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Introduction
In RAN1#110b-e meeting, the following agreements regarding disabling of HARQ feedback for IoT NTN in Rel-18 were agreed: 
	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




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
· Indication/configuration of disabling HARQ feedback
In our view, unified design for indicating/configuring disabled HARQ processes should be achieved as much as possible for both eMTC and NB-IoT NTN irrespective of the number of HARQ processes. 
In RAN2#119e meeting, it was agreed that enabling/disabling of HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling for eMTC:
	Agreements:
1. Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability.
2. For UL HARQ operation, introduce two HARQ modes, i.e., HARQ mode A and HARQ mode B in IoT NTN (both NB-IoT and eMTC NTN), similarly to NR NTN.
3. [bookmark: _Hlk118280892]From RAN2 perspective, at least for eMTC, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling. FFS for NB-IoT (and especially for CP solution for NB-IOT).



In RAN1#110b-e meeting, it was agreed to down select one from the following options to configure/indicate enabling/disabling of HARQ feedback for NB-IoT:
· 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.
For which Option 1 is configured per HARQ process via UE specific RRC signaling, Option 3 is explicitly indicated by DCI (e.g., new field or reusing existing field). 
Option 6a-1 supports configuration switch between RRC signaling and DCI indication for configuring/indicating enabling/disabling of HARQ feedback, i.e., UE follows either RRC signaling or DCI indication to determine the HARQ feedback state of HARQ processes. It should be noted that the interpretations of DCI contents are different for those cases that DCI is used or not used to indicate enabling/disabling of HARQ feedback, which is based on the condition that UE supports disabling HARQ feedback. To differentiate the interpretations, in addition to use RRC signaling to configure enabling/disabling HARQ feedback per HARQ process, another RRC signaling should be introduced to configure whether UE supports to be configured with disabled HARQ processes or not, or whether the DCI is used to indicate enabling/disabling HARQ feedback or not. More specifically, there are two candidate alternatives for Option 6a-1 configuration:
· Alt-1: One RRC signaling is used to indicate supporting disabling HARQ feedback configuration/indication or not. If not configured, UE shall assume all the HARQ processes are enabled and follow the legacy DCI interpretation. If configured, and if another RRC signaling being used to configure enabling/disabling HARQ feedback per HARQ process is configured, UE follows this RRC configuration for determining disabled HARQ processes; otherwise, UE follows DCI indication for determining disabled HARQ processes.
· Alt-2: If one RRC signaling being used to configure enabling/disabling HARQ feedback per HARQ process is configured, UE follows this RRC configuration for determining disabled HARQ processes; if this RRC signaling is not configured and another RRC signaling is configured to indicate supporting DCI indicating disabling HARQ feedback, UE follows DCI indication for determining disabled HARQ processes; otherwise, UE shall assume all the HARQ processes are enabled and follow the legacy DCI interpretation.
Observation 1: For Option 6a-1, additional RRC signaling should be introduced to configure whether UE supports disabling HARQ feedback or not, or whether DCI is used to indicate disabling HARQ feedback or not.
Option 6a-4 supports RRC signaling configuration by default and DCI indication to override default configuration. In this option, if UE supports disabling HARQ feedback configuration/indication, the UE may be configured with enabling/disabling HARQ feedback per HARQ process via RRC signaling, accordingly the DCI should be interpreted in a way that it can be used to indicate enabling/disabling of HARQ feedback. UE shall follow DCI indication to determine disabled HARQ processes. On the other hand, if UE is not configured by RRC signaling with enabling/disabling HARQ feedback per HARQ process, the UE shall assume all the HARQ processes are enabled and follow the legacy DCI interpretation.
Observation 2: For Option 6a-4, UE is assumed to support disabling HARQ feedback if enabling/disabling HARQ feedback per HARQ process via RRC signaling is configured.
For the case that one DCI scheduling multiple TBs corresponding to multiple HARQ processes being used to indicate enabling/disabling HARQ feedback for those HARQ processes, the simplest method is that the indicated HARQ feedback state applies to all the HARQ processes corresponding to a same DCI.
Observation 3: For one DCI scheduling multiple TBs corresponding to multiple HARQ processes, the simplest method is that the indicated enabling/disabling HARQ feedback in the DCI applies to all the HARQ processes scheduled by the same DCI. 
Based on the above discussion, we have the following proposals.
Proposal 1: Unified design for indicating/configuring disabled HARQ processes should be achieved as much as possible for both eMTC and NB-IoT NTN. 
Proposal 2: Either Option 6a-1 or Option 6a-4 can be adopted for indicating/configuring disabled HARQ processes for both eMTC and NB-IoT NTN.
· For Option 6a-1, two RRC signalings should be introduced, one is used to configure enabling/disabling HARQ feedback per HARQ process, and the other is used to configure whether UE supports disabling HARQ feedback or not.
· For Option 6a-4, UE shall assume supporting disabling HARQ feedback if enabling/disabling HARQ feedback per HARQ process via RRC signaling is configured. 
Proposal 3: For one DCI scheduling multiple TBs corresponding to multiple HARQ processes, the indicated enabling/disabling HARQ feedback in the DCI should apply to all the HARQ processes scheduled by the same DCI for simplicity. 

