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Fixed Wireless access
TWNS Canada - CANWISP

TVWS has been talked about for many years as an option to reach
those hard-to-get customers at the network edge. Due to regulatory
hurdles and no database, TVWS didn't materialize until now.

Learn what you need to know to successfully deploy in this spectrum.



Introduction
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The industry has learnt from
these missteps and the future
looks bright.
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What is TV Whitespace?

Based on cognitive Use Database Radio must consult The TV channel and operating
radio technology to Administrator called a the online transmit power is based on
use the white space WSDB with devices called database BEFORE geographical coordinates and
between TV stations White Space Device (WSD) transmitting. antenna height.

Television Signal Induced Noise Floor

The system is designed to protect the TV stations NOT the WSD
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ISED Releases New Specifications (Issue 3)
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ISED Approves a New Database Manager - RED Technologies

Important development, without database administrator TVWS cannot be leveraged

Whitespace Databases for Television Bands

Issue 2 of DBS-01
Application Date Applicant Application Outcome Approval Start
December 6, 2020 RED Technologies Approved February 24, 2021
Issue 1 of DBS-01
Application Date Applicant Application Outcome Approval Start
July 1, 2016 Key Bridge Wireless LLC Approved October 10, 2017

Source: https://www.ic.gc.ca/eic/site/ceb-bhst.nsf/eng/tt00150.html
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What does TVWS offer for Canada?

A new spectrum that can i
support non line of Slti -
connectivity. o
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How Does the Database work with TVWS Radios?

Before Deployment:
Network administrator or integrator will need to

\J '  TVWS radio refresh
register radio serial number with database / (J \ \@ registration every

During Operation:

24hours

TVWS Regulatory License, data . ",eg,l",’!e ; hd If WSD B |S nOt
Body Rules/pohcnes WSDB Mgmt 3 L - s - . .
Database 5\ " | availa ble, TVWS radio

; will reconnect once
> \J\ g every 4 hours
’ °

Over 12 hours WSDB
Administrator will
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s kbl contact ISED regarding
TVWS Devices Vendor .
- WsDB ISSue
First Deployed:
1. TVWS radio sends a registration request to 2.Registration provides a list of 3.Radio
WSDB via secure connection. Registration available channels and enables
request includes radio S/N, coordinates, transmit power restrictions for transmitter
antenna height, antenna gain. that geographical location
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Interference Challenges - Mitigation

» Before deploying check location using RF planning tools offered by
each database vendor. These tools are in-sync with ISED and will
help to determine the number of channels available and the TX
power allowed in a particular site.

e Itis important to do RF survey at different heights to verify the
status of the interference
* Installing the radios at lower heights may be the best option

* Use Fixed Frame in the radios with GPS synchronization to align the
TDD frame.

* Improves spectrum efficiency by managing intra-system
interference

* Good antenna design will reject unwanted signals that could
reduce link capacity




RF Saturation Example

Spectrum Sweep
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— rf] R551 avg — 1 R55| max rf2 RSSI avg — 2 RSS max
 Example of noise coming from CN Tower with * Drone video RF spectrum analyzer showing RF
a radio installed in Muskoka Ontario region saturation at different heights
* Typically occurs on the base station radio
because the antenna is at a higher AGL than https://youtu.be/ZLHNDbhiWFA

the remote end
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RF Ducting Example EREmemE.

NIL SIG MARGINAL FAIR MODERATE HIGH STRONG

The areas noted in the forecast example
have the necessary atmospheric
conditions to produce tropospheric
bending of VHF, UHF and/or microwave
radio waves.

July 22, 2019 - Illinois rural area - Strong ducting
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Tropospheric bending extends the range
of radio & TV stations well beyond their
normal limit and thus increases
interference amongst stations as well.

