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Introduction
In previous RAN2 meeting, there were some extensively discussions about HARQ mechanism [1] [2], and had achieved some conclusions:
1. The extended values for sr-ProhibitTimer in NTN can include values less than UE-gNB RTT (as in legacy). FFS on the actual values and how this is extended 
2. RRC parameter “allowedHARQ-DRX-LCP” is included in LogicalChannelConfig (FFS on the actual name of the parameter)
3. configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.
4. The ConfiguredGrantConfiguration shall allow for up to 32 in nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset and harq-ProcID-Offset2.
5. The SPS-Config shall allow up to 32 for nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset.
6. HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).

	Proposal 14:      New LCP mapping restriction introduced for dynamic grant does not apply to configured grant (12/20).
· Continue online
· Postponed


However, there are still some key issues left. In this contribution, we will elaborate the above left issues, and provide our proposals.
Discussion
Currently, only the granularity of HARQ process for enabling/disabling HARQ feedback had been regarded as potential consensus of participants during email discussion. 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 yet, 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.
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. As shown in the figure 1, SPS/CG occasions of HARQ process ID #2, #4 is configured as HARQ feedback/re-transmission disabled, which is not suitable for a delay sensitive URLLC data transmission, while others of HARQ process ID #1, #3, is configured as HARQ feedback/re-transmission enabled. When a URLLC data is arriving upon the CG/SPS occasions of HARQ process ID #2, #4, the resource of this occasion is unavailable due to the reserved HARQ status is not suitable for this service, which issue doesn’t occur is dynamic scheduling where the HARQ process is uncoupled from the allocation of radio resource. 


																	Figure 1: SPS/CG occasions are unavailable for arriving URLLC data due to the HARQ Status reserved
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. 
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. If just following the HARQ process mechanism specified for the dynamic UL grant, this will increase the severity of the issue and the complexity of gNB processing capability if only relying on the gNB implementation to address such issues.
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Observation 3: multiple SPS/configured grant configurations per cell configured to a UE introduced in Rel-16 will increase the severity of the issue and the complexity of gNB processing capability if only relying on the gNB implementation to address such issues.
Proposal 1: RAN2 need to consider enabling / disabling the HARQ feedback per SPS configuration via RRC signaling.
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.
Observation 4: 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.
On the other hand, 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.
Observation 5: In NR-U scenario, HARQ feedback enabling/disabling mechanism still needs to be considered in case of UL CG configured.
Furthermore, in Rel-16, the mapping relationship between CG and Logical channel had been added into the specification for controlling jitter and delay of industrial IoT traffic which is different from SPS.
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And specifying in the running CR, the UL HARQ status (mode A and mode B) per HARQ process can be configured in the granularity of a logical channel configuration in NTN, while ach logical channel can be optionally mapped to an UL HARQ retransmission state via RRC configuration. 
Moreover, the configuredGrantTimer controls the scheduling occasion of new transmission or re-transmission. The configuredGrantTimer always to be set as long as UE-gNB RTT long because UE may perform a new transmission in the same HARQ process of the configured grant after expiry of configuredGrantTimer, since that if the configuredGrantTimer is configured to be smaller than UE-gNB RTT, then the network may has no sufficient time for to schedule retransmission based on the decoding results. This results the following issue:
Issue 1: configuredGrantTimer extension
There have been two options needs to be down-selected:
· Option 1: Introducing value of configuredGrantTimer larger than 64.
· Option 2: value of the configuredGrantTimer is extended by UE-gNB-RTT when the HARQ retransmission state is set as “mode A”. 
· Option 3: value of the configuredGrantTimer is extended by some special values to indicate that the HARQ retransmission state is considered to be “mode B”  
From our perspective, option 2 is more reasonable compared to option 1, since the values of configuredGrantTimer indeed depend on the pratical UE-gNB-RTT as we illustrated above, moreover, this handling logical is similar to how the drx-HARQ-RTT-TimerUL is extended.	
Proposal 2: It is proposed to extend the value of configuredGrantTimer by UE-gNB-RTT when the HARQ retransmission state is set as “mode A”.
Meanwhile, option 3 is workable and efficient to enable the UE to be aware of the HARQ retransmission state is set as “mode B” without explicitly signalling notification.  
Proposal 3: It is proposed to extend the value of the configuredGrantTimer is extended by some special values to indicate that the HARQ retransmission state is considered to be “mode B” without explicitly signalling notification.

