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Introduction
A new WID on small data transmission was approved in Rel-17[1]. As one of the key objectives, the CG-based SDT need to be supported in SDT:
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state including a CCCH message in the first UL message [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
· Specify RRM core requirements for small data transmission in RRC_INACTIVE, if needed [RAN4]
According to the work assumption agreed in pervious RAN3 meeting, RAN3 will further discuss impacts for CG-based SDT and mainly consider split-gNB case. The intention of this contribution is to identify the potential impact on RAN3, especially in case of CU-DU split architecture.
Discussion
RRC Connected to RRC inactive
Per TS38.401, the signalling procedure on the state transition from Connected to inactive state is as below:


Figure 1 RRC Connected to RRC Inactive state transition
In step 5, the gNB-CU-CP sends BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP to indicate UE is entering RRC-inactive state. And both the gNB-CU-CP and gNB-CU-UP still keep its UL F1 TEIDs after step6.
On PDCP action during at initiation of SDT procedure, RAN2 had made the following agreements in RAN2#115:
· At initiation of SDT procedure, the PDCP status report is not triggered even if the RB is configured with statusReportRequired
· If ROHC is configured, the area scope of ROHC continuity is specified in the specification, i.e. gNB configuration is not needed
· At initiation of SDT procedure, the RRC indicates to the PDCP to disable the PDCP status report, e.g. by de-configuring statusReportRequired (i.e. UE internally indicates).  FFS how PDCP status reporting is enabled.    
· PDCP entities of only the non-SDT RBs are re-established (i.e. not for the SDT RBs) when the UE moves from RRC_INACTIVE with SDT session ongoing to RRC CONNECTED.
According to the above agreements, PDCP entity has different action for SDT bearer. Therefore, the gNB-CU-CP should be informed the gNB-CU-CP about to suspend the SDT bearers. To this end, the bearer context modification message in step 5 should introduce a new IE to indicate which SDT bearer(s) are need to suspend.
Proposal 1: For state transition from connected to inactive, the E1 message Bearer Context Modification message should introduce a new IE to indicate which SDT bearer(s) are need to suspend.
UE resume in the same gNB
The following figure depicts SDT solution with CG-based SDT. Here the receiving gNB and anchor gNB are the same.


Figure 2 CG-based SDT
In this procedure, gNB-DU does not need to buffer UL data and can directly send to gNB-CU-UP as F1-U DL/UL TEIDs still kept. For RA-based SDT, UL data cannot directly send to gNB-CU-UP and only buffers at gNB-DU. The UE context set up procedure shall be handled at F1AP, to establish F1 connection and SDT RLC tunnel. If verification of UE identify is successful, the gNB-CU-CP should send Bear Context Modification Request message to gNB-CU-UP to resume SDT bearers. Thus, a new IE, namely SDT bearer resume, should be contained in step 6. With this IE, only SDT bearers are resumed. 
Proposal 2: For UE resume in the same gNB, a new IE shall be introduced in Bear Context Modification Request message to indicate the resume operation for SDT bearers. 
The signaling procedure for state transition from SDT session ongoing to RRC CONNECTED or RRC Inactive is depicted in Figure 3. In case of no SDT data arrivals, the gNB-CU-UP indicates which DRB(s) are inactivity via E1 message Bearer Context Inactivity Notification. Since the gNB-CU-CP is clear about which DRB(s) are configured to SDT type, there is no need to enhance the current E1 message. Due to no SDT data expected, the gNB-CU-CP decides to send RRC release to UE. Subsequently, gNB-CU-CP shall send the bearer context modification message with suspend SDT bearer indicator.
 In case of the non-SDT packets arrival from core network, the gNB-CU-UP shall inform the gNB-CU-CP about DL data arrival via DL Data Notification. For this case, the gNB-CU-CP will decide to transit UE state from RRC Inactive to RRC CONNECTED. In step 2a, the gNB-CU-CP send Bearer Context Modification message with Bearer Context Status Change to resume all of bearers, including non-SDT bearer(s) and SDT bearer(s). 


Figure 3 to Connected/to inactive


Proposal
Based on the above analysis, we have the following proposals:
Proposal 1: For state transition from connected to inactive, the E1 message Bearer Context Modification message should introduce a new IE to indicate which SDT bearer(s) are need to suspend.
Proposal 2: For UE resume in the same gNB, a new IE shall be introduced in Bear Context Modification Request message to indicate the resume operation for SDT bearers. 
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