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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk92533704]In this contribution, we will discuss about the remaining issues on cell DTX/DRX.

Discussion
Configuration
Cell DTX inactivityTimer
The original motivation for introducing C-DRX inactivityTimer is to enable the gNB scheduling a serial of packages if needed. Similarly, we think it is reasonable to keep the mechanism in cell DTX. One may be concerned that different UEs may extend the cell DTX active time too much and impact the NES gain. From our perspective, the key point of this issue is how we pursue balance between scheduling flexibility and NES gain. Similar to the discussion of PDCCH for retransmission, the gNB has the freedom whether to schedule at the end of cell DTX on-duration. The extension of Cell DTX active time does not necessarily means the increase of power consumption. Rather, it provides the flexibility for the NW to decide on whether to perform timely schedule.
Proposal 1: The cell DTX configuration includes cell DTX inactivityTimer, which is also a cell common parameter.
Companies may be concerned about whether the status of cell DTX inactivityTimer should be informed to all UEs, as it is a cell common parameter. However, the use of cell DTX inactivityTimer is a per UE behavior, and it is not necessary for other UEs which are not scheduled to know whether cell DTX active time is extended by cell DTX inactivityTimer of another UE.
Proposal 2: Cell DTX inactivityTimer is maintained per UE, and the NW does not need to inform the status of Cell DTX inactivityTimer to the UEs which are not scheduled.
Start offset of cell DTX and cell DRX
During R2#123, the following agreement is achieved [1], with an FFS point left:
	Agreement
8	On-duration and Cycle parameters are common between cell DTX and DRX, when both are configured.  FFS if we have different start offset configuration for cell DTX and cell DRX


The concern raised by proponent companies about having common start offset between cell DTX and cell DRX is that relevant UL/DL transmission occasions have slot-level offsets between each other, and a common start offset may result some unexpected loss of scheduling/feedback. However, considering the previous RAN2 agreement [1][2], we do not observe such a problem, and thus propose the offset of cell DTX and cell DRX to be common. After all, corner cases if any that may result in potential problems at the start/end of the cell DTX/DRX on-duration can be avoided by NW implementation, e.g. by not scheduling at the end of the cell DTX/DRX on-duration.
	Agreements @ R2#122
5	When an DG grant is received, by the gNB during cell DRX/DTX, the UE follows the grant assignment (i.e. like in legacy).  This includes DL HARQ feedback.

Agreements @ R2#123
10	Confirm working assumption, when the retransmission timer is running (if C-DRX is configured), the UE is expected to monitor PDCCH, like in legacy.  It is up to the network whether it schedules retransmissions out of the Cell DTX active period, i.e., when the DRX retransmission timer is running, the UE should monitor PDCCH regardless of the Cell DTX.


Proposal 3: Start offset/slot offset are common between cell DTX and cell DRX. 
Activation/Deactivation Type
[bookmark: _Hlk92538289]In existing configured grant mechanism, 2 types of configured grant are supported, i.e. PUSCH transmission is semi-statically configured by RRC without the detection of an UL grant in a DCI in Type 1, or semi-persistently scheduled by an UL grant in a valid activation DCI in Type 2 [3][4].
In comparison, it remains unclear and confusing whether Cell DTX/DRX also needs to support 2 types of activation, considering RAN1 progress on introducing group common L1 signalling, i.e. Cell DTX/DRX is implicitly activated once configured by RRC as type 1, and Cell DTX/DRX can be firstly deactivated when configured by RRC but later activated by L1 signalling as type 2. According to the previous RAN2 agreements, at least type 1 is supported. The only difference between the two types is whether Cell DTX/DRX can be explicitly deactivated when configured by RRC. Therefore, we propose RAN2 to discuss whether type 2 is also supported.
Proposal 4: RAN2 to discuss whether an explicit IE is included in the RRC configuration to indicate whether Cell DTX/DRX is activated or deactivated upon RRC configuration.
Mis-aligned understanding of cell DTX/DRX activation status
[bookmark: _GoBack]So far, it is common understanding that the UE may mis-detect common L1 signalling for cell DTX activation/deactivation, but no solution has been discussed. As a consequence, the UE and the gNB may have mis-aligned understanding of the cell DTX activation/deactivation status, leading to the following problems:
· The UE may waste energy for PDCCH monitoring during cell DTX non-active period, and SR/CG transmission during cell DRX non-active period, if the UE assume Cell DTX/DRX is still deactivated while the gNB has actually already activated it with common L1 signalling;
· The UE may miss PDCCH/SPS detection during cell DTX non-active period, if the UE assume Cell DTX/DRX is still activated while the gNB has actually already deactivated it with common L1 signalling;
Observation 1: The UE and the gNB may have misaligned understanding of Cell DTX/DRX activation/deactivation status due to signaling mis-detection when Cell DTX/DRX is activated/deactivated by group common L1 signaling, which causes the UE wasting energy in one case or missing PDCCH/SPS detection in another case.
If the gNB relies on reusing C-DRX reconfiguration for alignment in the case where cell DTX activation/deactivation is triggered by L1 signalling as illustrated in Fig. 1, problem occurs as the gNB is unable to detect that some UEs have mis-aligned understanding of cell DTX activation/deactivation status in (3). 


