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Introduction
In last RAN2 111e meeting, NTN started the first meeting of R17, there were some discussions about enabling/disabling HARQ feedback [1][2], and reached the following agreement[3]:
1. From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL
However, only the granularity of HARQ process for enabling/disabling HARQ feedback had been regarded as potential consensus. Moreover, the aspect of the necessity of the enabling / disabling of HARQ feedback can be configurable on a per Configured CG/SPS (Semi-Persistent Scheduling) basis via RRC signalling haven’t been touched in both online and email discussion, which had been identified and captured as reasonable issue in the TR 38.821 after the email and online discussion in SI phase, as follows:
Semi-Persistent Scheduling should to be supported for HARQ processes with enabled and disabled HARQ feedback. Details can be decided in the WI phase.
In this contribution, we will elaborate the above left issues, and provide our proposals.
Discussion
As we know, in NTN, the maximum round trip delay is 541.46ms for GEO and 25.77ms for LEO. Hence, configured grant/SPS can reduce the PDCCH load for DCI scheduling and decrease the latency for uplink resource application. One of the main benefits for NTN with configured grant is due to the large delays associated with UE getting uplink resources when the propagation delays are high. In a normal case, the UE has to go through the SR->Grant(for BSR)->BSR->Grant(for UL data) procedure in order to get sufficient uplink resources.
Observation 1: Configured grant/SPS can avoid DCI scheduling and uplink resource application, which will largely reduce the scheduling delay.
There are two different types of uplink grants: type 1 is the method where the configured grant parameters, such as periodicity, MCS, the start offset in time domain and other scheduling information are configured via RRC only. And for type 2, which is similar as DL SPS, the information such as periodicity and HARQ-processes are configured by RRC and the start offset in time domain and other is indicated via DCI scrambled by CS-RNTI.
At the other hand, for configured grant, the HARQ-processes ID is calculated based on the following formula:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
In the downlink, for Semi-persistent, the HARQ-processes ID is calculated based on the following formula:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
According to above formula, we can observe that the HARQ-processes ID of both CG and SPS are calculated from parameters of radio resource allocation in time domain, e.g. configured periodicity, start off in time domain, configured HARQ process number. This is different from dynamic scheduling, where there is no relationship between HARQ ID and radio resource allocation in time domain. On the other hand, in Rel-16 industrial IoT/URLLC WID, multiple SPS/configured grant configurations per cell can be configured to a UE has already been agreed in RAN1 and RAN2.
Observation 2: The HARQ-processes ID of both CG and SPS are calculated from parameters of radio resource allocation in time domain, e.g. configured periodicity, start off in time domain, configured HARQ process number. This is different from dynamic scheduling, where there is no relationship between HARQ ID and radio resource allocation in time domain. 
Observation 3: in Rel-16 industrial IoT/URLLC WID, multiple SPS/configured grant configurations per cell can be configured to a UE has already been agreed in RAN1 and RAN2.
Therefore, for UL CG, since in Rel-15, HARQ feedback has been ruled out instead of automatically re-transmission in configured repetition number, this means the configured start offset of CG cannot be selected randomly, which must be in the scope of configured disabled HARQ process number. Or an additional note in the specification is needed to clarify that the configured disabled/enabled HARQ process number has no impact on the HARQ number used in UL CG.  
Observation4: The configured start offset of CG cannot selected randomly, which must be in the scope of configured disabled HARQ process number. Or an additional note in the specification is needed to clarify that the configured disabled/enabled HARQ process number has no impact on the HARQ number used in UL CG.  
However in NR-U, HARQ feedback has been supported for CG data transmission, therefore in this scenario, mechanism of HARQ feedback enabling/disabling still needs to be taken into consideration.
Proposal1: In NR-U scenario, HARQ feedback enabling/disabling mechanism still needs to be considered in case of UL CG configured.
Regarding DL SPS, since the HARQ feedback does still work, the situation is more awkward. Hence, if the HARQ ID is been reserved by RRC, this means the start offset of SPS cannot be selected randomly. Hence, the enable / disable of HARQ feedback on a SPS configurations cannot be implemented by enable / disable of HARQ feedback on a per HARQ process basis via RRC signaling. Furthermore, as the bottleneck is the lack of buffer size for HARQ soft combining in UE side, the application of DL SPS seems more important in NTN system for the reduction of the PDCCH load for DCI scheduling overhead and the latency for data transmission.
Observation 5: If the HARQ ID is been reserved by RRC, this means the start offset of SPS cannot be selected randomly. Hence, the enable / disable of HARQ feedback on a SPS configurations cannot be implemented by enable / disable of HARQ feedback on a per HARQ process basis via RRC signalling. 
Proposal 2: RAN2 need to consider the conflict between RRC configuration of enabling / disabling of HARQ feedback and SPS/configured grant configurations via RRC signaling.
Proposal 3: RAN2 need to consider to enable / disable the HARQ feedback of SPS configurations via RRC signaling.

