[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #110bis-e	R1-2209218
e-Meeting, October 10th – 19th, 2022

Agenda item:		9.11.3
Source:	Nordic Semiconductor ASA
Title:					Disabling of HARQ feedback for IoT NTN
Document for:		Discussion and Decision
Introduction
In RAN#95, work item in RP-220979 has been approved and updated in RP-221806. The objectives regarding disabled HARQ feedback are the following 
	This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1, RAN2]




In the previous meeting, RAN1#110, the following agreements were made under this agenda item:
Agreement
For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select one or more from the following options:
1. Option 1: per HARQ process via UE specific RRC signaling.
1. Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field).
1. Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
1. 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:
1. Option 1: per HARQ process via UE specific RRC signaling
1. Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
1. Option 4: implicitly indicated by existing configured/indicated/combined parameter(s) in the DCI (e.g., repetition number, TBS)
1. Option 6: combinations of some options above

Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, at least the following UE behavior(s) can be considered:
1. Option 1: UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until X(ms) after the end of the reception of the last NPDSCH for that HARQ process. 
0. X =12
1. Option 2: UE is not required to monitor NPDCCH in a period of Y(ms) from the end of reception of the last NPDSCH
1. Y=12
Note: it may be different UE behaviors for different UE categories (e.g., UE with single/multiple HARQ processes)

In the following, we try to address the above issues and all other open issues pertaining to this agenda item.

On Disabling of HARQ feedback

For HARQ enabling and disabling, the following conclusions were made during the study item phase of NR NTN [1]. 
For NTN the network could disable uplink HARQ feedback for downlink transmission at the UE receiver e.g. to support long propagation delays. Even if HARQ feedback is disabled, the HARQ processes are still configured. Enabling / disabling of HARQ feedback is a network decision signaled semi-statically to the UE by RRC signaling. The enabling / disabling of HARQ feedback for downlink transmission should be configurable on a per UE and per HARQ process basis via RRC signaling. 
Accordingly, an agreement was made in NR NTN saying that enabling/disabling on HARQ feedback for downlink transmission should be configurable per HARQ process via UE specific RRC signalling. We think that the same approach for configuration of enabling/disabling of HARQ feedback could be a baseline also for IoT NTN, especially for eMTC. 
Proposal 1: For eMTC, enabling/disabling on HARQ feedback for downlink transmission should be configurable per HARQ process via UE specific RRC signalling (Option 1)

As shown in [2], disabling of HARQ feedback is particularly important for NB-IoT, due to a very limited number of HARQ processes to be scheduled. The penalty due to lack of disabled HARQ processes is substantial for NB-IoT with only one HARQ process. Yet it is important to ensure that the HARQ feedback is enabled for critical messages like RRC-signalling messages, so that the eNB can be sure that both the network and UE have the same understanding of the RRC settings. Therefore, enabling/disabling of HARQ feedback should be done dynamically via scheduling DCI in NB-IoT system.
Proposal 2: For NB-IoT, enabling/disabling on HARQ feedback for downlink transmission should be explicitly indicated via scheduling DCI (Option 3)

There is a certain processing latency for PDSCH processing at UE and that’s why the UE can receive a new TB for the same HARQ process only after that processing latency. For eMTC, the processing latency of 4ms should be enough.
Proposal 3: In eMTC for a DL HARQ process with disabled HARQ feedback, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process that starts until 4ms after the end of the reception of the last PDSCH for that HARQ process. 

Likewise, in NB-IoT, the existing timing restrictions of NPDSCH with HARQ feedback enabled should be followed also in the case of disabled HARQ feedback, so we prefer Option 1 of above previous agreement 
Proposal 4: In NB-IoT for a DL HARQ process with disabled HARQ feedback, UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until 12ms after the end of the reception of the last NPDSCH for that HARQ process (Option 1).

When the HARQ feedback is disabled in downlink, it would be beneficial that eNB could obtain updated CSI periodically or at least when changes in channel condition happens. In eMTC, an efficient CSI reporting mechanisms already exist, but NB-IoT devices have much more limited capabilities for CSI reporting, even though support for connected mode CSI reporting other than Msg3 reporting was added in Rel-16. Therefore, it would be beneficial if fast and frequent CSI reporting mechanisms are considered for a NTN deployment of NB-IoT. For example, a one-bit feedback channel for UE to suggest an increase or decrease in PDSCH MCS or repetition value could be considered.
Observation 1: A new CSI reporting method or a one-bit feedback channel for UE to suggest an increase or decrease in MCS or repetition value of NPDSCH would be beneficial.

Conclusions 
In this contribution we discussed issues related to disabling of HARQ feedback for IoT NTN and made the following proposals:
Proposal 1: For eMTC, enabling/disabling on HARQ feedback for downlink transmission should be configurable per HARQ process via UE specific RRC signalling (Option 1).
Proposal 2: For NB-IoT, enabling/disabling on HARQ feedback for downlink transmission should be explicitly indicated via scheduling DCI (Option 3).
Proposal 3: In eMTC for a DL HARQ process with disabled HARQ feedback, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process that starts until 4ms after the end of the reception of the last PDSCH for that HARQ process. 
Proposal 4: In NB-IoT for a DL HARQ process with disabled HARQ feedback, UE is not expected to receive another NPDCCH carrying a DCI scheduling a NPDSCH for a given HARQ process that starts until 12ms after the end of the reception of the last NPDSCH for that HARQ process (Option 1).
Observation 1: A new CSI reporting method or a one-bit feedback channel for UE to suggest an increase or decrease in MCS or repetition value of NPDSCH would be beneficial.
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