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Introduction
In RAN#94e meeting, a new WID on IoT NTN enhancements was approved in [1] with the following RAN1 related objectives:
The work item aims to specify further enhancements for E-UTRA (LTE-RAN) based NTN (non-terrestrial networks) according to the following assumptions:
-	GEO and NGSO (LEO and MEO).
-	Earth fixed Tracking area. Earth fixed & Earth moving cells for NGSO
-	FDD mode
-	UEs with GNSS capabilities

The detailed objectives are to specify enhanced NB-IoT NTN and eMTC NTN radio interfaces and E-UTRAN/NG-RAN as follows:

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 present the discussion on the HARQ disabling operation in IoT NTN scenario.
Discussion
Necessity to support HARQ disabling
HARQ disabling for NR-NTN is supported in Rel-17, while for IoT NTN, this is discussed in Rel-17 however not introduced. It is argued that the HARQ disabling can bring the following advantages:
-	UE power saving
-	Throughput increase without increasing UE complexity
-	Improved resource utilization
However, support of HARQ disabling can have the negative impact on the reliability which in turn can possibly increase the UE’s power consumption due to enhanced transmission schemes such as increased repetition number. In our understanding, the main benefit to support HARQ disabling is to resolve the HARQ stalling issue due to the limited HARQ process available at the UE side. The UE can continue the transmission with the supported HARQ process without waiting for the HARQ feedback, and thus, the UE’s experienced data rate can be improved.
Observation 1: The main benefit to support HARQ disabling is to resolve the HARQ stalling issue.

The HARQ stalling issue is mainly due to the large transmission delay in NTN scenario as illustrated in the table below:
Table 1: RTT in different scenarios
	Constellation
	RTT (ms)

	GEO
	541.46

	LEO-600km
	25.77

	LEO-1200km
	41.77



Taken the NB-IoT as an example to analyze the HARQ stalling issue. The maximum time used can be up to 8*10*128=10240 ms for a NPUSCH transmission while can be up to 2048*10=20480 ms for a NPDSCH transmission.
For a NB-IoT device configured with a single HARQ process, the HARQ stalling issue happens as illustrated in the figure below:
[image: ]
Figure 1: HARQ stalling issue for NB-IoT UE configured with one HARQ process
Observation 2: HARQ stalling issue happens when the IoT UEs are configured with only one HARQ process.

For a NB-IoT device configured with more than one HARQ process, the HARQ stalling issue may not happen as illustrated in the figure below. The analysis is based on ideal assumption. It is needed to further check if there is HARQ stalling issue for the NB-IoT UEs configured with more than one HARQ process considering the actually repetition number.
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Figure 2: No HARQ stalling issue for NB-IoT configured with more than one HARQ process
Observation 3: Further check if HARQ stalling issue happens when the IoT UEs are configured with more than one HARQ process.

Based on the analysis, the HARQ disabling can be supported for at least for the UE that is only configured/capable of single HARQ process.
[bookmark: _GoBack]Proposal 1: The HARQ disabling can be supported for at least for the IoT UE that is only configured/capable of single HARQ process.

Design aspects of supporting HARQ disabling
In Rel-17 NR NTN design, the HARQ disabling is configured by RRC signalling. For the transmission of the important information, the HARQ enabled process can be used. However, for the IoT device that is configured/capable of only one HARQ process, the semi-static configuration may not be flexible to guarantee the reception reliability of the important information. Thus dynamic HARQ disabling can be supported.
Proposal 2: Dynamic HARQ disabling can be supported at least for the IoT UE configured/capable of one HARQ process.



Conclusions
In this contribution, we discuss the necessity and design aspect related to HARQ disabling. We have the following observations and proposals based on our analysis:
Observation 1: The main benefit to support HARQ disabling is to resolve the HARQ stalling issue.
Observation 2: HARQ stalling issue happens when the IoT UEs are configured with only one HARQ process.
Observation 3: Further check if HARQ stalling issue happens when the IoT UEs are configured with more than one HARQ process.

Proposal 1: The HARQ disabling can be supported for at least for the IoT UE that is only configured/capable of single HARQ process.
Proposal 2: Dynamic HARQ disabling can be supported at least for the IoT UE configured/capable of one HARQ process.
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