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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#113bis-e meeting, various agreements were achieved on CG-SDT [1]. 
Agreements:
1	CG-SDT resources can be configured at the same time on NUL and SUL 
2	Implicit release of CG-SDT resource is not supported
3	UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.

4	Support retransmission by dynamic grant for CG-SDT. 
[bookmark: _GoBack]5	Support multiple HARQ processes for uplink CG-SDT. 
6	CG resource availability delay is not considered as a criterion for CG validation.
7	UL carrier selection is performed before CG-SDT selection
8	FFS CG-SDT resource can be configured on BWPs other than initial BWP
In the following, we discuss remaining issues and FFSs of last meeting, our analysis as well as preferences are also provided.
Discussion
2.1. HARQ process ID calculation
In RAN2#113bis meeting, it was agreed that multiple HARQ processes are supported for CG-SDT. Another issue is how to select HARQ process ID for CG-SDT. For CG in NR, there are two types of solution to determine the HARQ process ID [2].
· Solution 1: UE calculates HARQ process ID according to IIoT in Rel-16.
· Solution 2: UE selects HARQ process ID according to NR-U in Rel-16.
In solution 1, HARQ process ID is calculated based on timing that CG occurs. The network can be aware of HARQ process of CG based on the timing when CG occurs. Accordingly retransmission can be scheduled by the network.
Solution 2 is introduced by NR-U to mitigate the latency impacts as resource consumption due to LBT failure. And the HARQ process ID is selected in one HARQ process ID pool. The UE should attach CG-UCI to MAC PDU to inform the network of the HARQ process ID for the CG.
In SDT, dedicated CG resources are assigned to and we think we should focus on licensed spectrum with high priority. Hence solution 1 is preferred. If unlicensed spectrum is studied in the future, solution 2 can be investigated.
Besides, harq-ProcID-Offset2 was introduced in IIoT to avoid collision of HARQ process ID when multiple CG configurations are available. Since we already assume that multiple CG configurations in CG-SDT, harq-ProcID-Offset2 can be reused.
Considering all the analysis above, we propose that:
[bookmark: _Toc54340282][bookmark: _Toc70431294][bookmark: _Toc71375367]Proposal 1: HARQ process ID in CG-SDT should be calculated based on the method used in Rel-16 IIoT.
If the HARQ process ID in CG-SDT is calculated based on the timing that CG occurs, network is aware of the HARQ process ID. Furthermore, since the CG resources as well as DM-RS are UE dedicated resources, the network has good knowledge of what resources the UE used for CG transmission. In consequence, the network based retransmission can be applied in CG-SDT. Hence, we see no reason to introduce autonomous retransmission in CG-SDT.
[bookmark: _Toc70431295][bookmark: _Toc71375368]Proposal 2: Autonomous retransmission is not supported in CG-SDT.
2.2. Timers in CG-SDT
In Rel-16 RRC connected state, two timers, i.e. configuredGrantTimer and cg-RetransmissionTimer are defined. Besides, in RAN2#113bis meeting, it was agreed that UE starts a window after CG/DG transmission for CG-SDT. But how to maintain the timer is still FFS. In the following, we first analysis whether the existing timers can be reused in SDT. Then, we analyze how this new window/timer works in SDT, i.e. design a new timer or to reuse an existing timer.
Cg-RetransmissionTimer
In NR-U, the shared spectrum may be occupied by other equipments. So cg-RetransmissionTimer is defined. When this timer for a HARQ process expires, and the UE does not receive DFI carrying ACK, UE will consider the HARQ process fails and autonomous retransmission is performed. It can be seen that cg-RetransmissionTimer is used to trigger autonomous retransmission. However, in light of Proposal 2, i.e. autonomous retransmission is not supported in SDT,  cg-RetransmissionTimer is not needed to be introduced either.
[bookmark: _Toc70431296][bookmark: _Toc71375369]Proposal 3: cg-RetransmissionTimer is not supported in CG-SDT.
ConfiguredGrantTimer
In NR, there is no feedback channel for UL transmission. For CG, if there is no feedback on whether the transmission for a HARQ process has been transmitted successfully, the HARQ process will be occupied and no new transmission of the HARQ process will be performed. Therefore, configuredGrantTimer is introduced in NR. ConfiguredGrantTimer is started when new/retransmission (either CG or DG) for a HARQ process of CG configuration is performed. When the timer for a HARQ process is running, UE can’t perform new transmission of the same HARQ process using CG grant.
In NR-U, DFI is defined to send feedback to the UE. DCI format 0_1 which carrying ACK/NACK bits can be used to indicate whether the HARQ process(es) has(ve) been transmitted successfully. Then, cg-RetransmissionTimer is stopped to avoid UE autonomous retransmission.
Either ConfiguredGrantTimer or DFI can be used to indicate whether the HARQ process is successfully transmitted. But DFI which is carried in DCI will definitely bring overhead on PDCCH. This eventually eliminates the benefits of CG which aims to reduce PDCCH overhead.
Thus, we propose that:
[bookmark: _Toc70431297][bookmark: _Toc71375370]Proposal 4: ConfiguredGrantTimer is supported in CG-SDT.
[bookmark: _Toc70431298][bookmark: _Toc71375371]Proposal 5: DFI is not supported in SDT at least in Rel-17 CG-SDT.
New window
It has been agreed that a window is started after CG/DG transmission for CG-SDT [1].
3	UE start a window after CG/DG transmission for CG-SDT.   FFS whether to design a new timer or to reuse an existing timer.
This window which is temporarily named as sdt-CgWindowTimer, is somehow like pur-ResponseWindowTimer in LTE PUR. In PUR, pur-ResponseWindowTimer is started when UL new transmision or retransmission is performed. The UE stops pur-ResponseWindowTimer, when L1 ACK or fallback indication or PDCCH addressed to PUR-RNTI indicating successful transmission is received. While pur-ResponseWindowTimer is running, the UE keeps monitoring PDCCH. When pur-ResponseWindowTimer expires, the UE will regard PUR transmission as failure.
However, there are some differences in CG-SDT:
· subsequent UL/DL SDT is supported in CG-SDT;
· configuredGrantTimer is used in NR instead of L1 ACK in CG-SDT;
· one new timer, i.e. SDT failure detection timer is introduced in CG-SDT.
Then, the following issues need to be addressed:
· Issue 1: Whether sdt-CgWindowTimer is (re-)started or stopped when DL transmission is performed;
· Issue 2: whether sdt-CgWindowTimer is stopped when configuredGrantTimer expires;
· Issue 3: how to work together with SDT failure detection timer in SDT.
In our understanding, the mechanism of sdt-CgWindowTimer can be discussed when all is clear for SDT failure detection timer.
[bookmark: _Toc71375372]Proposal 6: The window after CG/DG transmission for CG-SDT can be discussed when the mechanism of SDT failure detection timer is clear.
Conclusion
This contribution analyzed the issues for CG-based SDT. We conclude the following proposals:
Proposal 1: HARQ process ID in CG-SDT should be calculated based on the method used in Rel-16 IIoT.
Proposal 2: Autonomous retransmission is not supported in CG-SDT.
Proposal 3: cg-RetransmissionTimer is not supported in CG-SDT.
Proposal 4: ConfiguredGrantTimer is supported in CG-SDT.
Proposal 5: DFI is not supported in SDT at least in Rel-17 CG-SDT.
Proposal 6: The window after CG/DG transmission for CG-SDT can be discussed when the mechanism of SDT failure detection timer is clear.
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