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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#114-e meeting, various agreements were achieved on CG-SDT[1]
Agreements:
1. Release of CG-SDT configuration by system information indication is not supported
1. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.    
1. For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold.  FFS if re-evaluation for every CG transmission is necessary 

In the following, we discuss the remaining issues. Our analysis and preferences are also provided.
Discussion
2.1. Window after CG/DG transmission for CG-SDT
In RAN2#113bis-e meeting, it was agreed that [2]:
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.

[bookmark: _Toc71375372]In the following, five approaches are provided:
· Approach 1: new T319 timer.
· Approach 2: cg-RetransmissionTimer like timer, i.e. UE performs retransmission after the timer  expires;
· Approach 3: pur-ResponseWindowTimer like timer, i.e. CG-SDT failure detection is declared when pur-ResponseWindowTimer like timer  expires;
· Approach 4: drx-RetransmissiontimerUL like timer, i.e. the timer is per HARQ process configured and the UE assumes network feedback should be received when the timer is running;
· Approach 5: drx-Inactivitytimer like timer, i.e. the UE keeps monitoring PDCCH when the timer is running;
2.1.1 New T319 timer
In this approach, the window after CG/DG transmission for CG-SDT is the new T319 timer which will be started for the initial SDT transmission. After expiration of this timer, the UE will consider the whole SDT procedure fails rather than CG-SDT procedure. In our understanding, the UE can fallback to RA procedure to initiate another transmission attempt. If new T319 timer is used to detect CG-SDT failure, it may be too long and low efficient.
[bookmark: _Toc79072806]Observation 1: New T319 timer is too long to be used for CG-SDT procedure.
[bookmark: _GoBack]And in the following, we discuss the approaches of the window defined for CG-SDT procedure particularly.

2.1.2 cg-RetransmissionTimer like timer
In this approach, cg_RetransmissionTimer like timer is started for each UL transmission. When cg_RetransmissionTimer like timer expires, UE assumes that the transmission fails and autonomous retransmission is performed which is similar to the cg_RetransmissionTimer timer [3]. This requires the network sends feedback for each UL transmission to stop the cg_RetransmissionTimer like timer. For example, network sends ACK to terminate the timer. Otherwise, the timer will be running until expiration.
[bookmark: _Toc79072807]Observation 2: Network feedback is needed to terminate the cg_RetransmissionTimer like timer if cg-RetransmissionTimer like timer is used.
When the timer expires, UE can select one CGO with the same HARQ process ID and the same TBS.  If the HARQ process ID is calculated by timing and multiple HARQ processes are reserved for the UE, it may happen that the retransmission is conducted after several CG periodicities. Taking into account of the duration of cg_RetransmissionTimer like timer, the overall delay for retransmission may be too long.
[bookmark: _Toc79072808]Observation 3: If the HARQ process ID is calculated based on timing, the interval between autonomous retransmission and new transmission may be too long if cg-RetransmissionTimer like timer is used.
In this approach, a maximum retransmission number needs to be defined. Otherwise, if no feedback is received from the network, the UE has to retransmit the CG again and again.
[bookmark: _Toc79072809]Observation 4: A maximum retransmission number is needed if cg-RetransmissionTimer like timer is used.
2.1.3 pur-ResponseWindowTimer like timer
In this approach, the UE starts pur-ResponseWindowTimer like timer when the UE performs uplink transmission and pur-ResponseWindowTimer like timer is not running. When the timer expires and no feedback is received from the network, the UE will consider that a failure happens, which is similar to pur-ResponseWindowTimer in LTE [4]. MAC can indicate RRC for initial CG transmission and then triggers RA-SDT or normal RRC resume procedure. For the case that failure is detected during subsequent transmission, MAC can trigger RA procedure and send C-RNTI to the network.
[bookmark: _Toc79072810]Observation 5: pur-ResponseWindowTimer like timer is used to detect failure in SDT procedure.
2.1.4 drx-Inactivitytimer like timer
In this approach, the UE keeps monitoring PDCCH only when the drx-Inactivitytimer like timer is running. In our understanding, subsequent transmission has been agreed in SDT. It may happen that subsequent downlink transmission may continue even there is no uplink transmission [3]. For example, the UE performs uplink transmission using CG occasion and starts drx-Inactivitytimer like timer. Afterwards, there is no uplink transmission and the timer expires. Then, the UE will not monitor PDCCH again until another uplink transmission is performed. Downlink transmission, if any, will be delayed to the next uplink transmission occasion. However, we think the UE should monitor the PDCCH at least for the whole SDT procedure.
[bookmark: _Toc79072811]Observation 6: The possible downlink transmission may be delayed because the UE does not monitor PDCCH when the drx-InactivityTimer like timer is not running.
2.1.5 drx-RetransmissiontimerUL like timer
In this approach, the timer is configured per HARQ process. And the UE will monitor PDCCH when the timer is running [3]. However, similar to section 2.1.3, some downlink transmissions may be delayed to the next uplink transmission occasion.
[bookmark: _Toc79072812]Observation 7: The possible downlink transmission may be delayed because the UE does not monitor PDCCH when the drx-RetransmissiontimerUL like timer is not running.
2.1.6 Comparison
In comparison of the 5 approaches, and considering Observation 1-6, it can be seen that Approach 1, 4 and 5 may bring negative impacts on the performance of SDT. Therefore, we propose that
[bookmark: _Toc78881409]Proposal 1: Both cg-RetransmissionTimer and pur-ResponseWindowTimer like timer can be studied further in CG-SDT.
2.2. HARQ process ID determination
In RAN2#113bis meeting, it was agreed that multiple HARQ processes are supported for CG-SDT. But it has not been decided on how to select HARQ process ID for CG-SDT. For CG in NR, there are two types of solutions to determine the HARQ process.
· 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. Since the network does not know the HARQ process ID until the packet is received by the network, network based scheduling can’t be used for retransmission. Hence, if solution 2 is applied, autonomous retransmission mechanism should be supported. Otherwise, no retransmission can be conducted.
In SDT, we think we should focus on licensed spectrum with high priority if dedicated CG resources are assigned. Hence solution 1 is preferred. If unlicensed spectrum is studied in the future, solution 2 can be investigated. Parameter harq-ProcID-Offset2 was introduced in IIoT to avoid collision of HARQ process ID when multiple CG configurations are available. 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: _Toc78881410]Proposal 2: HARQ process ID in CG-SDT should be calculated based on the method used in Rel-16 IIoT.
Conclusion
This contribution analyzed the issues for CG-based SDT. We conclude the following observation and proposals:
Observation 1: New T319 timer is too long to be used for CG-SDT procedure.
Observation 2: Network feedback is needed to terminate the cg_RetransmissionTimer like timer if cg-RetransmissionTimer like timer is used.
Observation 3: If the HARQ process ID is calculated based on timing, the interval between autonomous retransmission and new transmission may be too long if cg-RetransmissionTimer like timer is used.
Observation 4: A maximum retransmission number is needed if cg-RetransmissionTimer like timer is used.
Observation 5: pur-ResponseWindowTimer like timer is used to detect failure in SDT procedure.
Observation 6: The possible downlink transmission may be delayed because the UE does not monitor PDCCH when the drx-InactivityTimer like timer is not running.
Observation 7: The possible downlink transmission may be delayed because the UE does not monitor PDCCH when the drx-RetransmissiontimerUL like timer is not running.

Proposal 1: Both cg-RetransmissionTimer and pur-ResponseWindowTimer like timer can be studied further in CG-SDT.
Proposal 2: HARQ process ID in CG-SDT should be calculated based on the method used in Rel-16 IIoT.
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