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WHITE PAPER

The Path to 
5G: Backhaul 
Transformation 
Although there probably won’t be huge payoffs for a while, 
mobile network operators taking the role of 5G “early adopters” 
are eager to move forward with first deployments. They’re doing 
so to capture the market early, create a sustainable hold on it, and 
generate new revenue streams in the process. 

For example, operators are targeting network-as-a-service 
offerings as the ‘ROI’ for networking slicing; and they’re using 
capacity and mobile-based backhaul where fiber and other access 
options are not feasible or possible. 

But, even these early 5G efforts challenge operators with 
significant changes to technology, business models, operations, 
performance management, and preliminary automation 
capabilities.

5G Technology and Business
On the technology side, operators must meet challenging new 
latency and reliability demands, with assurance performed 
on a per customer/per application basis not just ‘per network 
slice.’ They must be able to control and dynamically manage 
the transmission layer and measure key performance indicators 
(KPIs) for precise requirements such as delay, packet loss, and 
throughput. Without this control and visibility, it will be very 
difficult  to offer services like autonomous driving, healthcare 
monitoring, or factory automation.

On the business side, operators are contending not only with the 
need to generate new revenue streams while sustaining existing 
ones, but also changing to new business models that support 
dynamic service creation based on customer requirements in 
real time. To do so, they must move beyond merely anticipating 
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which 5G use cases will get the most traction, and 
instead focus  on understanding customer behaviour 
correlated with historical and real-time analytics and 
performance data.

Latency improvements needed for 5G are orders of 

magnitude beyond what’s available today.

Supporting 5G’S Value Proposition
When technology and business considerations are 
looked at together, the unavoidable implication is 
that a new a kind of system or platform is needed 
to support 5G revenue streams. Such a system must 
use an analytics engine that aggregates network 
performance data, user experience insights, and 
business rules to support proactive decision-making 

across the entire customer life cycle. The point is to 
make decisions that sustain and improve QoE—the 
very basis of 5G’s value proposition.

 ǣ Sustaining and improving user 
experience is the very basis of 
5G’s value proposition.

That value proposition also means operators 
must combine the concept of network slicing 
with network-as-a-service, thereby transforming 
themselves from ‘simple pipe’ providers into 
purveyors of a new ‘mobile cloud’ used by a diversity 
of consumer, enterprise vertical, service provider, 
and industrial partner customers. As owners of 
access networks, operators can rise to the top of the 
cloud economy food chain by offering something 
the likes of Amazon can’t: one consistent service 
level agreement (SLA) all the way from compute 
right through to the end user.

 ǣ What kind of system or 
platform is needed to support 
new 5G revenue sources?

Overarching all of this is an inconvenient truth about 
5G: it’s very complex.

The 5G mobile cloud is a growth platform for mobile network operators.
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5G Complexity
5G is inherently more complex than previous 
generations of mobile networks. Some of the factors 
making up that complexity include new spectrum, 
multi-access edge computing (MEC), software-
defined networking (SDN), and network functions 
virtualization (NFV).

 ǣ Managing 5G is much more 
complex than previous 
generations of mobile.

Three aspects of 5G complexity in particular are 
worth further discussion.

Backhaul connections

5G latency and reliability demands require direct 
inter-tower communication links, effectively 
doubling the number of backhaul connections as 
well as significantly increasing the volume and 
variety of data carried on them. The management 
complexity of the backhaul network also doubles, 
bringing a need to not only monitor network 
performance on links to the core, but now to also 
monitor the links between towers. To make matters 
more challenging, 5G requirements mean that 
measuring all these links can only be done with very 
granular, precise performance management.

Network slicing

As networks are opened to third parties and their 
myriad and diverse applications (each with different 
network capability requirements), ‘network slicing’ 
makes it possible to automatically and dynamically 
allocate resources required to meet that application 
and service provider’s SLA.

End user experience

The service layer—where the as-yet-unimaginable 
variety of applications reside that will take 
advantage of 5G’s capabilities—represents a whole 
new management challenge because 5G is sold on 
the premise of “a better user experience.” 

Insight into network and application performance is only as good as the data collected for analysis. 

Often, ‘garbage data’ leads to perception of how well a network is working that differs significantly 

from how that performance affects the user experience. Aligning performance perception 

with experience reality is a non-negotiable aspect of being 5G-ready.

Whether logical or new physical links, the paths to monitor 

double with 5G. And, small cells dramatically increase 

connections beyond macro backhaul connectivity.
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This means using precise, granular performance 
data so that assurance covers both the network and 
applications & service layers—beyond the perimeter 
of operators’ standard network configurations.

The 5G Experience
The key to making money in the cloud economy is 
running networks ‘hot:’ at full utilization all the time. 
To do that, an operator must have systems in place 
to deal with peak loads. Let’s say a network is at 95% 
utilization, and a service comes online that jumps 
it to 120%. Something has to give. The operator 
can keep everyone happy by moving non-critical 
service loads to public cloud. Move over, automated 
municipal sprinkler system; the multi-ton dump truck 
barreling down the highway is higher-priority.

 ǣ 5G user experience depends 
on the ability to manage peak 
network loads.

This ability to manage peak loads is dependent 
on being able to measure performance on a per-
user level, and make necessary adjustments in real 
time. With software-defined networking (SDN), 
operators are setting out to ensure that humans 
(and machines) are able to connect to 5G networks 
and services whenever and wherever they need or 
want to. complex.

