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According to the discussion on the small data transmission (i.e. SDT) in the RAN2#112e meeting, RAN2 agreed to introduce the configured grant configuration for the inactive data transmission [1]. The email discussion [2] on the CG-SDT also discussed some detailed aspects of the CG-SDT procedure. In this contribution we discuss how the UE triggers the data retransmission for the CG-SDT, which has not been included in the CG-SDT email discussion [2].
Discussion
Retransmission of the CG SDT


Figure 1: Retransmission of the CG SDT
According to the type-1 CG configuration, the CG occurs periodically, and each CG is associated with a specific HARQ process. Here we consider that the procedure (i.e. HARQ process allocation and the selection of CG resource) of using the type-1 CG can be reused as current specification. As illustrated in the Figure 1, the UE would select a CG for the HARQ initial transmission of the uplink data. Then the UE can start a timer for the reception of the feedbacks from the gNB. As the UE could use more than one CG(s) for the uplink data transmission, we consider that the feedbacks from the gNB should be independently to confirm the reception of each uplink transmission.
Proposal 1: The UE is allowed to use multiple CG resources of the same CG configuration for CG-SDT.
Proposal 2: The UE starts a response timer per HARQ process during which the UE monitors the feedback from the gNB.
Regarding the content of the feedbacks from the gNB, we consider that if the gNB is not able to decode the MAC PDU of the initial HARQ transmission, the gNB can use a DG to schedule a retransmission for the corresponding HARQ process.
Proposal 3: The gNB can use a DG to schedule a retransmission for the corresponding HARQ process of the CG.
If the gNB does not detect the UL transmission of the UE (e.g. due to the very low uplink transmission power), then the UE should be allowed to autonomously retransmit the data buffered in the HARQ process. According to the Rel-16 IIOT WID, the UE is allowed to retransmit the data buffered in the HARQ process in the next available CG of the same HARQ process and the same CG configuration. Here we consider that the UE autonomous retransmission solution as used in Rel-16 can be also reused for the CG-SDT, as illustrated in Figure 1.
Proposal 4: The UE triggers the retransmission when the network feedback is not received during the running period of the response timer.
Proposal 5: When the UE triggers the retransmission, the UE uses the CG resource of the same HARQ process for retransmission, as the Rel-16 IIOT.
To stop the UE autonomous retransmission, an HARQ ACK feedback is needed from the gNB. According to the 3GPP TS 38.212, the DFI which has already been included in the DCI format 0_1 can be reused.
Proposal 6: The Rel-16 DFI is reused as the HARQ ACK feedback for the CG-SDT.
Regarding the feedbacks from the gNB, RAN1 needs to discuss the DFT for the CG-SDT and which CORESET/SearchSpace can be configured/used. Thus we consider that RAN2 should send an LS to RAN1 on the RAN2 agreements made for the feedbacks for the CG-SDT.
Proposal 7: RAN2 is kindly requested to send an LS to RAN1 on the feedbacks for the CG-SDT. 
Conclusions
According to the analysis given above, we have the following Proposals for the CG-SDT retransmission:
Proposal 1: The UE is allowed to use multiple CG resources of the same CG configuration for CG-SDT.
Proposal 2: The UE starts a response timer per HARQ process during which the UE monitors the feedback from the gNB.
Proposal 3: The gNB can use a DG to schedule a retransmission for the corresponding HARQ process of the CG.
Proposal 4: The UE triggers the retransmission when the network feedback is not received during the running period of the response timer.
Proposal 5: When the UE triggers the retransmission, the UE uses the CG resource of the same HARQ process for retransmission, as the Rel-16 IIOT.
Proposal 6: The Rel-16 DFI is reused as the HARQ ACK feedback for the CG-SDT.
Proposal 7: RAN2 is kindly requested to send an LS to RAN1 on the feedbacks for the CG-SDT. 
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