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Introduction
In RAN1#112b-e meeting, the following agreements were made on the HARQ operation for IoT NTN [1]:
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
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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 present the discussion on the HARQ disabling operation in IoT NTN scenario.
Discussion
Indication of HARQ disabling
For the dynamic indication of the HARQ disabling, the compromising solution was agreed that the DCI directly indicate the HARQ status in case the per-HARQ process bitmap signaling is not configured, while DCI is to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration when it is configured.
For the case the per-HARQ process bitmap signaling is not configured, several options have been identified to support the direct indication of the HARQ status. One option is to dynamically indicate the HARQ enabling/disabling explicitly using new field. While the other options are to dynamically indicate the HARQ enabling/disabling by reusing the existing field. In order to avoid any limitation on the scheduling flexibility, it is preferred to support introducing a new field to indicate the HARQ disabling/ enabling.
Another issue is whether/how to support the DCI based indication for the corresponding transmission for multiple TBs scheduled by a single DCI. As there is no default HARQ status defined, it is preferred that following the same design, if a new field is introduced, it can be used to indicate the HARQ enabling/disabling for the two scheduled TBs.

Proposal 1: A new field is introduced in DCI format N1 to dynamically indicate the HARQ enabling/disabling for the NB-IoT in case the per-HARQ process bitmap signaling is not configured.
Proposal 2: The DCI directly indicate the HARQ enabling/disabling for all the TBs scheduled by a single DCI for the NB-IoT in case per-HARQ process bitmap signaling is not configured.

For the case the per-HARQ process bitmap signaling is configured, DCI is used to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration. It is still FFS whether DCI overriding applies to semi-statically HARQ disabled processes or both semi-statically HARQ disabled and enabled processes. In our understanding, the DCI based overridden mechanism should be applied to both semi-statically HARQ enabled and disabled processes. There are clear use cases that a HARQ process need to be dynamically switched from “Disabled” to “enabled” to guarantee the reliability of some important information transmission such as MAC CE. Meanwhile, it is also beneficial to dynamically switch a HARQ process from “Enabled” to “Disabled” to improve the spectrum efficiency. We don’t see any need to put any constraint on the usage of the DCI based overridden mechanism.
A similar issue is how to support the DCI reverse mechanism. One option is to dynamically indicate the HARQ enabling/disabling explicitly using new field. While the other options are to dynamically indicate the HARQ enabling/disabling by reusing the existing field. In our understanding, additional complexity is needed if existing field is reused as UE’s understanding on whether a HARQ process is reversed or not is dependent on the RRC configured per HARQ process bitmap. A common design should be strived as much as possible. It is preferred that a same mechanism is adopted as in the case that per-HARQ process bitmap signaling is not configured.


Proposal 3: The DCI based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes in case per-HARQ process bitmap signaling is configured.
Proposal 4: A new field is introduced in DCI format N1 to dynamically indicate the HARQ enabling/disabling for the NB-IoT in case the per-HARQ process bitmap signaling is configured.


HARQ feedback for scheduling multiple TB
For a NB-IoT UE that supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter npdsch-MultiTB-Config, there shall be a maximum of 2 downlink HARQ processes. If the UE is configured with higher layer parameter npdsch-MultiTB-Config and multiple TB are scheduled in the corresponding DCI, the HARQ process ID of 0 is for the first TB and HARQ process ID of 1 shall be assumed for the second TB [2]. It is possible that the HARQ process 0 is a HARQ enabled process, while the HARQ process 1 is a HARQ disabled process. Then how the UE should generate the HARQ information should be defined. A straightforward solution is that UE only report the HARQ information for the HARQ enabled process.
Proposal 5: UE only report the HARQ information for the HARQ enabled process in multi-TB scheduling scenario with different HARQ processes for NB-IoT.


Conclusions
In this contribution, we discuss the necessity and design aspect related to HARQ disabling. We have the following observations and proposals based on our analysis:

Proposal 1: A new field is introduced in DCI format N1 to dynamically indicate the HARQ enabling/disabling for the NB-IoT in case the per-HARQ process bitmap signaling is not configured.
Proposal 2: The DCI directly indicate the HARQ enabling/disabling for all the TBs scheduled by a single DCI for the NB-IoT in case per-HARQ process bitmap signaling is not configured.
Proposal 3: The DCI based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes in case per-HARQ process bitmap signaling is configured.
Proposal 4: A new field is introduced in DCI format N1 to dynamically indicate the HARQ enabling/disabling for the NB-IoT in case the per-HARQ process bitmap signaling is configured.


Proposal 5: UE only report the HARQ information for the HARQ enabled process in multi-TB scheduling scenario with different HARQ processes for NB-IoT.
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