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1. Introduction 
Following is the Rel-18 objective specified for HARQ process.
-
Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]

This is continuation of Rel-17 work as solutions for disabling of HARQ feedback was not considered due to lack of time. In this document, we provide the details on signaling and other enhancements such as impact of HARQ feedback disabled on multiple TB scheduling feature.
2. Discussion 

UL HARQ process

The Rel-18 IoT NTN WID has only specified the enhancement for DL HARQ process. It is our understanding that HARQ stalling also impacts the UE data rate in UL. Following is the definition of the HARQ RTT timer specified in TS 36.321.
HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL assignment for HARQ retransmission is expected by the MAC entity.

Suppose the NB-IoT UE with a single HARQ process, this would mean that the UE is not expected more than one PUSCH transmission at least for HARQ RTT timer length which is extended by UE-eNB RTT limiting the UL data rate. We should confirm whether it was analysed and agreed not to address the HARQ stalling issue in UL. Otherwise, we should update the objective in the WID.
Proposal 1 RAN2 confirm HARQ stalling issue in uplink is not addressed.
HARQ feedback mode configuration

In TS 36.300, the control plane CIoT EPS optimization for NB-IoT UEs is characterized by

-
RRC connection reconfiguration is not supported;
-
Data radio bearer (DRB) is not used;

-
AS security is not used;

-
A non-anchor carrier can be configured for all unicast transmissions during RRC connection establishment or re-establishment.

RAN1 has discussed the following options for configuring enable/disable of HARQ feedback for IoT UEs using control plane CIoT EPS optimization where no AS security/DRB is established.
Option 1: per HARQ process via UE specific RRC signaling (this is the mechanism adopted in NR NTN) 
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
Option 6: Other options or combinations are not excluded
When using CP C-IoT solution, the UEs are supposed to be in RRC_CONNECTED for short period of time to finish the small NAS data transmission. Therefore, the RRC reconfiguration for such UEs is not performed. This is no different for enabling/disabling of HARQ feedback and this is not only the issue we have for reconfiguration. There are also other configurations such as repetitions for HARQ ACK feedback which cannot be changed or reconfigured depending on coverage conditions. RAN2 rather should try to address the issue of RRC reconfiguration for NB-IoT UEs using CP CIoT solution separately.
At least for the NB-IoT UEs supporting two HARQ process, one HARQ process can be configured with HARQ feedback enabled and the other one with HARQ feedback disabled. As explained earlier, RRC reconfiguration is anyway not expected either be it for reconfiguring HARQ feedback mode or other reconfiguration such as repetition level later in RRC_CONNECTED, therefore, we propose to have a unified solution for all IoT NTN UEs including eMTC UEs, NB-IoT UEs supporting two HARQ processes and NB-IoT UEs supporting one HARQ process.

Proposal 2 HARQ enable/disable is configured per HARQ process via UE specific RRC signaling.

Impact of HARQ feedback mode on multiple TB scheduling
In multiple TBs scheduling for both eMTC and NB-IoT, a single PDCCH can schedule multiple transport blocks each belonging to a different HARQ process. This could mean that each transport block can belong to different HARQ feedback mode which can create the hole in HARQ feedback transmission and deterioration of data rate as the HARQ RTT timer length takes into account the number of repetitions of HARQ feedbacks for all scheduled TBs regardless of their HARQ mode as shown in Figure 1 below.
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As per TS 36.321, following is the definition of HARQ RTT timer for eMTC.

For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N + RTToffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted.

For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + M * N + RTToffset, where N is the used PUCCH repetition factor and M is the number of TB bundles as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted.

One quick fix is to clarify that the number of TBs i.e., “m” or “M” is the number of TBs for which HARQ feedback is enabled. The other simple solution is that network makes sure the scheduled TBs either all belongs to HARQ feedback enabled process or HARQ feedback disabled process.
Proposal 3 RAN2 address the impact of HARQ feedback disabled process in multiple TB scheduling.
3. Conclusion

Following proposals are made:
Proposal 1
RAN2 confirm HARQ stalling issue in uplink is not addressed.
Proposal 2
HARQ enable/disable is configured per HARQ process via UE specific RRC signaling.
Proposal 3
RAN2 address the impact of HARQ feedback disabled process in multiple TB scheduling.
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