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The Indian Broadband market is
growing rapidly. India’s total
broadband subscriber base rose to
149.75 million in March 2016 from
99.20 million in March 2015, according
to TRAI data.

India’s wired broadband
subscribers increased to 16.98 million in
March 2016 from 15.52 million in March
2015.

The wireless broadband
subscribers were 132.76 million in
March 2016 against 83.66 million a
year earlier.

The major growth was seen in Tier 2 cities and
Smart cities initiatives that are getting implemented
across India.

Along with multiple benefits that the Internet
economy provides, it is also responsible for
generating employment. The ‘Internet’ sector already
employs around 4-5 lakh people and is a key avenue
for job creation. It is estimated that the Internet
economy will create nearly 15-20 lakh job
opportunities by 2018.

This increasing demand for Internet services
in India during the years ahead presents an excellent
business opportunity for ISPs, MSOs & LCOs. The
business of distributing the internet, provides more
revenue than the Cable TV business. To support the
growth of Broadband Networks in India, Maipu
continuously develops new solutions & provides
support for designing and deploying large ISP and
MSO Networks.
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RELIABILITY IS ESSENTIAL

The Internet-based economy demands that
business networks must be available nearly 100%
of the time. They must be smart enough to
automatically protect against unexpected
incidents. These business networks must also be
able to adjust to changing traffic loads to maintain
consistent application response times. It is no
longer practical to construct networks by
connecting many standalone components without
careful planning and design.

Let’s now consider the fundamental
guidelines for properly designing an Internet
distribution Network.

DESIGN GOALS

Scalability: Scalable network designs should
be capable of expanding to new locations & support
new applications and service delivery without
impacting the current level of service delivered to
existing users.

Availability: A network designed for
availability is one that delivers consistent, reliable
performance 24x7. In addition, the failure of a
single link or hardware equipment should not
significantly impact network performance.

Security: Security is a feature that must be
designed into the network, not added on after the
network is complete.

Manageability: No matter how good the
initial network design is, the available network
staff must be able to manage and support the
network.

A network that is too complex or difficult to
maintain cannot function effectively and
efficiently. Design simple networks, which can be
easily maintained by network and support staff.

THREE LAYER STRUCTURE
An Internet network consists of 3 important
layers:

2.
o3

Core Layer

*,
g

Aggregation Layer and

*,
g

Access Layer.

Each layer has own important functions and
supports other layers to provide fast & reliable
internet services to the end customer.
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THE CORE LAYER (NETWORK BACKBONE)

The Core layer is a very important part of
an Internet network for ISPs and is also known as
the Network Backbone. The Core Layer is
responsible for seamless communication with the
Telecom Company (TELCO) from whom the bulk
bandwidth is obtained. The Core Layer is the entry
and exit point of bandwidth consumed by the ISP
or MSO.

To design a well functional Core layer, MSOs
& ISPs must incorporate the following:

o Multiple, redundant Uplinks from the
TELCO to ensure fail-safe operation,
provide load balancing and efficient usage
of multiple links. The aim is to ensure 99.9%
uptime.

Redundant Hardware design to manage load
balancing and
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Servers including Peering, Authentication,
etc recommended to be deployed at Core
layers switches for centralized management.
In some cases, authentication servers are
deployed at each POP or operator’s location,
depending on the design of the Network.

3 Enable dynamic routing to find the best path
for data forwarding to the internet gateway.
It will help avoid frequent manual
intervention.

2.
o3

Select the Core layer products, considering
the growth of bandwidth in your network
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in the next 1 or 2 years. Core layer products
need to be bought with a 3 year support
contract from the supplier, including remote
technical support to ensure complete
technical support.

Since the network traffic always passes
through the Core Layer, peering between CDN
networks (Content Delivery Networks) will be occur
at the Core layer. The Core Layer therefore needs to
be highly reliable and redundant to ensure 99.9%
uptime for end users.

