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[bookmark: _Ref178064866]Introduction
In RAN2#105 meeting, the following agreements were captured as follows.
	Agreement:
1. Retransmissions at one or several layers shall be supported for NTN and configurable by the network.
2. 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.



In this contribution, we show our view on how to turn off HARQ.
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The number of HARQ process is determined by considering RTT, e.g., up to 16 HARQ processes in NR, to allow serial transmissions. In this sense, with long RTT in NTN scenarios, it is concluded in TR 38.811 that the number of HARQ processes should be extended.
Considering that a one-way propagation delay for GEO is approximately 240ms, the required number of HARQ processes is almost 600. However, extending the number of HARQ processes to 600 is not preferred because it would have quite big impact on DCI format. Consequently, the feasibility of supporting increased number of HARQ processes needs to be discussed in RAN1.
In summary, the increasing number of HARQ processes is inevitable but the limitation on the number of HARQ processes should be considered.
Observation 1. Increasing number of HARQ processes for NTN is inevitable but the limitation on the number of HARQ processes should be considered.

In our understanding, the above observation is the motivation of turning off HARQ. More specifically, if the limited number of HARQ processes is smaller than the required number of HARQ processes, it would make trouble to schedule the DL transmission when the network always allocates a MAC PDU for DL transmission after receiving the UL feedback. Thus, turning off HARQ is required. 
However, it is not preferred that all HARQ processes are turned off. This is because if all HARQ processes are turned off, the reliability relies totally on the one-shot transmission. Although the AM DRB guarantees the successful transmission of the packet using the ARQ mechanism, the transmission delay would be increased than the usage of the HARQ retransmission. In addition, the reliability would be further decreased even for the delay sensitive services associated with UM DRB, e.g., voice services.
Observation 2. If all HARQ processes are turned off, it would reduce the reliability for UM DRB and increase the transmission delay for AM DRB.

Based on the above discussion, it is preferred that the network dynamically requests the UL feedback based on its own decision. Since the network knows whether the reliable transmission is required for a MAC PDU, the network can request the UL feedback for the MAC PDU. 
For this, the simplest solution is that the network dynamically indicates whether the UL feedback is needed or not using DCI on PDCCH per HARQ process ID. For example, if the network determines that the UL HARQ feedback is required for a DL MAC PDU, the network will transmit the MAC PDU scheduled by a DCI including the indication that the UL feedback is required. Later, when the UE receives the PDCCH containing the indication for the need of the UL HARQ feedback, the UE transmits the UL feedback on PUCCH.
For the above solution, it may be concerned that the number of HARQ processes is not enough to support the dynamic indication for UL feedback. However, as mentioned above, since the increasing number of HARQ processes is inevitable, the extended number of HARQ processes would be enough to support the dynamic indication for UL feedback. 
Given the above discussion, the above solution would be beneficial for enhancing reliability. Therefore, we propose that
Proposal. RAN2 study that the network dynamically indicates whether the UL feedback for DL transmission per HARQ process ID is needed.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on how to turn off HARQ in NTN. Based on the above discussion, we propose followings.
Observation 1. Increasing number of HARQ processes for NTN is inevitable but the limitation on the number of HARQ processes should be considered.
Observation 2. If all HARQ processes are turned off, it would reduce the reliability for UM DRB and increase the transmission delay for AM DRB.
Proposal. RAN2 study that the network dynamically indicates whether the UL feedback for DL transmission per HARQ process ID is needed.


