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[bookmark: OLE_LINK338][bookmark: OLE_LINK339]Introduction
According to RAN2#113bis-e agreements, switching from SDT procedure to non-SDT procedure is supported at least by RRCResume. However, it is still FFS whether an explicit switching indication in RAR/fallbackRAR/DCI could be supported from SDT procedure to non-SDT procedure.
Moreover, according to RAN2#113bis-e agreement, it is still FFS whether an implicit mechanism (e.g., initial UL transmission in msgA/Msg3/CG resources fails configured number of times) could be supported to switch from SDT procedure to non-SDT procedure. 
On the other hand, it has been agreed that the UE should prioritize the selection of CG-SDT over RA-SDT. Moreover, according to RAN2#113bis-e agreement, RAN2 decided it is FFS whether switching from CG-SDT to RA-SDT is allowed or not. Hence, we provide our views on the issues of switching from SDT to non-SDT as well as switching from CG-SDT to RA-SDT in the present contribution.
	[bookmark: OLE_LINK210][bookmark: OLE_LINK211][bookmark: Proposal_Pattern_Length]Agreement in RAN2#113 bis
· Switching from SDT to non-SDT is supported.
· FFS Switching from CG-SDT to RA-SDT is not allowed
· UE switches from SDT to non-SDT in following cases:
· Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
· Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
· FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times


Discussion
[bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK451][bookmark: OLE_LINK452][bookmark: OLE_LINK1115][bookmark: OLE_LINK1116]Switching from RA-SDT to non-SDT procedure
[bookmark: OLE_LINK79][bookmark: OLE_LINK85]Figure 1 illustrates a signaling flow for a RA-SDT. The UE in RRC_INACTIVE initiates a RA-SDT when it has UL small data available for transmission and the criteria to initiate RA-SDT are satisfied. During the RA procedure that is part of the RA-SDT, the UE transmits the preamble/PRACH resource with SDT indication via Msg1/MsgA. Then the UE transmits an RRC resume request message and UL small data through Msg3 (scheduled by Msg2 RAR)/MsgA PUSCH. Once the Msg3/MsgA PUSCH has been transmitted, the UE should monitor PDCCH to receive Msg4/MsgB for contention resolution.
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[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Figure 1 - RA-SDT

To accommodate both RRC resume request message and UL small data, the TBS of the scheduled/ configured Msg3/MsgA PUSCH from a RA-SDT may be larger than that from a non-SDT. As a result, when the channel condition is bad, it might be harder for the NW to decode the Msg3/MsgA payload including both RRC message and UL small data. Consequently, more resources could be wasted. When this case happens, it is beneficial to switch the UE to non-SDT procedure while the RA procedure of the RA-SDT is still ongoing. In one example, the UE can switch to non-SDT based on an explicit indication from the NW 
In the case that the RA procedure is 4-step, the NW could include such an explicit indication in MSG2. In the case that the RA procedure is 2-step, the NW could include such an explicit indication in MSGB. As such, the UE can switch to non-SDT procedure in a timely manner without needing to wait until the completion of the 4-step/2-step RA procedure. 
Proposal 1: In the case that the RA-SDT is 4-step, the NW could include an explicit switching indication in Msg2 to switch the UE from RA-SDT to non-SDT procedure. 
Proposal 2: In the case that the RA-SDT is 2-step, the NW could include an explicit switching indication in MsgB to switch the UE from RA-SDT to non-SDT procedure. 
Other than an explicit indication, some implicit mechanisms could also be introduced to switch a UE to non-SDT procedure while the RA procedure of the RA-SDT is still ongoing. The implicit mechanism is beneficial in the cases that the UE cannot monitor PDCCH successfully, cannot receive a DL transmission (with explicit switching indication) from the NW, and/or the NW does not receive RA-SDT preamble/Msg3 from the UE at all (e.g., due to poor channel condition). When those cases happen, the UE’s RA-ResponseWindow, msgB-ResponseWindow, and/or ra-ContentionResolutionTimer could expire, and the UE could reattempt to transmit Msg1/MSGA and/or Msg 3 during the RA-SDT. Hence, it is beneficial if the UE could switch from RA-SDT to non-SDT procedure by itself, e.g., after a number of transmission attempts. 
Proposal 3: Support implicit switching from RA-SDT to non-SDT procedure based on a number of transmission attempts.
Proposal 4: The number of transmission attempts for implicit switching from RA-SDT to non-SDT procedure could be based on the expiration of the UE’s RA-ResponseWindow, msgB-ResponseWindow, and/or ra-ContentionResolutionTimer.
[bookmark: OLE_LINK128][bookmark: OLE_LINK129]As depicted in Figure 1, after successful completion of the RA procedure, the UE should further monitor PDCCH to receive the possible scheduling for subsequent data transmission if the RA-SDT hasn’t been terminated. In the end, the NW can send an RRC release message to terminate the RA-SDT. The period between RA completion to the end of the RA-SDT can be referred to as the subsequent transmission phase. 
During the subsequent transmission phase of a RA-SDT, we think the network could either send a switching indication to the UE on PDCCH or via a RRC resume message to switch a UE to non-SDT procedure. With a DCI-based switching indication, both the signaling overhead and UE’s power consumption could be reduced.
