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Introduction

I The number of connectivity, its density, and speed
performance of fixed and mobile broadband networks
have continued with an upwards trajectory. Demand for high speed
broadband connection is fueled by more businesses adopting cloud
based services, more 4K video streaming consumption, digital

education, and the normalization of people working from home.
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This is evident during the Covid-19 pandemic where governments
encouraged remote working. Chorus in New Zealand, who have
recently completed their Ultrafast Broadband deployment, saw a
dramatic increase in network traffic within a single day. High network
traffic increased during office hours, is attributed to more video
conferencing calls, remote education, and video streaming. This has
fueled higher demand for FTTH connections for higher bandwidth

and a more reliable connection.

Chorus Network Traffic
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According to an Ookla report, within the 1 year period from December 2018 to November 2019, the global fixed broadband download speed
has increased by 31.7% with the global average download speed hitting 71.55Mbps and the average upload speed being 38.91Mbps. The
country with the most improved download speed is Kuwait with an increase by 148.9%, while the country with the fastest download speed is

Singapore at 226.6Mbps.
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The global mobile speed has increased by 23.4% with the global average download speed of 30.93Mbps and average upload speed of
11.8Mbps. The country with the most improved download speed is Bosnia Herzegovina with an increase by 359%, while the country with the

fastest download speed is South Korea at 121Mbps.

Top 5 most improved Countries - Mobile
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Countries with the most 5G deployments* o,

Ookla 5G Map™
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Similar to 5G, Wi-Fi 6 (IEEE 802.11ax) also promises faster speeds, less
latency, and more capacity, with new features such as MU-MIMO,
and OFDMA. Adoption of Wi-Fi 6 has already began since early 2019
with the introduction of Samsung Galaxy 10 which is the world’s first
Wi-Fi 6 capable device. More networking solutions and devices such

as mobile phones, tablets and laptops have since been released.

The adoption of 5G and Wi-Fi 6 is further developed through the
OpenRoamingTM consortium which is under the Wireless Broadband
Consortium. One of the main objectives of OpenRoaming is to create
a federation of networks to enable automatic roaming and user
onboarding to enable users to seamlessly roam between cellular

networks, including Wi-Fi 6 and 5G.
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Need for connectivity and power

We now live in a society with an increasing number of connected
devices. It is no longer constrained to mobile phones but almost
anything can be turned into a connected device from trucks to your
home food blender. According to a report by loT Analytics Research,
the total number of active devices is expected to achieve 34.2 billion
by 2025.

RRH (rooftop)

.Cell Tower
and RRH

Base Band Unit,
Mobile Switch Center

Small Cells

DAS
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details. Source: loT Analytics research 2018

The latest wireless technology that is actively being deployed by major mobile network operators is 5G. An Ericsson mobility report indicates

that in 2025, the number of 5G subscribers is forecasted to reach 2.8 billion, which is about 30% of all mobile subscriptions.

Mobile Subscriptions by Technology
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HE As the number of connected devices increases, so does the number of access points that require connectivity and power. Unlike
4G networks where a single macro cell can have a coverage of up to 25km2, 5G networks uses millimeter waves that have a much

shorter coverage area of only 0.04km2, which means that 60 small cells are required to have the same coverage area as a 4G macro cell. This

also means 60 times more connectivity and power cabling.

4G Network Cell coverage - 25 km?

The high number of small cells needed creates a new problem.
Where are they going to be located? A typical macro cell that has a
large coverage area and, to a certain extent, have some leeway in the

placement of the tower. However, the coverage area of a typical small

cell limits the mounting options. One way of implementing such high = ‘ T e I o 4m!
numbers of small cells is to mount them onto existing street furniture v .L-w “1" “ I! HINI :I'I .
such as street lamps, telephone booths, and bus shelters. Local power e e
source may not be available in such locations and aesthetics may =4
be a requirement as municipalities or local governments must be 1 h

convinced to such deployment methods.

Auckland rubbish bin is secret cellsite
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Outdoor Rated Optical and Electrical Connector Solution

I Together with a hybrid power and copper cable, the IP-
One connector is a solution that provides connectivity
and power to small cells within a single IP68 rated connector. The
connectors support 1-12 fiber and up to 2/12 AWG conductors in a low
profile outdoor rated connector housing. This solution removes the
need for two separate cables that may either require two separate trips

to install the fiber and copper.

