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Introduction
In RAN#86, Rel-17 Work Item on Solutions for NR to support non-terrestrial networks was approved [1] with the following RAN1 objectives
Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified:
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

In this paper, we discuss our views on enhancements on HARQ.

Enhancement on HARQ process number
In RAN1#102e, it agreed that the extension of maximal HARQ process number can be considered in Rel-17 NR NTN [2].
	Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]The maximal supported HARQ process number is up to 32.
· FFS: Support on the maximal HARQ process number is up to UE capability
· Minimizing the impacts on specification and scheduling



In last meeting, the following methods on extension of maximum supported HARQ process number without increasing the number of HARQ bits in DCI were mainly discussed.
· Slot/SFN-based solution
· Reuse HARQ process ID time window/segments
· Re-interpretation of existing DCI fields
· CCE index
· Additional scrambling for scheduling grant: 
The fundamental NR HARQ design is asynchronous and thus flexible, relaxed from early LTE HARQ design. For slot/SFN-based solution and time window-based solution, the determination of HARQ process ID will be coupled with the index of slot(s)/SFN(s) carrying the corresponding transmission/scheduling and division of time domain resource. It will bring some restrictions for HARQ process scheduling, which violates the HARQ design principle in NR. The method of re-interpretation of existing DCI fields will also bring some restrictions to the flexibility of scheduling. 
For CCE index based solution, the determination of HARQ process ID will be coupled with the index of CCE, which carrying the scheduling information for transmission. It may have impact on the UE blocking probability and needs more detailed evaluation. Furthermore, it will bring much standardization work.
For additional scrambling for scheduling grant, the determination of HARQ process ID will be up to additional scrambling on the scheduling grant. In our view, additional scrambling for scheduling grant is a simple way to extension of maximum supported HARQ process number without increasing the number of HARQ bits in DCI.
Proposal 1: Additional scrambling for scheduling grant should be considered for enhancement on HARQ process number.

Disabling/enabling HARQ feedback
In RAN1#102e, it agreed that Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling.
	Agreement:
Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling



In RAN1#102e, it have identified the following options for enhancing the performance of transmission, especially for the scheduling with disabled feedback for corresponding HARQ process
· Blind retransmission
· Larger aggregation/repetition factor
· Additional new UCI feedback
· CQI table with new BLER target
· UE assistance information
Additional new UCI feedback, e.g., to report the decoding statistic or reporting DL transmission disruption and/or requesting DL scheduling changes, will has significant spec impacts and the benefits it brings are also unclear. For enhancing the performance of transmission, solutions with less spec impacts should be considered firstly. In our view, blind retransmission and larger aggregation/repetition factor can be considered.
Proposal 2: Blind retransmission and larger aggregation/repetition factor can be considered for enhancing the performance of transmission.

Conclusion
As summary, we have the following proposals.
Proposal 1: Additional scrambling for scheduling grant should be considered for enhancement on HARQ process number.
Proposal 2: Blind retransmission and larger aggregation/repetition factor can be considered for enhancing the performance of transmission.
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