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1. [bookmark: _Ref488331639]Introduction
In the last RAN2 meeting, the performance enhancements was discussed, and it has already agreed with the agreements mentioned in the table below: [1]
	RAN2#119e
HARQ Agreements:
1. Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability
2. 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
3. [bookmark: OLE_LINK2]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).



There are still considerable different views on how to disable DL HARQ feedaback on IoT-NTN especially for NB-IoT NTN. In this contribution, we provide our views on these to proceed the work item.
2. Discussion 
2.1 HARQ Enhancements
In last RAN1#110 meeting, there have been some agreements listed below on disabling of HARQ feedback: [2]
	Agreement
For eMTC 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)
· Option 6: combinations of some options above.

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)
· Option 6: combinations of some options above



It can be seen from the RAN1 agreements that enabling/disabling of HARQ feedback for downlink transmission for eMTC NTN and NB-IoT NTN is discussed respectively, that means it has a common understanding that eMTC NTN and NB-IoT NTN are quit different in terms of the HARQ aspect(e.g. HARQ process number) and may have different solution. Also it has been agreed that 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 which has already been adopted by NR-NTN in R17. According to our understanding, the HARQ process of eMTC is more like NR, which supports at most 14 HARQ processes in FDD, so the agreed solution for NR-NTN can be easily considered as baseline for eMTC. Other aspects like repetition number can be used as a supplement if found needed.
Proposal 1 RAN2 to confirm that re-use the solutions introduced in Rel-17 NR NTN, i.e. per HARQ process via UE specific RRC signaling on HARQ feedback enabling/disabling for downlink transmission for eMTC NTN, other aspects can be considered as a supplement if found needed.

As 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 only supports 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. So different solutions needed to be considered for NB-IoT NTN.
Proposal 2 RAN2 to confirm that different solutions needed to be considered for NB-IoT NTN for disabling of HARQ feedback for downlink transmission.

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. 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 3 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 in last RAN2 meeting that 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 Rel-17 NR NTN, network could further configure the allowed HARQ mode on each logical channel through the LCP restriction procedure. In this way, UL logical channel with different QoS requirement can be mapped to HARQ processes with different HARQ mode. However LCP restriction is not supported by NB-IoT and eMTC, and the UE can’t know how to map logical channel to which HARQ mode. However we don’t suggest to introduce the LCP restriction for IoT NTN as this brings complexity to uplink LCP procedure. RAN2 needs to discuss how to map logical channel to which HARQ mode for IoT-NTN.
Proposal 4 RAN2 needs to discuss how to map logical channel to which HARQ mode(i.e., HARQ mode A and HARQ mode B) for IoT-NTN.

3 Conclusions 
In this contribution we discussed issues related to disabling of HARQ feedback and made the following proposals:
Proposal 1 RAN2 to confirm that re-use the solutions introduced in Rel-17 NR NTN, i.e. per HARQ process via UE specific RRC signaling on HARQ feedback enabling/disabling for downlink transmission for eMTC NTN, other aspects can be considered as a supplement if found needed.
Proposal 2 RAN2 to confirm that different solutions needed to be considered for NB-IoT NTN for disabling of HARQ feedback for downlink transmission.
Proposal 3 Downlink repetition or Koffset can be used to indicate enabling/disabling of HARQ feedback for downlink transmission for NB-IoT NTN.
Proposal 4 RAN2 needs to discuss how to map logical channel to which HARQ mode(i.e., HARQ mode A and HARQ mode B) for IoT-NTN.
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