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Introduction
In RAN#94_e, the WID on IoT-NTN performance enhancements in Rel-18 is approved in [1]. 
	4.1.1 	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption [RAN1]


In this contribution, we share our views on disabling of HARQ feedback for IoT NTN.

[bookmark: OLE_LINK40]Enabling/disabling on HARQ feedback
In RAN1#110-e, the following agreements on enabling/disabling of HARQ feedback configuration/indication for downlink transmission been achieved [2].
	Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling.
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above.

Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above



Disabling/enabling HARQ feedback can benefit UE power consumption and latency. Disabling HARQ feedback for a DL transmission can improve uplink throughput in NTN as more resource would be available in uplink. In R17 NR NTN, it was agreed that enabling/disabling on HARQ feedback for downlink transmission is configurable per HARQ process via UE specific RRC signaling. In our view, the mechanism of enabling/disabling on HARQ feedback for downlink transmission in NR NTN can be reused for IOT NTN.
Proposal 1: Enabling/disabling on HARQ feedback for downlink transmission should be configurable per HARQ process via UE specific RRC signaling for IOT NTN.
SPS PDSCH
In NR NTN, for DCI indicating SPS PDSCH release, HARQ-ACK report is as in Rel-16. HARQ feedback for SPS activation may be additionally enabled by the network by RRC configuration. If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of whether HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation. Otherwise, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. In our view, the same mechanism for NR NTN could be applied to IoT NTN. UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation. For SPS PDSCH, ACK/NACK is reported by UE for the first SPS PDSCH regardless of network configuration of enabled/disabled for this HARQ process if additional signal indicated.
Proposal 2: For HARQ feedback for eMTC SPS PDSCH, UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation.
Proposal 3: For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC.

HARQ feedback for scheduling multiple TB
In R16, multiple TB scheduling with single DCI had been introduced in eMTC/NB-IoT. In HARQ feedback disabling for downlink transmission, solutions should be designed for the case of transmitting HARQ feedback for multi-TB block scheduling where some TBs (or TB bundles) have feedback enabled, while some others have feedback disabled. In RAN1#110, for multiple TB scheduling with single DCI, the following two UE behaviors are discussed 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)
In our view, in order to minimize the impact on the standard, for multiple TB scheduling with single DCI, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.
Proposal 4: For multiple TB scheduling with single DCI, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.

HARQ bundling for eMTC HD-FDD
In R14, HARQ bundling is introduced for eMTC HD-FDD and enhanced in R17. For eMTC HD-FDD HARQ bundling, solutions should be designed for the case that HARQ feedback is enabled for some HARQ processes and is disabled for others. In RAN1#110, for eMTC HD-FDD HARQ bundling, the following two UE behaviors are discussed 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)
In our view, in order to minimize the impact on the standard, for eMTC HD-FDD HARQ bundling, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.
Proposal 5: For eMTC HD-FDD HARQ bundling, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.

Performance enhancements
In RAN1#109e, the following performance enhancement schemes for disabled HARQ feedback had been discussed.
-	Enhancements on transmission repetition
-	Blind retransmission
-	Enhancements on CQI/MCS table with new BLER
-	UCI/UE assistant information
If HARQ feedback is disabled, the L1 reliability of the downlink transmission may degrade due to the lack of HARQ feedback. In terrestrial network, NB-IOT/eMTC UE enhances coverage by repeated transmission. For NB-IOT, the maximum number of downlink repetitions is 2048 and the maximum number of uplink repetitions is 128. In our view, when HARQ feedback is disabled, the existing repeat transmission mechanism can ensure the reliability of downlink transmission. Additional performance enhancement schemes for disabled HARQ feedback are not needed.
Proposal 6: Additional performance enhancement schemes for disabled HARQ feedback are not needed.

PDCCH Monitoring reduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK2][bookmark: OLE_LINK6][bookmark: OLE_LINK7]If the NPUSCH transmission ending in subframe n, DCI with format N0 which indicates the ACK/NACK information from the same HARQ process will not come within RTT+3 from the ending of the corresponding NPUSCH transmission. In this case, if the HARQ process number is configured to 1 and HARQ feedback is enabled, UE cannot receive the corresponding NPDCCH which indicated ACK/NACK until the RTT time has elapsed from the end of the PUSCH, as shown in Figure 1. Hence, in order to saving power, UE does not need to monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
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Figure 1: The HARQ process number is configured to 1
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 7: For an NTN UE configured with one HARQ process, when HARQ feedback is enabled, the UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
If the HARQ process number is configured to 2 and HARQ feedback is enabled for all HARQ processes, DCI from the second HARQ process may come after the transmission of the PUSCH from the first HARQ process. In our view, if HARQ processes is full before the RTT time has elapsed from the end of the PUSCH, UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH. Otherwise, UE needs to monitor PDCCH from the end of the PUSCH.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Proposal 8:For the number of configured HARQ processes is 2 (for NB-IoT in NTN) or larger than 1 (for eMTC in NTN), if HARQ processes is full before the RTT time has elapsed from the end of the PUSCH, UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.

Conclusion
In this contribution, we have the follow proposals:
Proposal 1: Enabling/disabling on HARQ feedback for downlink transmission should be configurable per HARQ process via UE specific RRC signaling for IOT NTN.
Proposal 2: For HARQ feedback for eMTC SPS PDSCH, UE follows the per-process HARQ feedback enabled/disabled configuration for the associated HARQ process except for the first SPS PDSCH after activation.
Proposal 3: For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC.
Proposal 4: For multiple TB scheduling with single DCI, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.
Proposal 5: For eMTC HD-FDD HARQ bundling, ACK is assumed/reported for the downlink transmission with HARQ process disabled regardless of decoding results of corresponding transmission.
Proposal 6: Additional performance enhancement schemes for disabled HARQ feedback are not needed.
Proposal 7: Additional performance enhancement schemes for disabled HARQ feedback are not needed.
Proposal 8: For an NTN UE configured with one HARQ process, when HARQ feedback is enabled, the UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
Proposal 9:For the number of configured HARQ processes is 2 (for NB-IoT in NTN) or larger than 1 (for eMTC in NTN), if HARQ processes is full before the RTT time has elapsed from the end of the PUSCH, UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
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