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Mext-generation 5G technology opens many new
applications previously unavailable in wireless,
thanks to network performance enhancementsa
aich as increased capacity levels of up to

100X and super-low-latency operation. This
technology advancement will not only enhance
the entertainment industry with streaming
high-quality video, but will extend to medical
innovations via remote surgery, manufacturing
productivity and quality increases using
robotics, along with more energy-efficient
transportation through autonomons

vehicle operation.

With each of these use cases there are diverse
challenges in the communications network
where capacity and latency performance will
require equipment placement and scaling
operations that are in conflict with one another.
To maximize performance in the enhanced
mokile broadband network, a centralized radio
access network (C-RAN) architecture is used
to provide cell-gite aggregation. This approach
improves performance and resource pooling,
providing efficient asset deployvment while
simplifying RAN engineering. Alternatively,
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use cases that require ultra-low latency, such

as remote surgery and autonomeous vehicle
operation, are better served by a distributed
RAN (D-RAN) architecture where all the RAN

components are deploved at the cell site.

Traditionally, such diverse applications would
be addressed by building edge transport
overlay networks., While these overlay networks
guarantee performance and isclation from one
use case affecting the other, they are cost-
prohibitive from both a capital and operational
perspective with two networks to operate,
maintain, and =cale. Put another way, there
are potentially two sete of RAN and transport
equipment; support resources; skill training;
and aspares inventory to deploy, maintain,

and manage.
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Figure 1: Priority Use Cases in early 5G Deployments
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Virtual networks via

network slicing

There iz a much more flexible and cost-efficient
way to address 53 requirements using a mix

of software-defined networking (SDN), network
functions virtualization (NFV), and end-to-end
network slicing for the RAN and edge transport
and core networks. Thiz RAN virtualization sete
the groundwork for a single physical network
infrastructure representing multiple virtual
network configurations each representing a
network slice, hence the term "network slicing.”
Each network slice is a complete virtual network
within the infrastructure.

To dynamically accommeodate the diverse
topology configurations of the RAN
components — radio unit (BU), distribution

unit (DU}, and central unit (CU) — the DUs=

and CUs are virtualized onto x86 blades to
enable instantiation of these functions on
demand throughout the networle. Installing x86
blades at various strategic points within the
network enables the network operator to tum
up instances of DU and CU uzer plane (UF)

terminations.
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In the same way, the edge transport network
egtablishes a commeon infrastructure using
programmable and dizaggregated network
elements. Edge transport routers are used

from the DU, where the network slice point
begins, to the core to offer dynamic multipoint
connectivity. To assist in maintaining a
predictive low-latency operation, MPLS segment
routing (MPLS3-8E) is the commeon infrastructure
technology that facilitates network slicing.

Traditional router architectures are vertically
integrated, self-contained network elements.
Thev consist of a chassis with line cards
deployed in predefined slota along with
gwitch fabric and control cards in other slota.
Connectivity between line cards and switch
cards iz enabled via electrical backplane traces
commonly referred to as serializer/deserializer
(SERDES). The number of traces betweean
glote and the speed with which the traces are
clocked determines the maximum inter-slot
communication capacity. This architecture
requires the alignment of three hardwars
components: the line card, the switch fabric

cards, and the backplane. Service providers are
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Figure 2: Router Architectures: Integrated vs. Disaggregated
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challenged in three areas when specifying a
router platform for their 5G network:

1. Determining the right capacity and
performance for the site demands

2. Minimizing the physical and environmental
allocations

3. Secaling platform capacity and performance for
the long term.

Control in the cloud

Router vendors typically offer a mixture of low-,
medium-, and high-capacity performance units.
Sizing the integrated router capacity is arisk as
the control plane, backplanse speed, and chassis
capacity imit the performance and scaling

of the user plane blades. Under-allocating the
router performance can rigk logs of opportunity,
whereas over-allocated router performance

results in capex inefficiency.

Daring initial installation only 20% to 30% of
the router capacity is utilized but the chassis
footprint, power, and thermal reserve all
hawve to be fully allocated, resulting in cost-

inefficiencies. Anvtime the capacity of the slots
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iz increased, all three elements must movea

in lockstep.

Because service providers loathe the idea of
fork-lifting the chassis/hackplane, vendors try
to future-proof their node designs to support
capacity expansions, including cooling,
power, and backplane traces. Howsever, as any
chasgsis design utilizes the most cost-aeffective,
commercially available technology at the tims,
there are limita to how far vendors can future-
proof the network element. Once exhausted,
additional capacity enhancements require
replacement with a newer chassis.

To regolve the limitations of a traditional

router we look at a next-generation router

that emplovs a programmable disaggregated
control and user plane architecture. The control
plane ig completely independent of the usear
plane, and in advanced models it iz hosted

and executed in the cloud. Incorporating

cloud native technology and routing protocol
izolation into the disaggregated router via a
cloud control plane model regults in a single 1R0T
blade element capable of producing hundreds

of router instances dynamically for BAN
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Figure 3: Network Slicing with Cloud Control Plane
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services and customer igolation. The virtual
routing segments, quality of service (Qog),
and resiliency requirements are provisioned
in the cloud using automation for the

wirtualized service.

Onee the cloud control plane calculates mapping
for each service, the contral information is

then pushed down to the router user plane
infrastructure. If a physical site wers to have a
catastrophic failure, its virtual routing profile
can be moved in the cloud contrel plane to
another physical site, simplifyving resiliency
operations. Applying this architecture to the
router optimizes physical/environmental cost-
efficiencies, simplifies network engineering,
reduces infrastrcture capacity risks, and offers
superior performance scaling.

Scalable slices

The network crchestrator coordinates this
ecogystem between the core, edge transport,
and RAN elements. As network slices are

established via DU asset allocations and
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multiple CU-UP terminations, the transport
network establishes router instances to support
these individual services and customers
providing the transport QoS guarantess.

A traditional router architecture with integrated
control and user plane is initially cost-inefficient,
has rigks of over or under performance based

cn chassis size, and has limited scaling
functionality over the long term. On the other
hand, the disaggregated cloud control and

user plane router approach establishes a single
transport infrastructure with the akility to
dynamically virtualize multiple networks cost-
effectively and vet in a highly scalable fashion.
As today's networks continue to evolve, this
dynamic flexibility will be key to allowing
tomorrow’s architecture to meet diverse needs
for capacity, latenoy, and performance, fulfilling
the 5G promise.

Joe Mocerino is global solufion architect
at Fujitsu Network Communications.
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Fujitsu Smart xHaul Solution for 5G Transport

In the race to deploy 5G services, new use cases present entirely new challenges. Realizing the 5G vision requires scalable,
reliable, high-performance infrastructure from the first mile through the last, all the way to the edge.

Fujitsu is helping leading communication service providers design and deploy next-generation optical transport networks to
create a solid foundation for profitable new 5G services. Our comprehensive Smart xHaul solution delivers key capabilities:

Intelligent Fronthaul Disaggregated Cloud Control Plane Network Slicing
Reduce costs and speed time to A virtual routing engine offers Enhanced network slicing to meet
market with an intelligent fronthaul pay-as-you-go scaling for smooth diverse use case requirements with
platform that leverages existing 4G migration and diverse 5G service less operational complexity, greater
transport networks operation without network overlays scalability and better
cost-effectiveness

To learn more about Fujitsu's approach to pregrammable network slicing, read Network Slicing Made Simple.
And then contact us to discover how you can deploy tomorrow’s 5G transport today.
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