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Introduction
The Release-18 IoT NTN enhancement work item was approved in RAN #94e meeting [1] and updated in RAN #98e meeting [2].

In the IoT NTN work item, one of the RAN1 objectives is disabling of HARQ feedback. In RAN1 #112 meeting [3], [4], the following has been agreed on the topic of disabling HARQ feedback for IoT NTN. 

Conclusion
For eMTC HD-FDD single TB scheduled by single DCI, UE is not expected to receive a DCI with “HARQ-ACK bundling flag” field set to 1 in case the corresponding HARQ process is configured with HARQ feedback disabled by RRC signaling.

Agreement
For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts at a BL/CE DL subframe until X=3 (ms) have passed after the end of the reception of the last PDSCH for that HARQ process. 

Agreement
For HARQ feedback for eMTC SPS PDSCH, at least the following is supported: UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation
· for the first SPS PDSCH after activation,
· Option 1: If HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise.

Conclusion
For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC, regardless of HARQ feedback enabled/disabled configuration.

Agreement
For DCI-based overridden mechanism/indication in single TB scheduled by DCI, down select one of the following alternatives based on the criteria DCI overhead, PDCCH monitoring/power consumption, HARQ timer, impact on scheduling flexibility, UE implementation complexity
· Alternative 1: applies to both semi-statically HARQ enabled and disabled processes
· Alternative 2: only applied to semi-statically HARQ disabled processes
· Alternative 3: only applied to semi-statically HARQ enabled processes

Agreement
Confirm the following working assumption with the following update:
[bookmark: _Hlk128662819]Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

Agreement
For DCI-based overridden/direct indication, down select one of the following based on the criteria DCI overhead, PDCCH monitoring behavior, impact on scheduling flexibility, UE implementation complexity, etc
· Option 1: Indication by adding one field in DCI
· Option 2: Indication by reusing/reinterpreting existing field in DCI

In this contribution, we provide our views on HARQ disabling for IoT NTN.
Discussion
Indication/configuration of disabling HARQ feedback
It was agreed that for an NB-IoT UE or an eMTC CE Mode B UE, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, several options are supported. In a first case, HARQ feedback is fully determined by a configured per-HARQ process bitmap. In a second case, HARQ feedback is directly indicated by DCI, without the configuration of per-HARQ process bitmap. In a third case, HARQ feedback is by default determined by a configured per-HARQ process bitmap, but this decision can be dynamically overridden by DCI.

In the third case with DCI-based overridden mechanism, it is open whether this Alt 1) applied to both semi-statically HARQ feedback enabled and disabled processes; Alt 2) only applied to semi-statically HARQ feedback disabled processes, or Alt 3) only applied to semi-statically HARQ feedback enabled processes. The criteria to select among these alternatives include DCI overhead, PDCCH monitoring/power consumption, HARQ timer, impact on scheduling flexibility, UE implementation complexity. 

On the DCI overhead aspect, it seems that Alt 1 needs to have an additional bit field to indicate the overridden or direct indication. In Alt 3, a single specific codepoint of an existing DCI field (e.g., HARQ-ACK resource field) could be used to implicitly indicate the HARQ disabling of a semi-statically HARQ feedback enabled process. Similarly, in Alt 2, a few codepoints of an existing DCI field (e.g., HARQ-ACK resource field), could be used to implicitly indicate the HARQ enabling of a semi-statically HARQ feedback disabled process. Overall, both Alt 2 and Alt 3 have the DCI overhead advantage.

On the scheduling flexibility aspect, it seems Alt 1 achieves the full scheduling flexibility. Specifically, any HARQ process, no matter whether it is semi-statically configured, could support both HARQ feedback enabling and HARQ feedback disabling. However, the advantage of this approach, comparing with the case of HARQ feedback directly indicated by DCI without the configuration of per-HARQ process bitmap, is unclear. On the other hand, both Alt 2 and Alt 3 have the restriction on scheduling flexibility. 

On the UE implementation complexity aspect, consider the dynamic switching from enabled HARQ feedback to disabled HARQ feedback has relatively less UE implementation impact. In this case, a UE simply does not transmit HARQ feedback. While the dynamic switching from disabled HARQ feedback to enabled HARQ feedback requires UE dynamically allocates buffer to store the LLR information for combining with HARQ retransmissions, which has more UE implementation impact. Hence, Alt 3 has the UE implementation complexity advantage. 

In one application related to Alt 2, a DCI-based overridden to enable HARQ feedback on a semi-statically HARQ disabled process is for the outer loop link adaptation purpose. In this application, a UE does not expect data retransmission even it reports NACK to eNB, and hence, the dynamic buffer allocation is not applied, resulting in low UE implementation complexity. 

To balance among DCI overhead, scheduling flexibility and UE implementation complexity, we propose to support all these alternatives via configuration. For example, instead of 1-bit to configure between enabling and disabling DCI-based overridden, we could have 2-bit to configure among the following options: 
1. DCI-based overridden is disabled.
2. DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes.
3. DCI-based overridden is only applied to semi-statically HARQ disabled processes.
4. DCI-based overridden is only applied to semi-statically HARQ enabled processes.

Proposal 1: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, all the following alternatives are supported and determined/selected by configuration: 
· Alt 1: DCI-based overridden is disabled.
· Alt 2: DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes.
· Alt 3: DCI-based overridden is applied to semi-statically HARQ disabled processes.
· Alt 4: DCI-based overridden is applied to semi-statically HARQ enabled processes.

