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Introduction
In RAN1#110 meeting, the following agreements regarding disabling of HARQ feedback for IoT-NTN in Rel-18 were agreed: 
	Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling.
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above.

Agreement
[bookmark: _Hlk115165685]For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above

Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, at least the following UE behavior(s) can be considered:
· Option 1: UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until X(ms) after the end of the reception of the last NPDSCH for that HARQ process. 
· X =12
· Option 2: UE is not required to monitor NPDCCH in a period of Y(ms) from the end of reception of the last NPDSCH
· Y=12
Note: it may be different UE behaviors for different UE categories (e.g., UE with single/multiple HARQ processes).



In this contribution, we further provide our views on introducing disabling of HARQ feedback for IoT NTN.
Discussions 
Disabling of HARQ feedback for DL transmission
Similar to Rel-17 NR-NTN, disabling of HARQ feedback is considered to resolve the HARQ stalling issue due to long propagation delays in IoT-NTN. In RAN1#110 meeting, mainly two kinds of methods were proposed on how to configure/indicate enabling/disabling of HARQ feedback, as following:
Alt-1: per HARQ process via UE specific RRC signaling.
Alt-2: explicitly or implicitly indicated in the DCI.
Alt-1 is the simplest method which can reuse Rel-17 NR-NTN. However, unlike NR-NTN, a UE may support only one HARQ process for NB-IoT. In this case, once the HARQ process is configured with HARQ feedback disabling, this process should not be used to deliver MAC CE command since it is not expected to feedback the corresponding HARQ-ACK information. Alt-1 is not preferred if disabling of HARQ feedback for one HARQ process case is supported. 
Alt-2 introduces more flexibility since enabling/disabling of HARQ feedback can be indicated per DCI. With method Alt-2, MAC CE command can be transmitted by indicating the corresponding HARQ process enabled, so disabling of HARQ feedback can be supported for one HARQ process case. However, Alt-2 may have more spec efforts, no matter explicitly indication or implicitly indication in the DCI is considered. 
Whether HARQ feedback disabling should be supported for UE configured with one HARQ process is doubtable. In our view, HARQ feedback disabling was introduced to avoid HARQ stalling issue and to achieve higher UE throughput as much as possible, targeting for UEs configured with more than one HARQ processes and pursuing higher throughput. For UEs configured with one HARQ process, achieving higher UE throughput seems not their main motivation, and this enhancement seems not essential. Therefore, we are open to support DL HARQ feedback disabling for UE configured with one HARQ process.
If DL HARQ feedback disabling for UE configured with one HARQ process is not supported, then reusing Rel-17 NR-NTN method, i.e., configuring enabling/disabling of HARQ feedback per HARQ process via UE specific RRC signaling, is preferred. If DL HARQ feedback disabling for UE configured with one HARQ process is supported, then at least for this case, dynamically indicating enabling/disabling of HARQ feedback via DCI is preferred in order to support MAC CE command transmission. Considering unified design, dynamically indicating enabling/disabling of HARQ feedback via DCI should be supported for the DL transmission scheduled by a DCI for both eMTC NTN and NB-IoT NTN irrespective of the number of HARQ processes. For DL SPS transmission, enabling/disabling of HARQ feedback for the corresponding HARQ process can be configured via UE specific RRC signaling.
Proposal 1: RAN1 should firstly discuss whether to introduce disabling HARQ feedback for the UE configured with one HARQ process.
Proposal 2: Configure enabling/disabling of HARQ feedback per HARQ process via UE specific RRC signaling, if disabling HARQ feedback for the UE configured with one HARQ process is not supported.
Proposal 3: Configure enabling/disabling of HARQ feedback per HARQ process via UE specific RRC signaling for DL SPS transmission, and indicate enabling/disabling of HARQ feedback via DCI for DCI associated DL transmission, if disabling HARQ feedback for the UE configured with one HARQ process is supported.

