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Introduction

In RAN2#105 following agreements on HARQ were achieved:
	Agreement:

Retransmissions at one or several layers shall be supported for NTN and configurable by the network.

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 paper, we will discuss methods to “turn off” HARQ and the potential protocol impacts if HARQ is “turned off”.
Discussion

In current spec, the number of HARQ process is configured by : nrofHARQ-ProcessesForPXSCH. Considering the HARQ process is needed anyway to store the MAC PDU generated/received, in case of disable the HARQ, following two way can be considered:

Option 1: Reuse signalling of nrofHARQ-ProcessesForPXSCH, and assume that if nrofHARQ-ProcessesForPXSCH is configured to zero, the HARQ feedback is disabled and default numberofHARQ process will be 8. For option1, it would be unnatural to interpret “nrofHARQ-ProcessesForPXSCH = zero” as to have a default 8 HARQ process number. Also, this configuration might limit the HARQ function of users with capability of supporting more than 8 HARQ process. 
Option 2: Introduce additional IE, e.g., statusofHARQfeedback, to disable or enable the feedback of HARQ. For option2, the number of process is still determined by the nrofHARQ-ProcessesForPXSCH, and the other HARQ function can be reused as it is, which has less impact on protocol.

Proposal 1: Consider including a parameter in signaling, e.g., statusofHARQfeedback, to disabled or enabled HARQ feedback in NTN. 
If feedback of HARQ can be signaled to disabled, then the PDSCH-to-HARQ_feedback timing indicator for indicating when to send feedback is not needed in DCI scheduling the downlink transmission.

Proposal 2: PDSCH-to-HARQ_feedback timing indicator is not needed in DCI when feedback of HARQ is signaled to be disabled.
For the case feedback is disabled, enhancements needed to be considered to ensure the transmission reliability. For example, the NW can still schedule the retransmission blindly without waiting feedback from receiver. In addition, since the slot aggregation has already been supported in current specs, it can be enabled with some kind of open loop HARQ operation. With the slot aggregation, multiple copy of the MAC PDU with different RVs can be transmitted to UE without waiting for the reception of the HARQ feedback. 
Therefore, based on the analysis above, it can be observed that, even with the long propagation delay, the open loop HARQ operation can still be used to improve the transmission reliability. 
Observation 1: Even with the long propagation delay, the open loop HARQ operation (e.g. blindly retransmission, slot aggregation) can still be used to improve the transmission reliability.
Soft combining can till be feasible in open loop HARQ operation, in such case NDI will be needed for distinguish new transmissions from retransmissions.

Proposal 3: In order to support the open loop operation, the NDI can still be used to distinguish the new transmission from retransmission.
Moreover, enhancement on higher layer transmission, i.e RLC retransmission or PDCP duplication can be further considered to improve the transmission reliability as well. Retransmissions in RLC layer might be increased to achieved target BLER, which can lead to increase of layer 2 buffer size because of the considerable transmission delay in NTN. Thus evaluation on L2 buffer size is needed when HARQ is “turn-off”. 
Observation 2: Higher layer enhancement, i.e. RLC retransmission and PDCP duplication is beneficial  for improving transmission reliability when HARQ feedback is disabled.

Proposal 4: Enhancement on RLC retransmssion and PDCP duplication is considered when HARQ is “turn off”, FFS if L2 buffer size needs to be increased.
Conclusion

Based on the above discussion, we’d propose the following:

Observation 1: Even with the long propagation delay, the open loop HARQ operation (e.g. blindly retransmission, slot aggregation) can still be used to improve the transmission reliability.
Observation 2: Higher layer enhancement, i.e. RLC retransmission and PDCP duplication is beneficial  for improving transmission reliability when HARQ feedback is disabled.
Proposal 1: Consider including a parameter in signaling, e.g., statusofHARQfeedback, to disabled or enabled HARQ feedback in NTN.

Proposal 2: PDSCH-to-HARQ_feedback timing indicator is not needed in DCI when feedback of HARQ is signaled to be disabled.
Proposal 3: In order to support the open loop operation, the NDI can still be used to distinguish the new transmission from retransmission.
Proposal 4: Enhancement on RLC retransmssion and PDCP duplication is considered when HARQ is “turn off”, FFS if L2 buffer size needs to be increased.
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