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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 #111 meeting [3], [4], the following has been agreed on the topic of disabling HARQ feedback for IoT NTN. 

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 by default, and support Option 3 to override default configuration for corresponding transmission
· Additional RRC signaling to enable Option 3
· If the bitmap for option 1 is not present and if option 3 is configured then the DCI directly indicates HARQ enable/disable. Option 3 can also be configured when the bitmap for option 1 is configured.
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes or only applied to semi-statically HARQ disabled processes or only applied to semi-statically HARQ enabled processes.
· FFS #2: whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

In this contribution, we provide our views on HARQ disabling for IoT NTN.
Discussion
Indication/configuration of disabling HARQ feedback
The disabling of HARQ feedback allows the prompt release of HARQ soft buffer to facilitate the reception of new data, which is an efficient way to address the HARQ stalling in NTN due to large propagation delay. The disabling of HARQ feedback may increase throughput, at the cost of reduced reliability and increased latency. The increased latency is due to retransmission occurring only at RLC layer. 

In Release-17 NR NTN, the disabling of HARQ feedback is supported. Specifically, the enabling/disabling of HARQ feedback for downlink transmission is configurable per HARQ process via UE specific RRC signaling. 

The dedicated RRC signaling for HARQ feedback enable/disable is applicable for eMTC NTN for CE Mode A. This is because multiple HARQ processes are used in eMTC CE Mode A, and the enabling/disabling of HARQ feedback can be configured by network per HARQ process. 

On the other hand, the dedicated RRC signaling for HARQ feedback enable/disable is not efficient for an NB-IoT UE or an eMTC CE Mode B UE with a single HARQ process. If HARQ feedback is enabled by UE specific RRC signaling, then the HARQ stalling issue may occur for this UE. If HARQ feedback is disabled by UE specific RRC signaling, then the MAC CE activation time is ambiguous for this UE. For example, the activation time of a MAC CE is generally 3 ms after UE sending HARQ-ACK for the PDSCH carrying MAC CE. Without HARQ feedback, the MAC CE activation timing needs to be defined and synchronized between eNB and UE, which has additional specification efforts. Furthermore, the enabling/disabling of HARQ feedback based on dedicated RRC signaling delays the switching time between enabling and disabling. To address this issue, it was working assumption that for NB-IoT NTN and eMTC NTN for CE Mode B, DCI can dynamically override the default RRC configuration on HARQ feedback enable/disable, when configured. 

Overall, the working assumption achieves a balance between semi-static configuration and dynamic indication on HARQ feedback enable/disable and ensures low HARQ feedback enable/disable switching latency for a low capable UE. Hence, it can be confirmed. 

Proposal 1: Confirm the working assumption on “indication/configuration of disabling HARQ feedback”. 

In the working assumption, for an NB-IoT UE or an eMTC CE Mode B UE with DCI-based overridden mechanism configured, it is open whether the DCI-based overridden mechanism is applied to semi-statically HARQ enabled processes only, semi-statically HARQ disabled processes only, or both.

In our view, DCI-based overridden mechanism is applied to semi-statically HARQ enabled processes only. On the other hand, if a HARQ process is configured with disabled feedback, then the HARQ feedback is always disabled, regardless of DCI indication. This is because 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. 

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, the DCI-based overridden mechanism is applied to semi-statically HARQ feedback enabled processes only. 

In the working assumption, 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 corresponding TBs. 

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 corresponding TBs.

It is supported that HARQ feedback enable/disable is dynamically indicated or overridden by DCI. The details of DCI signaling are still open. In our view, the simplest way is to introduce a new field in downlink scheduling DCI to indicate whether the RRC configuration on HARQ feedback enable/disable is overridden or not. 

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, DCI-based overridden mechanism is achieved by introducing a new field in DCI.

PDCCH/PDSCH scheduling restriction
In NR NTN, it was agreed that for a downlink HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDCCH carrying the DCI scheduling another PDSCH for the given HARQ process, or to receive another PDSCH without corresponding PDCCH for the given HARQ process within  after the end of the reception of the last PDSCH for that HARQ process. We think the similar PDCCH/PDSCH scheduling restriction applies to eMTC over NTN. 

