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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#111, for IoT NTN, disabling of HARQ feedback was discussed, and following was agreed as Working Assumption in the last meeting [1]:
	[bookmark: _Hlk83924038]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 by default, and support Option 3 to override default configuration for corresponding transmission
· Additional RRC signaling to enable Option 3
· If the bitmap for option 1 is not present and if option 3 is configured then the DCI directly indicates HARQ enable/disable. Option 3 can also be configured when the bitmap for option 1 is configured.
· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes or only applied to semi-statically HARQ disabled processes or only applied to semi-statically HARQ enabled processes.
· FFS #2: whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.


In this contribution, we share the view on disabling of HARQ feedback for Rel-18 IoT NTN.
Discussions
SPS PDSCH
In Rel-17 NR NTN, SPS HARQ disabling was introduced and a UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation if additionally enabled, where ACK/NACK is always reported by UE for the first SPS PDSCH.
For IoT NTN, the similar mechanism for NR NTN could be applied. The problem is how HARQ feedback for SPS activation is enabled/disabled. In last meeting, following three options were proposed [2].
	For HARQ feedback for eMTC SPS PDSCH, UE at least follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation
· for the first SPS PDSCH after activation,
· Option 1: If HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise.
· Option 2: ACK/NACK is always reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process.
· Option 3: follow the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process.


In RAN1#111, for eMTC NTN, it was agreed that enabling/disabling of HARQ feedback for downlink transmission is configured/indicated per HARQ process via UE specific RRC signalling by default (and override by DCI for CE Mode B) which basically follows that of NR NTN. In such case, for also SPS PDSCH, following that of NR NTN is preferrable which means per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation if additionally enabled, where ACK/NACK is always reported by UE for the first SPS PDSCH.
Proposal 1: For HARQ feedback for eMTC SPS PDSCH, UE at least follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation
· for the first SPS PDSCH after activation, if HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise
(N)PDSCH/(N)PDCCH scheduling restriction
In NR NTN, additional gap is considered to avoid the continuous reception of PDSCH with same HARQ process at UE side as specified in TS38.214. For eMTC NTN, as same as NR PDSCH/PDCCH scheduling restriction, the similar gap should be introduced. The minimal gap period is used for UE PDSCH decoding for a particular HARQ process as Tproc,1 in NR and 3ms can be enough for eMTC. Therefore, in last meeting, following proposal was raised and it can be agreed in this meeting.
	[Proposal 3-2a]: 
For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts until X=3 (ms) after the end of the reception of the last PDSCH for that HARQ process.


Proposal 2: For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts until X=3 (ms) after the end of the reception of the last PDSCH for that HARQ process
HARQ bundling for eMTC HD-FDD
In last meeting, the case where HARQ feedback is bundled, and HARQ feedback is enabled for some HARQ processes and is disabled for others has been discussed.
	[Proposal 4-1a]: 
For eMTC HD-FDD single TB scheduled by single DCI and without HARQ bundling, HARQ feedback is not reported for downlink transmission with HARQ process disabled.
· HARQ feedback for downlink transmission with HARQ process disabled scheduled by DCI#1 is not expected to be HARQ bundled with HARQ feedback for downlink transmission with HARQ process enabled/disabled scheduled by DCI#2 (e.g., by setting DCI field HARQ-ACK bundling flag of DCI #1 to 0)
For eMTC HD-FDD single TB scheduled by single DCI and with HARQ bundling, HARQ feedback follows legacy behavior. (i.e., all HARQ processes in the HARQ bundle are HARQ process enabled)


From our view, HARQ-ACK bundling should be enabled only for the case all of the HARQ feedback processes are enabled, and the separated rule for the cases that should not be assumed is not necessary.
Observation 1: HARQ-ACK bundling should not be enabled for the case that HARQ feedback disabled process is included
HARQ feedback for scheduling multiple TB
For eMTC/NB-IoT, the case of multiple TB scheduling with single DCI which was introduced in Rel-16 has been also discussed. The rule for the case of transmitting HARQ feedback for a multi-TB block where some TBs (or TB bundles) have feedback enabled, while some others have feedback disabled is needed. In last meeting, based on the enhancement of NR NTN HARQ disabling (i.e. Type-1/Type-2 HARQ codebook enhancement), following proposals were discussed.
	[Proposal 5-1a]: 
· For NBIoT single TBs scheduled by single DCI, HARQ feedback is not reported for downlink transmission with HARQ process disabled.
· For NBIoT two TBs scheduled by single DCI, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Option 3: HARQ feedback is reported or not depending on the other TBs HARQ-enabled/HARQ-disabling scheduled by single DCI 
· Other options are not excluded
[Proposal 5-2a]: 
· For eMTC FDD single TB scheduled by single DCI, HARQ feedback is not reported for downlink transmission with HARQ process disabled.
· At least for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI without HARQ bundling, the following UE behaviors are considered for the downlink transmission with HARQ process disabled：
· Option 1: ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
· Option 2: HARQ feedback is reported only for downlink transmission with HARQ process enabled (e.g., HARQ feedback is not reported for downlink transmission with HARQ process disabled)
· Other options are not excluded
· FFS: scenarios for eMTC FDD/HD-FDD multiple TBs scheduled by single DCI with HARQ bundling


For NB-IoT and eMTC FDD/HD-FDD, when two TBs are scheduled by single DCI, there is a possibility that feedbacks of enabled HARQ process and disabled HARQ process are bundled. In such case, for AND operation, applying ACK for the feedback of disabled HARQ process is the simplest solution.
Proposal 3: For NB-IoT, when two TBs are scheduled by single DCI, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
Proposal 4: At least for eMTC FDD/HD-FDD, when multiple TBs are scheduled by single DCI without HARQ bundling, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
NPRACH capacity
For NB-IoT, SR is transmitted on NPRACH or on NPUSCH with HARQ-ACK. Therefore, in last meeting, the problem that, if feedback is disabled in a HARQ process, the only way to transmit SR is using NPRACH and it impacts NPRACH capacity, has been raised. 
	[Proposal 6-1a]:
Further study the issue and potential solution of disabling HARQ feedback impact on NPRACH capacity


However, in parallel, DCI based overriding of enabling/disabling HARQ feedback for NB-IoT was agreed as working assumption. Therefore, the eNB can enable the HARQ feedback to piggyback SR together with ACK/NACK considering the PRACH capacity.
Observation 2: For NB-IoT NTN, eNB can dynamically enable HARQ feedback for SR transmission


Conclusion
In this contribution, we have the following observation and proposals:
Proposal 1: For HARQ feedback for eMTC SPS PDSCH, UE at least follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation
· for the first SPS PDSCH after activation, if HARQ feedback for SPS activation is additionally enabled, ACK/NACK is reported by UE for the first SPS PDSCH after activation regardless of network configuration of enabled/disabled for this HARQ process, and follow per-process HARQ feedback enabled/disabled configuration otherwise
Proposal 2: For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts until X=3 (ms) after the end of the reception of the last PDSCH for that HARQ process
Observation 1: HARQ-ACK bundling should not be enabled for the case that HARQ feedback disabled process is included
Proposal 3: For NB-IoT, when two TBs are scheduled by single DCI, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
Proposal 4: At least for eMTC FDD/HD-FDD, when multiple TBs are scheduled by single DCI without HARQ bundling, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission
Observation 2: For NB-IoT NTN, eNB can dynamically enable HARQ feedback for SR transmission
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