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Introduction
The following guide is a basic overview of how the Internet works and what the different types of Internet services to
your home/business are. This guide will also provide explanations of Internet terms in every day language. 

This guide is not meant to be a technical guide and is intended to help explain the Internet to non-technicians on a
macro level that can be easily understood. Certain terminology and networking practices have been intentionally
omitted in the interest of keeping this guide easy to understand. 

Internet service starts with the submarine international fibre lines which then connects the Internet data to national
backbone fibre which connects to regional Internet networks, and is then routed via copper wire (DSL & cable
Internet), fibre, satellite, cell signal, or terrestrial wireless (towers). 

The following guide will show how Internet travels around the world and to your home/business and explain the
different types of “last mile” Internet types (last mile is how the Internet gets to your home/business). 
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Global Submarine Fibre

Source: https://www.submarinecablemap.com/

Internationally, the Internet is connected via underwater fibre cabling that carries the Internet between continents. 

The cabling requires regular maintenance and upkeep to ensure connectivity is kept for entire countries or regions,
the cables themselves are supposed to last for up to 25 years. If there is a cable break, a ship has to go out, retrieve
both ends of the broken cable and bring to the surface to repair, then drop the cable back down to the bottom of the
ocean. 

Under water cables cost hundreds of millions of dollars to deploy. As the need for higher speeds and more data
continues to climb, so does the need for more underwater cable infrastructure. 

Check out this video for more information on how underwater Internet cables
work. https://www.youtube.com/watch?v=KHs0e7GIlSg

https://www.submarinecablemap.com/
https://www.youtube.com/watch?v=KHs0e7GIlSg
https://www.youtube.com/watch?v=KHs0e7GIlSg


National Fibre Backbone
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Through main points of connection to the submarine cabling, fibre branches out to the national broadband backbone
network that spans across the country. Both submarine and these national backbone networks are considered “long
haul networks”. 

From the maps above, you can see the submarine cabling connecting to the coasts, which then branch out between
cities and across the country to form the backbone networks. 

From the backbone networks, backbone providers can then branch out connections from the main backbone fibre to
Internet Service Providers (ISPs) and further branch fibre into regional networks. 

Source: https://bbmaps.itu.int/bbmaps/

https://bbmaps.itu.int/bbmaps/
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Middle mile refers to the network that comes off of the main backbone network. Usually, only the largest ISPs own
their own backbone network and they provide (sell) access to that backbone network to other providers as
“backhaul” (basically an allocation of speeds and data). Big providers will also use their own backbone network and
route the Internet through various last mile networks. 

For example, a small independent ISP in Northern Ontario would get a connection from a big provider like Bell, and
that main “backhaul” is then fed into the independent ISP’s Network Operations Centre (NOC) where the Internet is
then dispersed to the “Last Mile” - to the local homes and businesses. Satellites are also included in the “middle
mile” of a network and fixed wireless towers can also be middle mile if the tower isn’t directly connecting
homes/businesses. 

The “last mile” connections are via DSL, Cable, Fibre, Satellite or Fixed Wireless - which we’ll cover next.

National Backbone ISP Network Operations Centre



DSL/Cable Internet
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DSL Internet runs off existing copper phone lines, either aerially (on telephone poles) or run
underground. Cable Internet runs off the existing cable TV lines, also run aerially or 
underground. Sometimes, fibre is run from the Network Operations Centre to a central point (a node) to where the
cable and DSL lines run off of - shortening the cable/phone line run and providing additional backhaul to the
cable/DSL lines. This is referred to as Fibre to the Node (FTTN). 

Both DSL and cable Internet then connect to a box on the side of your home (demarcation point) . From the box, a
line is run into your home (usually to a phone jack (DSL) or a coaxial cable outlet on your wall).

From the outlet, the DSL cable or coaxial cable then runs into a modem. A modem is what 
brings the main service into your home. From the modem, a router is connected via an 
ethernet cable*. The router then “routes” the Internet into a wireless signal that can then be 
used as WiFi on your devices. Alternatively, an ethernet cable can be connected to the router to direct connect a
device to the Internet without using WiFi. 

