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Introduction

The work item on IOT NTN enhancement has been agreed in [1] with the following objective:

-
Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
In this contribution, we will address on this aspect.
Discussion
HARQ feedback for downlink transmission:

In Rel-17 IoT NTN SI, the mechanism of disabling HARQ feedback for downlink transmission was discussed to solve the problem of mitigating impact of HARQ stalling on UE data rates. In Rel-18 IOT NTN WI, one of the objective is to address this.
RAN1 discussed in RAN1 #109e about the scenarios for supporting disabling HARQ feedback for downlink transmission majorly on:

Whether it is applied to GEO or NGEO case. Some companies think it is not needed at least for LEO case.
Whether to support disabling HARQ feedback for downlink transmission for NB-IOT in case of single HARQ process. Some companies think that at least MAC CE relies on HARQ feedback for activation.
Whether to support disabling HARQ feedback for downlink transmission for eMTC/NB-IoT with large repetition number. Some companies points out that the performance improvement by HARQ feedback disabling is small in case of large repetition number.
However, RAN1 doesn’t make any agreement on which scenarios to support. But what seems agreeable by most companies is that:

- disabling HARQ feedback for downlink transmission is supported at least for GEO/MEO case; FFS on LEO case;

- disabling HARQ feedback for downlink transmission is supported for eMTC (FFS on whether to take into consideration of repetition number);

Thus, we propose that:

Disabling HARQ feedback for downlink transmission is supported at least for GEO/MEO case; FFS on LEO case. 
Disabling HARQ feedback for downlink transmission is supported for eMTC, and NB-IOT with two HARQ processes (FFS on whether to take into account the repetition number).
RAN1 also discussed the possible options to disabling HARQ feedback for downlink transmissions and has made the following agreement:
	Agreement
For IoT NTN, to configure/indicate enabling/disabling on HARQ feedback for downlink transmission, one or more of the following options can be considered:

Option 1: per HARQ process via UE specific RRC signaling

Option 2: per HARQ process via SIB signaling

Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)

Option 4: implicitly determined by existing configured/indicated parameter(s) (e.g., repetition number, TBS)

Option 5: per HARQ process via MAC CE

Other options or combinations are not excluded

Note: Option(s) for eMTC and NBIoT can be separately discussed.


Among these options, option 3/4/5 are more targeting NB-IOT case or eMTC with large repetition number. In Rel-17 NR NTN, network can configure to disable the DL HARQ feedback sent in the uplink per HARQ process ID using downlinkHARQ-FeedbackDisabled IE via UE specific RRC signalling. The configuration is applicable to both dynamic grant and configured grant.

We think this solution should be adopted as baseline at least for eMTC case. 

Network can configure to disable the HARQ feedback for downlink transmission per HARQ process ID via UE specific RRC signalling at least for eMTC case. The configuration is applicable to both dynamic grant and configured grant.
RAN2 to discuss whether to support configuring to disable the HARQ feedback for downlink transmission per HARQ process ID via UE specific RRC signalling for NB-IOT with 1/2 HARQ process case. 
RAN2 to discuss whether to support DCI/MAC CE based disabling of the HARQ feedback for downlink transmission for NB-IOT with 1/2 HARQ process case.
For NR NTN, when a HARQ process is configured with DL HARQ feedback disabled, UE will not start DRX HARQ RTT timer DL; when a HARQ process is configured with DL HARQ feedback enabled, UE will extend the value of DRX HARQ RTT timer DL by UE-gNB RTT and start the DRX HARQ RTT timer. IOT NTN can follow the same solution.

When a HARQ process is configured with DL HARQ feedback disabled, UE will not start the corresponding HARQ RTT timer. 
For NR NTN, network can configure harq-FeedbackEnablingforSPSactive IE to enable/disable HARQ feedback for SPS. If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of if HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation. Otherwise, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation.

For IOT NTN, whether to adopt the same mechanism can be left to RAN1 to decide.