The single hybrid cable and connector solution is less intrusive to the
surrounding, which is crucial for locations that places high importance
on aesthetics.

As power and fiber networks may not always be available at the same
location, it may be a challenge to get power lines company, municipal
approval, or agreements with building owners to access local power
sources. The IP-One connector enables a more flexible access to power
sources which shortens the time to access local power sources.

The plug & play feature reduces installation time which then increases
the rate of service turn up. The quick network connections is beneficial
not only for large scale network deployment, but also for one-off
events, network changes and extensions. Shorter installation time is
key to reduce deployment cost, while a faster service turn up allows
network operators to generate revenue earlier.

Breakout Termination Box

IP-ONE Connector

OPTICAL

2F Hybrid Cable 12F Hybrid Cable

Outer Sheath
Buffered Optical Fiber
Optical Fiber Unit
Loose Tube
Copper Conductor
Insulation Layer
Aramid Yarn

Ripcord
Water Blocking Tape

Filler

The IP-One connector is versatile and is deployed
in multiple different network designs.

LCDuplex§ § |/ 2x 12AWG
(4mm?)
9.3 AMP

2x 8AWG
(10mm?)
30 AMP

2x 6AWG
(16mm?)
40 AMP
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EEEN Point-to-Point (P2P) Network

A P2P system is where all the access points are directly connected to the head end device and power source. This type of design requires the
highest number of cables and connectors. This is usually deployed in small coverage area that is local to the head-end device such as in an
office

Head End
Switch

Power
Source

6688

E Star Network

A star network is where the head end device is located in a centralized location and a distribution device, such as a multi-port media converter,
is located in a remote location to serve a cluster of access points. Such a network design reduces the number of cables and connectors, but
will require the use of a remote distribution device. Where the remote cluster is too far away to be powered from a central location, it is
possible to boost the power by using a power injector at the distribution device.

Head End
Switch

Power
Source

EEEE Daisy Chain Network

A daisy chain network is deployed where the access points can be connected in a sequential link. A series of patch cables and distribution
boxes are connected to link the access points along the route. This type of deployment is suitable in the situation where the ability to install
multiple cables is limited. An example is the installation of access points onto a series of lamp posts.

Head End
Switch

Power
Source



IP-ONE Deployment Case Studies
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The IP-One connector is flexible and is utilized in a large macro cell or in an Indoor DAS. Here are some case studies of the benefits

in using the IP-One solution.

CASE 1
Macro cells

One method of deploying a macro cell is to install the Baseband Unit
(BBU) at the base of the tower and the Remote Radio Heads (RRH) at
the top. The RRH is connected to the BBU by using an optical fiber cable
and powered by a separate power cable which increases the lease cost
for cable space.

AC powering system also requires a certified electrician to terminate
the power cables. The IP-One solution together with a hybrid power
and fiber cable uses DC power which simplifies the ease of deployment
without the need for a certified electrician, thus further reducing the
deployment cost.

In addition, the typical maximum power consumption of a 5G site is
about 11.5kW, which is about 68% more than a 4G macro cell. The IP-
25 is developed with a 6 gauge wire can provide up to 4kW to supply
the power requirement of a 5G macro site with the connectors being
routed to each of the RRH mounted on the

tower sectors.

5G
m BBU 5900

Typical Maximum
Power consumption of

a 5Gsite
AAU 4.9G
6,877W
=
4,808W 2
™ §
BBU39x0 L £
RRU 2.6G S
1,237 S
g
g
RRU 2.1G £
1,380 =
s
RRU 1.8G 3
o
RRU 900M &
2G-3G power 2G-4G power 5G power

consumption consumption consumption

Benefits:

+ Reduce leasing fee by minimizing the number of cables on tower

- Save installation time by making it Plug & Play
I 7

l/.
—

2x Fiber

2x 6AWG

Hybrid cable

2x Fiber
+

2x 6AWG

Hybrid Break Out
Distribution Box

Hybrid cable:
Power & Fiber in ONE

IP-ONE,

Optical N’

