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Scope. 

• High-level perspective and projection of how the industry could 
evolve

• Highlights of common needs

• Challenges to achieving those needs

• Potential solutions to those challenges 

Projections
• INGR projections for the next 10 years:

• Key Timeframe points at 3, 5, and 10 years.

Foundation for future 
editions

• This INGR 1st edition was released in 2020 and was followed by 
2021 and 2022 Editions. They laid the foundation for subsequent 
editions that will include a description and evaluation of 6G and 
other future network enhancements.

2023 Edition • Extend the range and depth of the 2022 Edition 
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https://futurenetworks.ieee.org/roadmap
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CATEGORY DESCRIPTION INGR WORKING GROUP CHAPTERS

User Access
This group describes how the users reach the 
network

• Satellites
• Deployment
• Connecting the Unconnected (CTU) 

Network 
Components and 
Performance

This group describes how the networks are 
interconnected

• Edge Automation Platform 
• Massive MIMO 
• System Optimization
• Optics 
• mmWave

Systems and 
Standards

This group describes system standards and 
testability 

• Standardization Building Blocks 
• Testbed
• Energy Efficiency

Services and 
Enablers

This group represents all the elements that enable 
deployment, assure functionality and security and 
address impact on society and environment

• Security 
• Applications and Services  
• Artificial Intelligence and Machine Learning (AI/ML) 
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•Promote visibility, development and standardization, 
and collaborate to connect the unconnected with 
affordable access across the globe.

INGR CTU WG Focus

•Serve as a bidirectional conduit for the

•Public sector, governmental, and tribal 
stakeholders

• Wireless industry including service providers and 
vendors

INGR Deployment WG Focus

•Define a new body of standards 
where the satellite 5G 
component is fully integrated 
with terrestrial systems.

INGR Satellite WG Focus
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• Identify and build roadmaps for 
key optical technologies

INGR Optics WG Focus

•Framework to 
support large 
number of active 
users with massive 
connectivity

INGR Massive 
MIMO WG 
Focus

•Millimeter-wave architectures, hardware 
capabilities, and signal processing techniques 
to enable 5G systems

INGR Millimeter Wave and Signal 
Processing WG Focus
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•Edge services and use cases via

•Edge Service Platform Framework (ESPF-
2021)

•Edge Automation Platform Framework (EAPF-
21)

INGR Edge Services and 
Automation

• Form a scientific community to define Self-
Organizing Systems (SORSs)

• Identify key problems, and provide solutions based 
on various tools ranging from machine learning and 
autonomic/autonomous decision-making solutions 
to complex systems theory, and many others..

INGR Systems Optimization  WG Focus
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•Provide visibility and resources to 
pragmatically reduce the utilization of 
energy and associated carbon footprint 
for global communications networks 
(including mobile telephony and fixed IP 
networks).

INGR Energy Efficiency WG Focus

•Develop testing standards and calibration methods

• Collaborate with the vendor and research 
community

• Organize workshops related to future networks 
experimental aspects (including use case scenarios, 
trials and proof-of-concept deployments)

• Create the IEEE Federation of Future Networks 
Testbeds covering all aspects of new technology 
research, experimentation, and evaluation

INGR Testbed WG Focus

•Identify its evolution and challenges for the ever-
expanding Standardization Landscape 

•Stakeholder community includes a much wider 
variety of Standards Developing Organizations 
(SDOs) and industry alliances

INGR Standardization Building Blocks WG 
Focus
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•5G security considerations 
across different layers (physical, 
network, and application). 

• NIST Cyber Security 
Framework Alignment

• 5G security architecture and 
requirements

• Risk-based adaptive/proactive 
security SDN/NFV orchestration 
and optimization

INGR Security WG

•Identify and define the taxonomy and 
state of AI (sense, think, and act like a 
human) and ML (detection, classification, 
segmentation, predictions, and 
recommendations).  

•Survey existing frameworks and reference 
architectures

INGR AI/ML WG

• Create a structured 
transdisciplinary framework for 
applications and services across 
end-to-end ecosystems, and 
caters to different stages of 
priorities, resources, and 
technologies

INGR Applications and 
Services WG
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Be connected to IEEE Future Networks 
to shape future network requirements

Get monthly updates on technical 
workshops, summits, webinars, 
podcasts, and call for proposals, 

papers, and volunteer opportunities  
Thousands are already members

Join today: bit.ly/fni-join