Regarding HARQ-ACK feedback for disabled HARQ process, Rel-17 NR-NTN method can be reused as much as possible, i.e., NACK is reported for a DL transmission associated with a disabled HARQ process scheduled by DCI. For HARQ-ACK bundling feedback, ACK should be assumed for a DL transmission associated with a disabled HARQ process for bundling operation. Regarding DL SPS transmission, the actual ACK/NACK can be reported for the first SPS PDSCH after activation based on gNB’s configuration, and the other SPS PDSCHs follow the feedback enabled/disabled configuration for the associated HARQ process.  
Proposal 4: Reuse Rel-17 NR-NTN method as much as possible for HARQ-ACK feedback for a DL transmission associated with a disabled HARQ process.
[bookmark: _GoBack]
Impact of DL HARQ feedback disabling on NPDCCH monitoring
In RAN1#110 meeting, two options have been considered to restrict UE behavior on NPDCCH monitoring after receiving a NPDSCH for a DL HARQ process with disabled HARQ feedback in NB-IoT:
Option 1: UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until 12 ms after the end of the reception of the last NPDSCH for that HARQ process. 
Option 2: UE is not required to monitor NPDCCH in a period of 12 ms from the end of reception of the last NPDSCH
In current spec TS 36.213, it specifies UE behavior on NPDCCH monitoring after receiving a NPDSCH but not required to transmit a corresponding HARQ feedback, which is quoted below:
	If a NB-IoT UE receives a NPDSCH transmission ending in subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+12.



There are views that Option 2 should be supported as it is aligned with current spec. However, after we checked the corresponding CR [1], we found the motivation of introducing this CR is to specify the behavior when UE receives a NPDSCH carrying RAR grant, paging, or Rel-14 SC-PTM. Note that those DL transmissions are broadcast transmissions and not associated with a DL HARQ process for retransmission. It is different from a DL HARQ process with disabled HARQ feedback, which is used for unicast transmission. For this reason, we do not think the UE behavior after receiving a NPDSCH for a DL HARQ process with disabled HARQ feedback is covered by current spec. Considering Option 1 may provide more scheduling flexibility at both gNB and UE side, this option is slightly preferred. 
Proposal 5: Option 1 is slightly preferred, i.e., UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until 12 ms after the end of the reception of the last NPDSCH for that HARQ process.

Disabling of HARQ feedback for UL transmission
In Rel-17 NR NTN, an UL HARQ process can be configured with HARQ mode A or HARQ mode B. HARQ mode A can be considered as the legacy HARQ mode, while HARQ mode B is introduced to resolve the HARQ stalling issue due to long propagation delays, and it is similar to disabled HARQ feedback for a DL HARQ process. This configuration mainly has impacts on UE’s PDCCH monitoring behavior when UE is configured with DRX cycle. The same UL HARQ mechanism in Rel-17 NR NTN can be reused in Rel-18 IoT NTN. In addition, unlike NR NTN, the gNB may transmit a PDCCH carrying ACK information corresponding to PUSCH transmissions to a UE in an IoT NTN system, e.g., using DCI format 6-0A or DCI format 6-0B in an eMTC system. How to enhance HARQ-ACK feedback for PUSCH transmissions associated with an UL HARQ mode B process should also be discussed.
[bookmark: _Hlk102077658]Proposal 6: Discuss enhancements on PDCCH carrying HARQ-ACK feedback when UE is configured with UL HARQ mode B. 

Conclusion
In this contribution, we provide our views on introducing disabling of HARQ feedback for the UE configured with one HARQ process or two (or more) HARQ processes in IoT NTN. The following proposals are made:
Proposal 1: RAN1 should firstly discuss whether to introduce disabling HARQ feedback for the UE configured with one HARQ process.
Proposal 2: Configure enabling/disabling of HARQ feedback per HARQ process via UE specific RRC signaling, if disabling HARQ feedback for the UE configured with one HARQ process is not supported.
Proposal 3: Configure enabling/disabling of HARQ feedback per HARQ process via UE specific RRC signaling for DL SPS transmission, and indicate enabling/disabling of HARQ feedback via DCI for DCI associated DL transmission, if disabling HARQ feedback for the UE configured with one HARQ process is supported.
Proposal 4: Reuse Rel-17 NR-NTN method as much as possible for HARQ-ACK feedback for a DL transmission associated with a disabled HARQ process.
Proposal 5: Option 1 is slightly preferred, i.e., UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until 12 ms after the end of the reception of the last NPDSCH for that HARQ process.
Proposal 6: Discuss enhancements on PDCCH carrying HARQ-ACK feedback when UE is configured with UL HARQ mode B. 
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