RAN1 to decide whether the same mechanism as NR NTN for enable/disable HARQ feedback for the first SPS PDSCH after activation is adopted for IOT NTN. 
Disabling Uplink re-transmission (i.e. HARQ UL re-transmission scheduling is not based on PUSCH decoding result):

The WID in [1] targets disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates. For uplink transmission, the disabling of HARQ UL retransmission is more from power saving point of view instead of mitigating the impact of HARQ stalling, because network in legacy can by implementation schedule retransmission/new transmission for the same HARQ process without waiting for decoding result. Then, the question is: do we support the disabling of HARQ UL retransmission.

From our point of view, the power saving gain is important for IOT devices and the specification work to support the disabling of HARQ UL retransmission is not significant and can follow NR NTN as much as possible.

RAN2 to confirm to support the disabling of HARQ UL retransmission. 
HARQ feedback disabling for uplink transmission share much common aspect as for downlink transmission, the agreement on the scenarios and signalling mechanism to support for downlink transmission can also be applicable to uplink transmission. 

HARQ UL retransmission disabling shares the same supported scenario as for HARQ feedback disabling for downlink transmission regarding GEO/MEO/LEO, eMTC/NB-IOT. 
In Rel-17 NR NTN, network can configure two UL HARQ mode: HARQ Mode A, HARQ Mode B. For HARQ Mode A, UE will extend the value range of DRX HARQ RTT timer UL by UE-gNB RTT; For HARQ mode B, UE will not start DRX HARQ RTT timer UL. 

Similar to the discussion for downlink transmission, IOT NTN can also follow the solution adopted for NR NTN at least for eMTC case.

Network can configure to disable the HARQ UL retransmission per HARQ process ID at least for eMTC case, which is applicable to both dynamic grant and configured grant. 
When a HARQ process is configured with HARQ UL retransmission disabled, UE will not start the corresponding UL HARQ RTT timer. 
NR NTN supports to configure allowed HARQ mode for LCP restriction. For IOT NTN, LCP restriction on allowed HARQ mode should also be introduced to avoid LCH mapping to unsuitable HARQ mode.
LCP restriction on allowed HARQ mode is introduced for IOT NTN. 
Conclusions  

Disabling HARQ feedback for downlink transmission is supported at least for GEO/MEO case; FFS on LEO case. 
Disabling HARQ feedback for downlink transmission is supported for eMTC, and NB-IOT with two HARQ processes (FFS on whether to take into account the repetition number).
Network can configure to disable the HARQ feedback for downlink transmission per HARQ process ID via UE specific RRC signalling at least for eMTC case. The configuration is applicable to both dynamic grant and configured grant.
RAN2 to discuss whether to support configuring to disable the HARQ feedback for downlink transmission per HARQ process ID via UE specific RRC signalling for NB-IOT with 1/2 HARQ process case. 
RAN2 to discuss whether to support DCI/MAC CE based disabling of the HARQ feedback for downlink transmission for NB-IOT with 1/2 HARQ process case.
When a HARQ process is configured with DL HARQ feedback disabled, UE will not start the corresponding HARQ RTT timer. 
RAN1 to decide whether the same mechanism as NR NTN for enable/disable HARQ feedback for the first SPS PDSCH after activation is adopted for IOT NTN. 
RAN2 to confirm to support the disabling of HARQ UL retransmission. 
HARQ UL retransmission disabling shares the same supported scenario as for HARQ feedback disabling for downlink transmission regarding GEO/MEO/LEO, eMTC/NB-IOT. 
Network can configure to disable the HARQ UL retransmission per HARQ process ID at least for eMTC case, which is applicable to both dynamic grant and configured grant. 
When a HARQ process is configured with HARQ UL retransmission disabled, UE will not start the corresponding UL HARQ RTT timer. 
LCP restriction on allowed HARQ mode is introduced for IOT NTN. 
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