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Introduction
In previous RAN2 meeting, there were some extensively discussions about enabling/disabling HARQ feedback [1] [2], and had achieved some conclusions:
1. Both Type 1 and Type 2 configured grant are feasible in NTN.
2. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
3. At least the following methods to enhance UL scheduling are further studied in NTN: configured grant and BSR over 2-step RACH
1. solutions for enabling/disabling HARQ UL reTX are not precluded

Agreements:
1. It is NW scheduling strategy to avoid NTN UE in HARQ stalling state. From RAN2 perspective, the NW can continuously schedule the UE using one or a combination of scheduling strategies, such as without HARQ retransmissions, or with blind retransmissions, or with HARQ retransmissions based on DL HARQ feedback (or UL decoding result).
5.	LCP restrictions should be further considered for an UL HARQ process in NTN. FFS if no further LCP restrictions are needed, or if (R16) existing LCP restrictions can be re-used or if new LCP restriction shall be defined for this purpose.

Agreements online:
1. The drx-HARQ-RTT-TimerUL behaviour applied for each HARQ process is up to the network (e.g. to support NW scheduling strategy to avoid HARQ stalling).
2. RAN2 Working Assumption: No new CG-specific LCP restriction is introduced for NTN. If a new LCP restriction is agreed for dynamic grant, the proposal does not preclude future discussion on whether it may also apply to configured grant
3. Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).
4. At least the following options for LCP in NTN are further studied: 1) allowedPHY-PriorityIndex is re-used; and 2) A new LCP restriction is introduced to map LCH to one or more HARQ process(es). FFS if HARQ processes can be classified as having retransmission “enabled” or “disabled” in this case.


	· Continue at RAN2#115e, where a final decision on semi-statically configuring UL HARQ retransmission state per HARQ process is expected





However, there are still some key issues left. In this contribution, we will elaborate the above left issues, and provide our proposals:
· LCP Impact caused by disabling HARQ UL retransmission
· SPS/CG Impact caused by disabling HARQ UL retransmission/DL Feedback
Discussion
LCP Impact caused by disabling HARQ UL retransmission
Since HARQ retransmission disabling will introduce more delay of data re-transmission which only relies on ARQ re-transmission, it is not recommended to apply HARQ disabling to the service required low latency. When there are multiple services of various service requirements in a given UE, it is very possible that not all the HARQ processes are operated in disabling mode, although it is up to gNB implementation. Currently, only the granularity of HARQ process for enabling/disabling HARQ feedback or re-transmission had been regarded as potential consensus of participants during email discussion. However, the MAC layer in the UE side can not aware of whether the RLC PDU is from a RLC SDU which corresponding radio bearer with low delay performance requirement, in the other word, the MAC layer can not aware of whether the RLC PDU1 and RLC PDU2 corresponding radio bearers owns similar QoS performance requirement, e.g. delay or reliability. Then it is possible that MAC PDU1 from RLC PDU1 is scheduled in HARQ process1 which HARQ re-transmission is enabled in gNB side, while MAC PDU2 from RLC PDU2 is scheduled in HARQ process2 which HARQ re-transmission is disabled in gNB side. However, the MAC layer in the UE side has no idea of such information. Therefore, it is possible of the UE to multiplex the two RLC PDUs from different services with different QoS performance requirement (LCHs) into one MAC PDU based on current LCP (Logical Channel Prioritization) procedure. To address such issue, LCP restriction considering HARQ mode should be introduced in NTN. That is, UE should have knowledge of RLC PDU corresponding radio bearer (LCH)'s HARQ mode, (via gNB configuration or derived per QoS performance and UE’s HARQ buffer capacity) to determine whether two RLC PDUs can be multiplex into one MAC PDU or not.
Observation 1: it is possible of the UE to multiplex the two RLC PDUs from different services with different QoS performance requirements into one MAC PDU based on current LCP (Logical Channel Prioritization) procedure.
Proposal 1: UE should have knowledge of RLC PDU corresponding radio bearer (LCH)'s HARQ mode, (via gNB configuration or derived per QoS performance and UE’s HARQ buffer capacity) to determine whether two RLC PDUs can be multiplex into one MAC PDU or not.