In the case with DCI-based overridden mechanism, the details of DCI signaling are still open, i.e., whether the indication is by adding one field in DCI or the indication is by reusing/reinterpreting existing field in DCI. 

Based on our discussions above, we think the detailed DCI signaling depends on the configuration among the four alternatives. In case of Alt 2 (DCI based overridden is applied to both semi-statically HARQ enabled and disabled processes), the indication is by adding one field in DCI. In case of Alt 3 and Alt 4 (DCI based overridden is applied to either semi-statically HARQ enabled or disabled processes), the indication is by reusing/reinterpreting existing field in DCI. 

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, 
· if Alt 2 (DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes) is configured, then the indication is achieved by adding one field in DCI
· if Alt 3 or Alt 4 (DCI-based overridden is applied to either semi-statically HARQ enabled or disabled processes) is configured, then the indication is achieved by reusing/reinterpreting existing field in DCI. 

For an NB-IoT UE or an eMTC CE Mode B UE with DCI-based overridden mechanism configured, it is open whether this mechanism is applied to the case of a single DCI scheduling multiple TBs.

In our view, the DCI-based overridden mechanism can be applied to the case of multiple TBs scheduled by a single DCI. Here, the HARQ feedback enable/disable indication in the DCI applies to all the applicable TBs. Specifically, if Alt 2 is configured, then DCI overriding applies to all the TBs scheduled by the DCI. If Alt 3 is configured, then DCI overriding applies to all the TBs scheduled by the DCI which are associated with semi-statically HARQ disabled processes. If Alt 4 is configured, the DCI overriding applies to all the TBs scheduled by the DCI, which are associated with semi-statically HARQ enabled processes. 

Proposal 3: For NB-IoT NTN and eMTC NTN for CE Mode B, in the case of a single DCI scheduling multiple TBs, DCI-based overriding mechanism is supported and applied to all the applicable TBs.

For an NB-IoT UE or an eMTC CE Mode B UE with DCI-based overridden mechanism configured, it is open whether this DCI signaling is to reserve the HARQ feedback enable/disable based on per-HARQ process configuration or is to directly indicate the HARQ feedback regardless of per-HARQ process configuration. 

In our view, if Alt 2 (DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes) is configured, then DCI is to directly indicate the HARQ feedback regardless of per-HARQ process configuration. It is to achieve the common design for “Option 3” and “Option 3 + Option 1”. If Alt 3 or Alt 4 (DCI-based overridden is applied to either semi-statically HARQ enabled or disabled processes) is configured, then DCI is to reverse the HARQ feedback enable/disable based on per-HARQ process configuration. 

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, 
· if Alt 2 (DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes) is configured, then DCI is to directly indicate the HARQ feedback regardless of per-HARQ process configuration.
· If Alt 3 or Alt 4 (DCI-based overridden is applied to either semi-statically HARQ enabled or disabled processes) is configured, then DCI is to reserve the HARQ feedback configuration based on per-HARQ process configuration.

HARQ feedback for single DCI scheduling multiple TBs
In IoT, it is supported that a single DCI scheduling multiple TBs. If a subset of these multiple TBs are associated with HARQ processes configured with feedback disabling, then it is simply assumed ACK for those TBs in the feedback. This applies to both the case with HARQ bundling and the case without HARQ bundling for a unified design and less specification impact. 

Proposal 5: For both NB-IoT and eMTC NTN, if a single DCI schedules multiple TBs, then ACK is assumed for the downlink transmission with feedback disabled HARQ processes. This applies to both the case with HARQ bundling and the case without HARQ bundling.

Conclusion
In this contribution, we provided our views on HARQ feedback disabling for IoT NTN. Our proposals are as follows:

Proposal 1: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, all the following alternatives are supported and determined/selected by configuration: 
· Alt 1: DCI-based overridden is disabled.
· Alt 2: DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes.
· Alt 3: DCI-based overridden is applied to semi-statically HARQ disabled processes.
· Alt 4: DCI-based overridden is applied to semi-statically HARQ enabled processes.

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, 
· if Alt 2 (DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes) is configured, then the indication is achieved by adding one field in DCI
· if Alt 3 or Alt 4 (DCI-based overridden is applied to either semi-statically HARQ enabled or disabled processes) is configured, then the indication is achieved by reusing/reinterpreting existing field in DCI. 

Proposal 3: For NB-IoT NTN and eMTC NTN for CE Mode B, in the case of a single DCI scheduling multiple TBs, DCI-based overriding mechanism is supported and applied to all the applicable TBs.

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, in DCI-based overridden mechanism, 
· if Alt 2 (DCI-based overridden is applied to both semi-statically HARQ enabled and disabled processes) is configured, then DCI is to directly indicate the HARQ feedback regardless of per-HARQ process configuration.
· If Alt 3 or Alt 4 (DCI-based overridden is applied to either semi-statically HARQ enabled or disabled processes) is configured, then DCI is to reserve the HARQ feedback configuration based on per-HARQ process configuration.

Proposal 5: For both NB-IoT and eMTC NTN, if a single DCI schedules multiple TBs, then ACK is assumed/reported for the downlink transmission with feedback disabled HARQ processes. This applies to both the case with HARQ bundling and the case without HARQ bundling. 
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