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Introduction
[bookmark: _Hlk22834419]A WID on further enhancements for NB-IoT/eMTC in non-terrestrial networks (NTN) was approved in RAN#92-e [1]. One objective is to specify disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1, RAN2].  
 In RAN1#110bis-e [2], the following agreements were reached:
	Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.

Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select ONE from the following options at RAN1#111:
· Option 6a-1: Support RRC signaling configured between Option 1 and Option 3
· Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission



This contribution further discusses aspects of disabling HARQ feedback. 
Discussion
The agreement in RAN1#110bis-e considers two options for the signaling to enable/disable HARQ-ACK reports. The two options in the agreement are based on
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)

In Option 6a-1it is proposed to introduce RRC signaling to indicate whether enabling/disabling HARQ-ACK reports is by RRC signaling or by DCI format. The motivation for introducing an RRC signaling to indicate whether to use another RRC signaling or DCI format to indicate disabling of HARQ-ACK reports is not justified.

In Option 6a-4 a dynamic indication is introduced in addition to a configuration and would be used by an eNB to enable/disable HARQ-ACK reports. The configurability per HARQ process gives enough flexibility to the network to disable some HARQ-ACK reports based on a prioritization of DL reliability or UL throughput or UE power consumption. The additional flexibility and faster adaptation provided by a DCI signaling is unlikely to have any material advantage for NB-IoT. 
Proposal 1: Option 6a-1 is not supported.

The number of HARQ processes for NB-IoT can be 1 or 2, hence the benefits of disabling HARQ-ACK reports for NB-IoT might be smaller than for eMTC or NR. Whether to allow disabling the HARQ-ACK reports for the case of single HARQ process can be further discussed. Also whether to allow disabling HARQ-ACK reports for all processes when more than one HARQ process is configured can be further discussed. A disadvantage of disabling HARQ-ACK reporting is an inability of the gNB to perform open-loop link adaptation and also having to rely on costly higher layer ARQ for retransmissions and/or higher PDSCH reception reliability while an advantage can be some UE power savings. That can be left to gNB implementation and enabling/disabling all/some of the HARQ-ACK reports for PDSCH receptions would be a gNB choice. 
Proposal 2: For IoT NTN, enabling/disabling HARQ feedback for downlink transmission is supported for single HARQ process and for multiple HARQ processes.

One proposed enhancement for disabling of HARQ feedback for downlink transmission is about HARQ-ACK reporting for SPS PDSCH, Rel-17 NR NTN introduced that for each SPS PDSCH, a UE follows the per HARQ process configuration of HARQ-ACK enabled/disabled except for the first SPS PDSCH after activation if it happens to be associated with a HARQ process with disable HARQ-ACK report. For IoT the considered scenarios are not latency sensitive. The gNB can activate at a time where the first SPS PDSCH has a HARQ process with enabled HARQ-ACK report and, even if the gNB does not do that, as long as some HARQ processes have enabled HARQ-ACK reports, there will be HARQ-ACK associated with the activated SPS PDSCH configuration (and hence for the activation itself). Thus, the need to introduce this solution for NTN IoT is unclear.
Proposal 3: The need to introduce enhancements to the HARQ procedure for SPS PDSCH when disabling HARQ feedback in NTN IoT is unclear. 

Another aspect to consider is to report additional information by a UE in order to assist the network in configuring enabling/disabling HARQ-ACK reporting. As discussed during the Rel-17 SI, the additional information can be signaling that a sufficient number of repetitions has already been transmitted, requesting a number of repetition, reporting buffer status for HARQ operation, explicit indication to request enabling/disabling HARQ reports, etc.
Proposal 4: Further discuss the reporting of additional information by the UE.

Conclusion
This contribution discusses remaining aspects related to timing relationship enhancements. Proposals made in this contribution are summarized below.
Proposal 1: Option 6a-1 is not supported.
[bookmark: _GoBack]Proposal 2: For IoT NTN, enabling/disabling HARQ feedback for downlink transmission is supported for single HARQ process and multiple HARQ processes.
Proposal 3: The need to introduce enhancements to the HARQ procedure for SPS PDSCH when disabling HARQ feedback in NTN IoT is unclear. 
Proposal 4: Further discuss the reporting of additional information by the UE.
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