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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#111, the following working assumption on enabling/disabling of HARQ feedback configuration/indication for downlink transmission been achieved [X].
	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 our view, the above working assumption should be confirmed.
Proposal 1: Confirm the above working assumption.

For DCI-based overridden mechanism, the following three cases had been discussed in last meeting.
· Case 1: DCI-based overridden mechanism is applied to all HARQ process, including both semi-statically HARQ enabled and disabled processes.
· Case 2: DCI-based overridden mechanism is only applied to semi-statically HARQ disabled processes.
· Case 3: DCI-based overridden mechanism is only applied to semi-statically HARQ enabled processes.
Case1 is the most flexible way. HARQ-ACK feedback of all HARQ processes configured to UE can be activated/deactivated by DCI. For case 2 and case 3, DCI-based overridden mechanism only applied to semi-statically HARQ disabled processes or only applied to semi-statically HARQ enabled processes. In our view, DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes should be supported.
Proposal 2: DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes should be supported.

For Option 3, enabling/disabling of HARQ feedback for downlink transmission is explicitly indicated by DCI. To support Option3, it is expected that the change of DCI is needed. The following two Alts can be considered for DCI design.
· Alt 1: Introduce a new field
· Alt 2: Reinterpretation of some existing fields or using spare states.
Alt 1 may increase the DCI size.  Alt 2 can avoid increasing the DCI size. As increased DCI size will degrade the performance of NPDCCH decoding, we prefer to avoid increasing the DCI size by reinterpretation of some existing fields or using spare states.
Proposal 3: For Option 3, reinterpretation of some existing fields or using spare states should be considered.

For multiple TBs scheduled by single DCI, the following schemes can be considered to support Option 3 overriding default configuration.
· Scheme 1: All TBs scheduled by a single DCI support DCI-based overridden mechanism.
· Scheme 2: Network configuration one or more TBS of multiple TBS scheduled by a DCI support DCI-based overridden mechanism.
· Scheme 3: DCI-based overridden mechanism is not applied to the case of multiple TBs scheduled by single DCI.
For Scheme 1, the HARA process corresponding to each TB of multiple TBs scheduled by a DCI supports DCI-based overridden mechanism. It is the most flexible way. However, Scheme 1 will bring large bit overhead. According to the calculation of one TB corresponding to one bit, the number of bits supporting Scheme 1 is equal to the maximum number of TB scheduled by a DCI.
For Scheme 2, the network can be configured with one or more of the multiple TBs scheduled by a DCI to support DCI-based overridden mechanism. For example, if a single DCI schedules 4 TB, the network can configure the first TB to support DCI-based overridden mechanism. This way can avoid large bit overhead.
For Scheme 3, when a single DCI schedules multiple TBs, the scheduling DCI cannot indicate HARQ-ACK feedback activation/deactivation. In other words, DCI-based overridden mechanism is only supported when only one DCI schedules one TB.
In our view, Scheme 2 and Scheme 3 can be considered for the case of multiple TBs scheduled by single DCI.
Proposal 4: For whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI, the following two schemes can be considered.
· Network configuration one or more TBS of multiple TBS scheduled by a DCI support DCI-based overridden mechanism.
· DCI-based overridden mechanism is not applied to the case of multiple TBs scheduled by single DCI.

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. For the first SPS PDSCH after activation in IOT NTN, the following options had been discussed in previous meetings.
· 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 our view, the same mechanism for NR NTN could be applied to IoT NTN. 
Proposal 5: 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 6: 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#110b, for multiple TB scheduling with single DCI, the following three 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)
· Option 3: HARQ feedback is reported or not depending on the other TBs HARQ-enabled/HARQ-disabling scheduled by single DCI 
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 7: 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#110b, 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)
· Option 3: HARQ feedback is reported or not depending on the other TBs HARQ-enabled/HARQ-disabling scheduled within a HARQ bundle
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 8: 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.

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 9: 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 10: 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: Confirm the above working assumption.
Proposal 2: DCI-based overridden mechanism is applied to both semi-statically HARQ enabled and disabled processes should be supported.
Proposal 3: For Option 3, reinterpretation of some existing fields or using spare states should be considered.
Proposal 4: For whether/how to support Option 3 overriding default configuration for corresponding transmission for multiple TBs scheduled by single DCI, the following two schemes can be considered.
· Network configuration one or more TBS of multiple TBS scheduled by a DCI support DCI-based overridden mechanism.
· DCI-based overridden mechanism is not applied to the case of multiple TBs scheduled by single DCI.
Proposal 5: 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 6: For DCI indicating SPS PDSCH release, HARQ-ACK report is performed as legacy in eMTC.
Proposal 7: 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 8: 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 9: 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 10: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.

Reference
[1] RP-213690, “New WI: NR NTN (Non-Terrestrial Networks) enhancements”, RAN Vice-Chair (AT&T), Thales.
[2] [bookmark: OLE_LINK31][bookmark: OLE_LINK32]3GPP RAN1#111 Chairman’s Notes, November 14th – 18th, 2022.

image1.png
>RTT+gNB prpcess and scheduling

NPDCCH which indicated ACK/NACK