· SPS PDSCH
Disabling HARQ feedback for SPS PDSCH transmission is supported in Rel-17 NR NTN, the same method can be reused for SPS PDSCH transmission in IoT NTN, i.e., 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, ACK/NACK is reported by UE regardless of network configuration of enabled/disabled for this HARQ process if additional signal indicated.
Proposal 4: Reuse Rel-17 NR NTN method for SPS PDSCH transmission in IoT NTN. 

· HARQ-ACK feedback 
Regarding HARQ-ACK feedback for disabled HARQ process in IoT NTN, Rel-17 NR NTN method can be reused as much as possible. In IoT NTN, HARQ-ACK feedback can be configured with non-bundling feedback and bundling feedback. For non-bundling feedback, NACK should be reported for a DL transmission associated with a disabled HARQ process, similar to NR NTN. 
For HARQ-ACK bundling feedback, it can be discussed in two cases separately:
· Case-1: HARQ bundling feedback for single TB scheduling with single DCI. 
The HARQ-ACK feedback information corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result. Besides, after eNB configures HARQ-ACK bundling feedback in legacy IoT NTN, whether or not the HARQ-ACK feedback information for a TB should be used for bundling feedback is indicated dynamically in the corresponding DCI scheduling the TB transmission, i.e., by setting the ‘HARQ-ACK bundling flag’ to 1. Therefore, for a TB associated with a disabled HARQ process, the ‘HARQ-ACK bundling flag’ in the corresponding DCI should be set to 0, then it would not contribute to the bundling result, and no specification impact is expected.
Observation 4: No specification impact is expected for HARQ bundling feedback for single TB scheduling with single DCI, if the ‘HARQ-ACK bundling flag’ is set to 0 in a DCI scheduling a TB associated with a disabled HARQ process.
· Case-2: HARQ bundling feedback for multiple TB scheduling with single DCI.
[bookmark: _Hlk118387693]How to perform the HARQ-ACK bundling feedback for multiple TB scheduling with single DCI depends on the disabled HARQ process configuration/indication method. If the disabled HARQ processes are configured via RRC signaling, then the HARQ-ACK feedback information corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result, or ACK should be assumed for a TB associated with a disabled HARQ process for bundling operation. If the disabled HARQ processes are indicated by the scheduling DCI, the indicated enabling/disabling HARQ feedback in the DCI should apply to all the HARQ processes scheduled by the same DCI for simplicity, and then for a DCI scheduling multiple TB for disabled HARQ processes, the corresponding HARQ-ACK transmission should be omitted.
Observation 5: For multiple TB scheduling with single DCI, 
· If the disabled HARQ processes are configured via RRC signaling, the HARQ-ACK feedback corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result.
· If the disabled HARQ processes are indicated by the scheduling DCI, the indicated enabling/disabling HARQ feedback in the DCI should apply to all the HARQ processes, and the corresponding HARQ-ACK transmission should be omitted.
Based on the above discussion, we have the following proposals.
Proposal 5: NACK should be reported for a DL transmission associated with a disabled HARQ process for HARQ-ACK non-bundling feedback.
Proposal 6: For a DCI scheduling single TB associated with a disabled HARQ process, the ‘HARQ-ACK bundling flag’ in the DCI should be set to 0.
Proposal 7: For a DCI scheduling multiple TB, 
· If the disabled HARQ processes are configured via RRC signaling, the HARQ-ACK feedback corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result.
· If the disabled HARQ processes are indicated by the scheduling DCI, the corresponding HARQ-ACK transmission should be omitted.

