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According to the last RAN3 meeting[1], a way forward for Cell DTX/DRX has been agreed as below:
	Cell DTX/DRX:
WA: Support the exchange of the Cell DTX/DRX configuration over Xn.
FFS on the activation/deactivation status exchange.


In this contribution, we provide further analysis and proposals on the Cell DTX/DRX for NES.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2 Discussion
2.1 Information exchange over Xn
During RAN2#123 meeting[2], following agreements have been achieved on cell DTX/DRX configuration:  
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.
[…]
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
[…]
In RAN2, although there are still some issues left over, the cell DTX/DRX study has come to the end and the running CRs have been worked out.  The cell DTX/DRX parameters including periodicity, start slot/offset and on duration have been captured as the configuration to UE by RAN2’s running CR. Obviously, the cell DTX/DRX configuration with at least those parameters need to be exchanged between two NG-RAN nodes over Xn. The relative processing can be added to Xn Setup procedure and NG-RAN node Configuration Update procedure. We propose to turn the WA in last meeting to agreement.
According to RAN2’s last agreements[2], the cell DTX and the cell DRX features can be enabled separately, i.e., cell DTX can be configured without cell DRX. But RAN2 also agreed the parameters can be common between cell DTX/DRX if both cell DTX and DRX are configured, that further means the cell DRX configuration can share the same field with cell DTX configuration. When both cell DTX and DRX are configured, cell DRX is assumed being configured with the same parameters as cell DTX. So, it’s not clear whether cell DTX and DRX are configured with independent fields or share the common field. In our opinion, the cell DTX/DRX configuration exchanged over Xn can follow the RAN’s design on cell DRX/DRX configuration (i.e., separate cell DTX/DRX configurations or common configuration).
Proposal 1: Turn the WA in last meeting to agreement: Support the exchange of the cell DTX/DRX configuration over Xn. RAN3 can follow RAN2’s design for cell DTX/DRX configuration on exchanging the cell DTX/DRX configuration over Xn.
Per last RAN3 meeting[1], it is FFS on the activation/deactivation status exchange over Xn. As agreed by RAN1 and RAN2, two activation/deactivation approaches are introduced:
1. Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e., activated immediately once configured by RRC and deactivated once the RRC configuration is released.
2. Cell DTX/DRX is pre-configured by RRC signalling and can be activated/deactivated by group common L1 signalling.
For approach 1, the activation/deactivation status exchange is not necessary because it is assumed cell DTX/DRX is activated/deactivated once the configuration is setup or released over Xn. For approach 2, the cell DTX/DRX status is changed dynamically by L1 signal, in our view it’s not proper to exchange such dynamic change of activation/deactivation status over Xn. No matter which approach to use, once the setup or release of cell DTX/DRX configuration is received over Xn, gNB can determine the strategy towards the neighbor cells, e.g., selecting the neighbor cell as target cell for UE HO.  So, there is no need to exchange activation/deactivation status over Xn.
Proposal 2: The cell DTX/DRX activation/deactivation status is not exchanged over Xn.
2.2 Interaction between gNB-DU and gNB-CU
An important issue to be addressed for RAN3 is which logical entity to determine the cell DTX/DRX configuration in CU-DU split case. According to RAN2 discussion, gNB is assumed to stop transmission/reception during non-active period of cell DTX/DRX, e.g., gNB does not schedule UE-specific dynamic grants during non-active period of cell DTX and it up to gNB whether to schedule retransmission during non-active period of cell DTX. 
It is observed that the gNB-DU needs to be aware of the active/non-active period of cell DTX/DRX at the requirement of discontinuous transmission/reception.
Observation 1: The gNB-DU needs to be aware of active/non-active period of cell DTX/DRX.
On the other hand, RAN2 is discussing the cell DTX/DRX alignment with UE C-DRX. It is agreed that the gNB should ensures at least partial overlapping between UE C-DRX on-duration and cell DTX/DRX on-duration and it is up to gNB implementation to ensure the alignment. According to current specification, the UE C-DRX is configured by gNB-DU node. To align the Cell DTX/DRX with the UE C-DRX, the Cell DTX/DRX configuration should also be determined by gNB-DU. Thus, the gNB-DU is a suitable logical node for determining the Cell DTX/DRX configuration.