*note: some modems have built in routers and do not require a router in addition to a modem.
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Fibre Internet

Fibre Internet can be delivered in two common ways: it can either be run direct through the surrounding fibre
networks, or it can be fed to a wireless tower that transmits that backhaul to another wireless tower where the fibre is
then run from the tower to the roads then split directly to homes and businesses. 

Fibre, similarly to DSL and cable Internet, can be run aerially on the hydro and phone poles or run underground.
Running new fibre underground presents its own challenges, especially in areas like Northern Ontario where there is
a lot of bedrock. 

When the fibre is run to the premises, it attaches to a demarcation point outside of the home, then the fibre is fed
inside the home and connects to an Optical Network Terminal (ONT) to bring the service into the home. The ONT is
then connected via an ethernet cable to a router to provide a WiFi connection to the devices in your home. 
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Fixed Wireless

Fixed Wireless describes a network that uses wireless microwave signals to carry Internet traffic where the wireless
infrastructure is “fixed” in place - like using a tower. A main tower is connected at the Network Operations centre to
the fibre backhaul, then either transmits directly to homes and business from the fibre connected tower, or repeats
the signal and traffic to another connected tower that then rebroadcasts the signal to homes in the area. Towers are
equipped with multiple access points facing in the directions of the homes/businesses they service and these access
points are what transmit the wireless signals to a dish, panel or antenna on the home/business that receives the
signal. 

From the receiving panel/dish/antenna, an ethernet cord is run into the house to a PoE (Power Over Ethernet) box.
The PoE provides power to the panel/dish/antenna over the ethernet cable attached. Another ethernet cable is then
run out from the PoE to a router that will then route the Internet to a WiFi signal for the devices in the
home/business.

Wireless equipment uses different frequencies to carry the Internet signal. Higher frequency signals can carry more
traffic and speeds, but require the receiver (home/business) to be close to the tower and have very few obstacles
(like tree coverage) for the signal to go through. Lower frequencies can reach further distances and can get through
more obstacles, but cannot carry as much traffic and speeds. 

In Northern Ontario, wireless can be difficult to provide in some areas due to thick foliage and numerous hills
between the tower and potential homes. Other towers, weather stations and other wireless infrastructure can also
interfere with wireless signals. New builds are carefully planned to mitigate obstacle and interference issues.
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Satellite

There are two main satellite Internet options, traditional satellite and LEO (Low Earth Orbit) satellite. In both cases,
the Internet backhaul is fed to a ground station that then relays the Internet traffic to and from satellites orbiting
earth, then from the satellites to a dish or panel on, or around, the home or business. 

Similar to wireless, the signal then goes from the dish/panel into the home via ethernet and will then connect to a
PoE or a modem, then to a router to route the signal into a WiFi signal for Internet connected devices. 

The major difference between traditional satellite and LEO satellites are the distance of the satellites from the earth.
Traditional satellites are located approximately 35,700kms above the earth, whereas LEO satellites orbit between
500-2000kms from earth. LEO satellites have much less distance for a signal to travel and therefore can provide
better speeds and much lower latency (the time it takes for signals to send and receive). 

Latency is a major factor when looking at Internet speeds. Poor latency (high latency) can make the Internet speeds
very sluggish even if the download and upload speeds look good on a speed test.  50ms or less is the target for best
latency, although up to 100ms could be fine for most Internet activities (except gaming and voice/video calls). 
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Inside Network

The very last network to consider when getting Internet to your devices is your own internal network which would
include any cabling, modems and routers in the house. For this section we will focus on home connections, as
businesses can have much more complex configurations, devices and systems. 

Most of the Internet connected devices in your home would be connected via WiFi, a wireless connection between
your device and your router. For WiFi connectivity, your router is the key piece of equipment in your home and
where it is placed in your home is crucial for connectivity with your devices. 

Routers need to be placed in a central location in your home, high up off the floor, out in the open, and unobstructed
by objects. Remember, you’re using a signal that is wireless and can bounce off metallic and glass surfaces, and
can struggle to get through walls, doors, or penetrate through large appliances. For large spaces, a WiFi
extender/mesh extenders may be required to extend the signals from the router. 

