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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In RAN2#123 meeting, RAN2 agreed the following on the Cell DTX/DRX [1].
Agreements 
1	Activation/deactivation is per serving cell.  FFS if the configuration is per cell or per MAC entity 
2	RAN2 will reuse the start timer formula of the onDurationTimer from UE C-DRX (including SlotOffset) to specify the start of cellDTX-onDurationTimer (and cellDRX-onDurationTimer) in 38.321.
3	The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration.  It is up to network implementation to ensure the alignment.  We will capture this in stage 2 specification.  
	Understanding is that alignment means that the cell DTX/DRX and C-DRX periodicity should be multiple of each other.   FFS if we anything needs to be specified in stage 3 (i.e. in IE description)
4	As a baseline legacy C-DRX reconfiguration is used to change UE C-DRX configuration once Cell DTX/DRX is activated/deactivated.
5	RAN2 specifies cellDTX-onDurationTimer (and cellDRX-onDurationTimer) to have the same value range as UE C-DRX on-duration timer. 
6	RAN2 specifies cellDTX-Cycle (and cellDRX-Cycle) to have the same value range as UE C-DRX Long cycle. 
7	Separate DTX and DRX configuration means that the features can be enabled separately (i.e. Cell DTX can be configured without Cell DRX)
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
9	RAN2 will not introduce a MAC CE for cell DTX/DRX (de)activation.  
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.
11	We focus on the case where DTX in RRC can only be configured when C-DRX is configured.  We will not optimize for the case where C-DRX is not configured.

In this contribution, we would like to discuss the remaining open issues on the Cell DTX/DRX.
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
Whether a configuration is per cell or MAC entity
In the last meeting, RAN2 agreed activation/deactivation for Cell DTX/DRX is per serving cell. But there is no consensus whether the configuration is per cell or per MAC entity. From the network perspective, cell load and traffic are different per cell, therefore it is reasonable to configure it per cell.
In the post e-mail discussion [1], some companies prefer to configure it per MAC entity, because the legacy C-DRX is per MAC entity. We understand, in case of CA, if Cell DTX/DRX configuration is completely different per serving cell, it would make the UE implementation complicated. However, RAN2 also agreed “The gNB should ensures that there is at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration”. It means the network should ensure the timing alignment between C-DRX on-duration and Cell DTX/DRX on-duration even in CA case. Therefore, if it is per cell configuration, the network should configure similar Cell DTX/DRX timing pattern across the UE’s serving cells then UE complexity would not be much increased.
Observation 1:	The UE complexity is not an issue, because even in CA case, the network should ensure the timing alignment between Cell DTX/DRX on-duration and UE C-DRX on-duration across the UE’s serving cells.
Proposal 1:	RAN2 to confirm Cell DTX/DRX is configured per cell.

Different start offset configurations for Cell DTX and DRX
In case both Cell DTX and Cell DRX are configured together, it was discussed whether it should be full alignment or not in [2]. In the last meeting, RAN2 agreed on-duration and cycle parameters are common between Cell DTX and Cell DRX while a start offset is still FFS.
For a simplicity and a low complexity, it is preferred to configure the same start offset value for both Cell DTX and Cell DRX. Although there are some timing gaps between DL and UL transmissions (and vice versa),  it should be handled by NW implementation, i.e., the network should decide a start offset and an on-duration parameter considering the gap length between DL and UL, if any.
Proposal 2:	A start offset value is common for Cell DTX and Cell DRX.

Support of multiple configurations
It is still an FFS whether multiple configurations of Cell DTX or DRX will be supported. A benefit of multiple configurations is that the network can quickly apply an appropriate Cell DTX/DRX pattern based on a cell traffic. For example, if there are only low priority QoS traffics, the network can use a very long Cell DTX/DRX pattern. However there are middle priority QoS traffics or cell load is increased, the network can switch a shorter Cell DTX/DRX pattern to meet the QoS requirement.
If RRC signalling is used to switch the Cell DTX/DRX patterns, it causes very high RRC signaling overheads. However, RAN1 already agreed to use L1 group common signalling for activation/deactivation of Cell DTX/DRX. It means L1 group common signalling can be used to indicate for appropriate Cell DTX/DRX pattern timely. To make a specification simple and according to the agreement that pattern configuration is common for Rel-18 UEs in a cell, we think only one configuration can be activated, even if multiple configurations are configured.
Observation 2:	As L1 group common signalling is adopted, the network can timely switch the appropriate Cell DTX/DRX pattern depend on the cell traffics.
Proposal 3:	RAN2 supports multiple Cell DTX/DRX configurations per serving cell.
Proposal 4:	Only one configuration can be activated, even if multiple Cell DTX/DRX configurations are configured.

