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Abstract

THE BURGEONING GROWTH in the IoT ecosystem — in terms of the number 
of connected devices globally and total spending on end-point devices and 
services — is driving a wide range of new uses and requirements on the network 
infrastructure. Network slicing has been devised as a way to structure a network 
to support diverse classes of services in a guaranteed way on the same network. 
This report considers the network requirements across the multidimensional 
landscape of IoT devices and applications to identify any additional network slice 
types that may be defined to ensure consistent service quality across operators.
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Foreword

AS A LEADING TECHNOLOGY and solutions development organization, the 
Alliance for Telecommunications Industry Solutions (ATIS) brings together the 
top global ICT companies to advance the industry’s business priorities. ATIS’ 150 
member companies are currently working to address 5G, Smart Cities, illegal 
robocall mitigation, wireless emergency alerts, artificial intelligence-enabled net-
works, distributed ledger/blockchain technology, cybersecurity, IoT, emergency 
services, quality of service, billing support, operations, and much more. These 
priorities follow a fast-track development lifecycle – from design and innovation 
through standards, specifications, requirements, business use cases, software 
toolkits, open source solutions, and interoperability testing.

ATIS is accredited by the American National Standards Institute (ANSI). ATIS is 
the North American Organizational Partner for the 3rd Generation Partnership 
Project (3GPP), a founding Partner of the oneM2M global initiative, a member 
of the International Telecommunication Union (ITU), as well as a member of the 
Inter-American Telecommunication Commission (CITEL). For more information, 
visit www.atis.org. Follow ATIS on and on.
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Notice of Disclaimer and Limitation of Liability 
The information provided in this document is directed solely to professionals 
who have the appropriate degree of experience to understand and interpret its 
contents in accordance with generally accepted engineering or other profes-
sional standards and applicable regulations. No recommendation as to products 
or vendors is made or should be implied. 

NO REPRESENTATION OR WARRANTY IS MADE THAT THE INFORMATION 
IS TECHNICALLY ACCURATE OR SUFFICIENT OR CONFORMS TO ANY 
STATUTE, GOVERNMENTAL RULE OR REGULATION, AND FURTHER, NO 
REPRESENTATION OR WARRANTY IS MADE OFMERCHANTABILITY OR 
FITNESS FOR ANY PARTICULAR PURPOSE OR AGAINST INFRINGEMENT 
OF INTELLECTUAL PROPERTY RIGHTS. ATIS SHALL NOT BE LIABLE, 
BEYOND THE AMOUNT OF ANY SUM RECEIVED IN PAYMENT BY ATIS FOR 
THIS DOCUMENT, AND IN NO EVENT SHALL ATIS BE LIABLE FOR LOST 
PROFITS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES. ATIS 
EXPRESSLY ADVISES THAT ANY AND ALL USE OF OR RELIANCE UPON THE 
INFORMATION PROVIDED IN THIS DOCUMENT IS AT THE RISK OF THE USER.

NOTE - The user’s attention is called to the possibility that compliance with 
this standard may require use of an invention covered by patent rights. By 
publication of this standard, no position is taken with respect to whether use 
of an invention covered by patent rights will be required, and if any such use 
is required no position is taken regarding the validity of this claim or any pat-
ent rights in connection therewith. Please refer to [http://www.atis.org/legal/
patentinfo.asp] to determine if any statement has been filed by a patent holder 
indicating a willingness to grant a license either without compensation or on 
reasonable and non-discriminatory terms and conditions to applicants desiring 
to obtain a license.
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Introduction and 
Background 

THE INTERNET OF THINGS (IoT) ecosystem continues to expand, supporting a 
wide range of devices and services. A recent Strategy Analytics report predicts 
that 38.6 billion devices will be connected by 2025, and 50 billion by 2030. [1] 
To support this burgeoning growth, networks will need to handle a diverse set of 
use cases across different industry verticals, including smart cities, automotive, 
health care, transportation, and industrial automation, to name just a few. These 
vertical applications will require the underlying network infrastructure to meet 
a variety of different requirements for functionality (e.g., priority, security) 
and performance (e.g., latency, availability, mobility, data rates, connection 
density). For example, applications such as ultra-high-definition (UHD) video 
and augmented reality require high-speed, high-capacity communications, yet 
are generally capable of handling medium to high latencies. Other applications, 
such as autonomous vehicles, require ultra-low latency, ultra-reliable services to 
guarantee road safety. 

To address the diversified service requirements of vertical industries, the con-
cept of network slicing has been developed. A slice is composed of a collection 
of logical customized network functions that supports the communication ser-
vice requirements of particular use cases or business models. [2] With network 
slicing, network functions and resources that are specifically tailored to a vertical 
market’s requirements are logically isolated, creating multiple virtual networks 
on top of a common shared physical infrastructure. Each slice has a dedicated 
treatment in terms of performance (e.g., latency, throughput) or functionality 
(e.g., security, priority). Dynamic end-to-end network slicing enables a model 
where services expand and contract network resources as traffic demands. [3]

Network slices are categorized into different types according to the abstraction 
of characteristics of the services they facilitate. The Third Generation Partnership 
Project (3GPP) has defined four network slice types, as depicted in Table 1: 
Standardized Slice/Service Types. These slice types are based on the typical 
characteristics required for use cases and verticals to provide a way for estab-
lishing global interoperability for slicing. [4]

With network slicing, 
network functions 

and resources that are 
specifically tailored 

to a vertical market’s 
requirements are 
logically isolated 
creating multiple 

virtual networks on top 
of a common shared 

physical infrastructure. 
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