Power/Fiber combined

- Fiber
Power

OPTICAL
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Unlike a macro cell, in a small cell and DAS network, the access points

CASE 2 are usually lower power devices. A daisy chain network design can be

o o deployed with a high fiber count cable with a small gauge copper wire
Sma" ce" & DIStrIbUted as the main backhaul cable while a higher gauge copper wire with
Antenna System (DAS) low fiber count be used as a drop cable. The main backhaul cable is

terminated in a series of distribution boxes where the required number

of optical fibers can be terminated to the drop cable. To enable alonger

distance power distribution, a higher voltage is applied at the central

office. At the distribution boxes, a tap off from the main copper cables
is made and then terminated into a step down power converter to a DC voltage that is suitable for the access point. This simplifies the network
power management as the designer only needs to ensure that the total power consumption of all the access points to be within the limits of the
main power source and the copper wire rated load.

l.\Il.\ I.\Il.\ 'I‘I’l\

STl il £ EL(+

Source Fiber Backhaul 12 Fibers
+
Central Office 2x 12AWG (4mmz)

Benefits

« Low profile that can be blend into the environment and be less
intrusive to surrounding

- Flexible location of power source and reduce service turn up time

+ Plug-and-play solutions reduces installation time

The IP-One connector is suitable to be used in an indoor environment,

such as in an office building, l

Internal Distributed Antenna System Access Point
(Cat6 POE

Beneﬁts Distribution Node ————

E_

« Reduces the number of cable runs and space

+ Better access to power

+ Flexible network design by combining a daisy
chain and star configuration

+ Plug & play solution reduces installation time

Hybrid Connector

Riser Cable ———

Main
Central Office Access Node .!

Power

._—_ * Source
Fiber Backhaul




CASE 3
Mining Network

Since its introduction in 2002, PoE technology has improved to be able
to provide up to T00W of power over 4-pairs of twisted copper in a
UTP cable. This is sufficient to power large devices such as computers,
monitors, and high power wireless access. However, PoE over UTP
cables is limited to a maximum of 100m. In addition, there is limited
power that can be fed through a UTP cable with a max of 22 AWG where
only 2 copper pairs are used for power transmission. One method to
extend the reach of a POE network over 100m is by using POE media
converters with optical fiber as the link back to the main switching hub.
However there is a limitation of deploying fiber, which is its inability
to transmit DC power to the POE media converters which are usually
located in remote sites.

PoE Limit
(100mt)

v

PoE

IP-ONE Fiber & Power

HYBRID CONNECTOR SOLUTION

A hybrid power/fiber cable pre-connectorised with the IP-ONE
connector is the ideal solution to provide the required fiber to provide
date transmission to the POE media converter.

In addition, the capability of the IP-ONE connector of transmitting up
to 930W of power is essential as there may be multiple devices feeding
off the POE media converter which also need a power source. The
use of the IP-ONE solution eliminates the need to run separate power
cables to feed such devices. The use of a hybrid cable extends the
power distribution reach to over 3km.

As the IP-One connector that has a 12 gauge copper wire that can
provide up to 930W, it can be used as a backbone network to be
connected to distribution nodes, such as a PoE hub. For more devices
and higher number of devices, the IP-25 with a 6 gauge wire can provide
up to 4kW of power.

IP-ONE
up to 3km

\

IP-ONE,

Optical ‘N’

Power/Fiber combined

OPTICAL
Main Node

Terminal

B

Fiber & Power
Backhoaul

—

Hybrid Cable
Switch

(at6

PoE Hub

IP-RJ45

Outdoor Rated
Connector

IP-68 rated Housing

Wi-Fi AP v Server Wi-Fi AP
= [ o] =
\ [ o]
POE l (at6 POE
Outdoor UTP Cable
| 4
PoE Hub PoE Hub
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mmm  Summary

The demand for powering network infrastructure has been increasing, however, it is not without some challenges. Hybrid cables together with
hybrid connectors, such as the IP-One, offer benefits for operators to tackle these challenges including extending reach, reducing lease fees,
and provide power access flexibility. The evolution of hybrid connectors enables massive deployment by reducing installation cost and time
through a plug & play installation process.The IP-One connector is suitable to be used in an indoor environment, such as in an office building,

as well as in extreme environments such as in a mining site.
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