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Introduction
RAN1 has made the following agreements to further narrow down the options for enabling/disabling of HARQ for eMTC and NB-IoT in RAN1 #112b-e [2]:
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 further discuss on the working assumption listed above for enabling/disabling DL HARQ feedback for NB-IoT NTN as well as for eMTC NTN.
Discussion
Remaining details of enabling/disabling HARQ feedback
In RAN1 #112b-e, the details of the DCI-overridden mechanism are clarified that it reverses the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration, which at least differentiates DCI-overridden mechanism from DCI-based direct indication.
For the DCI-overridden mechanism, there are still two options whether it can reverse HARQ feedback disabled process only (Option A-1) or both HARQ feedback enabled/disabled processes (Option A-4). Considering that DCI-based direct indication (Option B) is supported when per-HARQ process bitmap signaling is not configured, the Option A-4 seems to be redundant as it provides the same functionality as Option B. The Option A-1 could provide benefits in terms of DCI overhead as well as enabling MAC-CE transmission for the HARQ process disabled by RRC temporarily. 
Observation 1: the benefits of DCI-overridden mechanism observed only when it applied to semi-statically HARQ disabled process (Option A-1).
Observation 2: the Option A-4 is redundant as the same functionality can be provided by Option B.
Based on the observations, adopting the Option A-1 seems to be straightforward.
Proposal 1: adopt Option A-1 for the DCI based overridden mechanism when single TB scheduled by DCI.
Two options have been discussed how to indicate HARQ enabling/disabling for the DCI-based direct indication, where the first option is based on explicit indication by introducing 1 bit in DCI and the second option is reusing/reinterpreting existing field. Considering scheduling flexibility will be limited if any of existing field is reused or re-interpreted, introducing 1 bit in DCI is preferred.
Proposal 2: support explicit indication (i.e., adding one field in DCI) for DCI-based direct indication.
In the case of DCI-overridden mechanism, assuming that it applies exclusively to HARQ disabled process, HARQ-ACK related field can be reused or re-interpreted without any scheduling flexibility limitations. As such, the reuse or reinterpretation of existing field in DCI should be supported for DCI-overridden mechanism.
Proposal 3: support reusing/reinterpreting existing DCI field for DCI-overridden mechanism for reversing HARQ processes disabled by RRC.
Impacts of DCI-based indication to upper layers
One issue with a DCI-based override mechanism is an impact to upper layers handling of DRX active time. In Rel-17 NR NTN, a UE adapts DRX timers based on the configured HARQ characteristics of a HARQ process. DRX is adapted for both UL and DL to either adapt DRX active time account for additional propagation delay (e.g. if HARQ feedback is enabled) or to enable additional UE power saving (e.g. if HARQ feedback is disabled). Operation is adapted as follows:
· if downlinkHARQ-FeedbackDisabled is configured for this serving cell, upon DL reception:
· if HARQ feedback is enabled for the HARQ process the UE will extend the length of the DL HARQ RTT Timer by the UE-gNB RTT (i.e. propagation delay).
· If HARQ feedback is disabled for the HARQ process, the UE will not start drx-RetransmissionTimerDL to enable additional power saving. 
· If  downlinkHARQ-FeedbackDisabled is not configured, the UE will apply legacy behaviour (i.e. start drx-RetransmissionTimerDL after expiry of drx-HARQ-RTT-TimerDL).

If the HARQ behaviour indicated by RRC configuration is modified by a DCI indication, an indication will need to be sent to upper layers to ensure correct DRX operation.
Proposal 4: If Option 3 DCI-based indicates HARQ enable/disable (either directly or overriding an RRC configuration) an indication is sent to upper layers (e.g., to adjust DRX operation).
Conclusion
In this contribution the following observations and proposals were made concerning enabling/disabling DL HARQ feedback in IoT NTN:
Observation 1: the benefits of DCI-overridden mechanism observed only when it applied to semi-statically HARQ disabled process (Option A-1).
Observation 2: the Option A-4 is redundant as the same functionality can be provided by Option B.
Proposal 1: adopt Option A-1 for the DCI based overridden mechanism when single TB scheduled by DCI.
Proposal 2: support explicit indication (i.e., adding one field in DCI) for DCI-based direct indication.
Proposal 3: support reusing/reinterpreting existing DCI field for DCI-overridden mechanism for reversing HARQ processes disabled by RRC.
Proposal 4: If Option 3 DCI-based indicates HARQ enable/disable (either directly or overriding an RRC configuration) an indication is sent to upper layers (e.g., to adjust DRX operation).
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