AGGREGATION LAYER (DISTRIBUTION LAYER) -

The Aggregation Layer plays an important
role, as it establishes the POP (Point Of Presence)
locations and ensures the optimum use for fiber
for creating a citywide network.
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offering seamless video and internet services to
LCO’s. In In a Ring topology all switches/nodes are
connected to each-other in such a way that they make
a closed loop to ensure an alternate path to avoid
downtime if the fiber is cut or broken.
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ADVANTAGES OF RING TOPOLOGY

23 Ring Network Topology is very organized, all
switches send data in one direction. It helps
to increase performance, even when the
network load increases.

o Ring network topology is scalable and easy to
manage by using Ring protection protocols
like MSTP (Multiple Spanning Tree Protocol)
and many more.

To Design the Aggregation / Distribution
layer, ISP / MSO must consider the following:

& Calculate your POP bandwidth/traffic
requirement and then
consider aggregation layer
devices. As per current
Internet trend in India, 1G
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issues like slow speed,

many more. As traffic
utilization crosses 70% of
the interface speed of
switches, it is essential to upgrade the Ring
devices to ensure reliability.

o Ring network topology switches should all
have the same speed interfaces. For example,
ina 1Gig Ring Network - all switches should
be 1Gig switches.

& All Ring switches should be enabled with
Industry standard Ring protection protocol.
Private protocol of any switch vendor will
make the ISP / MSO dependent on that
particular switch manufacturer, or will lead
to problems in implementing a service with
multi-vendor switches.

& The Ring network should be completely
manageable with manageable switches. This
will enable Network teams to manage and
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monitor each port in a network from a central
place.

o It is recommended to use policies in
manageable switches to protect the ring and
avoid flooding by unwanted packets.

Proper Aggregation layer design helps to
isolate the core from access layer failures or
disruptions.

Reliable design of the Aggregation network
helps ISPs offer good services to operators/LCO and
end customers.

The Aggregation Network is responsible for
communication between the Access layer and core
layer.

ACCESS LAYER

The Access layer connects to end users - those
who use the internet. LCOs & Networks inside each
building are part of the Access Network/Access
layer.

The Access layer is required to offer many
services to end users like Internet, Voice, Leased Line,
Carrier service and many more.

The access layer is commonly built using
Manageable Layer 2 switching technology.

Improving the manageability of the access
layer is a major concern for ISP and operators. Access
layer management is crucial for the following
reasons:

o The increase in the number of users and
types of devices connecting to the access
layer like PC, Laptop and SOHO routers.
Many times user devices cause problem to
ISP and operators access network, due to
which the complete access network will get
affected.

* The introduction of wireless access points
for user connectivity to meet customer
demands.

The following guidelines must be used to
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Figure 3: Various Maipu Hardware Providing A Complete Solution
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help ISP and operators analyze the usage of

any device and take decisions for a good ROI

(Return On Investment).

In this article we have covered the basic
guidelines for designing networks for ISPs & and
operator Internet networks. The goal is to inform
new ISPs and LCO about designing robust
Internet networks to meet the growing demands
of end users, while building a good network at a
minimal cost.

COMPLETE SOLUTION FROM MAIPU

Maipu Communication Technology Co., Ltd.
Is the 3rd largest Data Communication
Technology Company in China with a presence
across 30+ countries and deployed solutions in
40+ Countries. Maipu’s strong R&D is CMMI
Level 3 certified team and focuses on continuous
innovation of products and solutions.

Maipu offers its customers free consultation
& advice for complete network design. We offer
products and configurations for the entire
system, spanning all 3 layers, as indicated in
Figure 3.

Maipu’s ISP solutions focus on proper
design and deployment to ensure building reliable,
scalable networks with low investment, to meet
increasing demands from subscribers.

For technical advice on building or
upgrading your Broadband infrastructure, please
contact the author at uttam@maipu.com ®
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