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* Products Supported

* New Features in Q3/Q4 2018

» Simplified PMP Design Process
* Coming Soon in 2019

» Question and Answer
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Products Supported in LINKPlanner

_m o

ePMP 1000 2.4,4.9-59 GHz
ePMP 2000 5.1 — 5.8 GHz
N500 220, 406-470, 700, 900 MHz
Sub-6GHz PTP PTP 450 900 MHz, 3.5, 3.6, 5.4, 5.8 GHz
PTP 450i 3.5,3.6,4.9 - 5.8 GHz
PTP 670 4.8-5.9 GHz
PTP 700 4.7 — 5.8 GHz
PTP 800
Licensed PTP PTP 810 6-38 GHz
PTP 820/820i
ePMP 1000 2.4,4.9 - 5.8 GHz
ePMP 2000 5.1-5.8 GHz
. . N500 406-470, 700, 900 MHz
HEITEELD AT el PMP 450 2.4,3.5,3.6,5.4, 5.8 GHz
PMP 450i 900 MHz, 3.5, 3.6, 4.9 — 5.8 GHz

PTP 670/700 HCMP 4.7 —5.9 GHz

LINKPlanner continues to support obsolete Cambium products (@ cambium Networks
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New Features in Q3/Q4 2018 — PMP 450

 PMP 450 family
 Added 3 GHz PMP 450m
« Added UL Mu-MIMO

* Increased PMP 450m EIRP levels for downlink
beamforming

« Added 5 GHz PMP/PTP 450b Mid and High Gain
» Added support for min and max modulation modes

@ Cambium Networks"



New Features in Q3/Q4 2018 - Unlicensed

» cnReach
« Added 406-470 MHz bands to PMP
 Added 700 MHz band to PMP
« Added support for PMP T/R = Any and Unpaired

 PTP 650/670/700

« Added CMM5 to PTP 650

« Obsolete PTP 700 Lite parts and kits
 cnPilot in BOM Estimator

 Added e700
 Added e430H

@ Cambium Networks"



New Features in Q3/Q4 2018 - Licensed

 PTP 820
« Added PTP 820C HP
« Added PTP 820G Unit Redundancy
« Added 24 GHz in FCC and Canada
« Added PTP 820G Single Ethernet MC-ABC

« Updated PTP 820C and PTP 820S cable drops to use
fiber for antenna heights above 90 m (295 ft)

@ Cambium Networks"



New Features in 2018 - General

« PMP
 Added user SM Transmit Power limit

« Added ability to choose between subscriber site height
or fixed height in Best Server Analysis

« Added SM count when adding new SMs to an AP
« Added combined PTP and PMP Proposal Report

« Updated user defined antennas to support Vertical and
Horizontal Polarization

* Replaced UGPS with cnPulse

« Changed support email address to
linkplanner@cambiumnetworks.com

@ Cambium Networks"
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Simplified PMP Design
Process
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Simplified PMP Design Process

* Create a PMP Network in 5 easy steps
1. Import Network and Subscriber Sites

Set up PMP Equipment Templates

Add New Hubs

Run Best Server Analysis

Add Channel Plans (optional)

a kN
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Step 1 - Import Network/Subscriber Sites

File Edit  View
B 2@ = &mQ

=18 Malta _ ject: Malta {8 Cambim lahunrksr L
""" o Netwoyk Sites | Add new Network Site to project "Malta" X

(=g e H
o Subscyiber Sites General Information —> ) . T
...... V PTP lAnks Mame: m Maximum Height: 10 meters
------ & PMB Links Project Properties Latitude: | 00.00000N Longitude: | 000.00000E
G-#a Profect Configuratic F‘r'i'].Ef—‘.t Settings Dygriptinn:
...... [ Bifi of Materials Prediction Model SM Ante
ITU-R v ]

Map

\l oK Cancel
|

New Network Site

New Subscriber Site Enter Lat/Long directly

e - Import from CSV or KML file

New Access Point Point/Click on Google Mapst™

e ibebertiode PTP and PMP links can also be imported
from CSV, which includes site location

@ Cambium Networks"
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Step 1 - Import Network/Subscriber Sites

_ ChUsershcdh008\Desktop'\Malta_V1 Metwork Sites.csv X
View Project Tools
| 4 %, | [ Select data delimiter and encoding
B Malta = A —
------ %* Network Sites b : : =
@ C:\Users\cdh008\Desktop\Malta_V1 Network Sites.csv X
------ %7 Subscriber Sites D
1 Mz . .
""" V PTP Links .| Select which columns should be imported
------ 3 PMP Links _fi
% Project Configuratidf| | |rl [ skip firstrow
""" = Bill of Materials A |sg | Name v | Latitude v || Longitude v ||Max. Height (m) | Description v
] :t | HEAD |Mame Latitude Longitude Maximum Height (ft) |Description
Network Sites from KML/ MZ 'I,l'lj | 1 % Alrport 35:51:13.9N 014:28:52.2E 33
Subscriber Sites from KML/KMZ ] 2  Marsaskala 35:51:40.8N 014:33:55.5E 33
2 3  |Rabat 35:52:51.5N 014:24:00.0E 33
| \l: Network Sites from csv 4 st Julians 35:55:08. 4N 014:29:24.7E 33
Subscriber Sites from csv 5  |St. Philips 35:53:35.9N 014:28:55.9E 33
PIP inke feoncov 6  |Swiegi 35:55:16.5N 014:28:44.8E 33
7 Valletta 35:53:58. 7N 014:30:49.4E 66
PMP Links from csv 1
PMP Links from SF csv
PTP Path (.ptpdat)
Path from Hydra (.pth)
Path from csv