Meanwhile, the MAC layer can not aware of whether the RLC PDU is from a segmented RLC SDU or not, in the other word, the MAC layer can not aware of whether the RLC PDU1 and RLC PDU2 is segmented from one RLC SDU or not. Then it is possible that MAC PDU1 from RLC PDU1 is scheduled in HARQ process1 which HARQ feedback is enabled, while MAC PDU2 from RLC PDU2 is scheduled in HARQ process2 which HARQ feedback is disabled. In case of data re-transmission occurs e.g. the radio condition is deteriorated, MAC PDU1 can operate data re-transmission via HARQ re-transmission, conversely, MAC PDU2 can only perform data re-transmission via ARQ re-transmission, which costs different transmission delay, resulting in huge gap during data reception.
Observation 2: In case of data re-transmission occurs, MAC PDU1 can operate data re-transmission via HARQ re-transmission, conversely, MAC PDU2 can only perform data re-transmission via ARQ re-transmission, which are constructed from one same RLC SDU, which costs different transmission delay, resulting in huge gap during data reception.

One potential enhancement to address this issue is to enable the MAC be aware of which RLC PDUs are segmented from one RLC SDU or not and scheduled in HARQ process in same HARQ feedback mode.
Proposal 2: it is proposed to enable the MAC be aware of which RLC PDUs are segmented from one RLC SDU or not and scheduled in HARQ process in same HARQ feedback mode.

SPS/CG Impact caused by disabling HARQ UL retransmission/DL Feedback
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 3: Configured grant/SPS can avoid DCI scheduling and uplink resource application, which will largely reduce the scheduling delay.
Proposal 3: RAN2 need to consider enabling / disabling the HARQ feedback of SPS configurations via RRC signaling.

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 4: 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 5: 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.  
Observation 6: 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.  

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.
Observation 7: In NR-U scenario, HARQ feedback enabling/disabling mechanism still needs to be considered in case of UL CG configured.
Proposal 4: RAN2 need to consider enabling/disabling the HARQ feedback of UL CG configurations via RRC signaling in case of NR-U scenario.

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 8: 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 5: RAN2 need to consider the conflict between RRC configuration of enabling / disabling of HARQ feedback and SPS/configured grant configurations via RRC signaling.

Conclusion
Based on the above discussion, we provide the following observations:
Observation 1: it is possible of the UE to multiplex the two RLC PDUs from different services with different QoS performance requirements into one MAC PDU based on current LCP (Logical Channel Prioritization) procedure.
Observation 2: In case of data re-transmission occurs, MAC PDU1 can operate data re-transmission via HARQ re-transmission, conversely, MAC PDU2 can only perform data re-transmission via ARQ re-transmission, which are constructed from one same RLC SDU, which costs different transmission delay, resulting in huge gap during data reception.
Observation 3: Configured grant/SPS can avoid DCI scheduling and uplink resource application, which will largely reduce the scheduling delay.
Observation 4: 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 5: 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 6: 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 7: In NR-U scenario, HARQ feedback enabling/disabling mechanism still needs to be considered in case of UL CG configured.
Observation 8: 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. 

Based on the discussion we propose the following:

Proposal 1: UE should have knowledge of RLC PDU corresponding radio bearer (LCH)'s HARQ mode, (via gNB configuration or derived per QoS performance and UE’s HARQ buffer capacity) to determine whether two RLC PDUs can be multiplex into one MAC PDU or not.
Proposal 2: it is proposed to enable the MAC be aware of which RLC PDUs are segmented from one RLC SDU or not and scheduled in HARQ process in same HARQ feedback mode.
Proposal 3: RAN2 need to consider enabling / disabling the HARQ feedback of SPS configurations via RRC signaling.
Proposal 4: RAN2 need to consider enabling/disabling the HARQ feedback of UL CG configurations via RRC signaling in case of NR-U scenario.
Proposal 5: 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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