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1. [bookmark: _Ref488331639]Introduction
In the last RAN2 meeting, the HARQ enhancements was discussed, and it has already agreed with the agreements mentioned in the table below: [1]
	RAN2#119be
Agreements:
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). This does not preclude other options (e.g. DCI-based). We can also revert this decision if requested by RAN1.
2.Disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ feedback
Working Assumption: 
1.Blind retransmission can be used in IoT NTN when HARQ feedback is disabled and when HARQ mode B is used (RAN2 assumes there is no spec change for this)

Agreements:
1.HARQ mode A/B for uplink transmission may be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT NTN. We can also revert this decision if requested by RAN1

Agreements:
1.RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process with DL HARQ feedback disabled, the UE will not start the corresponding DL HARQ RTT timer.
2.For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception (can still check whether the alternative to set the HARQ RTT timer to 0 also works)
3.RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process in HARQ mode B, the UE will not start the corresponding UL HARQ RTT timer.
4.For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission (can still check whether other alternatives also work)
5.The solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN.



There are still considerable different views on how to disable DL HARQ feedaback on IoT-NTN especially for NB-IoT NTN and LCP restriction on NB-IoT. In this contribution, we provide our views on these to proceed the work item.
2. Discussion 
2.1 HARQ Enhancements
For NB-IoT, to reduce cost and complexity it supports at most 2 HARQ processes(only when the UE supports twoHARQ-Processes-r14 or the UE is configured with higher layer parameter npdsch-MultiTB-Config). And for NB-IoT UEs, it may only support Control Plane CIoT EPS/5GS optimization, and does not support RRC connection reconfiguration. So enabling/disabling HARQ feedback per HARQ process may not be suitable for NB-IoT as there maybe only 1 HARQ process or RRC connection reconfiguration is not supported. Therefore, different solutions needed to be considered for NB-IoT NTN.
[bookmark: OLE_LINK2]In last meeting it has been agreed that enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling for NB-IoT, and other options are not precluded. As explained above, only enabling/disabling HARQ feedback configured per DL HARQ process via UE specific RRC signaling may not be sufficient. This can’t guarantee the reliability and flexibility in some scenario. For example if UE only supports 1 HARQ process and is configured with HARQ feedback disabled, then some information transmission that require high reliability(e.g. MAC CE or RRC signing) can not be pursued. Alternatively, if UE supports 2 HARQ process, one of which is configured as HARQ feedback disabled and the other is configured as HARQ feedback enabled, then if the HARQ feedback enabled process suffered from HARQ stalling due to the long RTT, there actually only 1 HARQ process can work, which brings less flexibility as we may need high data rate and the high reliability may not be the first pursuit. So other mechanism is still needed. Repetition transmission has been introduced for NB-IoT to enhance coverage. As repetition is some kind of downlink retransmission and UE ensures the reliability of downlink transmission by merging all repetition demodulations. In the same channel condition, the higher repetition is, the better the reliability is. Therefore, NW can decide whether to disable HARQ feedback based on the downlink scheduled repetitions, this brings both reliability and flexibility. On the other hand, the HARQ stalling in NTN is caused by the long propagation time between the UE and the eNB. The long propagation time of UE is reflected in the parameter Koffset which is UE specific and adjusted by NW, if the propagation time is not long then the HARQ stalling may not exists, so the Koffset can be a factor to decide whether enable/disable HARQ feedback.
Proposal 1 Downlink repetition or Koffset can be used to indicate enabling/disabling of HARQ feedback for downlink transmission for NB-IoT NTN.

For UL HARQ operation, it has been agreed to 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. In last meeting , it has been agreed that the solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN and no agreements about NB-IoT NTN are achieved. The traffic for NB-IoT NTN is simple and especially for CP solution, the data and signaling are carried over the same radio bearer. There is no necessity to introduce LCP restriction on allowed HARQ mode for NB-IoT NTN and it can be up to UE implementation on how to mapped the traffic to HARQ processes with different HARQ modes.
Proposal 2 [bookmark: OLE_LINK1]RAN2 to confirm that there is no need to introduce LCP restriction on allowed HARQ mode for NB-IoT NTN and it can be up to UE implementation on how to mapped the traffic to HARQ processes with different HARQ modes.

3 Conclusions 
In this contribution we discussed issues related to disabling of HARQ feedback and made the following proposals:
Proposal 1 Downlink repetition or Koffset can be used to indicate enabling/disabling of HARQ feedback for downlink transmission for NB-IoT NTN.
Proposal 2 RAN2 to confirm that there is no need to introduce LCP restriction on allowed HARQ mode for NB-IoT NTN and it can be up to UE implementation on how to mapped the traffic to HARQ processes with different HARQ modes.
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