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Introduction

In last RAN2 meeting, RAN2 made the following agreement regarding HARQ enhancement:

Agreements:

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.

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: 

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:

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:

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.

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)

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.

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)

The solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN.

In this contribution, we will address further issues regarding this aspect.
Discussion
SPS
For CG/SPS, the HARQ process to use is calculated based on current TTI instead of network scheduling. That is, for LCHs using CG/SPS resources, the used HARQ process is changing with TTI. Thus, in NR NTN, network should ensure that all HARQ processes used by an SPS/CG configuration are configured with the same HARQ feedback enabled/disabled state or HARQ mode. And it is up to network implementation to ensure this proper configuration of HARQ feedback (i.e. enabled or disabled) or HARQ mode for HARQ processes used by an SPS/CG configuration (no Stage 3 specification impact).

For IOT NTN, the only difference from NR NTN is that, for NB-IOT, UL-SPS can only be used for BSR transmission, and HARQ process #0 is always used. 

NR NTN also discussed the issue of HARQ process #0, i.e. msg3 always use HARQ process 0, and msg3 may carry data from any LCH. But RAN2 at last agreed to rely on the HARQ mode configuration of HARQ process #0. 
Thus, we think IOT NTN can the same principle used for NR NTN. 
For IOT NTN, network should ensure that all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state or HARQ mode. And it is up to network implementation to ensure this proper configuration of HARQ feedback (i.e. enabled or disabled) or HARQ mode for HARQ processes used by an SPS/CG configuration (no Stage 3 specification impact). 
DRX
In last RAN2 meeting, it was agreed that:

=> 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.

However, in RAN1 #110bis, RAN1 agree that:

	Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.


Thus, the start of drx-inactivity timer is actually 12ms earlier than UE will start monitoring NPDCCH. We propose to align the start of drx-inactivity timer to the time that UE can monitor NPDCCH.
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 plus 12ms. 
Conclusions  

Disabling HARQ feedback for downlink transmission and new HARQ state for uplink transmission is considered as optional sub-feature requiring capability signalling for eMTC and NB-IOT. 
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