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Introduction
For HARQ, the following has been agreed on RAN2 # 105 [1].

Agreements:
1. If HARQ is supported by NTN, the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, should be modified to support NTN.
2. FFS is if HARQ is supported by NTN whether the value range of drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL should be extended to support NTN or an offset is added.
3. If HARQ is supported by NTN, the timer t-Reassembly should be modified to support NTN.
4. If HARQ is supported by NTN, the value range of t-Reassembly should be extended to support NTN.
5. Retransmissions at one or several layers shall be supported for NTN and configurable by the network.
6. The network should be able to configure the UE whether the HARQ is “turned off”.  There is no UL feedback for DL transmission in the if HARQ is turned off.  FFS the impact on other procedures and how to configure.

Based on the agreement, discussion of the "turned off" state of HARQ is needed.

Discussion
HARQ Evaluation 

The reliability of the data should be assured when HARQ is "turned off". For this, the following parameters can be considered for performance evaluation.
For performance metrics, packet reception ratio(PRR) can be considered as one of the performance metrics [2]. In addition, the performance requirement for PRR may be defined. For this, the use of slot aggregation factor for retransmission can be evaluated. Since the slot aggregation factor is limited to a single layer of the PDSCH, it is necessary to consider the number of PDSCH layers. It can depend on the performance requirement. For resource allocation, retransmission with bundling on the frequency domain can be considered. PRB bundling set and mapping to virtual resource blocks may be limited to this.
Fixed value, adaptation, and blind detection need to be discussed for the number of retransmissions. In addition, redundancy version, control information, detection methods of the receiver, etc., should be considered for each method. 
If HARQ is supported by NTN, it is necessary to discuss the measurement method for judging the HARQ turn off and enabling states. In addition, depending on whether the application of these states is UE-specific or cell-specific, the measurement methods may be affected. If there is no need for additional measurement methods, it may be an implementation issue.

Proposal 1.	The following parameters can be considered for HARQ evaluation.
· Performance metric
· e.g. PRR
· Number of retransmission and combining
· e.g. n (blind) retransmission, redundancy version
· TX (diversity) scheme 
· Channel estimation
· UE receiver algorithm
· e.g. MMSE-IRC

Conclusions
In this contribution, we present our considerations for HARQ evaluation in NTN scenarios.  Based on the discussion, we make the following proposal.
Proposal 1.	The following parameters can be considered for HARQ evaluation.
· Performance metric
· Number of retransmission and combining
· [bookmark: _GoBack]TX (diversity) scheme 
· Channel estimation
· UE receiver algorithm
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