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Introduction
In RAN meeting #98, it was concluded that
Conclusion:
RAN1 does not need to further discuss dynamic disabling of HARQ by gNB following the RAN2#107 decision stating the following
· The enabling / disabling of HARQ feedback should be configurable on a per UE and per HARQ process basis.

[bookmark: _Ref473802466][bookmark: _Ref462669569]In this contribution, we discuss other issues related to retransmissions in NTN. 
Number of HARQ Processes
In NTN, the round-trip delay can be about 600 ms for GEO satellites to a few tens of millisecond for LEO satellites. For GEO satellites retransmissions may not be preferred due to its very large round-trip delay (RTD), whereas for LEO satellites, HARQ can still be used with some limit on the number of retransmissions to ensure latency within a certain limit.  In addition, the use of HARQ also depends on the type of services: for LEO satellites, it may be possible to have HARQ for regular data traffics such as web browsing; it is not sensible to have HARQ for most of the streaming services. 
In order to support high data rates in LEO satellites, the number of HARQ processes must be larger than the number of slots in a time duration as long as the RTD. Assuming 32 ms RTD and 120 kHz subcarrier spacing (SCS), the number of HARQ processes needed is 256. This may require a huge buffer at the UE side. As a result, UE capability on the number of HARQ processes needs to be reported.
Proposal 1: For NTN, UE reports the capability on the number of HARQ processes.
Based on UE’s capability, network may configure a smaller number of HARQ processes to be supported by the UE.  The maximal number of HARQ processes configured to a UE can be larger than 16.
Proposal 2: For NTN, more than 16 HARQ processes can be configured.
It is not desirable to further increase the number of HARQ bits in DCI. This can be supported by SFN dependent HARQ ID, that is the actual HARQ ID is a function of the slot number and the ID filed in DCI. For instance, 32 HARQ processes can be supported with the first 16 slots limited for HARQ processes 0 to 15 and the second 16 slots for HARQ processes 16 to 31. 
Proposal 3: For NTN, support slot number based HARQ process identification. 
Enhanced UL Feedbacks 
To support flexible HARQ on and off and limited number of retransmissions, enhancements on CQI are needed. Details of CQI enhancements are discussed in a companion paper [2]. 
It has been already agreed that HARQ feedback can be dynamically turned off. This is particularly true in GEO satellites where the RTD is very large. HARQ can be disabled due to very large delay. In such case, it may take very long time before the network knows any sustained disruptions and errors in DL transmission. Without HARQ feedback and other lower-layer feedbacks, network can only relay on RLC feedbacks and other higher-layer feedbacks such as lack of TCP acknowledgements. This could lead to a waste of BW. In particular when there is no UL data, the UE needs to send a SR to request scheduling of UL data to send an RLC message. This will require an additional RTD before DL scheduler can take appropriate actions.
[bookmark: _Hlk21095359]Observation 1: When HARQ feedback is disabled, it may take at least 2 RTD before the network know any DL transmission issue.
The above issue is particularly significant in GEO satellite where the RTD can be over 600 ms. To help DL scheduling, some feedback in the form of a UCI should be supported. This new UCI can include information such as
· DL decoding statistics
· CQI or request for reducing MCS
· Both of the above

Proposal 4: Support a new UCI feedback for reporting DL transmission disruption and or requesting DL scheduling changes when HARQ feedback is disabled.  
· To study the new UCI format and associated resource allocation.

Conclusions
In this contribution, we have discussed enhancements on HARQ for large delays in NTN and have the following observations and proposals:
Observation 1: When HARQ feedback is disabled, it may take at least 2 RTD before the network know any DL transmission issue.
Proposal 1: For NTN, UE reports the capability on the number of HARQ processes.
Proposal 2: For NTN, more than 16 HARQ processes can be configured.
Proposal 3: For NTN, support slot number based HARQ process identification. 
Proposal 4: Support a new UCI feedback for reporting DL transmission disruption and or requesting DL scheduling changes when HARQ feedback is disabled.  
· To study the new UCI format and associated resource allocation.
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