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1. Introduction 
The SI for IoT NTN was started via email in RAN2#112e and following agreements were made regarding HARQ process.
· It is FFS whether there is any need to disable HARQ feedback in eMTC/NB-IoT NTN.

· RAN2 assumes to reuse NR-NTN agreements as baseline for the starting of HARQ-RTT-Timer and UL-HARQ-RTT-Timer in eMTC/NB-IoT NTN.

In this document, we further discuss on the need to enhance HARQ procedure and HARQ RTT timer.
2. Discussion 

RAN2 made the following agreements in RAN2#111e for NR NTN [3]:
· From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. 

· The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL
RAN1 made the following agreements in RAN1#102e for NR NTN [4]:
· Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signalling

· The extension of maximal HARQ process number can be considered with following assumptions:

· The maximal supported HARQ process number is up to 32.

· FFS: Support on the maximal HARQ process number is up to UE capability

· Minimizing the impacts on specification and scheduling

For eMTC and NB-IoT, the large propagation delay may degrade the throughput even when UE is in a very good coverage due to stalled HARQ process.  Additionally, while eMTC and NB-IoT are designed for delay tolerant traffic, they are not designed with such large propagation delays and RTT in mind which can result in much larger end-to-end delays with HARQ operations as specified currently.
In NR NTN, it is agreed to support 32 HARQ processes and disabling of HARQ retransmission. For IoT NTN, the increased number of HARQ processes that can be configured can still be small, i.e., at most 4 in case of NB-IoT. The impact to the HARQ buffer can be further discussed. Both the solutions, i.e., larger number of HARQ process or disabling HARQ retransmission, recommended in TR 38.821 during study item for NR NTN can be studied for IoT NTN.

Proposal 1 Both increasing number of HARQ processes and disabling of HARQ retransmission be discussed in the IoT NTN study phase.

RAN2 also made the followings agreements in RAN2#111e for NR NTN [3].

· Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.

Similarly, for eMTC and NB-IoT in NTN, no additional change is expected for the length of DRX timers.

Followings recommendations were made in TR 38.821,
· If HARQ is feedback is enabled by NTN, an offset is added for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL to support NTN.

· A simple solution for the feedback to the transmission of DL TBs is to confirm that the current implementation of the specification does not start the drx-HARQ-RTT-TimerDL if HARQ feedback is disabled.
However, for eMTC and NB-IoT, PDCCH subframes need be taken into account in the calculation of the length of HARQ RTT timer, i.e., the value of the HARQ RTT timer is not a fixed value configured by the network. 

For eMTC, HARQ RTT timer is calculated as follows.

DL HARQ RTT timer = 7 + N where N is the used PUCCH repetition factor
UL HARQ RTT timer = 4 

For NB-IoT, HARQ RTT timer is calculated as follows.

DL HARQ RTT timer = k+3+N+deltaPDCCH subframes
UL HARQ RTT timer = 4 + deltaPDCCH subframes 

It can be studied how to update the formula for RTT timer considering the round-trip delay in absolute time or number of subframes (not PDCCH subframes). Similar to NR, an option is to add start offset to the HARQ RTT timer while other option is to simply add offset to the calculation of HARQ RTT timer length, for example, for NB-IoT DL HARQ RTT timer = k + 3 + N + offset + deltaPDCCH subframes. The value of the offset can be broadcast by network and corresponds to the UE-eNB RTD. The third option is to add the start offset to the DRX retransmission timer, i.e., delay the start of DRX retransmission timer.
Proposal 2 For HARQ retransmission enabled case, further study how to update the HARQ RTT timer.

3. Conclusion

Following proposals are made.
Proposal 1
Both increasing number of HARQ processes and disabling of HARQ retransmission be discussed in the IoT NTN study phase.
Proposal 2
For HARQ retransmission enabled case, further study how to update the HARQ RTT timer.
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