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1 Introduction
Large propagation delay and wide geographical coverage of beam-spots (cells) result in significant increase in round-trip delay (RTD) and delay difference in NTN. The effects of this high RTD and delay difference were discussed and analysed during the Rel. 16 NR-NTN Study Item (SI) [1]. Based on this study, RAN2 made the following recommendations for HARQ, in Section 9.2 of 3GPP TR 38.821 [1].

	HARQ
· Enabling / disabling of uplink HARQ feedback for downlink transmission at the UE receiver should be configurable per UE and per HARQ process. 
· Enabling / disabling of HARQ uplink retransmission should be configurable per UE or per HARQ process. The LCP impact caused by disabling the HARQ uplink retransmission configuration and its impact on UE's uplink transmission should be discussed in the work item phase.
· Multiple transmission of the same TB to lower residual BLER should also be configured.



Furthermore, in Rel. 17 NR-NTN Work Item (WI) [2] is aimed at specifying the enhancements identified for LEO and GEO. Keeping this in mind, in this contribution we identify the parts of TR38.821 that relevant for HARQ configurations in NB-IoT based NTN. 

2 Discussion
Based on the reference scenarios and major parameters for NR-NTN, mentioned in 3GPP 38.821 [1], we can conclude that the maximum total RTD for GEO NTN is almost 541.46ms. Similarly, the maximum RTD for LEO NTNs are 25.77ms and 41.77ms at 600kms and 1,200kms altitudes respectively. Such high latency imposes limitations in achievable data rates and HARQ buffer sizes in the UE. One option to get around this problem is to disable HARQ. However, disabling HARQ can have adverse impacts on important signalling messages, like msg. 3, other RRC messages carried over SRBs and MAC CEs. Hence it is agreed during the Rel. 16 NR-NTN SI phase that HARQ could be enabled and disabled per UE or per HARQ process basis semi-statically by using RRC messages. Current WI agreements and discussions on NR-NTN HARQ aspects [3, 4] are based on these principles. 
However, unlike NR, NB-IoT applications are not delay-sensitive and sustained high throughput is generally not required for NB-IoT. Instead most of the transmissions are one-shot with pretty low throughput requirements. The delay requirement is typically as high as 10 seconds delay for the uplink, when measured from the application ‘trigger event’ to the packet being ready for transmission from the base station towards the core network. Moreover, the typical packet size and reporting intervals discussed for NB-IoT are 50 bytes every 2 hours; 200bytes every 2 hours; 50 bytes every 24 hours and 200 bytes every 24 hours. In the worst case scenario, transmitting 200bytes of data with a 10s delay budget requires a data rate of 160bps. Such a low data rate requirement can be easily achieved with HARQ enabled even after taking NTN RTD into account.
Observation 1: NB-IoT applications are not delay-sensitive, having up to 10 seconds UL delay and only 160 bps data rate requirement. 
For Control plane signalling messages, involving SRBs and MAC CEs, HARQ is very important as other recovery mechanisms, like RLC retransmissions in AM, may not be possible for some signalling messages, like msg.3. HARQ soft combining provides link budget gain on DL and UL with beneficial impact on resource utilisation. Furthermore, HARQ also increases robustness to interference or fast fading on DL and UL, as satellite may operate at lower transmission power, experience lower SINR.

Observation 2: HARQ is extremely important for providing reliability to C-Plane signalling messages and MAC CEs, especially for which RLC retransmissions in AM, are not possible.

Note that unlike NR, only 1 or 2 HARQ processes are supported for NB-IoT NTN. Disabling HARQ will have an impact on complexity of NB-IoT devices. Hence, based on these observations, we can safely conclude that as NB-IoT applications are not delay-sensitive (as high as 10 seconds UL delay requirement), the maximum total RTD for GEO NTN of 541.46ms does not make any significant effect on the data rates of IoT devices. Hence, in order to guarantee the integrity of C-Plane signalling messages, there is no need to disable HARQ in NB-IoT NTN.
Observation 3: Unlike NR-NTN, there is no need to disable HARQ in NB-IoT based NTN.

Proposal: Disabling HARQ in UL and DL is not supported in NB-IoT NTN.

3 Conclusions
In this contribution, we identify the parts of TR38.821 that relevant for HARQ configurations in NB-IoT based NTN. 
Observation 1: NB-IoT applications are not delay-sensitive, having a high 10 seconds UL delay requirement. 
Observation 2: HARQ is extremely important for providing integrity to C-Plane signalling messages, especially for which RLC retransmissions in AM, is not be possible.

Observation 3: Unlike NR-NTN, there is no need to disable HARQ in NB-IoT based NTN.
Proposal: Disabling HARQ in UL and DL is not supported in NB-IoT NTN.
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