Observation 2: The gNB-DU is a suitable logical node for determining the cell DTX/DRX configuration parameters.
Proposal 3: It is up to gNB-DU to determine the cell DTX/DRX configuration.
For exchanging the cell DTX/DRX configuration over Xn, the CU needs obtaining the cell DTX/DRX configuration from the DU. The DU can deliver the cell DTX/DRX configuration to the CU via non-UE associated signalling over F1, e.g., the GNB-DU CONFIGURATION UPDATE message.
Proposal 4: The gNB-DU can deliver the cell DTX/DRX configuration to the gNB-CU over F1.
In our view, the gNB-CU can also send the assistance information for cell DTX/DRX to gNB-DU via a non-UE associated signalling (e.g., the GNB-CU CONFIGURATION UPDATE message). The assistance information can include the recommended cell DTX/DRX parameters, the gNB-DU receiving the assistance information can decide cell DTX/DRX configuration. Or the assistance information can include requirement for NES actions (like the CCO Assistance Information indicating CCO issues), then the gNB-DU receiving the assistance information can decide when to activate Cell DTX/DRX.
Proposal 5: The gNB-CU can send assistance information for Cell DTX/DRX to gNB-DU.
Based on the conclusion of RAN2, the cell DTX/DRX is configured via UE specific RRC signaling. It is FFS in RAN2 whether the cell DTX/DRX is per MAC entity or per cell configuration for UE, however, the RRC configuration for cell DTX/DRX should belong to CellGroupConfig of RRC message no matter which option is applied. So, the RRC cell DTX/DRX configuration should be included in CellGroupConfig in DU to CU RRC Information IE from gNB-DU to gNB-CU. The detail information in the RRC configuration for cell DTX/DRX depends on RAN2.
Proposal 6: The RRC cell DTX/DRX configuration to UE is included in CellGroupConfig of DU to CU RRC Information IE from gNB-DU to gNB-CU. The detail information in the RRC cell DTX/DRX configuration depends on RAN2.
For UE C-DRX, in current specification, gNB-DU is allowed to proactively initiate the RRC configuration modification procedure using UE CONTEXT MODIFICATION REQUIRED message. Similarly, a corresponding signaling procedure can be reused for updating the RRC configuration on cell DTX/DRX. gNB-DU can use the UE Context Modification Required procedure to update the RRC configuration for cell DTX/DRX or release the RRC cell DTX/DRX configuration.
Proposal 7: The UE Context Modification Required procedure can be reused for updating RRC configuration for cell DTX/DRX.
3 Conclusion
In the previous sections we made the following observations and proposals:
Proposal 1: Turn the WA in last meeting to agreement: Support the exchange of the cell DTX/DRX configuration over Xn. RAN3 can follow RAN2’s design for cell DTX/DRX configuration on exchanging the cell DTX/DRX configuration over Xn.
Proposal 2: The cell DTX/DRX activation/deactivation status is not exchanged over Xn.
Observation 1: The gNB-DU needs to be aware of active/non-active period of cell DTX/DRX.
Observation 2: The gNB-DU is a suitable logical node for determining the cell DTX/DRX configuration parameters.
Proposal 3: It is up to gNB-DU to determine the cell DTX/DRX configuration.
Proposal 4: The gNB-DU can deliver the cell DTX/DRX configuration to the gNB-CU over F1.
Proposal 5: The gNB-CU can send assistance information for Cell DTX/DRX to gNB-DU.
Proposal 6: The RRC cell DTX/DRX configuration to UE is included in CellGroupConfig of DU to CU RRC Information IE from gNB-DU to gNB-CU. The detail information in the RRC cell DTX/DRX configuration depends on RAN2.
Proposal 7: The UE Context Modification Required procedure can be reused for updating RRC configuration for cell DTX/DRX.
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