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Introduction
In RAN1#112b-e meeting, the following conclusions and agreements regarding disabling of HARQ feedback for IoT NTN in Rel-18 were made: 
	Agreement
For Option 3 DCI indication:
· Option A: when both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration
· [bookmark: _Hlk134433292]For single TB scheduled by DCI, the DCI based overridden indication is applied to one of the following options (to be down-selected):
· [bookmark: _Hlk134433260][bookmark: _Hlk134433307]Option A-1: only applied to semi-statically HARQ disabled processes
· Option A-4: applied to both semi-statically HARQ disabled and enabled processes
· FFS for multiple TBs scheduled by single DCI
· [bookmark: _Hlk134281804]Option B: DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured)
· DCI-based mechanism is DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission
· For single TB scheduled by DCI, DCI-based direct indication is applied to the scheduled TB
· FFS for multiple TBs scheduled by single DCI

[bookmark: _Hlk133492071]Agreement
For single TB scheduled by DCI, for DCI-based 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 (e.g., 1-bit) 
· Note: Other fields in DCI are the same as legacy.
· Option 2: Indication by reusing/reinterpreting existing field in DCI
· Option 2A: HARQ-ACK related field 
· For eMTC CE mode B, one state of “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· For NBIoT, one state of “HARQ-ACK resource” field in DCI format N1 is used for indication of HARQ feedback disabled, other states are used for indication of HARQ feedback enabled and corresponding HARQ-ACK resource.
· FFS: detailed state
· Option 2B: MCS or repetition number field
· Reduce 1bit of legacy MCS or repetition number field and add 1bit new field in DCI format 6-1B and N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced MCS or repetition number field
· Option 2C: HARQ-ACK related field v2
· For eMTC CE mode B, reduce 1bit of legacy “HARQ-ACK resource offset” field and add 1bit new field in DCI format 6-1B to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource offset” field
· For NBIoT, reduce 1bit of legacy “HARQ-ACK resource” field and add 1bit new field in DCI format N1 to indicate the HARQ feedback enabled/disabled
· FFS: detailed for interpreting of the reduced “HARQ-ACK resource” field
· Option 2D: Other indication by reusing/reinterpreting existing field



In this contribution, we further provide our views on introducing disabling of HARQ feedback for IoT NTN.
Discussion 
Disabling of HARQ feedback for DL transmission
Option 3 DCI indication 
For NB-IoT NTN and eMTC NTN for CE mode B, two options are considered for DCI indicating enabling/disabling of HARQ feedback:
· Option A: when both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured.
· Option B: DCI-based HARQ enabling/disabling direct indication in case DCI solution enabling/disabling signaling is configured and per-HARQ process bitmap signaling is not configured (i.e. no bitmap is configured).
For single TB scheduling in DCI Option A, there are two options to be down-selected, i.e., the DCI based overridden indication is only applied to semi-statically HARQ disabled processes or both semi-statically HARQ disabled and enabled processes. As we know the semi-statically HARQ disabled process is configured to solve the HARQ stalling issue, and the initial motivation of introducing the DCI based overridden indication is to guarantee the MAC CE to be transmitted with a HARQ enabled process when UE has only one HARQ process that is semi-statically configured with HARQ feedback disabled. For this reason, we think the DCI based overridden indication should be only applied to semi-statically HARQ disabled processes. 
Proposal 1: Support Option A-1, i.e., the DCI based overridden indication is only applied to semi-statically HARQ disabled processes.
[bookmark: _GoBack]For multiple TB scheduling by single DCI in DCI Option A, 1-bit indication in the scheduling DCI is enough to dynamically override the semi-statically configured HARQ process state. The DCI-based overridden mechanism can be restricted to be applied to only semi-statically HARQ disabled processes or only semi-statically HARQ enabled processes. With such kind of restriction, the states of the scheduled multiple HARQ processes by a single DCI would either be the same as indicated by the 1-bit indication or follow the RRC configuration, which would facilitate the HARQ process state selection for scheduled TBs at eNB side.
Proposal 2: For multi-TB scheduling by single DCI in Option A, introducing 1-bit indication in the scheduling DCI which is applied only to semi-statically HARQ disabled processes or only to semi-statically HARQ enabled processes.
For multiple TB scheduling by single DCI in DCI Option B, 1-bit indication in the scheduling DCI is also enough to dynamically indicate enabling/disabling of HARQ feedback state for all the HARQ processes corresponding to the same DCI.
Proposal 3: For multi-TB scheduling by single DCI in Option B, introducing 1-bit indication in the scheduling DCI which is applied to all the HARQ processes corresponding to the same DCI.
No matter the HARQ process state is semi-statically configured by RRC signaling or dynamically indicated by DCI, it should be kept the same for initial transmission and retransmission corresponding to a same TB.
Proposal 4: The enabled/disabled state corresponding to a same TB for initial transmission and retransmission should be the same.

DCI design for indicating enabling/disabling of HARQ feedback 
The following two options are discussed for DCI design for indicating enabling/disabling of HARQ feedback. 
· Option 1: indication by adding one field in DCI.
· Option 2: indication by reusing/reinterpreting existing field in DCI.
In our view, introducing 1-bit in DCI is enough to indicate/override enabling/disabling of HARQ feedback regardless of the TB number scheduled by the DCI. The overhead impact of the additional bit in DCI is negligible, we prefer to add one field in DCI for simplicity.
Proposal 5: Support adding one field in DCI to indicate enabling/disabling of HARQ feedback. 

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. 
[bookmark: _Hlk134287781][bookmark: _Hlk118387693]For HARQ-ACK bundling feedback for multiple TB scheduling with single DCI, how to perform the bundling operation depends on the disabled HARQ process configuration/indication method. If the disabled HARQ processes are configured by RRC signaling or DCI Option A, 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 configured by DCI Option B, 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: For multiple TB scheduling with single DCI, 
· If the disabled HARQ processes are configured by RRC signaling or DCI Option A, 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 DCI Option B, 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 6: NACK should be reported for a DL transmission associated with a disabled HARQ process for HARQ-ACK non-bundling feedback.
Proposal 7: For a DCI scheduling multiple TB, 
· If the disabled HARQ processes are configured by RRC signaling or DCI Option A, 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 DCI Option B, 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 IoT NTN. 
The following observation and proposals are made.
Observation: For multiple TB scheduling with single DCI, 
· If the disabled HARQ processes are configured by RRC signaling or DCI Option A, 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 DCI Option B, 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.
Proposal 1: Support Option A-1, i.e., the DCI based overridden indication is only applied to semi-statically HARQ disabled processes.
Proposal 2: For multi-TB scheduling by single DCI in Option A, introducing 1-bit indication in the scheduling DCI which is applied only to semi-statically HARQ disabled processes or only to semi-statically HARQ enabled processes.
Proposal 3: For multi-TB scheduling by single DCI in Option B, introducing 1-bit indication in the scheduling DCI which is applied to all the HARQ processes corresponding to the same DCI.
Proposal 4: The enabled/disabled state corresponding to a same TB for initial transmission and retransmission should be the same.
Proposal 5: Support adding one field in DCI to indicate enabling/disabling of HARQ feedback. 
Proposal 6: NACK should be reported for a DL transmission associated with a disabled HARQ process for HARQ-ACK non-bundling feedback.
Proposal 7: For a DCI scheduling multiple TB, 
· If the disabled HARQ processes are configured by RRC signaling or DCI Option A, 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 DCI Option B, 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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