) — > ~

October 14, 2019 - Illinois rural area - ZERO ducting

- Bt it . o

The colder it gets, as when transition into
fall/winter, the intensity of ducting
dissipates.

http://dxinfocentre.com/tropo.html
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Database and Radio Integration

WSDB Status

* Ideally, you want minimal configuration

work in the radio Web interface as the . —

. . . . . Location 42 28 10.0900 North, 83 05 45.9350 West
interaction with the database simplifies | s comemnson oo, G2 M 201 5ot AT
shared spectrum use. Channel List Response Tensstam Fr, 06 ar 2021 1928040 GMT
Channel List Response Status SUCCESS

Number of Available Channels B

—— ——
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Equipment are ready to use ISP pays for the DB Redline professional
with licenses embedded services on a monthly service is ready to help
from the equipment basis per base station with abundant experience
provider
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Products on the Market (== :ﬁ |

Redline Vendor X

——

Vendor Y

¥ COm .7 I3tions

Technology OFDM + 2x2 MIMO A&B OFDM + 2x2 MIMO OFDM + dual CA aggregation
Channel Size MHz 35/6/12/18/24 6/12/24 6/ 7/ 8 (dual CH 10 MHz)
Modulations & coding BPSK tctJ;5&6D(£_AM 7/8 BPSK- QAM256 QPSK - 256 QAM
Adaptive Coding & Modulation (ACM) Optimized for through-put Yes Not published
Rx Sensitivities (dBm) @ 10 MHz Channel Size -96 (BPSK); -70 (256QAM) Not published -96 (QPSK); -71 (256 QAM)
Data Throughput UBR 150Mbps 81Mbps

VF 3ms typical
Latency PMP Not published 15ms typical

FF 36ms w 10ms frame size
Encryption AES-128 or AES-2561 AES-128 Not published
Authentication Reurzg:eAggéts:sE:%isDAIUC; "t Not published to be updated
VLAN 802.1q, Q-in-Q, 802.1p 802.1Q, Q-in-Q, 4094 VLANs to be updated
QoS Queues 4 Queues on Ellipse 4 queues Not published
Antenna External External and Integrated External
Power Consumption 600MHz 15.6 Watts 27 Watts 42 Watts
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Parting Thoughts

* TXis not as important when the
environment is RX limited due to
the received interference

* Yes, there are challenges but
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Redline’s Product Portfolio

INDUSTRIAL s g | SOFTWARE

SERV'CES PROJECT CONSULTING SLUEPRINT FOR YOUR SUC
« Work flows & Goals CORSULY DESION « Wireless coversge plan
= |dentily radio spectrum * Capucity planmng
* Mup field services 1o 1P Core * |P network dessgn

\

DEPLOY
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Thank you for your time. Questions?

Redline Communications
302 Town Centre Blvd.,
Markham, ON L3R OE8 Canada

Tel: +1.905.479.8344
Fax: +1.905.479.5331
Toll Free in North America:
+1.866.633.6669

IE
. . . @ .. . §:‘. 3 ._. . <
© 2021 Redline Communications Inc. | rdicom.com @ x Q.‘& Q-RAN “-',2{’? r?_dllng



Legal Disclaimer

The information contained in this presentation (“Presentation”) has been prepared by Redline Communications, Inc. (“Company”) and is being delivered for informational purposes only to a limited number of persons to assist them in
deciding whether or not they have an interest in investing in the Company. The Presentation has not been independently verified and the information contained in it is subject to updating, completion, revision, verification and further
amendment. The Presentation does not purport to contain all information that a prospective investor may require. While the information contained in it has been prepared in good faith, neither the Company nor its shareholders, directors,
officers, agents, employees, or advisors give, has given or has authority to give, any representations or warranties (express or implied) as to, or in relation to, the accuracy, reliability or completeness of the information in this Presentation, or
any revision thereof, or of any other written or oral information made or to be made available to any interested party or its advisers (all such information being referred to as “information”) and liability therefore is expressly disclaimed.
Accordingly, neither the Company nor any of its shareholders, directors, officers, agents, employees or advisers take any responsibility for, or will accept any liability whether direct, express or implied, contractual, tortious, statutory or
otherwise, in respect of the accuracy or completeness of the information or for any of the opinions contained in, or for any errors, omissions or misstatements or for any loss, howsoever arising from the use of this Presentation. In furnishing
this Presentation, the Company does not undertake or agree to any obligation to provide the recipient with access to any additional information or to update this Presentation or to correct any inaccuracies in, or omissions from this
Presentation which may become apparent.