On the other hand, as discussed in email discussion [1], the configuration granularity of disabling HARQ feedback had the following options:
· Option 1: Per UE; 
· Option 2: Per HARQ process;
· Option 3: Per LCH;
· Option 4: Wait for further RAN1 input.
According to Rapporteurs summary:
Out of 27 responding companies, the following table presents a summary of responses regarding the preferred granularity of disabling HARQ feedback:
	Option
	Support
	De-prioritize

	1
	19
	3

	2
	25
	1

	3
	14
	3

	4
	1
	2



Whereas, due to the limited online discussion time, no final conclusion was reached. From the email summary, option 2 and 3 are preferred in case UE has traffics with various QoS requirements, while option 1 is not flexible. Then, regarding option3, we would like to give further analysis.
Although some concerns may exist that option3 can be implemented by enable / disable of HARQ feedback on a per HARQ process basis via RRC signalling. At this time, it may be needed to design a mapping relationship between different service types and HARQ processes. For example, to configure mapping between different services and HARQ process number from high to low according to the reliability requirements of the service by RRC signaling, e.g. URLLC service requires higher reliability than eMBB service. However, this mapping relationship may limit the flexibility of the usage HARQ process number, and a certain HARQ process number(e.g. HARQ process number#1…4) would be semi-statically reserved for the URLLC service, which HARQ feedback function is configured in enabled status. For NTN system, this semi-static reservation method will be more serious, where the long RTD cause the increasing requirement of HARQ process number. 
Observation 7: Semi-static reservation HARQ process number for different services via RRC will be more serious in NTN system, where the long RTD cause the increasing requirement of HARQ process number.
Proposal 4: RAN2 still need consider to support differentiated HARQ operations for services with different requirement. Enabling / disabling of HARQ feedback can be configured in the granularity of LCH.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some further discussions on the HARQ feedback for NTN and have the following observations and proposals:
Observation 1: Configured grant/SPS can avoid DCI scheduling and uplink resource application, which will largely reduce the scheduling delay.
Observation 2: The HARQ-processes ID of both CG and SPS are calculated from parameters of radio resource allocation in time domain, e.g. configured periodicity, start off in time domain, configured HARQ process number. This is different from dynamic scheduling, where there is no relationship between HARQ ID and radio resource allocation in time domain. 
Observation 3: in Rel-16 industrial IoT/URLLC WID, multiple SPS/configured grant configurations per cell can be configured to a UE has already been agreed in RAN1 and RAN2.
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Observation 5: If the HARQ ID is been reserved by RRC, this means the start offset of SPS cannot be selected randomly. Hence, the enable / disable of HARQ feedback on a SPS configurations cannot be implemented by enable / disable of HARQ feedback on a per HARQ process basis via RRC signalling. 
Proposal 2: RAN2 need to consider the conflict between RRC configuration of enabling / disabling of HARQ feedback and SPS/configured grant configurations via RRC signaling.
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