Path from Pathloss
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Step 1 - Sites Added

Map

Offline Map / Google Maps™ \

Display... |4 ' x Pt e

Ir-Ramia
Map Satellite -
D Tmaury l)ﬂ'V
Naxxar
16
fgarr
Mosta
Lija
- Bnrklr 49 a” ’Valletta
Attard z St oht llJ. Rinella Bay
5 arc 9@ i ps o
Rabat e 2] Birgu (@)
Malta Paola (@)
Qormi
Marsa
e ® @) Zo@;or
_D'
~ - © .0 MBrsask @
Lug @W\arsaskala
O e O
\\ Airport @..
Siggiewi % b i ©Oe
-~ M¥abba
Marsaxlokk
- =
~ HagarQim @ Qrendi St. Peter's Pool
y Pretty Bay Kal

Go qle i Zurrieg Il-Kalanka

Layers:

Mon daes @9010 Ransls

»

[] . ; A
American Tower sites

4=

Toarmmm o llon
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Step 2 - Set up PMP Equipment Templates

fag LINKPIanner (4.8.8) — O X
File Edit View Project Tools Help
ﬁ@'Hl |ﬁ‘<":g"'.’1 Hi |.¢==Q |t§a Q search
Bm T:Ha _ ent Templates {® cambium Networks™
-5 Metwork Sites
1
L] - .
""o Subscriber Sitgs &Y New Template
-V PTP Links o
1
}f PMP Links quipment Tem - PP Equipment template X
£ Project Configuratic Equipment Template: PMP Equipment template @@ Cambium Networks™
------ @ PTP Antennas
- Template Detail ~
------ 00 Access Point An S e
...... [l Subscriber Mod|/ Name :|PMP 450m 5.8 GHZ = e |
C intion - \ 1 H
------ 4, TDD Sync Descrption Give the template a title
...... Set as default
. _\
/ ------ @ PTP Equ ent Access Point Equipment
...... PMP Equipment Region and Equipment Selection
\ Band Product Country Sync Input Encryption Variant Operating Mode
3 Channel Plans_{— 5.8 GHz ~ | | PMP450m v | |other | | Generate Sync v| |AES v Mu-MIMO
------ <7 BOM Estimator o
) PMP430m Configuration
""" K Best Server Anal Bandwidth Color Code  Adjacent Channel Support Range Units SM Range Frame Period Max Registrations Allowed Downlink Data Contention Slots Broadcast
-2 Bill of Materials 20MHz v |0 ~ | |Disabled ~ | |kilometers km 25ms v 238 ~v| |[75%  ~| |3 ~ |0
( ) Max: 3 mi.
Antenna Configuration
Antenna Selection Modeled Beamwidth E nte r t h e A P Pa ra m ete rS
Cambium Networks 90° FMP 450m Integrated Antenna (15.3dBi) o
the same as on the AP
EIRP SM Receive Target Level AP Interference? [ | Default SM Interference? [ | .
[seleam  [=]cam Equipment page
(Limit is 48 dBm)
v
£ >
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Step 2 - Set up PMP Equipment Templates continued

Continue by setting up the SM Equipment

Subscriber Module Equipment
Region and Equipment Selection

Product

PMP 430b High Gain (Preliminary) ~

PMP 450b High Gain (Preliminary) Configuration Set a d efa u |t
Data Channels DL Maximum Mod Mode UL Maximum Mod Mode

L v |s v b B subscriber

product

Antenna Configuration
Antenna Selection

Cambium Networks 7° High Gain Integrated (22.4dBi)

Performance Summary

Performance to AP Performance to SM

Min Med Mode Required : |21 (QPSK MIMO-A) - Min Mod Mode Required @ |x1 (QPSK MIMO-A) o

Min Availability Required :| 22.0000 Min Availability Required :

Update Performance

B:Nf“:;'“’mp‘ parameters and add
optional extras to the

AP and SM if required

P D... Otv N..

