active time from DL overlapping handling. Avoids unnecessarily dropping.

	TP #23-16
	Support this TP to exclude SPS PDSCH in cell DTX non-active time from DL overlapping SPS handling. Avoids unnecessarily dropping.





Summary
In this contribution, remaining issues related to cell DTX/DRX mechanism are discussed. In particular, we have the following observation and proposals:

Observation 1: Cell DTX/DRX is for low cell load cases (RU  15%).

Observation 2: When UE number is not large, aligning UE Active Times without much RRC signaling overhead enables one group DCI transmission to all UEs, avoiding multiple transmissions.

Observation 3: Even with distributed UE Active Times, group DCI indicates activation/deactivation to multiple UEs in one transmission, substantially reducing per-UE RRC signaling overhead compared to individual reconfigurations.

Proposal 1: UE does not need to monitor DCI format 2_9 outside UE C-DRX Active Time.

Observation 4: If further optimization on the group common DCI signaling is pursued, the impact to UE C-DRX operation should be minimized.

Proposal 2: A feasible solution to resolve the debate is to require UE monitoring between start of C-DRX on-duration and the preceding SS burst, as UE already wakes up before Active Time to process SSB(s) for synchronization.

[image: ]


Observation 5: Common active period of UE C-DRX and cell DTX is the time duration BS can schedule new data. It suffices to transmit DCI format 2_9 before the common active period.

Proposal 3: It suffices to require UE monitoring between start of common active period of UE C-DRX and cell DRX and the preceding SS burst, which provides BS flexibility while minimizing UE impact.
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Proposal 4: Consider the following suggested way forwards for the remaining issue related to handling of partial overlap with cell DTX/DRX:

	Proposal/TP
	Suggested Way Forwards

	Proposal #23-1
	Support this proposal to defer PUCCH/SPS HARQ-ACK colliding with cell DRX non-active time. Aligns with RAN1 agreement.

	Proposal #23-2
	Support this proposal to transmit only PUCCH/PUSCH/CG-PUSCH repetitions not overlapping with non-active period of cell DRX if cell DRX pattern doesn't change. Drop all repetitions if cell DRX pattern changes during the transmission due to DCI format 2_9 or RRC reconfiguration.

	Proposal #23-3
	Support receiving all repetitions not overlapping with cell DTX non-active period if cell DTX pattern doesn't change during the reception. Drop all if cell DTX pattern changes during the reception due to DCI format 2_9 or RRC reconfiguration.

	Proposal #23-4 Alt 2
	Support Alt 2 to drop signals/channels overlapping cell DRX active and non-active time. Aligns with RAN1 agreement.

	Proposal #23-5 Alt 1
	Support Alt 1 to drop PUCCH/PUSCH/SRS transmissions overlapping cell DRX non-active time. If pattern doesn't change during the transmission, process non-overlapping repetitions. If pattern changes, drop all repetitions.

	Proposal #23-9
	Support this proposal to omit SPS HARQ-ACK in cell DTX non-active time. Aligns with RAN1 agreement.

	Proposal #23-9A
	Do not support this proposal. Goes against RAN1 agreement.

	TP #23-6A
	Do not support this TP. Support dropping PUCCH/PUSCH impacted by cell DRX from UL multiplexing as in TP #23-6B.

	TP #23-6B
	Support this TP to drop PUCCH/PUSCH impacted by cell DRX from UL multiplexing. Avoids complexity.

	TP #23-7
	Support this TP to exclude CG PUSCH and PUSCH with SP-CSI in cell DRX non-active time from UL overlapping handling. Avoids unnecessarily dropping.

	TP #23-8
	Support this TP to clarify PUCCH cell switching behavior with cell DRX. Provides needed clarity.

	TP #23-10
	Do not support this TP. Already covered by Proposal #23-9.

	TP #23-11
	Do not support this TP. Support dropping PUCCH/PUSCH impacted by cell DRX from UL multiplexing as in TP #23-6B.

	Proposal #23-12
	Support UE not receiving P/SP CSI-RS if cell DTX pattern doesn't change and either slot is non-active. If pattern changes, drop both slots.

	TP #23-13
	Support this TP for above behavior. Provides specification detail.

	Proposal #23-13
	Support UE not transmitting P/SP SRS if cell DRX pattern doesn't change and either slot is non-active. If pattern changes, drop both slots.

	TP #23-14
	Support this TP for above behavior. Provides specification detail.

	TP #23-15
	Support this TP to exclude SPS PDSCH in cell DTX non-active time from DL overlapping handling. Avoids unnecessarily dropping.

	TP #23-16
	Support this TP to exclude SPS PDSCH in cell DTX non-active time from DL overlapping SPS handling. Avoids unnecessarily dropping.
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