Disabling of HARQ feedback for UL transmission
In RAN2#119e meeting, it was agreed that an UL HARQ process can be configured with HARQ mode A or HARQ mode B in IoT NTN, similar to NR NTN:
	Agreements:
1. Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability.
2. For UL HARQ operation, introduce two HARQ modes, i.e., HARQ mode A and HARQ mode B in IoT NTN (both NB-IoT and eMTC NTN), similarly to NR NTN.
3. From RAN2 perspective, at least for eMTC, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling. FFS for NB-IoT (and especially for CP solution for NB-IOT).



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. In Rel-17 NR NTN, this configuration mainly has impacts on UE’s PDCCH monitoring behavior when UE is configured with DRX cycle. The same UL HARQ mechanism 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 8: 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 observations are made.
Observation 1: For Option 6a-1, additional RRC signaling should be introduced to configure whether UE supports disabling HARQ feedback or not, or whether DCI is used to indicate disabling HARQ feedback or not.
Observation 2: For Option 6a-4, UE is assumed to support disabling HARQ feedback if enabling/disabling HARQ feedback per HARQ process via RRC signaling is configured.
Observation 3: For one DCI scheduling multiple TBs corresponding to multiple HARQ processes, the simplest method is that the indicated enabling/disabling HARQ feedback in the DCI applies to all the HARQ processes scheduled by the same DCI. 
Observation 4: No specification impact is expected for HARQ bundling feedback for single TB scheduling with single DCI, if the ‘HARQ-ACK bundling flag’ is set to 0 in a DCI scheduling a TB associated with a disabled HARQ process.
Observation 5: For multiple TB scheduling with single DCI, 
· If the disabled HARQ processes are configured via RRC signaling, the HARQ-ACK feedback corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result.
· If the disabled HARQ processes are indicated by the scheduling DCI, the indicated enabling/disabling HARQ feedback in the DCI should apply to all the HARQ processes, and the corresponding HARQ-ACK transmission should be omitted.
The following proposals are made.
Proposal 1: Unified design for indicating/configuring disabled HARQ processes should be achieved as much as possible for both eMTC and NB-IoT NTN. 
Proposal 2: Either Option 6a-1 or Option 6a-4 can be adopted for indicating/configuring disabled HARQ processes for both eMTC and NB-IoT NTN.
· For Option 6a-1, two RRC signalings should be introduced, one is used to configure enabling/disabling HARQ feedback per HARQ process, and the other is used to configure whether UE supports disabling HARQ feedback or not.
· For Option 6a-4, UE shall assume supporting disabling HARQ feedback if enabling/disabling HARQ feedback per HARQ process via RRC signaling is configured. 
Proposal 3: For one DCI scheduling multiple TBs corresponding to multiple HARQ processes, the indicated enabling/disabling HARQ feedback in the DCI should apply to all the HARQ processes scheduled by the same DCI for simplicity. 
Proposal 4: Reuse Rel-17 NR NTN method for SPS PDSCH transmission in IoT NTN. 
Proposal 5: NACK should be reported for a DL transmission associated with a disabled HARQ process for HARQ-ACK non-bundling feedback.
Proposal 6: For a DCI scheduling single TB associated with a disabled HARQ process, the ‘HARQ-ACK bundling flag’ in the DCI should be set to 0.
Proposal 7: For a DCI scheduling multiple TB, 
· [bookmark: _GoBack]If the disabled HARQ processes are configured via RRC signaling, the HARQ-ACK feedback corresponding to a TB associated with a disabled HARQ process should not be considered to contribute to the HARQ-ACK bundling result.
· If the disabled HARQ processes are indicated by the scheduling DCI, the corresponding HARQ-ACK transmission should be omitted.
Proposal 8: Discuss enhancements on PDCCH carrying HARQ-ACK feedback when UE is configured with UL HARQ mode B. 
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