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Introduction
[bookmark: _GoBack]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 #114 meeting.
Agreement
For DCI-based direct indication in multiple TBs scheduled by single DCI, reuse/reinterpret the HARQ-ACK related field in corresponding DCI for indication of HARQ feedback enabled/disabled.
· The same DCI direct indication functionality as single TB scheduled by DCI scenarios. (i.e., same state of HARQ related field is used)
Agreement
For the DCI based overridden indication for multiple TBs scheduled by single DCI,
· Reuse/reinterpret the HARQ-ACK related field in corresponding DCI for overridden indication of HARQ feedback enabled/disabled.
· The same DCI overridden indication functionality as single TB scheduled by DCI scenarios.
· This implies that all scheduled TBs by single DCI are HARQ feedback enabled or HARQ feedback disabled by the DCI overridden indication.
Agreement
For both RRC bitmap-based solution and DCI-based solutions (i.e., DCI-based direct indication and DCI-based overridden indication),
· For LTE-MTC/NB-IoT multiple TBs scheduled by single DCI without HARQ-ACK bundling, 
· HARQ feedback is reported for each TB at least in case that all TBs scheduled by single DCI are configured/indicated as HARQ feedback enabled.
· HARQ feedback is not reported at least in case all TBs scheduled by single DCI are configured/indicated as HARQ feedback disabled.
· For LTE-MTC/NB-IoT multiple TBs scheduled by single DCI with HARQ-ACK bundling, 
· Bundled HARQ feedback is reported at least in case that all TBs scheduled by single DCI are configured/indicated as HARQ feedback enabled. 
· HARQ feedback is not reported at least in case all TBs scheduled by single DCI are configured/indicated as HARQ feedback disabled.

Agreement
For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration and with mixed HARQ feedback enabled/disabled scheduling
· Without HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration.
· HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. 
· With HARQ-ACK bundling
· Option 2f-b：ACK is reported for TB with HARQ feedback disabled configuration for HARQ-ACK bundling. No change to HARQ feedback timeline. 
Agreement
For DCI-based direct/overridden indication, for the state of HARQ-related field (i.e., “HARQ-ACK resource offset” field for eMTC, “HARQ-ACK resource” field for NBIoT) in DCI to indicate the HARQ feedback enabled/disabled.
· Option 1: one common state is used for all UEs
· Option 1-1: the state of indication of HARQ feedback disabled and state A are state of “11” for eMTC and state of “1111” for NB-IoT (i.e., for both 3.75kHz and 15kHz subcarrier spacing) respectively.

In this contribution, we will discuss the remaining approaches to disable the HARQ feedback for IoT NTN. 
Discussion 
Disabling of HARQ feedback for IoT NTN 
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. 
For DCI-based direct indication disabled HARQ feedback, to reduce the DCI overhead, the configured or predefined M HARQ 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 1: One or multiple HARQ process group can be triggered for HARQ feedback disabled by DCI.
Proposal 2: A criteria for NW configuration enabled and disabled HARQ-ACK feedback switching could be specified.
HARQ feedback for scheduling multiple TB
Multiple TB scheduling with single DCI is introduced in Rel-16 eMTC/NB-IoT for peak data rate increase. With single DCI, multiple TB are scheduled with interleaved or non-interleaved manner and corresponding feedback for each TB is performed after the data transmission with HARQ bundling or non-bundling. For DCI-based direct/overridden indication downlink HARQ feedback disabling, solutions should be designed for the case of multiple TB scheduling.
For one DCI scheduling multiple TB with mixed new TB and retransmission TB, UE can determine whether to do HARQ feedback for each TB based on the NDI information in the DCI. And through the NDI information for each TB, UE will implicitly know whether to do HARQ feedback for this TB. For example if the TB is a new transmission, that is the NDI bit value toggled, then the HARQ feedback is enabled for this TB, and if the TB is a retransmission, that is the NDI not toggled, then the HARQ feedback can be disabled for this TB.
Proposal 3: UE can determine whether to do HARQ feedback for each TB based on the NDI information for multiple TB scheduling.
Besides, the same solution as multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration can be reused for DCI-based overridden indication solution. That is Without HARQ-ACK bundling, HARQ feedback is not reported for TB with HARQ feedback disabled configuration and the HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. With HARQ-ACK bundling, ACK is reported for TB with HARQ feedback disabled configuration for HARQ-ACK bundling and no change to HARQ feedback timeline.
Proposal 4: For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with DCI-based overridden indication solution and with mixed HARQ feedback enabled/disabled scheduling
- Without HARQ-ACK bundling
- HARQ feedback is not reported for TB with HARQ feedback disabled indication.
- With HARQ-ACK bundling
- ACK is reported for TB with HARQ feedback disabled indication for HARQ-ACK bundling. 
Conclusion 
From the discussion, we have the following proposals: 
Proposal 1: One or multiple HARQ process group can be triggered for HARQ feedback disabled by DCI.
Proposal 2: A criteria for NW configuration enabled and disabled HARQ-ACK feedback switching could be specified.
Proposal 3: UE can determine whether to do HARQ feedback for each TB based on the NDI information for multiple TB scheduling.
Proposal 4: For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with DCI-based overridden indication solution and with mixed HARQ feedback enabled/disabled scheduling
- Without HARQ-ACK bundling
- HARQ feedback is not reported for TB with HARQ feedback disabled indication.
- With HARQ-ACK bundling
- ACK is reported for TB with HARQ feedback disabled indication for HARQ-ACK bundling. 
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