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1	Introduction
In RAN2#119-e [1], the following agreements on performance enhancements are achieved: 
	· Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability
· For UL HARQ operation, introduce two HARQ modes, i.e., HARQ mode A and HARQ mode B in IoT NTN (both NB-IoT and eMTC NTN), similarly to NR NTN
· From RAN2 perspective, at least for eMTC, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling. FFS for NB-IoT (and especially for CP solution for NB-IOT). 
· Discuss in offline 119 whether to send an LS to RAN1 to inform of the RAN2 decision for eMTC, saying that we are still discussing for NB-IoT, and check if they have any concern with using RRC (in which case we can reconsider)


This contribution will discuss the potential HARQ enhancements for IoT-NTN.
2 Discussion
2.1 Configuration of enabling/disabling HARQ feedback
RAN2 has agreed that enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling for eMTC, and FFS for NB-IoT. 
Meanwhile, RAN1 has also discussed the configuration/indication of enabling/disabling on HARQ feedback for downlink transmission for NB-IoT, and achieved the following agreements in RAN1#110:
	Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)


RAN1 has no consensus achieved on configuration of enabling/disabling on HARQ feedback via single or combination solution. Whether this configuration can be dynamically indicated via DCI is up to RAN1 discussion. RAN2 can wait for RAN1’s progress.
Observation 1: Whether the configuration of enabling/disabling on DL HARQ feedback can be dynamically indicated via DCI is up to RAN1 discussion.
From RAN2 perspective, the same mechanism (CP based solution) as eMTC can be used for NB-IoT. But it is noted that enabling/disabling HARQ feedback is configured in RRCReconfiguration message in NR NTN. However, NB-IoT CP solutions do not use RRCReconfiguration message. And considering there is no security risk and privacy issue of leaking HARQ relevant information. Hence, RRCConnectionSetup could be used for NB-IoT, although security protection is not started at that point. 
Observation 2: NB-IoT CP solutions do not use RRCReconfiguration message, and there is no security risk and privacy issue of leaking HARQ relevant information.
Proposal 1: For NB-IoT, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling (e.g. RRCConnectionSetup). 
Considering eMTC or NB-IoT UE expects that any PDSCH carrying a MAC CE command, whose activation/deactivation time is coupled to the transmission time of the associated HARQ-ACK. In order to avoid the potential error case of misunderstanding of MAC CE signaling, it is better to mandate the scheduling with enabled HARQ process. Thus, it is preferred to support eMTC or NB-IoT MAC CEs that rely on HARQ feedback for activation is scheduled via a HARQ process with HARQ feedback enabled.
Proposal 2: The UE expects that MAC-CEs are transmitted using HARQ processes with feedback enabled.
For NB-IoT, at most two HARQ processes are supported, and there is one special case that the NB-IoT has only single HARQ process which is different from NR NTN where multiple HARQ processes can be supported. Thus, whether to support disabling HARQ feedback in the case of single HARQ process needs to be discussed. RAN1 also discussed this issue and the common understanding is that whether to configure the HARQ disabling in each case/scenario is up to eNB implementation. In addition, RAN2 agreed that disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN in last meeting. In our understanding, disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ process.
Proposal 3: Disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ process.
2.2 DRX impacts
In Rel-17 NR NTN, RAN2 agreed the following agreements on enabling/disabling DL HARQ feedback.
· For HARQ process with DL HARQ feedback disabled, the UE will not start drx-HARQ-RTT-TimerDL.
· For HARQ process with DL HARQ feedback enabled, the UE will extend the value of drx-HARQ-RTT-TimerDL by UE-gNB RTT and start the timer. 
· For HARQ process not configured with DL HARQ feedback enabled/disabled, drx-HARQ-RTT-TimerDL behaves as per legacy. 
In our understanding, the same mechanism can be reused for IoT NTN.
Proposal 4: For HARQ process with DL HARQ feedback disabled, the UE will not start the corresponding DL HARQ RTT timer, similarly to NR NTN. 
For UL HARQ operation, RAN2 agreed to introduce HARQ mode A and HARQ mode B in IoT NTN similarly to NR NTN. The following agreements are achieved in Rel-17 NR NTN:
· For HARQ mode A, the UE will extend the length of drx-HARQ-RTT-TimerUL by UE-gNB RTT.
· For HARQ mode B, the UE will not start drx-HARQ-RTT-TimerUL. 
· Configuration of UL HARQ re-transmission mode is semi-static, signalled via RRC, and the decision and criteria to configure UL HARQ re-transmission mode is under network control.
Similar to DL transmission, IoT NTN can also follow the mechanism applied to NR NTN. 
Proposal 5: For HARQ process with UL HARQ re-transmission disabled, the UE will not start the corresponding UL HARQ RTT timer, similarly to NR NTN. 
2.3 Blind retransmission
When the HARQ progress is configured with disabled HARQ feedback, NR NTN supports blind retransmission (i.e., NW schedule retransmission without waiting for HARQ feedback) to guarantee a low Block Error Rate(BLER). And how to schedule UE in different scenarios is up to network implementation. The similar mechanism can also be supported in IoT NTN.
Proposal 6: Blind retransmission is supported for HARQ feedback disabling in IoT NTN.

3	Conclusion
Here are the proposals for HARQ enhancements for IoT-NTN.
Observation 1: Whether the configuration of enabling/disabling on DL HARQ feedback can be dynamically indicated via DCI is up to RAN1 discussion.
Observation 2: NB-IoT CP solutions do not use RRCReconfiguration message, and there is no any security risk and privacy issue of leaking HARQ relevant information.
Proposal 1: For NB-IoT, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling (e.g. RRCConnectionSetup). 
Proposal 2: The UE expects that MAC-CEs are transmitted using HARQ processes with feedback enabled.
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