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KEY TAKEAWAYS
New technologies enable the flattening of 
functions to improve performance, scale, 
and latency.
Reducing the cost of broadband solution deployment 
has long been a challenge for service providers. 

However, traditional broadband architecture has been 
defined by purpose-built OLTs that require their own 
dedicated space and power. Since these are separate 
from the access router, an additional required layer of 
management adds cost. Traditional broadband 
architecture is delivered as an integrated solution from 
a single vendor, significantly reducing flexibility. 

However, the industry is rapidly evolving, helping 
service providers shift away from traditional 
transponders. Today, with the increased scale available 
in a single piece of silicon, there is a growing 
convergence between the classic aggregation layer 
and edge layer into a single router. As the distribution 
of edge compute and other functions have moved 
away from the traditional centralized architecture to 
one in which electronics are situated closer to end 
subscribers (to reduce latency and jitter, improve 
reliability, etc.), operators are increasingly considering 
Routed PON architectures. 

Routed PON flattens the network, removing the 
separation of networks for access and aggregation. 
This simplifies transport back from the OLTs and gives 
operators a highly flexible approach to locating their 
broadband network gateway (BNG) function—either 
concurrently with the OLT or at the data center for the 
control plane. 

By flattening and increasing flexibility in the 
architecture, combining and consolidating access via 
the OLT, and shifting routing functions directly into the 
OLT, service providers—and increasingly, cable 
operators—are realizing significant cost, power, 
and space savings. This open architecture not only 
increases interoperability and flexibility, reducing 
CAPEX, but also simplifies management of the 
system, decreasing OPEX.

OVERVIEW
WIn today’s hyperconnected world, rolling out and 
managing profitable, high-performance networks for 
access and transport will require innovative 
architectural approaches. At the same time, the 
innovation driven by AI is not just about bigger models 
and smarter applications, but also the network 
infrastructure that connects them and delivers 
assured user experiences. As AI evolves, service 
providers need to rethink their architectures to deliver 
the future of global secure connectivity. 

The convergence of IP and optical makes networks 
more efficient and economical, helping deliver the 
outcomes service providers need to simplify 
operations, increase flexibility, reduce costs, and 
deliver differentiated services more quickly.

Today, Cisco routed optical networking has been 
deployed by more than 300 customers, replacing 
dense wavelength division multiplexing (DWDM) 
transponders with coherent pluggable optics in metro 
and data center interconnect applications. The 
introduction of Cisco Routed PON enables service 
providers to converge their FTTx access with their 
end-to-end network by replacing dedicated optical line 
terminal (OLT) chassis with small form factor passive 
optical networking (PON) pluggables deployed in 
access routers. 

CONTEXT
The presenters discussed network-related challenges 
faced by service providers and how Cisco Routed PON 
solutions help overcome those challenges.

 

https://www.cisco.com/site/us/en/solutions/routed-pon/index.html
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AI plays a key role in the future of 
service delivery.
Today, AI is a key consideration in every area of the 
data center, as well as traffic between data centers, 
service providers, and enterprise networks. Every 
organization in the network services sector is 
considering how AI can improve efficiency and the 
user experience.

Already, organizations have made significant 
investments in the expansion of networks and inter-
data centers for AI training—primarily in the hyperscale 
markets. And this expansion continues, reaching to 
service providers looking to provide AI services and/or 
provide hosting applications for enterprise customers 
wanting to take advantage of AI infrastructure. 

However, this growth will put significant constraints on 
networks. In AI applications, reliability is a challenge 
that cannot be overlooked. AI requires highly reliable 
transport, as a single-bit error can impact an AI 
workflow. Latency, as well, is a critical consideration, 
as it influences how service providers deploy their 
networks and from where services are delivered (in 
most cases, this will fall closer to the edge). 

