CanWISP

Multichannel, mmWand.
Multiband Technologies S

March 30, 2021



MORE CAPACITY IS ALWAYS NEEDED

« More capacity is needed for network modernization
and preparation for 5G.
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« Traditional microwave bands are becoming congested ]
and expensive to use.

« There will always be challenges to find fiber
everywhere at reasonable cost.

« There will be a continued need for a wireless transport 1;', _
alternative, and in the short/mid-term existing |
technologies can largely manage the capacity needs.
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Capacity Capacity and Distance
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Capacity Options

10 Gbps

E-Band, Multi-Band,
Split-Mount Trunking

5 Gbps

4+0/LOS MIMO

2.5 Gbps

Dual 2x112 MHz Channel

1.2 Gbps

112 MHz Channels
500 Mbps

Modulations to 4096QAM




Installation
Maintenance
Upgrades

Spectrum fees

Power costs

Tower and Site costs
Air Conditioning costs
Tower Lease fees




WHAT IS
MULTI-BAND?




Multi-Band

Combines the best of two proven technologies

Microwave Millimeter Wave
e DEIORAPR G Il 7 " « 70t0 90 GHz
« Longer links ~ « Very short links
* Lower capacity W= == » High capacity
« High Availability « Lower Avalilability

Distance Capacity

AVAT NETWORKS



Microwave, E-Band or Multi-Band?

Microwave E-Band Multi-Band
(11-26 GHz) (80+11/15/18/23/26 GHz)

Capacity (per RFU) Low (500 Mbit/s) High (10 Gbit/s) High (10 Gbit/s)
Maximum Link Distance Medium Short Medium (up to 8km)
Availability High (5-9's) Average (4-9's) f'jrigfi‘or(ig't?;%
Spectrum Costs (typical) High Low Low-Medium
Spectrum Management Per link Licensing Per link Licensing Per link Licensing
Spectrum Congestion High Low Low
Installation Complexity High Medium Low
Equipment costs High Medium Medium

Ease of Upgrade (capacity) Difficult Easy Easy

Multi-Band beats Microwave and E-Band for longer, high-capacity links
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Multi-Band Checklist
(Check all that apply)

1 Backhaul capacity demands are rapidly growing in my Network
| pay high spectrum fees for my microwave links

Obtaining more/wider microwave channels is a big problem

| don’t have access to affordable fiber alternatives

E-Band is available, and the spectrum fees charged are (much) lower

U O O 0O O

Many links in my network are less than 10 km

If you checked more than one,

then Multi-Band can reduce your backhaul TCO
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PROTECTING HIGH PRIORITY TRAFFIC

CAPACITY

10 Gbit/s |

2.5 Gbit/s |

Low Priority
Traffic

E-Band Channel

Microwave Channel

99.9%

364 Days
15 Hours

98.5%
359 Days
13 Hours

99.999%

364 Days
23 Hours
55 minutes

99.9999%

.
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TIME

High Priority
Traffic

364 Days
23 Hours
59 Minutes
28 Seconds

(32 seconds outage)

E-Band link
out of service

1 Year
365 Days




Capacity (Mbps)

MULTIBAND CAPACITY AND DISTANCE
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Toronto, CA

Eband
capacity only

TOTAL

A

MULTIBAND
CAPACITY

Location: Toronto, Canada
Microwave: 18 GHz-80 MHz
Channel: Single

E-Band: 80 GHz-2000 MHz
MW Traffic: 99.999%

E-band Traffic: 99.9%
Antenna Size : 2ft

= Multiband
«+++ E-Band:83.5 GHz-Ch:2000.00 MHz (99.9%)
=+ Microwave:18.7 GHz-Ch:80.00 MHz (99.999%)

MW capacity
only

0.0

2.0

4.0
Distance (Km)

6.0

8.0




TIME IN MODULATION — MMW (8KM PATH)

TIME IN MODULATION
MODULATION | CAPACITY (Mb/s) | AVAILABILITY (%) DAYS HOURS MINUTES SECONDS

640AM 8293 99.59873 363 12 50 55
320AM 6911 99.77189 0 15 10 7
160AM 5528 99.85455 0 7 14 27
QPSK 2763 99.93992 0 7 28 42
QPSK_BR12 1628 99.94373 0 0 20 1
QPSK_BR14 814 99.97354 0 2 36 40




WTM 4800 MULTI-BAND ARCHITECTURE

Microwave
Modem Microwave Microwave
(Dual-Core) Transceiver Diplexer

Signal QPSK-4096QAM

Processing Multi-
Band

Switch Antenna
PSU

L1LA/RLB E-Band
Modem

E-Band E-Band

Transceiver Diplexer
QPSK-256QAM

Enclosure
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WTM 4800

Dual-Channel Multi-Band

Band 1
E-Band: 80 GHz
Up to 2000 MHz channel

Band 2

Microwave, eg: 15 GHz
Up to 1x 112 MHz channel
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WTM 4800

