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1. Introduction
The latest RAN2#123 meeting made the following agreements regarding HARQ in IoT NTN:
	Agreements:
1.	For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
2.	For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
	•	Introduce an RRC bitmap with a value per HARQ process to indicate the HARQ feedback enabling/disabling for each HARQ process. (Similar to NR)
	•	Introduce a single flag in RRC signaling to indicate whether DCI-based solution is enabled or not
3.	HARQ feedback shall always be sent for DL SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
4.	For NB-IoT, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
5.	For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.
6.	HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.
7.	In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after the last repetition of the corresponding PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission
8.	For eMTC, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
9.	RAN2 confirms working assumption 2 in LS R2-2307016 (R1-2306245) is feasible.


In this contribution we further discuss some remaining issues in HARQ based on previous discussions and agreements.
2. [bookmark: Proposal_Beacon]Discussion
DCI overridden for DL HARQ feedback
In the latest meeting RAN2 have replied to the LS from RAN1 (R1-2306245) to confirm the feasibility of the following working assumption:
	Working assumption 2: For Option 1 + Option 3 DCI based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NB-IoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration).


As the feasibility has been confirmed, RAN2 still needs to capture the corresponding UE behavior in specifications. In our understanding, the working assumption from RAN1 has provided very specific description for the UE behavior and therefore RAN2 can capture accordingly.
Proposal 1: RAN2 can specify the UE behavior exactly following RAN1's working assumption, i.e., for DCI-based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NB-IoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration).
UL multiple TB scheduling
For DCI-based DL HARQ feedback enabling/disabling in multiple TB scheduling, RAN1 have agreed that all the HARQ processes scheduled in the same DCI are with the same configuration (i.e., either all HARQ feedback disabled or all HARQ feedback enabled). However, no conclusion has been made for RRC-based DL HARQ feedback enabling/disabling in multiple TB scheduling.
In our understanding, RAN1’s agreement for DCI-based case minimized the impact on DRX by restricting the DL feedback enabling/disabling of all HARQ processes scheduled in the same DCI. Therefore it is preferred to have the same restriction for RRC-based cases.
Proposal 2: For RRC-based HARQ enabling/disabling, the same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling. (Same solution as DCI-based HARQ feedback enabling/disabling direct indication).
UL HARQ mode for PUR
There was a discussion on which UL HARQ mode can be applicable for PUR and whether network configuration is needed. In our understanding the UL HARQ mode configuration is actually independent to PUR transmission. However as RAN2 have agreed to preclude HARQ mode B for PUR, it is appropriate to confirm feasibility of HARQ mode A. Meanwhile, such restriction can be ensured by network implementation by not configuring HARQ mode at all (mode A is default).
Proposal 3: HARQ mode A is applicable for UL transmission using PUR, and it can be up to network implementation to ensure not configuring HARQ mode B for UL transmission using PUR.
UL HARQ mode configuration for UL SPS
For UL HARQ mode configured to UL SPS, there were some proposals to introduce a separate configuration to control the HARQ mode of the UL SPS. However in our understanding, network implementation is able ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration, just as RAN2 did for NR NTN. There is no essential reason to further specify or enhance this.
Proposal 4: It is up to network implementation to ensure proper (same) configuration of HARQ mode for HARQ processes used by one CG configuration. (same as that in NR-NTN)
3. Conclusion
In this contribution we discuss some remaining issues in HARQ based on previous discussions and agreements. It is proposed that:
Proposal 1: RAN2 can specify the UE behavior exactly following RAN1's working assumption, i.e., for DCI-based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NB-IoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration).
Proposal 2: For RRC-based HARQ enabling/disabling, the same HARQ feedback configuration should be applied to all the HARQ processes scheduled in multiple TB scheduling. (Same solution as DCI-based HARQ feedback enabling/disabling direct indication).
Proposal 3: HARQ mode A is applicable for UL transmission using PUR, and it can be up to network implementation to ensure not configuring HARQ mode B for UL transmission using PUR.
Proposal 4: It is up to network implementation to ensure proper (same) configuration of HARQ mode for HARQ processes used by one CG configuration. (same as that in NR-NTN)
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