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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The study on NB-IoT/eMTC support for NTN was approved with the following RAN1 objectives [1]:
RAN1
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 discuss aspects related to HARQ operation in IoT in NTN.

[bookmark: _Ref129681832]Discussion
HARQ process number
According to NR-NTN evaluation [2], the round trip time (RTT) delay varies from tens to hundreds of milliseconds, which is lengthy compared to terrestrial networks. To accommodate long RTT and minimize the throughput loss, it is agreed to extend maximal supported HARQ processes number in NR-NTN to 32 for both UL and DL. As for NB-IoT, the data transmission can be scheduled with granularity of:
· NPUSCH : , where  (maximum 128) is repetition number,  is RU number scheduled for transport block,  (2,4,8,16) is slots number in each RU;
· NPDSCH :  , where  (maximum 2048) is repetition number,  is subframe number scheduled for transport block; 
Thus long RTT delays can be covered by existing aggregation of resources, and there seems no need for extending HARQ process number for purpose of accommodating RTT delay. 
Observation 1: NB-IoT supports aggregation of transport blocks to cover long RTT delays.
Proposal 1: There is no need to extend HARQ process number in IoT-NTN.
HARQ disabling
In NR-NTN, it has been agreed that some HARQ processes can be disabled, and there is no explicit UL feedback for DL transmission when a HARQ process is disabled. Correspondingly, retransmission at RLC layer (i.e. RLC ARQ) may be required to meet reliability requirements. Typically, ARQ re-transmissions in RLC AM can have high latency, but it can be acceptable as IoT services are generally delay-insensitive. Due to the higher number of repetitions, and lower number of HARQ processes in NB-IoT, it is not obvious that there is any need to disable DL HARQ processes. 
Proposal 2: Disabling HARQ processes is not necessary in IoT-NTN.

Conclusion
In this contribution, we discussed the impact brought by long RTT on HARQ procedure in IoT-NTN. Then we get the following observation and proposals:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Observation 1: NB-IoT supports aggregation of transport blocks to cover long RTT delays.

Proposal 1: There is no need to extend HARQ process number in IoT-NTN.
Proposal 2: Disabling HARQ processes is not necessary in IoT-NTN.
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