SR transmissions
In RAN2#122 meeting, for an emergency call or public safety related service, it should be handled by the network implementation, e.g., deactivate Cell DTX/DRX after service recognition. However, it is still FFS whether an exceptional handling is necessary for SR transmissions during Cell DTX non-active period as follows:
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 

FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  

From the network energy saving efficiency perspective, it is useful that any SR occasions are skipped during Cell DTX non-active period. But it may jeopardize the UE QoS requirements especially a delay sensitive service. Some companies proposed SR RACH can be used to request resources during Cell DTX non-active period. But RAN2 agreed that SR RACH is not triggered if SR is dropped, therefore it is not sure that the SR RACH can be ensured to fulfil the requirements due to contention.
For SR transmission, there are trade-offs between network energy saving gain and scheduling flexibility. Hence, it would be good to be configurable by the network. If the network wants to maximize the network energy saving gain, it can be simply set to “not allowed”. On the other hand, if a delay sensitive service can be accepted in the serving cell, immediate SR transmission should be allowed and indicated by SR configuration. As the SR is supposed to be configured per LCH, it is natural to indicate whether it is allowed per SR configuration.
Observation 3:	It is reasonable that the network allows an SR transmission during Cell DRX non-active period for a high priority traffic.
Proposal 5:	The network indicates per SR configuration whether an SR transmission is allowed during Cell DRX non-active period.

If the SR is transmitted during the Cell DRX non-active period, it is natural for the network to send a corresponding PDCCH for a new transmission immediately after the SR reception. Because the SR is triggered by the high priority traffic then it is urgent to allocate radio resources to archive the UE QoS requirement. Therefore, in this case, the network should not delay transmitting a scheduling grant until the next Cell DTX active period.
The UE behaviors are the same as the current C-DRX mechanism, i.e., the active period of the C-DRX is started after sending SR PUCCH and monitor the PDCCH for a new transmission during C-DRX active period even during Cell DTX non-active period.
Proposal 6:	If the SR transmission is allowed during Cell DRX non-active period, the UE should monitor a PDCCH after the SR transmission regardless of Cell DTX configuration.
Proposal 7:	If the SR with high priority is transmitted, the network can schedule a dynamic UL grant for a new transmission during C-DRX active period even during Cell DTX non-active period.

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have some discussions for remaining issues on the Cell DTX/DRX issues, and the following proposals are made:
Whether a configuration is per cell or MAC
Observation 1: The UE complexity is not an issue, because even in CA case, the network should ensure the timing alignment between Cell DTX/DRX on-duration and UE C-DRX on-duration across the UE’s serving cells.
Proposal 1:	RAN2 to confirm Cell DTX/DRX is configured per cell.

Different start offset configurations for Cell DTX and DRX
Proposal 2:	A start offset value is common for Cell DTX and Cell DRX.

Support of multiple configurations:
Observation 2:	As L1 group common signalling is adopted, the network can timely switch the appropriate Cell DTX/DRX pattern depend on the cell traffics.
Proposal 3:	RAN2 supports multiple Cell DTX/DRX configurations per serving cell.
Proposal 4:	Only one configuration can be activated, even if multiple Cell DTX/DRX configurations are configured.

SR transmissions:
Observation 3:	It is reasonable that the network allows an SR transmission during Cell DRX non-active period for a high priority traffic.
Proposal 5:	The network indicates per SR configuration whether an SR transmission is allowed during Cell DRX non-active period.
Proposal 6:	If the SR transmission is allowed during Cell DRX non-active period, the UE should monitor a PDCCH after the SR transmission regardless of Cell DTX configuration.
Proposal 7:	If the SR with high priority is transmitted, the network can schedule a dynamic UL grant for a new transmission during C-DRX active period even during Cell DTX non-active period.
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