Prospective investors are encouraged to obtain separate and independent verification of information and opinions contained in this Presentation as part of their own due diligence. Information contained in this Presentation is confidential
information and the property of the Company. It is made available strictly for the purposes referred to above. The Presentation and any further confidential information made available to any recipient must be held in complete confidence
and documents containing such information may not be reproduced, used or disclosed without the prior written consent of the Company. This Presentation must not be disclosed, copied, published, reproduced or distributed in whole or in
part at any time without the prior written consent of the Company and by accepting the delivery or making to it of this Presentation, the recipient agrees not to do so and to return any written copy of this Presentation to the Company at the
request of the Company.

This Presentation should not be considered as the giving of investment advice by the Company or any of its shareholders, directors, officers, agents, employees or advisors. Each party to whom this Presentation is delivered or made must
make its own independent assessment of the Company after making such investigations and taking such advice as may be deemed necessary. In particular, any estimates or projections or opinions contained in this Presentation necessarily
involve significant elements of subjective judgment, analysis and assumption and each recipient should satisfy itself in relation to such matters. Neither the delivery or making of this Presentation nor any part of its contents is to be taken as
any form of commitment on the part of the Company to proceed with any transaction and the right is reserved to terminate any discussions or negotiations with any prospective investors. In no circumstances will the Company be responsible
for any costs, losses or expenses incurred in connection with any appraisal or investigation of the Company.

This Presentation does not constitute, or form part of, any offer or invitation to sell or issue, or any solicitation of any offer to subscribe for or purchase any securities in the Company, nor shall it, or the fact of its delivery, making or
distribution, form the basis of, or be relied upon in connection with, or act as any inducement to enter into any contract or commitment whatsoever with respect to such securities. Any such solicitation or offer will be made by means of an
admission document to be issued by the Company in due course and any decision to subscribe for securities in the Company should be made solely on the basis of the information contained in such document.

The delivery, making or distribution of this Presentation in or to persons in certain jurisdictions may be restricted by law and persons who receive this Presentation should inform themselves about, and observe, any such restrictions. Any
failure to comply with these restrictions may constitute a violation of the laws of the relevant jurisdiction. In particular, this Presentation has not been approved by an authorized person pursuant to Section 21 of the Financial Services and
Markets Act 2000 (“FSMA”) and accordingly, it is being communicated in the United Kingdom only to persons to whom this Presentation may be communicated without contravening the financial promotion prohibition in Section 21 of the
FSMA. Those persons are described in the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (“Order”) and include persons who fall within the category of person set out in Articles 19 and 49 of the Order. Any
investment activity to which this Presentation relates in the United Kingdom is available to, and will only be engaged with such persons and this Presentation should not be acted or relied upon in the United Kingdom by persons of any other
description. No offer of securities in the Company is being or will be made in the United Kingdom in circumstances which would require a prospectus to be approved by the UK Financial Services Authority (“FSA”) under Section 87A of the
FSMA.

The securities proposed to be issued by the Company (the "Common Shares") have not and will not be registered under the U.S. Securities Act of 1933, as amended (the "Securities Act") and may not be offered or sold in the United States
except pursuant to an exemption from, or transactions not subject to, the registration requirements of the Securities Act. In addition, other than to a limited number of persons reasonably believed to be qualified institutional buyers (as
defined in Rule 144A under the Securities Act), neither this Presentation nor any copy of it may be taken or transmitted into the United States of America or distributed directly or indirectly, in the United States of America or to any resident
thereof except in compliance with the applicable U.S. securities laws. Any failure to comply with these restrictions may constitute a violation of applicable U.S. securities laws.

By accepting this Presentation, the recipient represents and warrants that it is a person to whom this Presentation may be delivered or distributed without a violation of the laws of any relevant jurisdiction. This Presentation is not to be
disclosed to any other person or used for any other purpose and any other person who receives this Presentation should not rely or act upon it.
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