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1 Introduction
In RAN1#113, the following agreements were made [1]:
Working assumption
For DCI-based direct indication in single TB scheduled by DCI, 
· Indication by reusing/reinterpreting HARQ-ACK related field in DCI
· 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, and whether this state is different across different UEs
· 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, and whether this state is different across different UEs
· If reusing/reinterpreting HARQ-ACK related field in DCI is also used for DCI overriding scheme, the interpretation of the state can be different than for DCI-based direct indication.



[bookmark: _Hlk135835537]Agreement
For single TB scheduled by DCI, 
· Working assumption 1 DCI based overridden indication is applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, adopt indication by reusing/reinterpreting HARQ-ACK related field in DCI
· For eMTC CE mode B, “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· HARQ feedback disabled is reversed to enabled in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is maintained as disabled.
· HARQ feedback enabled is maintained in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is reversed to disabled.
· FFS: detailed state A, and whether this state A is different across different UEs
· For NBIoT, “HARQ-ACK resource” field in DCI format N1 is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· The same DCI indication functionality as eMTC is adopted.


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. In the last meeting, we made a working assumption to adopt HARQ disabling indication by reusing/reinterpreting a HARQ-ACK related field in DCI. For example, 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 state A, the network can indicate or override the default RRC enabled configuration in order to disable HARQ feedback. If the HARQ-ACK resource field is NOT state A, the network can indicate or 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 state A, the network can indicate or override the default RRC enabled configuration in order to disable HARQ feedback and if the HARQ-ACK resource offset field in NOT state A, the network can indicate or override the default RRC disabled configuration in order to enable HARQ feedback in the indicated resource. 
We think that the working assumptions can work for HARQ disabling indication or overridden indication. So, we propose to confirm below two working assumptions.
Proposal 1: RAN1 should confirm the two working assumptions below:
Working assumption
For DCI-based direct indication in single TB scheduled by DCI, 
· Indication by reusing/reinterpreting HARQ-ACK related field in DCI
· 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, and whether this state is different across different UEs
· 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, and whether this state is different across different UEs
· If reusing/reinterpreting HARQ-ACK related field in DCI is also used for DCI overriding scheme, the interpretation of the state can be different than for DCI-based direct indication.



Agreement
For single TB scheduled by DCI, 
· Working assumption 1 DCI based overridden indication is applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, adopt indication by reusing/reinterpreting HARQ-ACK related field in DCI
· For eMTC CE mode B, “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· HARQ feedback disabled is reversed to enabled in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is maintained as disabled.
· HARQ feedback enabled is maintained in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is reversed to disabled.
· FFS: detailed state A, and whether this state A is different across different UEs
· For NBIoT, “HARQ-ACK resource” field in DCI format N1 is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· The same DCI indication functionality as eMTC is adopted.


In terms of the “FFS: detailed state” for state A, 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 2: The state (state A) of HARQ-ACK related field for HARQ-ACK feedback disabling can be left to the spec editor or RAN1 could agree to, for example:
· NB-IoT: state A = state ‘0000’ in HARQ-ACK resource field controls HARQ feedback disabling
· eMTC CE Mode B: state A = state ‘00’ in HARQ-ACK resource offset field controls HARQ feedback disabling
In terms of the “FFS: whether this state is different across different UEs”, we also do not see that assigning different states of the HARQ-ACK related fields to different UEs is necessary. In existing NB-IoT / eMTC specifications, the HARQ-ACK responses from different UEs can be multiplexed across the whole allocated PUCCH space by varying the MPDCCH / NPDCCH used for DCI transmission as an addition / alternative to changing the HARQ-ACK resource field: using one state in order to disable HARQ feedback signalling in IoT-NTN will not lead to one PUCCH resource being unutilised (even if underutilisation were concerned an issue). The same state of the HARQ-ACK related field across all UEs can hence be used for HARQ feedback disabling and the specification impact is smaller than for the case with different states across different UEs. 
Proposal 3: The same state of the HARQ-ACK related fields across all UEs should be supported for HARQ-ACK feedback disabling.
3 Conclusion
In this contribution, we discussed our views on disabling of HARQ feedback for IoT NTN. We proposed the following:

Proposal 1: RAN1 should confirm the two working assumptions below:
Working assumption
For DCI-based direct indication in single TB scheduled by DCI, 
· Indication by reusing/reinterpreting HARQ-ACK related field in DCI
· 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, and whether this state is different across different UEs
· 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, and whether this state is different across different UEs
· If reusing/reinterpreting HARQ-ACK related field in DCI is also used for DCI overriding scheme, the interpretation of the state can be different than for DCI-based direct indication.



Agreement
For single TB scheduled by DCI, 
· Working assumption 1 DCI based overridden indication is applied to both semi-statically HARQ disabled and enabled processes
· For DCI based overridden indication, adopt indication by reusing/reinterpreting HARQ-ACK related field in DCI
· For eMTC CE mode B, “HARQ-ACK resource offset” field in DCI format 6-1B is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· HARQ feedback disabled is reversed to enabled in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is maintained as disabled.
· HARQ feedback enabled is maintained in case of any states other than state A in “HARQ-ACK resource offset”, otherwise is reversed to disabled.
· FFS: detailed state A, and whether this state A is different across different UEs
· For NBIoT, “HARQ-ACK resource” field in DCI format N1 is used for indication of maintaining/reversing the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration and corresponding HARQ-ACK resource in case of indication of HARQ feedback enabled.
· The same DCI indication functionality as eMTC is adopted.


Proposal 2: The state of HARQ-ACK related field for HARQ-ACK feedback disabling can be left to the spec editor or RAN1 could agree to, for example:
· NB-IoT: state A = state ‘0000’ in HARQ-ACK resource field controls HARQ feedback disabling
· eMTC CE Mode B: state A = state ‘00’ in HARQ-ACK resource offset field controls HARQ feedback disabling
Proposal 3: The same state of the HARQ-ACK related fields across all UEs should be supported for HARQ-ACK feedback disabling.
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