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1. Introduction
As been discussed in the previous RAN2 and RAN3 meetings, both RACH-based and CG-based SDT are supported. And we have the working assumption in RAN3 [1] that to further discuss the RAN3 impact to support CG-based SDT, especially consider split-gNB case.
WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
In this contribution we will try to identify the potential impact on RAN3 to support CG-based SDT in case of CU-DU split architecture.
2. Discussion
In this contribution, we sort out some issues to support CG-based SDT in CU-DU split architecture, as below:
· Which node is responsible for allocating the CG resources?
· Which node decides to configure CG resources for the UE? CU or DU?  
· How to provide the CG configuration for SDT from gNB-DU to gNB-CU?
· How to maintain the F1 resources for CG-based SDT?

1. Which node is responsible for allocating the CG resources?
In CU-DU split architecture, the CG resources are allocated in gNB-DU, it is part of the CellGroupConfig and been provided to gNB-CU in the DU to CU RRC Information for further generation of the RRC Message in the CU. As the CG resources are tightly related to the UL scheduling, for SDT, the info should also be allocated in gNB-DU.
Observation 1: In the existing F1 interface, the CG resources are allocated in gNB-DU and been provided to gNB-CU via DU to CU RRC Information.
Proposal 1: CG resources for SDT should be alloated in gNB-DU, and been provided to gNB-CU for RRC message generation.

2. Which node decides to configure CG resources for the UE? CU or DU?  
Currently, there’s no clearly specification on the conditions for configuration of the CG resources for a UE, we could assume it’s up to the implementation of the gNB. In the existing F1 interface, the CG resource is allocated by gNB-DU itself, not requested by gNB-CU.  
Observation 2: From the existing F1 interface, the CG resource is allocated by gNB-DU itself, not requested by the gNB-CU.
In current interface, the ConfiguredGrantConfig is part of CellGroupConfig, which is included in the DU to CU RRC Information in the UE CONTEXT SETUP RESPONSE, UE CONTEXT MODIFICATION RESPONSE and UE CONTEXT MODIFICATION REQUIRED messages. And the CG resources are used for RRC Connected UE.
For SDT, the CG resource is been used in RRC_INACTIVE. But gNB-DU does not know whether and when gNB-CU will send UE into RRC_INACTIVE. So it does not know whether when to provide the CG resources to gNB-CU for CG-based SDT.
Observation 3: gNB-DU does not know whether and when gNB-CU will send UE in RRC Inactive.
When gNB-CU decides to send UE into Inactive, and expect to support SDT in RRC Inactive. It may request gNB-DU to provide the CG configuration for SDT, and use it to generate the RRCRelease message for the UE. If gNB-DU does not provide the CG configuration for SDT, the CG-based procedure could not be applied, RACH-based SDT may be applied.
Proposal 2: gNB-CU should request gNB-DU to allocate CG configuration for SDT before it sends UE into RRC_INACTIVE. If gNB-DU does not provide the CG configuration for SDT, CG-based SDT could not be supported. 

3. How to provide the CG configuration fro SDT from gNB-DU to gNB-CU?
How to define the CG resources for SDT? If it’s same or different with the normal CG resources configured for RRC connected UE? It seems this should be discussed in RAN2. 
If the existing CellGroupConfig could be reused to transfer the CG configuration for SDT, the DU to CU RRC Information could be reused. Or else, a new IE may need to be introduced for provision of the CG resources as defined in RAN2 in F1-AP.
Proposal 3: how to provide CG configuration for SDT from gNB-DU to gNB-CU is pending to how the CG resources for SDT is defined, which should be discussed in RAN2. 

4. How to maintain the F1 resources for CG-based SDT?
In the legacy F1 interface, the UE’s L1/L2 resources in gNB-DU are released when CU sends the UE into RRC_INACTIVE.  Obviously, for CG-based SDT, the L1/L2 resources in DU, at least the CG configuration should be kept in gNB-DU when send the UE into RRC Inactive.
Here are two options on how to maintain the UE context in gNB-DU for CG-based SDT:
Option 1: gNB-CU does not send UE CONTEXT RELEASE COMMAND to the DU, all the UE related radio resources in gNB-DU are kept.
Option 2: UE CONTEXT RELEASE COMMAND is sent to gNB-DU as legacy, an indication is added to inform gNB-DU to keep the CG configuration for SDT. 
Proposal 4: RAN3 is requested to discuss to keep the full UE context or only the CG configuration for SDT in gNB-DU when the UE is sent to RRC_INACTIVE.

3. Conclusion
After the above analysis, we provide the following proposals
Observation 1: In the existing F1 interface, the CG resources are allocated in gNB-DU and been provided to gNB-CU via DU to CU RRC Information.
Proposal 1: CG resources for SDT should be alloated in gNB-DU, and been provided to gNB-CU for RRC message generation.
Observation 2: From the existing F1 interface, the CG resource is allocated by gNB-DU itself, not requested by the gNB-CU.
Observation 3: gNB-DU does not know whether and when gNB-CU will send UE in RRC Inactive.
Proposal 2: gNB-CU should request gNB-DU to allocate CG configuration for SDT before it sends UE into RRC_INACTIVE. If gNB-DU does not provide the CG configuration for SDT, CG-based SDT could not be supported. 
Proposal 3: how to provide CG configuration for SDT from gNB-DU to gNB-CU is pending to how the CG resources for SDT is defined, which should be discussed in RAN2. 
Proposal 4: RAN3 is request to discuss to keep the full UE context or only the CG configuration for SDT in gNB-DU when the UE is sent to RRC_INACTIVE.
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