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1 Executive Summary

With the emergence of 5G, Network Operators are finding that they need to enhance their Transport
Networks both to meet the increase demands and to deliver the new services that 5G makes possible.
Broadband Forum is developing recommendations for the architecture of these new transport networks to
enable operators to design, develop, and deploy the needed capabilities.

2 Motivation / Business Drivers

The advent of 5G is driving operators to take a holistic approach to transport network planning. In previous
RAN evolutions, new radio technologies were often deployed and connected to the transport network using
available facilities near the distributed RAN site. Over time, those transport network on-ramps had to be
upgraded in most cases to support the increased capacity needs of the evolved RAN. With 5G comes a
significant increase in capacity, an estimated doubling of radio sites deployed, and a new architecture with
new RAN and Core interfaces. These new architectures and new interfaces each have specific
requirements that must be met. New radio access technologies such as mmWave and Massive MIMO,
combined with these new interfaces, will once again strain current transport networks by imposing higher
capacity, lower latency, and new traffic flows like fronthaul and mid-haul, along with stricter timing and
synchronization requirements. Additionally, new services are expected to require the ability for the transport
network to deliver tighter delay and loss bounds.

Apart from capacity increase and interface density requirements in RAN, disaggregation in both RAN and
core network can have impact in the transport network architecture. One such class of potential increase in
demand is the expected significant increase in the number of UPF nodes deployed in the network. This is
driven by a number of causes including the separation of data plane elements and control plane elements,
the separation of monolithic data elements in multiple individual UPF, and the need to meet the service
requirements and capacity.

Today most of the investments, traffic and subscriptions are in 2G, 3G or 4G networks. Modernizing existing
networks, improving network performance and increasing user experience continue to be at the core of
every service provider's day-to-day business.

By 2025, it is expected that 5G will have 2.6 billion subscriptions covering up to 65 percent of the world’s
population and generating 45 percent of the world’s total mobile data traffic. Video traffic in mobile networks
is forecast to grow by around 30 percent annually through 2025 to account for three-quarters of mobile data
traffic, from slightly more than 60 percent in 2019."

" https://www.ericsson.com/4acd7e/assets/local/mobility-report/documents/2019/emr-november-2019.pdf
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Main drivers for video traffic growth

+ Video part of most online content
(news, ads, social media, etc.)

= Video sharing services

+ Video streaming services

= Changing user behavior — video
being consumed anywhere, any time

= Increased segment penetration,
not just early adopters

* Evolving devices with larger screens
and higher resolutions

63%

video * Increased network performance
through evolved 4G and 5G
deployments

= Emerging immersive media
2019 2825 formats and applications
38EB 160EB (HD/UHD, 36@-degree video, AR, VR)
per month per month

The new complexities of 5G networks require intelligent, automated coordination between RAN, mobile core
networks and the underlying transport network to meet the demands of 5G. Legacy transport systems need
to be upgraded and backhaul systems must meet a suite of new demands to ensure superior RAN
performance and maintain low total cost of ownership. 5G backhaul systems need to address increased
capacity and increased interface density requirements. A typical 4G distributed RAN site, with 5G New
Radio (5G NR) added, will require up to 10 Gbps backhaul capacity, while spectrum sharing solutions will
drive demand for many 10GE ports to deliver RAN coordination. In addition, 5G NR will use the new
enhanced common public radio interface (eCPRI) with up to 25 Gbps connections. As such, 5G backhaul
baseband interfaces will need 10 Gbps capacity and need to scale efficiently up to 100GE.

All of this means that operators need a Transport Network Architecture for 5G that will enable them to
effectively provide the needed capabilities in a practical and effective manner. And this must leverage the
many technology developments in Transport Networks that have occurred since LTE was rolled out many
years ago. Broadband Forum is now developing this Network Architecture. It will leverage IPv6, MPLS, and
other modern technologies to enable effective and scalable Transport Networks to support operator 5G
deployments (while of course also supporting their existing LTE or older operations.)
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3 Architecture and Benefits

The architecture being developed will enable highly scalable and future oriented network deployment and
operations. Other work being done in Broadband Forum includes developing the necessary interfaces and
considerations for enhanced automation and integration with other emerging technology drivers.

