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In the RAN1 #97 meeting [1], there were some agreements reached on HAQR operation for NTN as follows: 
Agreement:
Network disabling of HARQ via RRC configuration should be supported. 
· FFS: Dynamic disabling of HARQ by gNB.

Agreement:
Evaluate impact of Satellite RTT when HARQ is enabled and potential solutions if needed
· At least the following aspects should be considered if the number of HARQ processes is > 16:
· DCI size
· HARQ soft buffer size
 
In this contribution, we further consider the dynamic HARQ disabling mechanism and potential issues based on the agreements and discussion summary[2].

Discussion 
Dynamic configuration for HARQ disabling  
In the last meeting, RRC disabling of HARQ has been agreed, which means UE will shut down all the re-transmission procedures once the HARQ disabling is configured. However, if the L1 HARQ is disabled, high layer HARQ should be supported since lost data packet anyway needs to be recovered. In this sense, if the re-transmission anyway will be happened, sevice based HARQ disablling should be supported since L1 re-retransmission and high layer re-transmission have different latency, which would be sutiable for different sevice type. From RAN1 prospective, sevice type is unknow, so DCI signalling can be used to differentiate the sevice type up to network scheduling. 
Since the application service is changed from time to time, dynamic configuration is desired to fit service status. RRC configuration is a bit slow, actually not feasible in mixed service case. Since per service configuration is not visible in physical layer, hence, using DCI based configuration is preferred. A straightforward way is to use additional indication field in DCI to deactivate HARQ retransmission. Nevertheless, one better 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 specicl HARQ ID, UE will know this PDSCH transmission without retransmission and empty the buffer after data processing. 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 is included in effective HARQ process number.
Proposal 1: Dynamic DCI configurtion with specific HARQ process ID 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. 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.     
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Conclusions
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 ID 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.      
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