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1 Introduction
In NR Non-Orthogonal Multiple Access (NOMA) SID, the following objectives have been identified for procedures related to NOMA [1]: 
· UL transmission detection
· HARQ, including transmission scheme, feedback scheme, and combining scheme
· Link adaptation MA signature allocation/selection
· Synchronous and asynchronous operation
· Adaptation between orthogonal and non-orthogonal multiple access

In this contribution, we share our view on HARQ feedback for the transmissions employing NOMA. Although currently NOMA is being considered for all three types of devices, namely eMBB, URLLC and mMTC, the prime focus in this contribution is on NOMA and HARQ procedure for MTC and mMTC type of devices.
2 [bookmark: _Ref129681832]HARQ Procedure for NOMA
2.1 Data Feedback – Necessity vs Overhead
In a standard mode of transmission, the network sends the control information first to schedule the transmission resources to a specific user equipment where its relevant downlink or uplink data is transmitted. 
In case of DCI scheduling the UL data (PUSCH), the UE will prepare the data and transmit this data packet in the UL direction on the indicated resources. After the processing of received data, the gNB will send an indication about the correct or incorrect detection of the packet. In case the user receives a NAK (explicit HARQ response), or it receives a scheduling request for the earlier transmitted packet (implicit HARQ response), the retransmissions follow the scheduling command (UL grant) or the configuration of the retransmission protocol.
With massive number of MTC devices present in a cell, many devices may be communicating small amounts of data periodically. For this type of communication, the overhead of scheduling a transmission and the overhead of the data feedback is huge relative to the size of the information data. To overcome the scheduling/control overhead, grant-free or semi-persistent types of communications have been standardized. The focus of discussion in this document is on the data feedback. In many application scenarios with MTC devices sending periodic data, the correct reception of every single data packet from  every device may not be vital. Few such examples are noted below:
· For devices connected with smart energy meters (gas, electricity) sending the consumption to the provider company at periodic intervals say every few hours or maybe once per day etc but the company needs to send the bill to the consumer at the end of the month in most cases. For this case, on the day that the company takes the consumption reading for the bill, either the company can use the latest correctly received consumption value available at the time of the sending the bill, or it can explicitly request the device to send the value if the past many values have not been correctly received.
· The devices making water level sensing in a canal, river or a dam where there could be dozens of devices sending the data to the aggregator device through the gNB (network). This aggregator could be co-localized or not with the gNB. In these kind of scenarios, one aspect is related to the periodicity of the data transmitted which provides highly correlated values in time. The other aspect is related to the fact that the data of a certain device (water level at a specific device) may be derived by the water level values at its neighboring locations due to high correlations in geographic locations which are known at the aggregator.
· Temperature sensors in a forest – here also the value of each devices has correlation in time and in space (with neighboring sensors).
· Traffic density sensors on a highway also have high correlation with neighboring sensors.

The above discussion and example scenarios lead to the following observation:
Observation 1: 
[bookmark: _GoBack]In some mMTC scenarios, the data feedback may not be vital despite introducing a large communication overhead.

2.2 Making the HARQ Configurable
As it is evident that the overhead of sending and receiving the feedback for data is significant for mMTC devices, these are mostly the devices which have strict long battery life requirements. So not only the communication is inefficient in terms of transmission resources but these devices may also run into battery drainage problems due to staying in active state longer for transmission/reception of feedback. 
To overcome such issues, it is worth investigating if HARQ-less protocols could be employed for such devices. 
Proposal 1:    
It is proposed to investigate if MTC devices using NOMA can work without HARQ feedback. 
There could be many scenarios for MTC devices, even among the ones mentioned above, when the network needs to ensure the correct data decoding in a timely manner, which would imply the usage of implicit or explicit feedback. One example related to the above could be the temperature sensors in the forest during the days when there is high fire risk. In such cases, having no feedback about the data delivery may be quite risky. If the devices are such that there is a category which support feedback and another category which does not, then such devices must be the ones who support the feedback but then in the other times when the feedback is not really needed (winter season, cold or rainy days for forest temperature/fire sensors) there would be resource and power wastage. To circumvent this, it could be foreseen that there is a category of devices which can be configured to enable or disable HARQ feedback.
Proposal 2:   
It is proposed to explore further if configurable feedback for data delivery can be useful for MTC device. 




3 Conclusions
In this contribution, HARQ procedure is discussed for MTC devices. This procedure can be used for MTC device operating with or without NOMA. Following observations and proposals have been made in this contribution. 
Observation 1: 
In some mMTC scenarios, the data feedback may not be vital despite introducing a large communication overhead.

Proposal 1:    
It is proposed to investigate if MTC devices using NOMA can work without HARQ feedback. 

Proposal 2:   
It is proposed to explore further if configurable feedback for data delivery can be useful for MTC device. 
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