Proposal 5: NW could send a DCI-based indication to switch a UE from RA-SDT to non-SDT procedure during subsequent transmission phase of RA-SDT.
Switching from CG-SDT to non-SDT procedure
Figure 2 illustrates a signaling flow for a CG-SDT. The UE in RRC_INACTIVE initiates a CG-SDT when it has UL small data available for transmission and the criteria to initiate CG-SDT are satisfied. During the CG-SDT, the UE performs a first transmission of RRC resume request message and UL small data and via a CG-based SDT resource. After the first transmission, the UE should further monitor PDCCH to receive the possible scheduling for subsequent data transmission until the NW sends an RRC release message to terminate the CG-SDT.
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Figure 2 – CG-SDT
During subsequent transmission phase of the CG-SDT, we think the network could either send a switching indication to the UE on PDCCH or via a RRC resume message to switch a UE to non-SDT procedure. With a DCI-based switching indication, both the signaling overhead and UE’s power consumption could be reduced.
Proposal 6: NW could send a DCI-based indication to switch a UE from CG-SDT to non-SDT procedure during subsequent transmission phase of CG-SDT.
Switching from CG-SDT to RA-SDT
RAN2 has agreed the following conditions need to be satisfied to select a SDT procedure:
· Condition 1: RSRP is greater than or equal to a RSRP threshold to select between SDT procedure and non-SDT procedure.
· Condition 2: Available data volume is smaller than or equal to a data volume threshold to select between SDT procedure and non-SDT procedure.
Moreover, RAN2 has concluded that it is FFS if re-evaluation for every CG transmission is necessary. If this assumption holds, during the subsequent transmission phase of a CG-SDT, the CG-based SDT resources could become unavailable at the UE due to poor DL quality from the SSB that corresponds to the CG-based SDT resource (e.g., none of the SSBs’ RSRP is above the RSRP threshold for beam selection for CG-SDT). Even if a UE successfully selects a SSB for CG-SDT, the UE may still be unable to receive a feedback from the network after transmission on a CG-based SDT resource corresponding to the selected SSB due to poor DL quality.  
Another case that leads to unavailable CG-based SDT resource may be due to invalid TA. It has been agreed that CG-based SDT resources should be released after TA timer expiry. Moreover, RAN2 is still discussing whether to release TA resource due to large RSRP change between TA updates.  
Nevertheless, condition 1 and condition 2 could still be met when CG-based SDT resources become unavailable at the UE or when CG transmission is unsuccessful. In this sense, the UE does not necessarily need to switch to non-SDT procedure if it is also configured with RA-based SDT resources. Instead, the UE could initiate a RA-SDT, and transmit a preamble/PRACH configured for SDT. As such, the RA-based SDT resources would not be wasted. What is more is that the network can configure a new CG-SDT configuration during the RA-SDT. The UE could also recover a TA during the RA-SDT. As such, the UE could keep performing SDT procedure without leaving RRC_INACTIVE state. Moreover, with RA-SDT, the UE could potentially be configured/scheduled with larger PUSCH in Msg3/MsgA payload as compared with the Msg3/MsgA payload from non-SDT or the UE can perform small data transmission during subsequent transmission phase. This enables the UE to transmit more pending UL small data without transitioning to RRC_CONNECTED state. 
One might argue that PDU rebuilding could be a potential issue if switching from CG-SDT to RA-SDT is allowed. However, we think this could be left up to UE implementation, as current MAC specification [2] has already captured the similar behavior. Hence, switching from CG-SDT to RA-SDT is beneficial when certain conditions occur.
Proposal 7: Support switching from CG-SDT to RA-SDT at least for the following conditions.
· Qualified beam associated with the CG-SDT resources is not available.
· TA becomes invalid (e.g., due to TA timer expiry or large RSRP change).
· After a number of unsuccessful CG transmissions.
Proposal 8: It is up to UE implementation to handle PDU rebuilding when switching from CG-SDT to RA-SDT.
Conclusion
Based on the above description, we have the following proposals.
Proposal 1: In the case that the RA-SDT is 4-step, the NW could include an explicit switching indication in Msg2 to switch the UE from RA-SDT to non-SDT procedure. 
Proposal 2: In the case that the RA-SDT is 2-step, the NW could include an explicit switching indication in MsgB to switch the UE from RA-SDT to non-SDT procedure. 
Proposal 3: Support implicit switching from RA-SDT to non-SDT procedure based on a number of transmission attempts.
Proposal 4: The number of transmission attempts for implicit switching from RA-SDT to non-SDT procedure could be based on the expiration of the UE’s RA-ResponseWindow, msgB-ResponseWindow, and/or ra-ContentionResolutionTimer.
Proposal 5: NW could send a DCI-based indication to switch a UE from RA-SDT to non-SDT procedure.
Proposal 6: NW could send a DCI-based indication to switch a UE from CG-SDT to non-SDT procedure.
Proposal 7: Support switching from CG-SDT to RA-SDT at least for the following conditions.
· Qualified beam associated with the CG-SDT resources is not available.
· TA becomes invalid (e.g., due to TA timer expiry or large RSRP change).
· After a number of unsuccessful CG transmissions.
Proposal 8: It is up to UE implementation to handle PDU rebuilding when switching from CG-SDT to RA-SDT.
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