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Introduction
The WID for IoT NTN enhancements was approved by RAN plenary #95e meeting in RP-220979 [1]. The objectives include ‘Disabling of HARQ feedback to mitigate the impact of HARQ stalling on UE data rates [RAN1, RAN2]’ considering the Rel-17 IoT-NTN and Rel-17 NR-NTN outcome as a baseline. And below agreements were reached in the RAN1 #109e meeting.
Agreement
For IoT NTN, to configure/indicate enabling/disabling on HARQ feedback for downlink transmission, one or more of the following options can be considered:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 2: per HARQ process via SIB signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly determined by existing configured/indicated parameter(s) (e.g., repetition number, TBS)
· Option 5: per HARQ process via MAC CE
· Other options or combinations are not excluded
Note: Option(s) for eMTC and NBIoT can be separately discussed.
Agreement
For IoT NTN, further study the potential issues due to enabling/disabling on HARQ feedback for downlink transmission
· Issue A: SPS PDSCH
· Issue B: (N)PDSCH/(N)PDCCH scheduling restriction
· Issue C: HARQ feedback for scheduling multiple TB
· Issue D: HARQ bundling for eMTC HD-FDD
· Issue F: NPRACH capacity
· Issue G: Serving cell/satellite change during data transfer (FFS: for eMTC and/or NB-IoT)
· Other issues are not excluded
Note: The “Issues” in common for eMTC and NB-IoT can be separately discussed.
In this contribution, we will discuss the potential approaches to disable the HARQ feedback for IoT NTN. 
Discussion 
Problems of reusing NR NTN agreements in IoT NTN 
For the NR UEs that support NTN features, the maximum number of HARQ processes was extended to 32. However, for IoT devices, increasing the number of HARQ processes will not be pursued considering the potential increase in cost, less frequent data transmission, power saving requirements etc. In the SI discussion of IoT NTN, the maximum number of HARQ processes supported by NB-IoT is 2; and that supported by eMTC devices is 8 for CEModeA and 4 for CEModeB respectively. Compared to NR UEs, the number of HARQ processes supported by IoT devices are relatively limited, especially for NB-IoT. 
In the discussion of NR NTN, the impacts of HARQ feedback disabling on MAC CE and RRC signalling were heavily discussed. Some companies proposed to enable the HARQ for at least one HARQ process or enabling the HARQ feedback of some MAC CEs. However, considering the number of HARQ processes supported by the NR UEs, the negative impacts of HARQ feedback disabling on MAC CE and RRC signalling reliability could be avoided by proper NW implementation. However, for IoT devices, as the supported HARQ process number is relatively limited small, simply reusing the NR NTN agreement may introduce constraints to IoT NTN scenarios. 
In Rel-17 NR NTN HARQ feedback is configured per HARQ process via UE specific RRC signalling. If the NW would like to amend the HARQ feedback configuration for a specific UE, RRC signalling will be sent. For IoT devices, the RRC signalling might be transmitted in a large number of repetitions. Considering the relatively small number of HARQ processes supported by IoT devices, the NW may frequently reconfigure the HARQ feedback configuration, resulting in significant overhead signalling and degrading the system performance. 
Observation: Reuse the NR NTN agreement on HARQ feedback configuration without enhancements may introduce constraints to IoT NTN scenarios and degrade the NW performance. 
Disabling of HARQ feedback for IoT NTN 
Due to the large RTT in NTN, disabling HARQ feedback for DL can mitigate HARQ stalling and benefit UE power consumption and latency. As HARQ feedback might be transmitted in repetition, disabling HARQ feedback will also improve the throughput/data rate for IoT devices. Therefore, disabling HARQ feedback for downlink transmission can be supported.
Unlike NR UEs, the main characteristics of an IoT device considered in IoT NTN include low complexity, low cost, low power consumption and low throughput. And the key requirements of IoT services are extended coverage, delay-tolerant and infrequent data transmissions, and support of massive communications. To disable the HARQ feedback for IoT devices, there are several potential solutions could be considered. 
To avoid the potential disadvantages of configuring the HARQ feedback per HARQ process using RRC signalling as observed above, one potential solution is to configure the HARQ feedback per TB. This method provides a more flexible HARQ feedback configuration for IoT devices. The indication of HARQ feedback enabling/disabling could be carried by DCI. One bit can be defined in the DCI to indicate whether the HARQ feedback is enabled or disabled for this scheduled HARQ process. Moreover, the agreement in NR NTN could be still applicable as a baseline in IoT NTN. However, instead of using RRC signalling to configure the HARQ feedback, The RRC signalling in IoT NTN might be used to configure whether DCI will indicate HARQ feedback configuration or not on a per-TB basis. Based on the 2-step HARQ feedback configuration mechanism, the NW can schedule the data transmission more flexible and avoid frequent overhead RRC signalling. 
In addition to the above solution, to save the DCI overhead a special value for TPC command or HARQ-ACK resource offset field or other field indication can be used to tell UE that HARQ-ACK for the scheduled PDSCH is not feedback for this HARQ process. 
Proposal 1:	HARQ feedback could be configured via DCI for IoT devices.
Proposal 2:	HARQ feedback configuration mechanism in NR NTN could be applied as a baseline solution in IoT NTN.
Proposal 3:	RRC signalling indicates the function that whether the DCI will indicate the HARQ feedback configuration.
Method 2: The configured or predefined M HARQ feedback processes can be divided into N groups, and eNB can disable HARQ-ACK feedback for one group through DCI dynamically. Or multiple HARQ process groups can be configured through RRC, and each HARQ process belongs to one or more HARQ process groups. And one or multiple HARQ process groups can be triggered for HARQ feedback disabled by a DCI. Such as a group ID or a bitmap indication for each HARQ process group can be included in the DCI to tell UE which HARQ process group(s) HARQ feedback disabled.
Furthermore, criteria for NW configuration enabled and disabled HARQ-ACK feedback switching could be specified. Such as based on UE reported information (e.g. the consecutive detection failure or success number, ACK/NACK number, buffer status, or RSSI/RSRP/RSRQ), or based on some predefined timer.
[bookmark: _Ref86257114]Proposal 4:	One or multiple HARQ process group can be triggered for HARQ feedback disabled by DCI.
Proposal 5:	A criteria for NW configuration enabled and disabled HARQ-ACK feedback switching could be specified.

Conclusion 
From the discussion, we have the following observations and proposals: 
Observation:     Reuse the NR NTN agreement on HARQ feedback configuration without enhancements may introduce constraints to IoT NTN scenarios and degrade the NW performance. 
Proposal 1:	HARQ feedback could be configured via DCI for IoT devices.
Proposal 2:	HARQ feedback configuration mechanism in NR NTN could be applied as a baseline solution in IoT NTN.
Proposal 3:	RRC signalling indicates the function that whether the DCI will indicate the HARQ feedback configuration.
Proposal 4:	One or multiple HARQ process group can be triggered for HARQ feedback disabled by DCI.
Proposal 5:	A criteria for NW configuration enabled and disabled HARQ-ACK feedback switching could be specified.
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