Tri-Channel Multi-Band, with A2C+

Band 1
F1 E-Band: 80 GHz

Up to 2000 MHz channel

Band 2
Microwave, eg: 15 GHz

Up to 2x 112 MHz channels

Enable 2"d Microwave channel
« Same bandwidth as first channel

« Same polarization, either adjacent channel
or separated up to width of diplexer
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CAPEX

Tower costs

Power consumption
Installation

Operations

Capacity upgrades

16

One Box
Aviat WTM 4800 Multi-Band

WTM 48xx

DC cable
DC PSU

LOWER
LOW
LOW
SIMPLE
EASY (one device)

EASY (on-demand via Aviat Store)

Many Boxes

Multi-Channel Microwave or Multi-Band

IF cable

Indoor Unit

Aviat One-Box Multi-Box Solutions

HIGHER

HIGH
HIGH
COMPLEX
COMPLEX (many devices)

COMPLEX (long ordering & delivery process)

AVIAT NETWORKS



CAPACITY UPGRADES - MICROWAVE VS MULTI-BAND

i ’ ) Microwave:
+ODU | 1 +ODU |
e 2 + Up to 4x 56 MHz channels
-l - « Maximum capacity up to 2 Gbps

+OMT , +ODU ﬂ I ximd paciy up _ P N

1 e » Each capacity step requires additional frequency
+Cables +Cables channels, hardware deployment, with tower climb

|_!|—|—|:_| |_!|—|—|:_

* More than 4 channels requires a Trunking solution

Multi-Band:

* Initial HW deployment only

« Maximum capacity up to 10 Gbps
« SW download capacity upgrade

* Online purchase

* No site visit, no tower climbs




WICKED FAST INTERNET, PARK CITY USA

- WTM 4818 18/80 GHz Multi-Band link deployed in Park
City Utah

« 9.4 km (5.9 mi) link
« Connects a WISP PMP hub back to a fiber connection POP

« 10 Gbps capacity — more than 20x the microwave link it
replaced

« Link has performed flawlessly even during heavy
snowstorms (7.5 cm/hr)



Aviat Design

Plan your Microwave, E-Band and Multi-Band links in the cloud

Design - Project compee 5% [

Basic v Lock Sites®@ Km/m/°C v DEC v

To185 To23s

Radio Template : n Fixed-MB-80GH2/15GHz-WTMA48XX-NP-1000.00/56.00M! v )
Select here t ow to at
NOW Distance (Km): 5.24
su p p ortin g Antenn: @ Dlameter Multi-Band Antenna
M I M O Multi-band antenna 2Ft | 0.6m v 2Ft| 0.6m v
sites 7245 ft Belmont Mtn wirth Ranch Height (M): 15 15
Ground Elevation (Ft): 7.336.0 5,150.9 -(”)_
Main Antenna Height (Ft): 59 " 33 .2, AutoAntenna Height =]
e — r
MIMO Antenna Height (Ft): 59 = 23 ) Auto Antenna Height L m Q 224 22
Main Antenna Vertical angle (°): 1.28 1.05 1 - B
Recelved Signal  Capacity Availability Frequency Band ;)eu::ge Time pes 184 . > - 1a
MIMO Antenna Vertical angle (°): H
8 -1.28 1.05 (dBm) (Mbps) (%) (GHz) (Days HH:mm:ss) 3 164 -6
Tower height (Ft): 150 e 150 Is -34.44 dBm 415 99.99897 15 GHz 000 00:05:24.82 § 144 k4
I
" " 32, 124 12
Azimuth () T 00 o :9’" ! 49150 99.8815312096 80GHz/1SGHz 000 10:22:40.32 3
-34.44dBm 104 \ 10
K Factor: - P = A a /
1.33 = Clesrance Criteria A A v I ~\ -
L b b A . 4.
F1 Clearance (%): 0.6 . rmi”m" Lol © / \ % f / Y
. b 08 05 16 15 20 25 30 35 40 45 50
| Contact istance
Annual Multipath + Rain (%):

Sign up now and use it for free at aviatcloud.com
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http://www.youtube.com/aviatnetworks
https://blog.aviatnetworks.com/aviatcloud/design-your-multi-band-links-in-aviatcloud/
https://www.linkedin.com/company/aviat-networks/
https://twitter.com/aviatnetworks
http://www.facebook.com/AviatNet

