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Abstract: This paper proposes use cases for massive connections for constrained cellular internet of things (CIoT). This is the resubmission of S1-151157, which was not handled in Los Cabos. Some values are also added to complete the proposal.
Introduction
As mentioned in China IMT-2020 white paper “5G Vision and Requirements” [1]:
IoT is focused on communications between things and things and between things and people, involving not only individual users, but also a large number of various vertical industrial customers. The IoT services and relevant requirements are very diverse. For services such as smart home, smart grid, environmental monitoring, smart agriculture, and smart metering, the network will be required to support a massive amount of device connections and frequently-occurring small data packets.
“NGMN 5G Whitepaper” [2] also identifies the use case of Massive Internet of Things (IoT):

The vision of 2020 and beyond also includes a great deal of growing use cases with massive number of devices (e.g., sensors, actuators and cameras) with a wide range of characteristics and demands. 
It is also mentioned that low-lost/long-range/low-power machine-type communication (MTC) is an important family of use cases of massive IoT.

Proposal
It is proposed to add the following use case into SMARTER TR.

5.X
High density massive connections for constrained CIoT
5.X.1
Description

Both China IMT2020 white paper “5G Vision and Requirements” and “NGMN 5G Whitepaper” identify the new demand use cases with massive number of low-cost/long-range/low-power devices.

Examples of such kind of services include:
-
Smart metering (e.g., gas, energy, and water)

-
Environmental monitoring (e.g., pollution, temperature, humidity, noise)
-
Smart home

-
Smart city (e.g., Parking sensors)

-
Smart wearable (e.g., body sensors)

-
Smart agriculture 
There will be high density massive devices using MNO public cellular network to transmit the small size data with very low-cost/low-energy constraint.
The device cost is very low to support wide area and high density deployment. The small battery on device needs to support very long terminal operating life, e.g., up to more than 10 years.
High density massive connections for constrained CIoT, e.g., 1 million connections per square kilometre [1], are expected to require significant system improvements to support the efficient communication with low-cost/ low-power device.
The wide area deployment requires system improvements to support significant coverage enhancement, especially in, e.g., basement, and other isolated environments.
The very high density requirements along with low cost, low power device and deep coverage would impose new challenges that might not be fulfilled by existing systems.
5.X.2
Potential Service Requirements

The system shall support significantly increased device power efficiency [up to more than 10 years]. 

The system shall support efficient data transmission with limited resource and signalling cost. 

The system shall support high density massive connections [1 million connections per square kilometre] in a cost-effective manner.

The system shall support significant coverage enhancement [+20dB].
5.X.3
Potential Operational Requirements

Void.
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