Conclusion
Based on the discussion we propose the following:
Proposal 1: RAN2 need to consider enabling / disabling the HARQ feedback of SPS configurations via RRC signaling.
Proposal 2: It is proposed to extend the value of configuredGrantTimer by UE-gNB-RTT when the HARQ retransmission state is set as “mode A”.
Proposal 3: It is proposed to extend the value of the configuredGrantTimer is extended by some special values to indicate that the HARQ retransmission state is considered to be “mode B” without explicitly signalling notification.
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BWP-DownlinkDedicated :: SEQUENCE {v

pdech-Config SetupRelease { PDCCH-Config } OPTIONAL, b
pdsch-Config SetupRelease { PDSCH-Config } OPTIONAL, b
sps—Config| SetupRelease { SPS-Config } OPTIONAL, b
radioLinkMonitoringConfig SetupRelease { RadioLinkMonitoringConfig } OPTIONAL, b
R

(423

sps-ConfigToAddModList-rl6 SPS-ConfigToAddModList-rl6 OPTIONAL,
sps-ConfigToReleaseList-rl6 SPS-ConfigToReleaseList-rl6 OPTIONAL,
sps-ConfigDeactivationStateList-r16 SPS-ConfigDeactivationStateList-rlé OPTIONAL,
beamFailureRecoverySCellConfig-rlé SetupRelease {BeamFailureRecoverySCellConfig-rl6} OPTIONAL,
51-PDCCH-Config-rlé SetupRelease { PDCCH-Config } OPTIONAL,
51-V2X-PDCCH-Config-rl6 SetupRelease { PDCCH-Config } OPTIONAL
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SPS-ConfigToAddModList-rl6 :

SEQUENCE (SIZE (1..maxNrofSPS—Config-rl6)) OF SPS—Confige
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LogicalChannelConfig ::= SEQUENCE {

ul-specificParameters SEQUENCE {
priority INTEGER (1..16),
prioritisedBitRate ENUMERATED {kBpsO, kBps8, kBps16, kBps32, kBps6d, kBps128, kBps256, kBps512,
kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps€5536, infinity),

bucketSizeDuration ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,

spare?, spareé, spareS, spared, spare3, spare2, sparel},
allowedServingCells SEQUENCE (STZE (1..mazNrofServingCells-1)) OF ServCellIndex

OPTIONAL, -- Cond PDC

allowedsSCS-List SEQUENCE (SIZE (l..maxzSCSs)) OF SubcarrierSpacing OPTIONAL, Need
maxPUSCH-Duration ENUMERATED {ms0p02, msOp04, msOp0625, msOpl25, msOp25, msOpS, spare2, sparel}

OPTIONAL, -- Need R
configuredGrantTypelAllowed ENUMERATED {true} OPTIONAL, Need
logicalChannelGroup INTEGER (0..maxLCG-ID) OPTIONAL,  -- N R
schedulingRequestID SchedulingRequestId OPTIONAL,  -- Nee
logicalChannelSR-Mask BOOLEAN,
logicalChannelSR-DelayTimerApplied BOOLEAN,
bitRateQueryProhibitTimer ENUMERATED (s0, sOdot4, sOdot8, sldoté, s3, s6, si2, s30} OPTIONAL, feed R
[C
‘allowedCG-List-rlé SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-rlé-1)) OF ConfiguredGrantConfigIndexMAC-rlé

OPTIONAL,  -- Neec
allowedPHY-PriorityIndex-rlé ENUMERATED {p0, pl} OPTIONAL -- Need S
1

) OPTIONAL,  -- Cond UL
[
channelAccessPriority-rlé INTEGER (1..4) OPTIONAL, -- Nee

bitRateMultiplier-rlé ENUMERATED {x40, x70, x100, x200} OPTIONAL -- Ne:
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