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Introduction
[bookmark: _Ref178064866]The signalling of HARQ feedback enabling/disabling is still open for further discussion. Below working assumption is from RAN 112 [1]:
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Furthermore, the followings are two other topics for further discussion:
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In this contribution, we will present our view on these topics.
Discussion
HARQ ACK enabling/disabling indication
Signalling of HARQ ACK enabling/disabling was a topic with divergent views from different companies in the last few RAN1 meetings. The “working assumption” presented in the previous section is essentially a compromise between RRC-based configuration and DCI-based configuration.
[bookmark: OLE_LINK5]Proposal 1: We agree with the working assumption.
The whole purpose of having additional DCI based signalling is fast enabling of DCI for particular transmissions over HARQ ACK disabled HARQ process. In other words, the major operating cases are: 1) HARQ ACK is generally disabled by RRC signalling with occasional HARQ ACK for special packets using DCI indication (e.g., MAC CE requiring ACK-based activation) , 2) HARQ ACK is enabled (No use-case for occasional disabling identified). Accordingly, we have the following observations on different choices regarding FFS #1:
[bookmark: OLE_LINK7][bookmark: OLE_LINK21]Observations 1: FFS #1-Option 3 is applicable to both HARQ ACK enabled and disabled HARQ processes: In this case, RRC based enabling/disabling and RRC signalling to enable option 3 serve as two parallel mechanism for one purpose. In other words, while we can prioritize one over another, in this scenario HARQ ACK operation is configured using two different methods.
Observation 2: FFS #1-Option 3 is applicable to HARQ ACK disabled HARQ processes: This option makes more sense, as by configuring Option 3 for HARQ ACK disabled HARQ process, we configure UE for quick on-demand change of feedback state (enabling/disabling) using DCI.
[bookmark: OLE_LINK3]Observation 3: FFS #1-Option 3 is applicable to HARQ ACK enabled HARQ processes: This option allows to enable/disable HARQ ACK feedback for HARQ ACK enabled HARQ process. We do not see much use-cases for this option.
[bookmark: OLE_LINK17][bookmark: OLE_LINK14]Proposal 2: For FFS #1, we support having DCI-based overriding mechanism applicable to HARQ feedback disabled HARQ process.
[bookmark: OLE_LINK18]Proposal 3: We are open to support “Option 3 is applicable to both HARQ ACK enabled and disabled HARQ processes”, if there is a use-case for on-demand disabling of HARQ ACK feedback for HARQ ACK enabled HARQ process.
Re-interpreting existing fields in DCI for HARQ ACK indication
Recall the following pseudocode from the email discussion. 
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[bookmark: OLE_LINK8][bookmark: OLE_LINK16][bookmark: OLE_LINK11]Let’s assume HARQ ACK is disabled by RRC signalling (downlinkHARQ-FeedbackDisabled is configured). Furthermore, dlHARQ-FeedbackDisabled-dci is also configured. In this case, it is possible that HARQ ACK is enabled for particular transmission using DCI (implicit or explicit indication). However, this indication itself in DCI needs to be done using existing fields or a new dedicated field. Re-interpreting the existing fields in DCI for HARQ ACK enabling/disabling needs further study. Because, those fields might be needed to serve their original purpose if HARQ ACK is enabled for particular transmission. For example, HARQ ACK resource fields are needed in case DCI enables HARQ ACK for a particular transmission when both downlinkHARQ-FeedbackDisabled and dlHARQ-FeedbackDisabled-dci are configured. This concept is illustrated in the figure below.
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[bookmark: OLE_LINK19][bookmark: OLE_LINK9][bookmark: OLE_LINK6]Observation 4: Using ACK resource bits in DCI for DCI indication of HARQ ACK enabling/disabling might result in conflict in the UE UL/DL operation.
The above issue can be avoided if we use NDI bit for the HARQ enabling/disabling indication, along with the assumption that no HARQ retransmission happening for RRC HARQ-feedback-disabled HARQ process. Under this scenario, NDI bit of DCI has no use-cases for transmissions that are done using an RRC HARQ-feedback-disabled HARQ process. Hence, NDI bit can be safely used for on-demand enabling of HARQ ACK for a particular transmission.
[bookmark: OLE_LINK20]Proposal 4: NDI bit can be used for DCI indication of HARQ ACK enabling/disabling for an RRC-disabled HARQ ACK feedback. 
Conclusion
Our proposals regarding HARQ-ACK feedback indication are summarized as follows:
Proposal 1: We agree with the working assumption.
Observations 1: FFS #1-Option 3 is applicable to both HARQ ACK enabled and disabled HARQ processes: In this case, RRC based enabling/disabling and RRC signalling to enable option 3 serve as two parallel mechanism for one purpose. In other words, while we can prioritize one over another, in this scenario HARQ ACK operation is configured using two different IEs.
Observation 2: FFS #1-Option 3 is applicable to HARQ ACK disabled HARQ processes: This option makes more sense, as by configuring Option 3 for HARQ ACK disabled HARQ process, we configure UE for quick on-demand change of feedback state (enabling/disabling) using DCI.
Observation 3: FFS #1-Option 3 is applicable to HARQ ACK enabled HARQ processes: This option allows to enable/disable HARQ ACK feedback for HARQ ACK enabled HARQ process. We do not see much use-cases for this option.
Proposal 2: For FFS #1, we support having DCI-based overriding mechanism applicable to HARQ feedback disabled HARQ process.
Proposal 3: We are open to support “Option 3 is applicable to both HARQ ACK enabled and disabled HARQ processes”, if there is a use-case for on-demand disabling of HARQ ACK feedback for HARQ ACK enabled HARQ process.
Observation 4: Using ACK resource bits in DCI for DCI indication of HARQ ACK enabling/disabling might result in conflict in the UE UL/DL operation.
Proposal 4: NDI bit can be used for DCI indication of HARQ ACK enabling/disabling for an RRC-disabled HARQ ACK feedback. 
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Confirm the following working assumption with the following update:

For NB-IoT NTN and eMTC, NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for
downlink transmission:
o Support Option 1 in case only per-HARQ process bitmap signaling is configured
o Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution
enabling/disabling signaling is configured
o Support Option 3 DCT indication to override Option 1 configuration for corresponding transmission in case
both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured
o FFS#1: Option 3 DCl-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.
o FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding
transmission for multiple TBs scheduled by single DCT
o 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.
RANI srives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3" and
“Option 3 + Option 17.
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option
1 for CE Mode A.
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For DCI-based overridden mechanism/indication in single TB scheduled by DCL, down select one of the following
alternatives based on the criteria DCI overhead, PDCCH monitoring/power consumption, HARQ timer, impact on
scheduling flexibility, UE implementation complexity

o Alternative 1: applies to both semi-statically HARQ enabled and disabled processes

o Alternative 2: only applied to semi-statically HARQ disabled processes

o Alternative 3: only applied to semi-statically HARQ enabled processes
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For DCl-based overridden/direct indication, down select one of the following based on the criteria DCI overhead,
PDCCH monitoring behayior, 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
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TF dovwnlikHARQ-FeedbackDisabled is configured
HARQ enableddisabled is determined by downlinkHARQ-FeedbackDisabled
IF dIHARQ-FeedbackDisabled-di is further configured
IF HARQ [enabled] [disabled] for corresponding transmission is overridden by DCI indication (.., explicit indication)
HARQ [enabled] [disabled] for the corresponding transmission is overridden from that determined by downlinkHARQ- FeedbackDisabled
ELSE
Follow HARQ enabled/disabled determined by downlinkHARQ-FeedbackDisabled
ELSE
Follow HARQ enabled/disabled determined by downlinkHARQ-FeedbackDisabled
ELSE
IF dIHARQ-FeedbackDisabled-dei is configured
'HARQ enabled/disabled for the corresponding transmission is indicated by DCI (e.g., explicit indication)
ELSE
all HARQ enabled
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downlinkHARQ-FeedbackDisabled is configured.
IHARQ-FeedbackDisabled-dci is configured
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