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1. Introduction
At the RAN#80 meeting the new study item on Non Terrestrial Networks (NTN) was agreed [1], the latest study item description can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.

Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1]


In this contribution delay-tolerant re-transmission mechanisms for NTN is discussed.
2. Discussion
HARQ is one of the key feature of cellular networks which allows to increase the efficiency of data transmission. Due to large round trip time (RTT) of signal from the gNB to the UE for NTN the support of HARQ operation might be challenging and in some cases not feasible due to high number of parallel HARQ processes required to cover large RTT. The main limiting factors to support high number of parallel HARQ processes are soft buffer size and number of bits in DCI to indicate HARQ ID. Thus, solutions to support increased number of parallel HARQ processes considering soft buffer size limitation and solutions to decrease overhead for signalling of HARQ process ID should be identified. Whether to increase the number of parallel HARQ processes for NTN should be studied by RAN1 considering the identified solutions. 
Proposal 1:
· Solutions to support increased number of parallel HARQ processes considering soft buffer size limitation and solutions to decrease overhead for signaling of HARQ process ID should be further identified
· Whether to increase the number of parallel HARQ processes for NTN is for further study taking into account the identified solution
According to the study item objectives capability to deactivate the HARQ mechanisms may be considered. Disabling of HARQ can be done in semi-static or dynamic manner. While semi-static HARQ disabling allows to turn off HARQ operation for the cases there it is not feasible due to very large RTT (e.g. GEO deployments), the benefits of dynamic HARQ disabling are not clear. 
Proposal 2:
· Support semi-static HARQ disabling
· Dynamic HARQ disabling is FFS
Considering large RTT it is desirable to have low target block error rate (BLER) value in order to avoid additional delay due to retransmissions. Hence, reliability of the first transmission is very important for NTN system. Multiple features are already supported by NR to achieve high reliability of the first transmission including low code rate transmission and repetitions. Thus, we propose to study the reliability of the first transmission for NTN considering already specified features.
Proposal 3:
· Study the reliability of first transmission for NTN considering already specified features (e.g. repetitions and low code rate transmission)
3. Conclusion
In this contribution re-transmission mechanisms for NTN is discussed. The following proposals were made.
Proposal 1:
· [bookmark: _GoBack]Solutions to support increased number of parallel HARQ processes considering soft buffer size limitation and solutions to decrease overhead for signaling of HARQ process ID should be further identified
· Whether to increase the number of parallel HARQ processes for NTN is for further study taking into account the identified solution
Proposal 2:
· Support semi-static HARQ disabling
· Dynamic HARQ disabling is FFS
Proposal 3:
· Study the reliability of first transmission for NTN considering already specified features (e.g. repetitions and low code rate transmission)
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