Proposal 5: For a downlink HARQ process with disabled HARQ feedback for eMTC over NTN, UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding PDCCH for the given HARQ process that starts until X (ms) after the end of the reception of the last PDSCH for that HARQ process.
 
HARQ bundling in HARQ feedback disabling
For a UE in half-duplex FDD operation, if the UE is configured with CEModeA and ce-HARQ-AckBundling, also the “HARQ-ACK bundling flag” in the corresponding DCI is set to 1, the UE shall generate one HARQ-ACK bit by performing a logical AND operation of HARQ-ACKs across all downlink subframes corresponding to the HARQ-ACK transmission subframe. In HARQ-ACK bundling, ACK is assumed for a feedback-disabled HARQ process in the logical AND operation. This is like NR NTN type-1 HARQ codebook, which does not change the codebook length. This solution has the least specification impact and can address the DTX issue.

Proposal 6: In HARQ-ACK bundling with logical AND operation, ACK is assumed for a feedback-disabled HARQ process.

Disabling HARQ feedback in SPS PDSCH
In NR NTN, it was agreed that for HARQ feedback of each SPS PDSCH except the first SPS PDSCH after activation, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. The similar approach could be applied to IoT NTN. 

It is working assumption that for eMTC NTN for CE mode A, the enabling/disabling of HARQ feedback for a dynamic scheduled transmission is configured per HARQ process via UE specific RRC signaling. Since SPS PDSCH is only supported in eMTC CE mode A, the similar approach of indicating HARQ feedback enabling/disabling for SPS PDSCH in NR NTN could be applied to IoT NTN. Specifically, for SPS PDSCH except the first SPS PDSCH after activation, there is no HARQ feedback for a HARQ process which is configured with HARQ feedback disabling.

Proposal 7: For HARQ feedback of each SPS PDSCH except the first SPS PDSCH after activation, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. 

Since the SPS PDSCH release is not associated with a HARQ process, the HARQ-ACK feedback for SPS PDSCH release is always enabled.

Proposal 8: For DCI indicating SPS PDSCH release, HARQ-ACK feedback is always enabled.

In NR NTN, it was agreed that HARQ feedback for SPS activation may be additionally enabled by the network via RRC configuration. If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of the feedback configuration of the HARQ process. If disabled, UE follows the feedback configuration of the HARQ process for the first SPS PDSCH after activation. 

The same mechanism could be applied to IoT NTN. Specifically, with additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE reports ACK/NACK for the first SPS PDSCH after activation. Without additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE follows the feedback configuration of the HARQ process for the first SPS PDSCH after activation. 

Proposal 9: With additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE reports ACK/NACK for the first SPS PDSCH after activation. Without additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE follows the feedback configuration of the HARQ process for the first SPS PDSCH after activation.

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

Proposal 1: Confirm the working assumption on “indication/configuration of disabling HARQ feedback”. 

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, the DCI-based overridden mechanism is applied to semi-statically HARQ feedback enabled processes only. 

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 corresponding TBs.

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, DCI-based overridden mechanism is achieved by introducing a new field in DCI.

Proposal 5: For a downlink HARQ process with disabled HARQ feedback for eMTC over NTN, UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding PDCCH for the given HARQ process that starts until X (ms) after the end of the reception of the last PDSCH for that HARQ process.

Proposal 6: In HARQ-ACK bundling with logical AND operation, ACK is assumed for a feedback-disabled HARQ process.

Proposal 7: For HARQ feedback of each SPS PDSCH except the first SPS PDSCH after activation, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. 

Proposal 8: For DCI indicating SPS PDSCH release, HARQ-ACK feedback is always enabled.

Proposal 9: With additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE reports ACK/NACK for the first SPS PDSCH after activation. Without additional RRC configuration of HARQ feedback for SPS PDSCH activation, UE follows the feedback configuration of the HARQ process for the first SPS PDSCH after activation.
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