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Introduction
A RAN2-led Rel-17 Working Item on Solutions for NR to support non-terrestrial networks (NTN) was revised in RAN Plenary #88e [1]. The study item phase has identified HARQ scheduling and re-transmissions aspects for NR-NTN deployment scenarios [2]. This contribution aims to discuss HARQ aspects for satellite deployment. In this contribution, we make observations and proposals to address issues discussed in RAN1#106e and summarized in FL summary #4  for NTN HARQ [3].
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This section addresses Issue#1 in FL summary in [3]. RAN1#106-e made the following agreements:
Agreement:
For enhancement on the HARQ process indication, extend the HARQ process ID field up to 5 bits for DCI 0-1/1-1 when the maximum supported HARQ processes number is configured as 32.
Agreement:
For enhancement on the HARQ process indication, one of following options for DCI 0-0/1-0 can be considered:
· Option 2: Reusing one bit from other bit field
· Option 4: No enhancement

The fallback DCI 0-0/1-0 is used for acquiring SIB and also maintain connection when coverage deteriorates. With option 2 or Option4, the NTN DCI fallback is same length as the TN DCI fallback. There is no need for double decode by UE of TN DCI fall back and NTN DCI fallback. During parsing of the NTN DCI, it is assumed that the UE will know that it is in NTN cell via some explicit indication on SIB. There is no increase in complexity. We have preference for option 4.
Proposal 1: Option 4: no enhancements for DCI 0-0/1-0.
Proposal 2: Explicit indication of NTN Cell is indicated on SIB
· FFS which SIB – i.e. MIB, SIB1

HARQ stalling occurs where a DL packet on a given HARQ process ID is received but the corresponding UL HARQ feedback is not yet received and processed in the gNB. The HARQ process cannot be released until a new DL assignment on the HARQ process ID by DCI is received at the device. Increasing the number of HARQ processes allows to avoid HARQ stalling. If only 16 HARQ processes are used, the peak rate reduction due to HARQ stalling is about 43% for LEO and about 97% for GEO if HARQ feedback is not disabled. It is reasonable to consider an increase in number of HARQ processes if HARQ feedback is not disabled. Mandating 32 HARQ processes raises the implementation complexity to support NR NTN. If HARQ feedback is disabled, there is likely to be no significant peak data rate reduction depending on considered solutions. Hence we make the following proposal:
Proposal 3: Support of 32 HARQ processes in the device is a UE capability in NR NTN.
Conclusion
In this contribution, we discussed scope of HARQ enhancements. We made the following observations and proposals:
Proposal 1: Option 4: no enhancements for DCI 0-0/1-0.
Proposal 2: Explicit indication of NTN Cell is indicated on SIB
· FFS which SIB – i.e. MIB, SIB1
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