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Introduction
RAN1 has made the following agreements to narrow down the options for enabling/disabling of HARQ for eMTC and NB-IoT in RAN1 #110[2]:
Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling.
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above.

Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
· Option 6: combinations of some options above

After extensive discussions in RAN1 #110b-e, the following agreement has been made for NB-IoT NTN as a progress while no progress has been made for eMTC NTN [3]:
Agreement
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select ONE from the following options at RAN1#111:
· Option 6a-1: Support RRC signaling configured between Option 1 and Option 3
· Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission

In this contribution, we further discuss on the remaining options listed above for enabling/disabling DL HARQ feedback for NB-IoT NTN as well as for eMTC NTN.
Discussion
Disabling HARQ feedback for NB-IoT NTN
RAN1 has further narrowed down the options for disabling HARQ for downlink transmission for NB-IoT as following and agreed to down-select one option in RAN1 #111:
· Option 6a-1: Support RRC signaling configured between Option 1 and Option 3
· Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission
The combination of Option 1 and Option 3 (i.e., Option 6) has been agreed for NB-IoT to address MAC-CE activation issue for the NB-IoT UEs with a single HARQ process when Option 1 is solely used; flexibility from dynamic indication of enabling/disabling of DL HARQ feedback is an additional benefit of supporting Option 3. A couple of sub-options for the combination of Option 1 and Option 3 were discussed in RAN1 #110b-e and two sub-options such as Option 6a-1 and 6a-4 are left on the table for the final down-selection.
Option 6a-1 is an approach to support both options by RRC configuration so that eNB scheduler may adapt options semi-statically if RRC reconfiguration is applicable based on several considerations (e.g., UE capability, channel environment, uplink capacity, necessity of MAC-CE transmission, and so forth). The main benefit of this option is that the DCI-based enabling/disabling HARQ feedback can be turned off when it is not needed so that it can avoid unnecessary signalling overhead in DCI (e.g., explicit indication in DCI field for enabling/disabling HARQ feedback) and switch back to Option 3 when dynamic indication is needed (e.g., for MAC-CE activation) via RRC reconfiguration. However, it is well known that the vast majority of NB-IoT UEs commercialized are based on CP solution only and RRC reconfiguration is NOT applicable for those UEs, which means that the HARQ feedback enabling/disabling option needs to be decided at the initial RRC connection setup only and not adaptable over time for the most of NB-IoT UEs. Therefore, Option 6a-1 is not suitable for NB-IoT NTN.
Observation-1: In Option 6a-1, adaptation between Option 1 and Option 3 is not supported for the vast majority of NB-IoT UEs (e.g., UEs supporting CP-Mode only) since RRC reconfiguration is not applicable to those UEs. Therefore, Option 6a-1 is not suitable option for NB-IoT NTN.
Option 6a-4 is an approach to support a hybrid of Option 1 and Option 3, therefore dynamic indication of HARQ enabling/disabling for each downlink transmission is supported always with the cost of potential signalling overhead in DCI to explicitly indicate HARQ enabling/disabling in the case that explicit bit field is added for this purpose. If existing DCI fields are reused, then no additional signalling overhead is expected. In addition, RRC signalling overhead due to reconfiguration is not needed to adapt between options, which also means that a single UE behaviour will be considered when Rel-18 HARQ feedback mode is enabled.
Observation-2: Option 6a-4 is simpler and more flexible to adapt HARQ feedback based on situations from eNB scheduler perspective.
Based on the discussions above, it is observed that Option 6a-1 has limited flexibility, larger standards impact, and higher signalling overhead to adapt between options. Therefore, Option 6a-4 seems to be a better choice for support HARQ enabling/disabling for NB-IoT NTN.
Proposal 1: Option 6a-4 is adopted for enabling/disabling HARQ feedback for NB-IoT NTN.
For Option 6a-4, a new DCI field to explicitly indicate HARQ enabling/disabling to override RRC configured status is preferred as it is a simple solution and lower standards efforts. In addition, the explicit bit should be able to enable/disable HARQ feedback of disabled/enabled DL HARQ feedback for a given HARQ process from RRC configuration. 
Proposal 2: a new DCI field is introduced to override enabled or disabled HARQ feedback from RRC configuration for Option 6a-4.
Disabling HARQ feedback for eMTC NTN
The following Proposal 1-1a has been proposed by FL and discussed in online/offline during RAN1 #110b-e but the group couldn’t reach a consensus [4]:
	[Proposal 1-1a]:
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, at least Option 1 (e.g., per HARQ process via UE specific RRC signaling) is supported.
· FFS: Option 3 (e.g., explicitly indicated by DCI).
· FFS: Criteria on switching of different options



Unlike NB-IoT UE, eMTC UE doesn’t have MAC-CE activation issue with Option 1 since eMTC UE has multiple HARQ processes always. Similar to Rel-17 NR-NTN UEs, at least one HARQ process can be enabled for a DL HARQ feedback; and the HARQ process can be used for MAC-CE transmission as an example. Thus, additional support of Option 3 doesn’t seem to be necessary for eMTC NTN case.
Furthermore, RAN2 has made an agreement already in RAN2-119 that Option 1 is at least supported for eMTC UE to enable/disable DL HARQ feedback which is also aligned with the RAN guidance captured in the WID to reuse NR-NTN solutions as much as possible unless critical issue is found.
The proposal 1-1a was supported by majority number of companies in the previous meeting and a single company raised a concern to have the same solution for both eMTC and NB-IoT which doesn’t seem to be necessary as it doesn’t reduce any implementation complexity considering that the Option 1 is already supported for Rel-17 NR-NTN. 
Proposal 3: At least Option 1 is supported for enabling/disabling HARQ feedback for DL transmission for eMTC NTN.
Conclusion
In this contribution the following observations and proposals were made concerning enabling/disabling DL HARQ feedback in IoT NTN:
Observation-1: In Option 6a-1, adaptation between Option 1 and Option 3 is not supported for the vast majority of NB-IoT UEs (e.g., UEs supporting CP-Mode only) since RRC reconfiguration is not applicable to those UEs. Therefore, Option 6a-1 is not suitable option for NB-IoT NTN.
Observation-2: Option 6a-4 is simpler and more flexible to adapt HARQ feedback based on situations from eNB scheduler perspective.

Proposal 1: Option 6a-4 is adopted for enabling/disabling HARQ feedback for NB-IoT NTN.
Proposal 2: a new DCI field is introduced to override enabled or disabled HARQ feedback from RRC configuration for Option 6a-4.
Proposal 3: At least Option 1 is supported for enabling/disabling HARQ feedback for DL transmission for eMTC NTN.
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