Another important piece of information to understand about your WiFi networks are the different bands (frequencies)
available to connect to. Routers include two bands, 2.4GHz and 5GHz (some have a third 6GHz band as well).
2.4GHz is a lower frequency that does better over distance and through obstacles, but can carry less speeds and
can be interfered with by microwaves, garage door openers and other devices on the same frequency. 5GHz is best
for short distances with little to no obstacles in the way. 

Example: for a game console in the same room as your router connecting over WiFi, it would be best to use
5GHz...for a mobile phone connected to WiFi in an upstairs bedroom on the other side of the house from the router,
the 2.4GHz connection would be a stronger connection. Most routers will automatically choose the frequency that
works best, but sometimes you need to separate the two bands on your network (sometimes this is something your
ISP can help with if you’re renting a router from them). 
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source: https://www.citizens-tel.net/Internet-faq

https://www.citizens-tel.net/internet-faq


Internet Terms
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Bandwidth is the maximum allocation of data that can be transferred through a connection over time. This is
measured in Mbps (megabits per second) or Gbps (gigabits per second) and is shared between your devices for
downloading and uploading data. The more bandwidth you have, the more devices you can have transferring data
simultaneously. 

Think of bandwidth like a road, low bandwidth (say 1 Mbps) would be like a single lane road where only one car can
use it and can get slowed down by other cars on the same road. Higher bandwidth is like a highway with multiple
lanes where more cars (devices) can travel at the same time without slowing. 

Bandwidth is shared with other devices. Say you have a 50 Mbps download connection, and you’re watching a 4k
video stream which uses 25 Mbps, you would be using half of your available bandwidth to watch a movie and
another device (or devices) would have 25 Mbps left of bandwidth to use while you’re watching your video. 

Bandwidth

Download
Data that is “pulled down” from the Internet. Examples would be viewing a web page, browsing social media, or
streaming videos or music. 

Upload
Data that is “put up” to the Internet. Examples would be adding a picture from your computer to social media, adding
a file to a GoogleDrive or OneDrive, or putting a video up on YouTube.

Latency
Latency is the delay it takes between taking an action to when the action reaches it’s destination. For example, when
a gamer presses the “jump” button on a game, high latency will cause their character to delay the actually jump
action. Toddlers have high latency...it takes a long time after requesting an action for it to happen! 
Latency is measured in milliseconds, and the higher the latency, the slower and choppier your Internet speeds can
feel and can also cause voice and video calls to freeze or become “choppy”. 50ms or less is the target for best
latency, although up to 100ms could be fine for most Internet activities (except gaming and voice/video calls).  

Long Haul/Backbone Network
The long haul, or backbone network, consists of the submarine fibre running between continents and the national
fibre backbone that is fed from the submarine fibre and then runs across the country. 

Middle Mile Network
Middle mile network is where bandwidth is split off from the national long haul backbone network as “backhaul”
bandwidth (allocation of bandwidth to disperse to the “last mile”- homes and businesses).  The middle mile network
is what links regional networks to the larger long haul backbone. 

Data Cap/Usage Threshold
Not to be confused with bandwidth, a data cap or threshold allows a certain amount of data you can use in a month.
It’s not measured by Mbps like your bandwidth, it is measure as size (usually measured in GB - Gigabytes). When
you go over a data cap, either there is additional charges for data, or speeds (bandwidth allowance) is slowed.



Internet Terms

How the Internet Works: From Under the Ocean to Your Devices - Blue Sky Net 2024 Page - 11

The last mile network is the final connection from the Internet to your home or business. 

Last Mile Network

Modem
Modems are used for DSL, Cable, and sometimes fixed wireless LTE services. A modem is what brings the Internet
connection into your house, communicates with your Internet service provider (ISP), and “translates” the signal
coming through the lines to be a useable Internet connection.