5G Beyond Human Control
That’s a tall order… but not an impossible one, 
assuming operators have complete, in-depth, 
relevant visibility into how networks and services are 
performing and how their performance affects the 
user experience. But, and this is a big but, operators 
must apply that visibility to create ‘intelligent 
autopilot’ for performance management; a ‘nervous 
system’ for the SDN infrastructure, if you will. The 
more critical the application and dynamic the load, 
the more important this real time, machine-speed 
nervous system becomes.

The adaptive 5G network

This of course is easier said than done. 
5G-transformed networks effectively become 
“mobile cloud platforms” that allow application 
and content providers to host their services and 
reach customers over a programmable mobile 
infrastructure. But as cloud-native applications 
consume the network, performance monitoring 
will need to span a highly fragmented, dynamic and 
“multi-tenant” infrastructure.

 ǣ Performance monitoring for 
cloud-native applications must 
cover a highly fragmented, 
dynamic infrastructure.

In this new cloud-native environment, applications 
will depend on the interplay and orchestration of 
dozens of microservices, which must be efficiently 
deployed and dispersed over ubiquitous locations 
on demand, through open APIs. All the while, the 
mobile cloud must maintain a cohesive, integrated 
compute experience offering the resilience and 
scalability of ‘traditional’ clouds.

This is more than a simple human can manage, and 
ultra-fast orchestration will be required that can 
react within microseconds to dynamic changes in 
the network. Artificial Intelligence will play a key role 
in this orchestration by self-learning from network 
KPIs to rapidly establish what constitutes “normal” 
or acceptable impairments, relative to impairments 
that are affecting end-user applications. An AI-driven 
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5G backhaul performance monitoring

analytics layer can smartly correlate performance 
data from both the network and application layers 
to identify the real issues to fix and drive network 
self-optimization loops.

 ǣ The sheer scale and dynamism 
of 5G platforms requires 
automated, AI-driven, 
virtualized performance 
management.

The sheer scale and dynamism of these new 
platforms means that existing hardware-based 
monitoring is simply not practical. The new latency 
and reliability demands discussed earlier mean that 
any assurance solution must be able to scale and 
adjust just as quickly as the microservices that are 
launched to satisfy each application. It is plainly 
impossible to survey, deploy and run performance 
monitoring hardware in a manner that satisfies 
these new demands.

For the mobile cloud to properly succeed, an 
integrated, microservice-based nervous system will 
need to live within the network. This system will:

• Provide the sensory feedback needed to 
maintain performance and stability. 

• Ensure every application can meet its required 
level of performance.

• Illuminate service transactions occurring locally, 
in the cloud, and on user devices.

It will do that by through distributed, passive 
network and application performance monitoring 
run at the multi-access edge and complemented by 
core visibility.

Crucially, operators must not forget the “garbage 
in/garbage out” adage: the quality of operational 
and business insight depends on the quality of 
performance data collected and how it is used 
with analytics and machine learning to support the 
complex 5G environment. 

The cost of implementing full-fledged customer 
experience management (CEM), network operations 
center (NOC), and service operation center (SOC)-
based architectures may be prohibitive for operators 
at this stage. But, they still must start somewhere 
with actionable insight (based on high-quality data) 
into the relationship between network performance, 
application performance, and QoE.
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Achieving the 5G Dream
Put another way, 5G backhaul performance needs to 
be evaluated in terms of the relationship between 
a particular service’s sensitivity to latency and the 
availability of network resources to fulfill that 
latency requirement. Monitoring this relationship 
must be done at a microsecond level of granularity 
to glean meaningful insights that can be acted upon 
to protect or fix the user experience.  Accedian is 
unique in providing this capability for both physical 
and virtual infrastructure.

Accedian’s SkyLIGHT platform answers the challenge 
of how to monitor increasingly dynamic and highly 
complex networks to allows service providers 
and enterprises to dramatically improve visibility 

and drive end-to-end network and application 
performance. With so much hype and expectation 
around 5G, and as its networks are deployed and the 
services running on them evolve, fully virtualized 
network and application performance management 
is the only viable solution to ensure unparalleled 
end-user experiences.

 ǣ The only way to ensure 
exemplary 5G end user 
experiences is through fully 
virtualized and unified 
network and application 
visibility.

The SkyLIGHT solution architecture—

including VCX and DATAHUB—deliver

complete 5G backhaul performance 

assurance, enabling end-to-end 

service level agreements (SLA) for the 

next generation of mobile.
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About Accedian
Accedian delivers exceptional end-to-end 
network and application performance 
visibility, for control over the best 
possible user experience. 

Full visibility across network services and 
application chains—spanning virtualized, 
cloud, software-defined, and physical 
infrastructure—empowers service 
providers and enterprises to embrace 
transformation, make most efficient 
use of digital assets to realize business 
goals, and strengthen their competitive 
position. 

Accedian is an established expert at 
instrumenting networks of every size, 
with SkyLIGHT™ platform solutions that 
scale to monitor enterprise and service 
provider networks. 

Since 2005, Accedian has partnered with 
its customers to deliver solutions across 
the globe, helping them and their users 
Experience Performance.

Learn more at Accedian.com/enterprise.
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