3GPP TSG-RAN WG3 Meeting #114-e	R3-215320
E-meeting, 1-11 Nov 2021

Agenda item:	  24.3
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo, Motorola Mobility
Title:			Support of CG-SDT
Document for:		Discussion and Decision
1	Introduction
This contribution discusses the procedures to support CG-SDT on: CG-SDT resource configuration, CG-SDT data transmission, CG-SDT fallback to RA-SDT/non-SDT and CG-SDT resource configuration release due to SDT-TAT expiry.
2	Discussion
CG-SDT resource configuration
In RAN2#113e [1], it was agreed that 
	1.   CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
3.	RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE


According to RAN2’s agreement, the CG-SDT resource configuration can only be provided in the RRCRelease message. Before sending the RRCRelease message, the gNB-CU needs to get the CG-SDT resource configuration from the gNB-DU. 


Figure 1. CG-SDT resource configuration
There are two SDT type: RACH-SDT and CG-SDT. The network needs to decide whether CG-SDT is configured for a DRB. In case of CU/DU split architecture, it could be better that gNB-CU determines whether CG-SDT should be configured for a DRB or not. 
-	When the gNB-CU determines UE to enter into RRC_INACTIVE state and CG-SDT should be configured for a DRB, the gNB-CU sends a CG-SDT required indication to the gNB-DU, e.g. in the UE CONTEXT MODIFICATION REQUEST message. The CG-SDT Required Indication may be per DRB basis. 
-	Upon receiving the CG-SDT Required Indication, the gNB-DU admits the CG-SDT and provides CG-SDT resource configuration to the gNB-CU, e.g. by the DU to CU RRC Information IE in the UE CONTEXT MODIFICATION RESPONSE message.
-	In order for CG-SDT data transmission in RRC_INACTIVE, the gNB-DU needs to store the UE context at least includes the CG-SDT resource configuration and C-RNTI. The UE associated logical F1 connection and F1-U resource e.g., the GTP-U tunnel should also be kept for subsequent data transmission.
When the gNB-CU determines CG-SDT is required to be configured for a DRB, the gNB-CU sends a CG-SDT required indication for the DRB to the gNB-DU in the UE CONTEXT MODIFICATION REQUEST message. 
The gNB-DU provides the CG-SDT resource configuration in the DU to CU RRC Information IE in the UE CONTEXT MODIFICATION RESPONSE message.
In RRC_INACTIVE, the gNB-DU needs to store the UE context at least includes the CG-SDT resource configuration and C-RNTI.
In RRC_INACTIVE, the UE associated logical F1 connection and F1-U resource are kept for the UE with CG-SDT configuration.
CG-SDT data transmission
In legacy, when receiving RRCResumeRequest message, the gNB-DU shall allocates a new C-RNTI and sends the INITIAL UL RRC MESSAGE TRANSFER message to the gNB-CU. As proposed in the proposal 4, for CG-SDT, the UE context, UE associated logical F1 connection and F1-U resource are kept, it is not necessary to perform the Initial UL RRC Message Transfer procedure. The reason is that in the establishment of the UE-associated logical F1-connection shall be initiated as part of the Initial UL RRC Message Transfer procedure. An alternative is to use DL RRC MESSAGE TRANSFER message for transmitting the RRCResumeRequest message.
When receiving RRCResumeRequest message for CG-SDT, the gNB-DU initialize the DL RRC Message Transfer procedure for transmitting the RRCResumeRequest message to the gNB-CU.
CG-SDT fallback to RA-SDT/non-SDT
In RAN2#113e [1], it was agreed that CG-SDT may fallback to RA-based SDT:
-	Upon arrival of data only for DRB/SRB(s) for which SDT is enabled, the high level procedure for selection between SDT and non SDT procedure is as follows:
-	If CG-SDT criteria is met: UE selects CG-SDT. UE initiate SDT procedure
-	Else if RA-SDT criteria is met: UE selects RA-SDT. UE initiate SDT procedure
-	Else: UE initiate non SDT procedure.


Figure 2. issue in case CG-SDT fallbacks to RA-SDT/non-SDT
During SDT procedure, if the UE fallbacks to RA-SDT or non-SDT procedure, a completely new UE associated logical F1 connection is setup for the UE during RA-SDT or non-SDT procedure. When the SDT procedures ends, the network may decide to reconfigure or release the CG-SDT resource configuration for the UE. However, since a completely new UE associated logical F1 connection was setup, the gNB-DU has no idea about the CG-SDT resource configuration since the CG-SDT resource configuration is linked to the old UE associated logical F1 connection.
Therefore, in case of CG-SDT fallback to RA-SDT or non-SDT, how the gNB-DU and UE reconfigure or release the old CG-SDT resource configuration in the new UE associated logical F1 connection needs to be addressed.
RAN3 discusses in case of CG-SDT fallback to RA-SDT or non-SDT, how the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection.
CG-SDT resource configuration release due to SDT-TAT expiry
In RAN2#113e, it was agreed that
Agreements
1. TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
2. UE releases CG-SDT resources when TAT expires in RRC_Inactive state

The gNB-DU may also release the CG-SDT resource due to TAT expires. In this case, how to release the UE context, the UE associated logical F1 connection and F1-U resource between gNB-CU and gNB-DU.
One solution is the gNB-DU starts the TAT-SDT upon it is configured or upon sending RRCRelease message to the UE. When the TAT-SDT expires, the gNB-DU triggers a UE Context Release Request procedure to request the gNB-CU releases the UE-associated logical F1 connection. For example, the gNB-DU sends a UE CONTEXT RELEASE REQUEST message to the gNB-CU. Within the message, a new cause value ‘TAT-SDT expiry’ is included to indicate the release request is caused by the TAT-SDT expiry.
Another solution is the gNB-DU sends TAT-SDT to the gNB-CU. When TAT-SDT expires, both the gNB-DU and gNB-CU release the stored F1-Connections, F1-U resource and related CG-SDT resource configuration locally.
RAN3 discusses how to release the stored CG-SDT resource, UE-associated logical F1 connection and F1-U resource when CG-SDT resource is not valid e.g. due to SDT-TAT expiry.
3	Conclusion
This contribution discusses the procedures to support CG-SDT and we propose:
1. When the gNB-CU determines CG-SDT is required to be configured for a DRB, the gNB-CU sends a CG-SDT required indication for the DRB to the gNB-DU in the UE CONTEXT MODIFICATION REQUEST message. 
1. The gNB-DU provides the CG-SDT resource configuration in the DU to CU RRC Information IE in the UE CONTEXT MODIFICATION RESPONSE message.
1. In RRC_INACTIVE, the gNB-DU needs to store the UE context at least includes the CG-SDT resource configuration and C-RNTI.
1. In RRC_INACTIVE, the UE associated logical F1 connection and F1-U resource are kept for the UE with CG-SDT configuration.
1. When receiving RRCResumeRequest message for CG-SDT, the gNB-DU initialize the DL RRC Message Transfer procedure for transmitting the RRCResumeRequest message to the gNB-CU.
1. RAN3 discusses in case of CG-SDT fallback to RA-SDT or non-SDT, how the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection.
1. RAN3 discusses how to release the stored CG-SDT resource, UE-associated logical F1 connection and F1-U resource when CG-SDT resource is not valid e.g. due to SDT-TAT expiry.
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