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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]The study on NB-IoT and eMTC support for NTN was approved with the following RAN1 objectives [1]:
The second objective is, for the above identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items: 
-	Aspects related to random access procedure/signals [RAN1, RAN2]
-	Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]
-	Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
-       Aspects related to HARQ operation [RAN2, RAN1]

In this contribution, we provide our considerations on HARQ operation of NB-IoT/eMTC for NTN.
2. Discussion
In NR NTN, some solutions are discussed to solve the HARQ throughput performance reduction resulted by the larger propagation delay, such as extending the HARQ process number, disabling/enabling HARQ process. In NB-IoT/eMTC NTN, our considerations about the impacts of larger propagation delay and potential solutions are discussed below.
Extending HARQ process number
[bookmark: _GoBack]In RAN1 #103e, both the GEO and LEO (altitude 1200 km and 600km) [2] scenarios were agreed to be applied to the NB-IoT/eMTC NTN. The maximal RTT for GEO is 541.46ms, for LEO (600km) is 25.77ms and for LEO (1200km) is 41.77ms, so the maximum subframe number in the RTT latency for GEO and LEO, assuming 1ms slot duration and 15 kHz SCS, increases to approximately 600 and 50 respectively. Considering the repetition transmission scheme for IoT, the slots number occupied by one NPDSCH/NPUSCH transmission is , where the maximal value of is 10 and the maximal value of is 2048, which can occupy nearly all the subframe in the RTT latency with the maximal value of N. So the required HARQ process number can be much less than the subframe number in the RTT latency. One example is shown in Figure 1. 
Observation 1: The required HARQ process number can be much less than the subframe number in the RTT latency due to the larger repetition factor of IoT transmission.


[bookmark: _Ref61360680]Figure 1 One example of IoT HARQ transmission in NTN
On the other hand, the objective of extending the HARQ number is to obtain high throughput, but for the IoT service, high throughput is not a typical scenario, the IoT usage cases are typically small data size and infrequent data transmission, so extending HARQ process number is not necessary. In addition, extending the HARQ process number will increase the HARQ soft buffer size of the devices, which will further raise the cost and complexity of the devices, so we propose:
[bookmark: _Hlk61364600]Proposal 1: The HARQ process number can be maintained the same as the NB-IoT/eMTC for TN, the extension of maximal HARQ process number is not supported in NB-IoT/eMTC NTN.
Disabling HARQ process
[bookmark: _Hlk61364865]In NR NTN, due to the large propagation latency and supported HARQ process number, the disabled HARQ is introduced. The NTN network does not need to wait for the HARQ-ACK feedback from the devices before it can schedule the disabled HARQ processes again to decrease the packet delivering latency. But for the IoT service, the latency requirement is up to 10s, so the latency enhancement is not critical for NB-IoT/eMTC NTN, so disabled HARQ is not necessary based on the latency requirement. But the disabled HARQ is beneficial for the devices power consumption due to less uplink feedback, so in the respect of power saving, the disabling on HARQ feedback for downlink transmission can also be applied to the NB-IoT/eMTC NTN.
[bookmark: OLE_LINK6]Proposal 2: The disabling on HARQ feedback for downlink transmission can be applied to the NB-IoT/eMTC NTN.
3. Conclusion
In this contribution, we provide our views on HARQ enhancement for NB-IoT and eMTC NTN with the following observations and proposals:
Observation 1: The required HARQ process number can be much less than the subframe number in the RTT latency due to the larger repetition factor of IoT transmission.
Proposal 1: The HARQ process number can be maintained the same as the NB-IoT/eMTC for TN, the extension of maximal HARQ process number is not supported in NB-IoT/eMTC NTN.
Proposal 2: The disabling on HARQ feedback for downlink transmission can be applied to the NB-IoT/eMTC NTN.
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