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Synopsis of Program:

Software-Defined Networking (SDN) has been a particularly successful area of
research interest and commercial innovation over the last decade. SDN increases
the flexibility of networks, providing greater control of network behavior,
performance, monitoring and problem diagnosis. SDN is thus one of the essential
technologies for ensuring robust, flexible and high performing wired and wireless
beyond 5G/6G networks. The first generation of SDN focused primarily on the
implications of control and data plane separation, and control plane programmability.
Today the networking research community focus also includes the second
generation of SDN - data plane programmability - as enabled at transmission line
rates through the relatively recent introduction of programmable layer 2/3 switches,
programmable Network Interface Cards (NICs), and increasingly flexible physical layer
transmission technologies such as software defined radios and optical transceivers.
This program focuses on enabling flexible and scalable programmable networks for
next generation core and beyond 5G/6G networks. This calls for creative and
innovative ways of approaching the associated challenges and experimental
demonstration and verification on research testbeds where appropriate. This
program seeks joint Japanese-US research projects that leverage each nation’s
expertise and address the following topic areas:

1) Network architectures/In-network intelligence and programmable network
functionality

Develop the foundations for next-generation programmable functionality for
enhanced core, optical and beyond 5G/6G networks

2) Smart services, applications, and experimentation on research testbeds
Develop experimental demonstrations of novel future services and essential
networking applications on campus, Japan and/or US testbeds
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Program Description:

Proposals are solicited for joint Japan-US. foundational and transformative
research consistent with the theme of “Programmable Networking for next generation
core and beyond 5G/6G networks”. Network programmability offers the potential to
address major long-standing network control and management challenges, including
those associated with emerging applications such as distributed big data computation,
augmented and virtual reality and loT, and more stringent requirements on resiliency
and robustness. Proposals are solicited in the following areas:

1) Network architectures/In-network intelligence and programmable network
functionality

This solicitation seeks fundamental systems research that investigates novel
network architectures with in-network intelligence and advanced programmable
network functionality to enable robust, high performance next-generation core, optical
and wireless networks. In-network intelligence and programmability drive the need to
make network, server and storage resources available when and how much they are
needed. This solicitation covers a wide range of reference networks, including but
not limited to core, access and lo T networks, and wired and wireless networks towards
beyond 5G/6G era. Topics of interest include but are not limited to:

e Programmable data plane architectures, hardware platforms, software execution
environments, and protocols;

e Architectures exploring in—-network compute and storage elements;

e Methods and tools for validating control and data plane operation:;

e [Framework for creating easy-to-program, end-to-end policies and abstractions
across heterogeneous programmable networks,

e Development of a novel data plane programmability and a pilot use case
experiment for beyond 5G/6G:

e Dynamic, real time resource management, mobility management, and
spectrum/interference management using network programmability in beyond
5G/6G networks, as well as for an integrated edge-core-cloud environment.

e Virtualization and isolation mechanisms on programmable data planes on NICs
and/or switches;

e Physical layer programmability, including optical and/or wireless communications
systems;
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e Programmable converged wireless and optical networks for beyond 5G/6G
networks; and
e Integrated cross-layer programmability, including the physical layer.

2) Smart services, applications and experimentation on research testbeds

This solicitation seeks proposals that include implementation and demonstration of
smart services and future applications using network programmability on campus,
Japan JGN (https.//testbed.nict.go.jo/ijgn/) and/or US FABRIC (https.//fabric-
testbed.net/) and PAWR (https.//advancedwireless.org/) testbeds. Projects are
encouraged to provide open-source software developed for experimentation where

possible. Topics of interest include but are not limited to:

e Distributed service monitoring for big data and loT applications (e.g., monitoring
interrelated flows for congestion or failure that could impact large-scale distributed
computation, optionally with spatially diverse data).

e Enabling performance, robustness, scalability, and security for smart services.

e Applications including monitoring, telemetry and measurement, load balancing,
control plane acceleration and programs that solve practical problems related to
traffic engineering, measurement, and time synchronization;

e New methods for achieving low latency/high QoE, energy efficiency, scalability,
mobility or routing for beyond 5G/6G networks:

e Machine learning/Al for data collection and fusion to integrate information and
control across network layers; and

e Experiments related to research on Area (1) above.
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