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In the RAN1 #98 meeting [1], there were some agreements reached on HAQR operation for NTN as follows: 
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

In this contribution, we provide our views on dynamic HARQ disabling, HARQ process number and transmission enhancement for HARQ disabling. 

Discussion 
Dynamic configuration for HARQ disabling  
In the last meeting, it was agreed that the enabling / disabling of HARQ feedback should be configurable on per UE and per HARQ process basis. Actually it doesn’t clarify which signaling is used for configuration. For per UE configuration, RRC signaling can be used. For per HARQ process, it can apply DCI to indicate HARQ configuration of each process since HARQ process number is varied per TTI basis. MAC CE can be considered, however, the latency could be larger and not flexible as DCI indication. In case of how to judge which process is to be enabling or disabling, gNB can make decision based on UE traffic type and QoS requirement.
Regarding DCI indication on HARQ enabling or disabling, basically there are two ways to achieve it [2]. One is to introduce a new DCI field to indicate the HARQ disabling. Another is reusing existing DCI field. The first one will impact DCI size, hence, we prefer second one. For second method, one simple method is reusing HARQ configurtion field in DCI. For example, use a certain HARQ process ID or a HARQ process ID set to differentiate normal HARQ operation and HARQ deactivation. When UE is informed with a specific HARQ ID, UE will know this PDSCH transmission without retransmission and empty the buffer after data processing. In this way, additional field can be avoided. Using the method, HARQ configuration is self-contained, no additional impact in control signalling design, because this specific HARQ process ID or HARQ ID set is part of effective HARQ process number.
Proposal 1: Dynamic DCI configurtion with specific HARQ process IDs to deactivate HARQ retransmission in NTN is supported.   

HARQ process number configuration  
When HARQ process number is configured more than 16, the DCI indicating bits will be extended compared to NR Rel-15. Actually it depends on memory size and complexity. For GEO case, the RTT may reach 500ms, then the HARQ process could be very huge, especailly in high SCS case. It is impossible to support complete HARQ operation for each HARQ process number. Actually even if L1 HARQ is disabled, high layer HARQ is still workable. Another issue is that the TBS in NTN could be smaller comapred to typical eMBB case[3], so with same UE buffer, it can accommodate multiple HARQ processes. In order to control DCI overhead and complexity, certain trade-off should be considered. For example, in terms of DCI overhead, the HARQ process number should be UE specific and configurable, but at most it shouldn’t exceed the 8 bits. If the RTT is larger, the additional HARQ process can be disabled, for example, using one fixed HARQ process ID to disable residual HARQ processes. 
Proposal 2: Support configurable HARQ process number, but not more than 256 taking into account the memory size and DCI overhead.     

Transmission enhancement for HARQ disabling   
[bookmark: _GoBack]When a HARQ process is disabled, in order to improve the reliability, several ways can be used. In [2], a few of solutions were summarized. For seeting a lower BLER target, it is one simpler way to improve the transmission reliability. It is noted that in Rel-15 when URLCC feature is enabeld, the lower BLER target is allowed. For slot aggregation, it is also a Rel-15 feature, then it is nature to use it as the baseline to improve the reliability. Some companies proposed to use blink re-transmission with time gap between two transmission, where the claimed reason is that channel fading may be constant with the consecutive slots. However, in case of NTN channel environment, we don’t expect significant fading happens in a long period. Hence, the benefit of his feature is unclear. 
Proposal 3: Support lower BLER target and slot-aggregation transmission for NTN transmission to improve reliability.    

Conclusion
In this contribution, we analzyed HARQ impact due to longer propogation delay in NTN, and proposed one simple solution to deactivate HARQ meachansm . 
Proposal 1: Dynamic DCI configurtion with specific HARQ process IDs to deactivate HARQ retransmission in NTN is supported.   
Proposal 2: Support configurable HARQ process number, but not more than 256 taking into accout the memory size and DCI overhead.      
Proposal 3: Support lower BLER target and slot-aggregation transmission for NTN transmission to improve reliability
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