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1 Introduction
In RAN1#110, the following agreements were made [1]:
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
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


In RAN1#110bis-e, the following agreement was made [2]:
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 RAN1#112, the following working assumption was made [3]:
Agreement
Confirm the following working assumption with the following update:
[bookmark: _Hlk128662819]Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
· Support Option 1 in case only per-HARQ process bitmap signaling is configured 
· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured
· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.

Agreement
For DCI-based overridden/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
· Option 2: Indication by reusing/reinterpreting existing field in DCI


In RAN1#112bis-e, the following agreements were made [4]:
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 disabling of HARQ feedback for IoT NTN.
2 DCI-based HARQ disabling
In this section, we discuss about indication of DCI-based HARQ disabling.
2.1 DCI based indication for enabling/disabling of HARQ feedback
Regarding the DCI based indication, there are two options about how to indicate by DCI which were agreed in the last meeting as below;
· Option 1: Indication by adding one field in DCI
· Option 2: Indication by reusing/reinterpreting existing field in DCI
Option 1 is explicit indication by a new DCI field. This option is a simple solution to indicate HARQ disabling, however this could degrade the performance of decoding PDCCH since this needs to increase DCI size. 
On the other hand, Option 2 is to reuse/reinterpret an existing field in DCI. If any DCI field can be reused/reinterpreted for indication of HARQ disabling, the performance of decoding PDCCH would be better than Option 1. For example, as Option 2A in the last meeting agreement, for NB-IoT, the HARQ-ACK resource field in the DCI could be reused for the indication of HARQ disabling. If the HARQ-ACK resource field is ‘0000’, the network can override the default RRC enabled configuration in order to disable HARQ feedback. If the HARQ-ACK resource field is NOT ‘0000’, the network can override the default RRC disabled configuration in order to enable HARQ feedback in the indicated resource. Equivalently, for eMTC CE Mode B, if the 2-bit HARQ-ACK resource offset is ‘00’, the default RRC enabled configuration is overridden in order to disable HARQ feedback and if the HARQ-ACK resource offset field in NOT ‘00’, the network can override the default RRC disabled configuration in order to enable HARQ feedback in the indicated resource. 
Therefore, we think that Option 2 which reuses/reinterprets an existing field in DCI should be considered for indication of enabling/disabling of HARQ feedback. Furthermore, we think the Option 2A: HARQ-ACK related field is reasonable solution for supporting DCI-based direct indication. In terms of the “FFS: detailed state” of which HARQ-ACK related field is used, we do not see that any one of the states of the HARQ-ACK related fields is necessarily preferable over any other state. The choice of state could either be left to the spec editor, or (preferably) RAN1 could agree to, for example:
· NB-IoT: state ‘0000’ in HARQ-ACK resource field controls HARQ feedback disabling
· eMTC CE Mode B: state ‘00’ in HARQ-ACK resource offset field controls HARQ feedback disabling
Proposal 1: For DCI-based HARQ feedback enabling / disabling, support Option 2: Indication by reusing/reinterpreting existing field in DCI.
Proposal 2: If agreed Option 2 which is indication by reusing/reinterpreting existing field in DCI, support Option 2A: HARQ-ACK related field.

3 Conclusion
In this contribution, we discussed our views on disabling of HARQ feedback for IoT NTN. We proposed the following:

Proposal 1: For DCI-based HARQ feedback enabling / disabling, support Option 2: Indication by reusing/reinterpreting existing field in DCI.
Proposal 2: If agreed Option 2 which is indication by reusing/reinterpreting existing field in DCI, support Option 2A: HARQ-ACK related field.
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