Fig. 1
As Fig. 2 shows, since the gNB has reused the legacy C-DRX reconfiguration to align all UE C-DRX with cell DTX, the UE can receive PDCCH/PDSCH during the C-DRX active time located within cell DTX on-duration and response HARQ ACK/NACK to the gNB when cell DTX is activated. Although the UE may transmit SR/CG in the cell DRX non-active period, the gNB will not be aware of it since it shuts down the reception. Therefore, the gNB may assume all UEs have successfully decoded common L1 signalling. As a consequence, the problem of mis-aligned understanding of cell DTX activation/deactivation status between the UE and the gNB will not be addressed.
Observation 2: The gNB is unable to detect that some UEs mis-detect common L1 signaling if reusing legacy C-DRX reconfiguration for alignment between C-DRX and cell DTX.


Fig. 2: mis-aligned understanding of cell DTX activation status when legacy C-DRX reconfiguration is reused in the case where cell DTX activation/deactivation is triggered by group common L1 signalling
Therefore, we propose RAN2 to discuss how to address the mis-aligned understanding issue. The following solution can be discussed as a start: Rely on NW implementation, e.g. by sending group common L1 signalling for several times.
Proposal 5: RAN2 to discuss how the NW handles mis-aligned understanding of cell DTX/DRX activation status due to UE mis-detection of group common L1 signalling, e.g. rely on NW implementation such as sending group common L1 signalling for several times.

Conclusion
Based on the discussion, we have the following observation and proposals:
Proposal 1: The cell DTX configuration includes cell DTX inactivityTimer, which is also a cell common parameter.
Proposal 2: Cell DTX inactivityTimer is maintained per UE, and the NW does not need to inform the status of Cell DTX inactivityTimer to the UEs which are not scheduled.
Proposal 3: Start offset/slot offset are common between cell DTX and cell DRX. 
Proposal 4: RAN2 to discuss whether an explicit IE is included in the RRC configuration to indicate whether Cell DTX/DRX is activated or deactivated upon RRC configuration.
Observation 1: The UE and the gNB may have misaligned understanding of Cell DTX/DRX activation/deactivation status due to signaling mis-detection when Cell DTX/DRX is activated/deactivated by group common L1 signaling, which causes the UE wasting energy in one case or missing PDCCH/SPS detection in another case.
Observation 2: The gNB is unable to detect that some UEs mis-detect common L1 signaling if reusing legacy C-DRX reconfiguration for alignment between C-DRX and cell DTX.
Proposal 5: RAN2 to discuss how the NW handles mis-aligned understanding of cell DTX/DRX activation status due to UE mis-detection of group common L1 signalling, e.g. rely on NW implementation such as sending group common L1 signalling for several times.

References
[1] R2#123 meeting minutes
[2] R2#122 meeting minutes
[3] TS 38.214, V17.6.0
[4] TS 38.321, V17.5.0
Microsoft_Visio_Drawing1.vsdx
UE1
Cell DTX
UE1
Cell DTX
Before alignment
After alignment with legacy C-DRX Reconfiguration
UE1
Cell DTX
PDCCH/
PDSCH
ACK/NACK
A case where Cell DTX is activated with common L1 signalling, but UE mis-detects it.
√
√
UE still monitors PDCCH/SPS and transmits SR/CG, because it assumes cell DTX is deactivated. However, the gNB is not aware of it in non-active period



image1.emf
L1 signalling 

for cell DTX 

deactivation

ĂĂ

C-DRX Reconfig. to some 

UEs to de-align with 

deactivated cell DTX:

{legacy C-DRX Reconfig;}

ĂĂ

C-DRX Reconfig. to some 

UEs to align with 

deactivated cell DTX:

{legacy C-DRX Reconfig;}

L1 signalling 

for cell DTX 

activation

To 

UE2

...

ĂĂ

（

1

） （

4

） （

2

） （

3

）

RRCReconfig. to UE1 for 

cell DTX activation and 

C-DRX alignment with 

cell DTX:

{Cell DTX config;

 legacy C-DRX Reconfig}

1. Release RRCConfig. to 

all UEs for cell DTX 

deactivation;

2. C-DRX Reconfig. to 

some UEs to de-align 

with deactivated cell 

DTX:

{legacy C-DRX Reconfig}


Microsoft_Visio_Drawing.vsdx
L1 signalling 
for cell DTX deactivation
……
C-DRX Reconfig. to some UEs to de-align with deactivated cell DTX:
{legacy C-DRX Reconfig;}
……
C-DRX Reconfig. to some UEs to align with deactivated cell DTX:
{legacy C-DRX Reconfig;}
L1 signalling 
for cell DTX activation
To UE2
...
……
（1）
（4）
（2）
（3）
RRCReconfig. to UE1 for cell DTX activation and C-DRX alignment with cell DTX:
{Cell DTX config;
 legacy C-DRX Reconfig}
1. Release RRCConfig. to all UEs for cell DTX deactivation;
2. C-DRX Reconfig. to some UEs to de-align with deactivated cell DTX:
{legacy C-DRX Reconfig}



image2.emf
UE1

Cell 

DTX

UE1

Cell 

DTX

Before alignment

After alignment with 

legacy C-DRX 

Reconfiguration

UE1

Cell 

DTX

A case where Cell DTX 

is activated with 

common L1 signalling, 

but UE mis-detects it.

Ĝ Ĝ

UE still monitors PDCCH/SPS and 

transmits SR/CG, because it assumes cell 

DTX is deactivated. However, the gNB is 

not aware of it in non-active period