“Ultimately, we’ll get to that point  
where . . . consumers . . . understand  
the benefits of having more space 
and throughput. Everybody is going to 
understand latency and jitter as being 
critical components to why your AI 
queries and your AI workload functions 
work well on somebody’s network 
and not as well on somebody 
else’s network.”
Jeff Heynen, Dell’Oro

AI can be used to increase network reliability.
The reliability of connectivity services around the world 
is critical. Whether for residential or enterprise 
customers, service providers are focused on improving 
uptime, anticipating issues before they occur in both 
passive and active infrastructure. Uninterrupted network 
performance has become a crucial requirement, not 
only for AI applications but for all operations. 

A note on power…
Tremendous advances in optics, routing and switching, and AI infrastructure have been made in the 
past two decades, delivering orders of magnitude more capacity than 20 years ago. However, while 
silicon advances have driven relative power needs down, the increased capacity requires increased 
power, which remains a significant constraint—for customers building data centers or in a repeater hut.

The industry is working to reduce power consumption, including using technologies such as liquid 
cooling, but there is still work to do in developing solutions, such as integrated line amplifiers that can 
deliver equivalent performance at much lower power. 

Lower power can be a key differentiator for solutions. Routed optical networking (RON) and Routed PON can 
decrease power consumption (and space requirements) by removing network elements from the solution.
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Service providers—and even enterprises—are using AI 
and machine learning technologies to increase network 
reliability. AI enables operators, vendors, and vendor 
partners to leverage a digital twin, in which the entire 
access network is replicated digitally, to simulate the 
impact of new services (e.g., the rollout of new 
firmware, a fiber cut, ingress noise, power surge, or 
other variables that can be introduced into the 
network) to overall service performance for 
subscribers. The modeling capabilities of this AI-
enabled digital twin use case help providers determine 
both the impact of a change and how long it would 
take to correct any related issues.

AI and machine learning technologies also provide 
insights into when a failure might occur—anticipating 
problems based on analysis of specific parameters 
(e.g., weather and environmental conditions). 
Operators can use AI to become more proactive, 
getting ahead of any problems before they arise to 
maintain network uptime and reliability.

“The real promise here is not so much 
responding to issues that occur in the 
network but anticipating them.”
Bill Gartner, Cisco Systems

Role of broadband in society
In some countries, broadband access has been 
declared a human right based on economic 
data suggesting that increased broadband 
access increases the standard of living. While AI 
and machine learning tools are still novel, and 
their associated security risks require ongoing 
monitoring and regulation, enabling access to 
these tools through reliable, affordable 
broadband is an important societal investment.

Cisco pluggable optics offer  
day-one savings
Through its acquisition of Acacia, Cisco 
brought leading-edge coherent technology 
to its optical systems and traditional 
transponder applications in a pluggable form 
factor to deliver CAPEX, power, and space 
savings—all on day one.

Over 300 of Cisco’s service providers customers 
have already deployed the technology, 
benefitting from day-one power and space 
savings by replacing transponders in many of 
their applications with coherent pluggable 
optics. This eliminates the transponder, the 
chassis it is sitting in, and all associated 
hardware around the chassis, such as fans, 
powering infrastructure, and controllers.

Cisco coherent optics has been deployed 
heavily in a range of networks, including hyper 
scalar applications for data center interconnect 
and service provider metro networks up to 1000 
kilometers. Cisco just introduced both a 400 
and 800 GB version for up to 3000 kilometers.

Customers have claimed 90% or better power 
savings relative to transponders, significant 
space savings over 50%, and anywhere from 
40-60% TCO savings.

“This trend is a train that left a station 
a couple of years ago and it’s not 
stopping. We’re going to see 
penetration into all DCI applications, 
all metro applications—even many of 
the long-haul applications will be 
served with these pluggable optics.”
Bill Gartner, Cisco Systems
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ADDITIONAL INFORMATION 
Learn more about how Cisco Routed PON can 
transform your network to meet the needs of 
today’s digital world. 

Download Cisco’s GlobalData white paper
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