3.1 Reference Architecture

The reference architecture is based on the thorough work that has been done at 3GPP and other places to
develop standards for 5G. This results in:
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Our focus for this aspect of the work is the highlighted section and its capabilities

3.2 Intended Technologies

Using this architecture, Broadband Forum is selecting a set of available technologies and interfaces that
can be best used to meet operators needs in deploying the highlighted portion of their network. Using
combinations of Layer 2 Ethernet technology, MPLS, and IP, the resulting architecture can be seen as:
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4G/5G transport architecture
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This enables operators to use their existing networks, and enhance and migrate them to support the new
capabilities 5G needs in order to deliver on the promise it has.

4 Summary

While the initial focus in 5G is on potential use cases and the radio technology itself, 5G cannot exist
without a transport network to support it. Technology and application performance requirements will lead to
a future transport network that looks very different from today's.

Broadband Forum is leading the effort to define the architecture for that necessary Transport Network. This
will enable operators to plan and deploy networks that will meet their needs as they go forward to 5G.
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Notice

The Broadband Forum is a non-profit corporation organized to create guidelines for broadband network
system development and deployment. This Marketing Report has been approved by members of the
Forum. This Marketing Report is subject to change. This Marketing Report is owned and copyrighted by
the Broadband Forum, and all rights are reserved. Portions of this Marketing Report may be owned and/or
copyrighted by Broadband Forum members.

Intellectual Property

Recipients of this Marketing Report are requested to submit, with their comments, notification of any
relevant patent claims or other intellectual property rights of which they may be aware that might be
infringed by any implementation of this Marketing Report, or use of any software code normatively
referenced in this Marketing Report, and to provide supporting documentation.

Terms of Use

1. License

Broadband Forum hereby grants you the right, without charge, on a perpetual, non-exclusive and worldwide
basis, to utilize the Marketing Report for the purpose of developing, making, having made, using, marketing,
importing, offering to sell or license, and selling or licensing, and to otherwise distribute, products complying
with the Marketing Report, in all cases subject to the conditions set forth in this notice and any relevant
patent and other intellectual property rights of third parties (which may include members of Broadband
Forum). This license grant does not include the right to sublicense, modify or create derivative works based
upon the Marketing Report except to the extent this Marketing Report includes text implementable in
computer code, in which case your right under this License to create and modify derivative works is limited
to modifying and creating derivative works of such code. For the avoidance of doubt, except as qualified by
the preceding sentence, products implementing this Marketing Report are not deemed to be derivative
works of the Marketing Report.

2. NO WARRANTIES

THIS MARKETING REPORT IS BEING OFFERED WITHOUT ANY WARRANTY WHATSOEVER, AND IN
PARTICULAR, ANY WARRANTY OF NONINFRINGEMENT AND ANY IMPLIED WARRANTIES ARE
EXPRESSLY DISCLAIMED. ANY USE OF THIS MARKETING REPORT SHALL BE MADE ENTIRELY AT
THE USER’S OR IMPLEMENTER'S OWN RISK, AND NEITHER THE BROADBAND FORUM, NOR ANY
OF ITS MEMBERS OR SUBMITTERS, SHALL HAVE ANY LIABILITY WHATSOEVER TO ANY USER,
IMPLEMENTER, OR THIRD PARTY FOR ANY DAMAGES OF ANY NATURE WHATSOEVER, DIRECTLY
OR INDIRECTLY, ARISING FROM THE USE OF THIS MARKETING REPORT, INCLUDING BUT NOT
LIMITED TO, ANY CONSEQUENTIAL, SPECIAL, PUNITIVE, INCIDENTAL, AND INDIRECT DAMAGES.

3. THIRD PARTY RIGHTS

Without limiting the generality of Section 2 above, BROADBAND FORUM ASSUMES NO
RESPONSIBILITY TO COMPILE, CONFIRM, UPDATE OR MAKE PUBLIC ANY THIRD PARTY
ASSERTIONS OF PATENT OR OTHER INTELLECTUAL PROPERTY RIGHTS THAT MIGHT NOW OR IN
THE FUTURE BE INFRINGED BY AN IMPLEMENTATION OF THE MARKETING REPORT IN ITS
CURRENT, OR IN ANY FUTURE FORM. IF ANY SUCH RIGHTS ARE DESCRIBED ON THE
MARKETING REPORT, BROADBAND FORUM TAKES NO POSITION AS TO THE VALIDITY OR
INVALIDITY OF SUCH ASSERTIONS, OR THAT ALL SUCH ASSERTIONS THAT HAVE OR MAY BE
MADE ARE SO LISTED.

All copies of this Marketing Report (or any portion hereof) must include the notices, legends, and other
provisions set forth on this page.
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