Optical Network Terminal (ONT)
Similar to a modem, an ONT is used for fibre Internet and connects the fibre inside your home and communicates
with your Internet Service Provider (ISP),  which is then connected to a router. 

PoE Injector
PoE (Power over Ethernet) uses an ethernet cable to transmit both the Internet data and power. Fixed Wireless and
Satellite Internet typically use a PoE which powers the dish/antenna/panel that is outside your house receiving the
Internet signal - which is why the dishes/panels/antennas don’t plug directly into power. PoE is often also used for
outdoor cameras. 

The PoE brings the Internet signal into the house (similar to a modem or an ONT) and is then connected via another
ethernet cable to a router. 

Ethernet
Ethernet cables (also referred to as “Network Cables” are used to transmit Internet data to and from devices.
Ethernet cables can also carry low voltage power using a PoE injector. Connecting a device, such as a laptop or
gaming system, via an Ethernet cable directly to your router or modem is called a “hardwired” or “direct” connection.
Hardwiring a device can be beneficial to provide the direct connection without using WiFi which can be susecptable
to interference.

Router
Routers are used to “route” the Internet data to and from your devices. A router will provide WiFi and can also be
directly connected to a device using an Ethernet cable. Routers are a crucial piece of your internal network and are
often the first place to troubleshoot Internet connectivity issues. 

Backhaul refers to the main allocation of bandwidth that is allocated to an Internet Service Provider (ISP) to use on
their own network to their customers. Similarly to how a home/business Internet package has an allocation of
download and upload bandwidth, a backhaul is simliar  but on a larger scale. Instead of bandwidth shared between
devices like in a home network, the backhaul network is shared between customers!

Backhaul



Internet Terms
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All wireless signals are transmitted over various frequencies. Cell phone service, wireless Internet, satellite Internet,
WiFi, radio, communications radios, garage door openers, remote car starters, etc. Different frequency bands can
carry different types of data. 

Frequencies are waves. The lower the frequency the larger and more spaced apart the waves are. The higher the
frequency the more frequent and close together the waves are.  

Frequency Band

Frequency Spectrum
Spectrum refers to a range of frequencies. Spectrum for wide networks (ie Fixed Wireless towers) is regulated by
Industry Canada. While some spectrum is open licensing and does not require regulated (paid) licensing, much of
Canadian spectrum access is limited and “auctioned” off to service providers to use. Licensed frequencies/spectrum
is in place to limit interference between provider infrastructure.

Interference
Interference of wireless signals is when signals on the same or similar frequency interfere with each other. A good
way to think of this is like ripples in the water when you drop a stone in the water. If you drop one stone, waves will
ripple out from where you dropped the stone. If you drop a second stone close to where to dropped the first stone,
the waves from the second stone will interfere with the waves from the first stone. 

When the frequency waves of a wireless Internet signal are disrupted by interference like this, it can cause the
Internet signal to cut out or weaken significantly. 

Congestion
Network congestion is like an Internet traffic jam. When many people are online at the same time using the Internet,
the backhaul of the Internet Service Provider can become congested and users may experience slower speeds.
Congestion also applies to a home network, if you have multiple people using the Internet at the same time using a
lot of bandwidth, some devices may experience slower Internet speeds or have issues connecting entirely. 

WiFi
WiFi refers to the wireless network within your home or business. WiFi is generally broadcasted from a router. The
WiFi signal can then use repeating devices, such a mesh extenders or wireless access points to extend the range of
the signal. 

WiFi signals are broadcasted over three frequencies (also called “bands”): 2.4 GHz, 5 GHz or 6 GHz. The lower the
frequency, the further the signal can reach and is less affected by physical obstructions (ie walls), but carries less
traffic. Higher frequencies can carry more traffic and speeds, but work best for devices that are close by and not
obstructed by walls, doors, appliances, etc. 



Internet Terms
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Digital Subscriber Line (DSL) is internet run to the premises via the telephone line infrastructure. DSL bandwidth
availability is dependent on the distance from the main points of connection and how many subscribers are already
using the lines. 

