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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 #112bis-e meeting [3], [4], the following has been agreed on the topic of disabling HARQ feedback for IoT NTN. 

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
· For single TB scheduled by DCI, the DCI based overridden indication is applied to one of the following options (to be down-selected):
· 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
· 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 provide our views on HARQ disabling for IoT NTN.
Discussion
Indication/configuration of disabling HARQ feedback
It was agreed [3] that for an NB-IoT UE or an eMTC CE Mode B UE, for DCI indication, two options are supported. 

In Option A where both per-HARQ process bitmap and DCI enabling/disabling signaling are configured, then DCI-based indication reverses the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process bitmap configuration. 

In Option B where DCI enabling/disabling signaling is configured while per-HARQ process bitmap is not configured, the DCI-based indication directly indicates HARQ feedback enable/disable for the corresponding transmission. 

Note that the above agreement does not revert an earlier agreement the per-HARQ process bitmap is applied, when only per-HARQ process bitmap is configured while DCI enabling/disabling signaling is not configured.

In Option A, it is open whether the DCI-based overridden mechanism is appliable to only semi-statically HARQ disabled processes or to both semi-statically HARQ disabled and enabled processes. In our view, this DCI-based overridden mechanism is appliable to only semi-statically HARQ disabled processes. In this way, the DCI indication of disabling HARQ feedback can be achieved by using one code-point of a DCI field, while the DCI indication of enabling HARQ feedback can be achieved by using the other code-points of the DCI field. If this DCI-based overridden mechanism is applicable to both semi-statically HARQ disabled and enabled processes, then a single bit in DCI need to be used. 

In Option A, it is open on the applicability for the case of multiple TBs scheduled by single DCI. We think like the case of single TB scheduled by single DCI, the DCI-based overridden mechanism is appliable to only semi-statically HARQ disabled processes. 

Proposal 1: For NB-IoT NTN and eMTC NTN for CE Mode B, when both per-HARQ process bitmap and DCI enabling/disabling signaling are configured, 
· in the case of a single DCI scheduling a single TB, DCI based overridden indication is only applied to semi-statically HARQ disabled processes (i.e., Option A-1)
· in the case of a single DCI scheduling multiple TBs, DCI based overridden indication is only applied to all the semi-statically HARQ disabled processes scheduled by this DCI. 

In Option B, it is clear that for a single TB scheduled by DCI, DCI-based direct indication is applied to the scheduled TB. It is open for multiple TBs scheduled by single DCI. In our view, the HARQ feedback enable/disable indicated by the single DCI applies to all the TBs scheduled by this DCI. 

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, when DCI enabling/disabling signaling is configured and per-HARQ process bitmap is not configured, in the case of a single DCI scheduling multiple TBs, DCI based direct indication applies to all the TBs scheduled by this DCI.

It was agreed [3] that for a single TB scheduled by DCI, for DCI-based direct indication (i.e., Option B in the above discussions), two options are identified. In the first option, a new bit field is added to DCI. In the second option, an existing field in DCI is reused or reinterpreted. 

In our view, the simplest way is to introduce a new one-bit field in downlink scheduling DCI to directly indicate whether HARQ feedback is enabled or disabled for the scheduled TB. 

Proposal 3: For NB-IoT NTN and eMTC NTN for CE Mode B, for DCI-based direct indication, the indication is by adding one bit field in DCI. 

Also, it is open in DCI-based overridden mechanism (i.e., Option A in the above discussions), whether a new field is added to DCI or an existing field in DCI is reused/reinterpreted to indicate the reverse of semi-statically HARQ disabled processes. 

In our view, one state of “HARQ-ACK resource” field in DCI format N1 or “HARQ-ACK resource offset” field in DCI format 6-1B is used for the indication of HARQ feedback disabling, while the remaining states of this field in DCI are used to indicate the actual HARQ feedback resource.  

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, for DCI-based overridden mechanism, the reverse indication is via the “HARQ-ACK resource” field in DCI format N1 or the “HARQ-ACK resource offset” field in DCI format 6-1B. 

HARQ feedback for single DCI scheduling multiple TBs
In IoT, it is supported that a single DCI scheduling multiple TBs. If a subset of these multiple TBs are associated with HARQ processes configured with feedback disabling, then it is simply assumed ACK for those TBs in the feedback. This applies to both the case with HARQ bundling and the case without HARQ bundling for a unified design and less specification impact. 

Proposal 5: For both NB-IoT and eMTC NTN, if a single DCI schedules multiple TBs, then ACK is assumed for the downlink transmission with feedback disabled HARQ processes. This applies to both the case with HARQ bundling and the case without HARQ bundling.

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

Proposal 1: For NB-IoT NTN and eMTC NTN for CE Mode B, when both per-HARQ process bitmap and DCI enabling/disabling signaling are configured, 
· in the case of a single DCI scheduling a single TB, DCI based overridden indication is only applied to semi-statically HARQ disabled processes (i.e., Option A-1)
· in the case of a single DCI scheduling multiple TBs, DCI based overridden indication is only applied to all the semi-statically HARQ disabled processes scheduled by this DCI. 

Proposal 2: For NB-IoT NTN and eMTC NTN for CE Mode B, when DCI enabling/disabling signaling is configured and per-HARQ process bitmap is not configured, in the case of a single DCI scheduling multiple TBs, DCI based direct indication applies to all the TBs scheduled by this DCI.

Proposal 3: For NB-IoT NTN and eMTC NTN for CE Mode B, for DCI-based direct indication, the indication is by adding one bit field in DCI. 

Proposal 4: For NB-IoT NTN and eMTC NTN for CE Mode B, for DCI-based overridden mechanism, the reverse indication is via the “HARQ-ACK resource” field in DCI format N1 or the “HARQ-ACK resource offset” field in DCI format 6-1B. 

Proposal 5: For both NB-IoT and eMTC NTN, if a single DCI schedules multiple TBs, then ACK is assumed/reported for the downlink transmission with feedback disabled HARQ processes. This applies to both the case with HARQ bundling and the case without HARQ bundling. 

References
[1] [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref99716514][bookmark: _Ref46220695]RP-213596, “New WID on IoT NTN enhancements,” Dec. 2021. 
[2] [bookmark: _Ref106122779]RP-223519, “Revised WID on IoT NTN enhancements,” Dec. 2022.
[3] [bookmark: _Ref114579056][bookmark: _Ref100227671][bookmark: _Ref109141480]Chairman’s Notes, 3GPP TSG RAN WG1 #112bis-e Meeting, Apr. 2023.
[4] [bookmark: _Ref114579059]R1-2303999, “FLS#2 on disabling of HARQ feedback for IoT NTN,” Apr. 2023.
	3/8	
