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1 Introduction
An updated work item on IoT-NTN was approved at RAN#95e [1]. This work item includes the following objectives on performance enhancements, including disabling HARQ feedback:
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. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

2 Disabling UL HARQ feedback
PUSCH operates with asynchronous HARQ in eMTC and NB-IoT. There is no explicit HARQ feedback for the eMTC / NB-IoT PUSCH: the UE is either allocated a new transport block (NDI bit in DCI is toggled) or a re-transmission of the previous transport block (NDI bit in DCI is not toggled). If necessary, the UE could surmise / understand the ACK / NACK status of the PUSCH based on future DCIs transmitted on PDCCH and potentially based on an expiry timer.
Since there is no explicit UL HARQ feedback in eMTC and NB-IoT, this work item does not need to consider disabling UL HARQ feedback.
Observation 1: RAN1 does not need to consider disabling UL HARQ feedback in IoT-NTN.


3 Disabling DL HARQ feedback
PDSCH decoding status is indicated using HARQ ACK/NACK bits that are transmitted in PUCCH (or NPUSCH format 2 for NB-IoT). The PUCCH is transmitted 4 subframes after the end of the PDSCH for eMTC. When eMTC operates in CE Mode B (in challenging coverage environments), 2 HARQ processes are supported in the DL. NB-IoT supports 1 or 2 DL HARQ processes depending on UE capability.
The DL HARQ processes can stall when DL data is transmitted to the UE and the eNB has to wait for the duration of a long RTT before the PUCCH is received. If the eNB makes scheduling decisions based on the ACK / NACK status carried by the PUCCH, the HARQ process is stalled until the PUCCH is received if none of the other HARQ processes are available. Of course, the HARQ process would not be stalled if the eNB scheduled the UE regardless of the ACK / NACK status on the PUCCH (the eNB could operate the link at low BLER in which case NACK would be unlikely, the eNB could assume that the PDSCH is ACK and schedule a new transport block on the PDSCH. Any NACK-ed PDSCH could be resolved by RLC retransmission).

It is an objective of the WID to support disabling of HARQ feedback. There is no study phase to consider the merits of disabling HARQ feedback. The task of RAN1 is to specify how HARQ feedback is disabled. The following issues need to be considered when specifying the disabling of HARQ feedback:
Whether HARQ feedback can be disabled for all HARQ processes
For NR, the correct reception of some MAC control elements by the UE needs to be confirmed through HARQ ACK to activate the new behaviour signalled by the MAC CE. Hence, it is not desirable to disable HARQ feedback for all HARQ processes in NR. It is necessary to check whether there are any Rel-17 eMTC or NB-IoT MAC CEs that rely on HARQ feedback for activation, for example a TAC MAC CE or indication of UE-specific K_offset. This will provide clarity on whether HARQ can be disabled for all HARQ processes or not. 
Per-cell, Per-UE or per-HARQ process disabling of DL HARQ feedback
HARQ feedback may be enabled / disabled either on a:
· Per-cell basis. HARQ feedback is disabled or enabled for all UEs in the cell.
· Per-UE basis. For each UE, HARQ feedback is either enabled or disabled for all HARQ processes.
· Per-HARQ process basis. Feedback for each HARQ process can either be enabled or disabled individually. This is the approach adopted in NR NTN and should be the starting point for discussion in this IoT-NTN work item. 
Protocol layer at which DL HARQ feedback is disabled
There are various layers at which HARQ feedback could be enabled or disabled:
· RRC
· MAC
· Physical layer, via DCI
RAN1 should determine the appropriate layer for HARQ feedback enabling / disabling, taking into account decisions in Rel-17 NR NTN and the particular characteristics of IoT-NTN, including the limited number of HARQ processes in IoT-NTN.
Dynamic vs semi-static disabling of DL HARQ feedback
DL HARQ feedback could be enabled / disabled either semi-statically or dynamically. Dynamic enabling / disabling would provide more scheduling flexibility for the eNB, e.g. enabling HARQ feedback when there are many users such that stalling is not such a serious issue (physical resources can be assigned to UE2 when the HARQ processes for UE1 are stalled).
HARQ bundling
In Release-14, HARQ bundling was introduced for eMTC in HD-FDD mode. The design of disablement of HARQ feedback should handle the case where HARQ feedback is bundled and HARQ feedback is enabled for some HARQ processes and is disabled for others.

Proposal 1:
In the design of HARQ feedback disabling, RAN1 considers the following issues:
· Whether HARQ feedback can be disabled for all HARQ processes
· Whether DL HARQ feedback is disabled per-cell, per-UE or per-HARQ process
· The protocol layer at which DL HARQ feedback is disabled (RRC, MAC or PHY)
· Whether DL HARQ feedback is disabled semi-statically or dynamically
· HARQ bundling when HARQ feedback is disabled for some HARQ processes but not for others 
4	Conclusion 
This document has considered issues related to disabling of HARQ feedback in IoT-NTN. The following observations and proposals have been made:

Observation 1: RAN1 does not need to consider disabling UL HARQ feedback in IoT-NTN.
Proposal 1:
In the design of HARQ feedback disabling, RAN1 considers the following issues:
· Whether HARQ feedback can be disabled for all HARQ processes
· Whether DL HARQ feedback is disabled per-cell, per-UE or per-HARQ process
· The protocol layer at which DL HARQ feedback is disabled (RRC, MAC or PHY)
· Whether DL HARQ feedback is disabled semi-statically or dynamically
· HARQ bundling when HARQ feedback is disabled for some HARQ processes but not for others 
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