DSL

Coaxial Cable
Cable Internet infrastructure runs on the existing copper cable television lines. Bandwidth available over cable
Internet is highly dependent on congestion levels and whether the service has FTTN backhaul. 

Fixed Wireless
Internet service is delivered via fixed (stationary) infrastructure via a wireless signal. Fixed Wireless services are
dependent on LOS or NLOS (Line of Sight or Near Line of Sight): a clear path (or near clear path) between the fixed
infrastructure and the home/business getting connection. Clear path meaning there are no, or few very, obstacles
like thick foliage, other buildings, or hills block the line of sight for the wireless signal between the tower and
premises. 

Satellite Internet
Internet service is delivered to the premises via the internet traffic flowing between satellites in the Earth’s orbit and
a receiving satellite dish at the premises. Traditional satellites are located approximately 35,700 kms above the
earth, whereas LEO (Low Earth Orbit) satellites orbit between 500-2000 kms from earth. LEO satellites have much
less distance for a signal to travel and therefore can provide better speeds and much lower latency (the time it takes
for signals to send and receive). 

FTTH/FTTP
FTTH (Fibre to the Home) or FTTP (Fibre to the Premises) is when the last mile fibre is run directly to the home or
business and goes right to the premises. 

FTTN
FTTN (Fibre to the Node) is when fibre runs to a point on the network to provide a fibre run backhaul, but the last
mile is then delivered by copper cable lines or wireless tower. Often, ISPs advertise these services as “fibre
powered”. 



Common Troubleshooting
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Speed Tests
If the internet feels slow or choppy, many of us turn to a speed test right away, but it is important to understand the
factors that affect a speed test and ensure it’s done correctly if you want useful results. 

To get an accurate speed test, it is most important to remove WiFi connections from the equation and test using a
single device hardwired (directly connected with an ethernet cable). To do a speed test hardwired, remove the
ethernet cable from the router and plug it into a laptop/desktop.

Doing speed tests over WiFi can be inaccurate due to other devices using bandwidth on the network at the same
time you’re running a speed test or interference issues. 

If your speeds are fine when direct connected, but still slow over WiFi, try rebooting your router. Rebooting means
just unplugging the power cable and waiting 20-30s and plugging back in. DO NOT use the “reset” option on your
router unless you know how to set it back up yourself. Resetting a router wipes all of your router’s settings and your
ISP may charge you to reconfigure a router that has been reset. 

Experiencing technical issues with your Internet connection can be frustrating. Troubleshooting your issues doesn’t
require you to be a technician, just to understand how to isolate what the issue is (which is often easier than it
sounds). We’ll go through the basic steps to take to troubleshoot before calling your Internet Service Provider. 

Check Cabling
Cables can be knocked loose or unplugged. If you’re having internet issues, check all the cables going to your
devices. Also be sure to check power cables and make sure that if they’re plugged into a surge protector bar (which
is recommended), that the bar is powered on. Sometimes power outlets can be controlled by a light switch, ensure
this is not the case. Check for lights on your internet equipment - if the lights are off, chances are the equipment isn’t
getting power or isn’t working at all and needs to be replaced or the cables need replacing.

Cables can also become damaged and not work properly. Be sure your cabling isn’t kinked and check for signs of
animals chewing through the cables. Damaged cables can cause poor connections. 

Reboot/Power Cycle
This is often the first thing a technician will ask you: “have you tried powering if off and on again”. There’s a reason
for this....it usually works to fix a lot of issues! If the issues are over WiFi, unplug the power to your router, wait 20-
30s and plug it back in and try again once service is restored to the router (can take a minute after a reboot). Try
rebooting the device(s) you’re having issues with as well. 

Other Tips
Some routers have their own app for your phone that you can use to see which devices are using the most
bandwidth. These apps will sometimes allow you to temporarily disable internet on specific devices - this can be
a handy tool if you’re trying to determine which device in your home is hogging bandwidth. 

Keep your devices and software on your devices up to date! An out of date device or app can cause slower
performance of that device/app. When you get a notification that a new update available, do your updates as
soon as possible. 

Be sure you have your WiFi network password protected so your neighbours can’t use your WiFi.