Bill of Materials for Subscriber Module

&1 New Extra

P D... Otv N..
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Step 3 - Add New Hubs

fag) LINKPIanner (4.8.8) — O X

File Edit View Project nelp —>| Progject Tools Help
& % el | | & %° Q3 =" Q search . Mew Metwork Site
=10 [ roject: Malta G New Subscriber Site

-%® Network Sites

.80 iber Si New PTP Link
= Subscriber Sites General Information

[V PTP Links ~—  New Hub
...... » PMP Links Project Properties / l

=N i i i Y

- EDJPETCI;E ionﬂguram Map | rdd new Hubmalta“ X
------ ntennas
...... M Access Point A Sites: Access Point Configuration
------ [l Subscriber Mod Q| ) APs Per Hub:
------ #5 TDD Sync Adi
------ & Custom Fields sirport startng Azimun; | o o | ~OJUST
------ O PTP Link Format Horsasals

St. Philips pa rameters as
------ O PMP Formatting Swieq Separation Angle: | 90 ° :
...... @ PTP Equipment - Valletta required and
______ @ PMP Equipment Range Units: | kilometers - then Select
------ W1 Channel Plans .
SM R - k

...... & BOM Estimator ange m | network sites
------ ¥ Best Server Anal

------ Il Bill of Materials

4 Select one or more sites
< > T

Mews Site

oK Cancel
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Step 3 - New Hubs Added

Map

Display... é . ‘ A o\: ‘/-’ x‘ :\'3 3”"' "_“

»

Ir-Ramla
‘ Layers:
- Map Satellite .. [] American Tower sites
DL raurs l)(7y
Naxxar o
Pembr >
m o € &
’on N
i 8 _S.-:leqi“é
Mosta (@) O'CS)
O H’?io
o ® % \ o
l ja ?
4 Birkirk ) Al etta
Attard 7. o \* b Kinella Bav
: arc ¢ Philips
Mdina ne ‘) . B
Rabat 7, ror® ©
Maltaa ~ . @ 7 Paola o
Qorr
Mar
O
@ ) ZcQJor
Had-Dingli 0 @ O 2
N L 63 MBrsas ka*msaskala
o > ©
H‘IPOFL %
e Siggiewi V. o @
Marsaxlokk +
— (@]
: Hagar Qim o Qrendi (@] & St. Peter's Pool
Pretty Bay Kal
Go g|e /- Zurriea Il-Kalanka

Map data ©2019 Google Terms of Use
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Step 4 — Run Best Server Analysis

fag] LINKPIanner (4.8.8) - O X
File Edit View Prgject Tools Help
FE | |A ¥/ My ¥ "R | ZQ Bl Zma
=-W Maita Best Server Analysis @@ Cambium Netviorks™
[8-%* Network Sites
""%O Subscriber Sites PMP-450 Family SM Product Preferences Results Summary
-V PTP Links in A i
% PMP Link VIR S i @ade [T anal-lmght Check the products that you wish to use. Subscriber places: 141
Ea inks :
i x1 (QPSK MIMO-A) ~ dB meters Use the arrows to sort the products in order of preference.
£J-# Project Configuratic I D Connected places: o
...... @ PTP Antennas PMP 450b Hi.gh G?in Ll Able to connect: 0
...... Ml Access Point An| []0mit connected places? [ |Use subscriber site height? Go FMF 4300 Mid-gain &
. PMP430 Mot meeting requirements (NMR): 0
""" B subscriber Modi PMP450d (retired)
...... 5 TDD Sync PMP450i Out of range (OOR): 0
...... # Custom Fields PMP450i ATEX/HAZLOC
------ D PTP Link Format
------ 3 PMP Formatting
""" (@ PTP Equipment | AP1-sm AP1-SM | AP1-SM AP2-sm AP2-SM | AP2-SM AP3-sm AP3-
...... PMP Equipment| Mame | Height (m) | Selected AP | AR1 - Name Fade Margin | Antenna Gain | AP 2 - Name Fade Margin | Antenna Gain AP 3 - Name Fade M3
quip
Product (dB) (dBi) Product (dB) (dBi) Product (dB
------ #* Channel Plans
" FOM Estimator R} .
______ g Best Server Ana > Best Server Analysis

PMP-450 Family SM Product Preferences
Target SM Mode Target SM Fade Margin Antenna Height Cheek the products that you wish to use.
x2 (QPSK MIMO-B) I:l meters Use the arrows to sort the products in order of preference.
v | PMP 450b Mid-gain 4
Oomit Wed places? [ ] Use subscriber site height? Go v | PMP 430b High Gain 4
Set the Target SM Mpde, S PIs50

PMP450d (retired)

Fade Margin, Antenna Height T ereALoC
and SM product and|then

4

< pselect “Gao’ « >
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Step 4 — Best Server Analysis Results

Best Server Analysis (@ cambium Netvorks”
PMP-450 Family SM Product Preferences Results Summary
Target SM Mode Target SM Fade Margin Check the products that you wish to use. Subscriber places: 141

x2 (QPSK MIMC-B) e - dB 10 Use the arrows to sort the products in order of preference.
- Connected places: 0
v
e oD Mid gain Ll Able to connect: 133

[] omit connected places? [«]Use subscriber site height? Go Create v | PMP 450b High Gain A
] i FrMP450 Mot meeting requirements (NMR): 8
Analysis complete PMP450d (retired)
PMPA50 Out of range (DOR): 0

PMP450i ATEX/HAZLOC

AP 1-5M AP1-5M AP 2 -5M AP 2 - 5M

Name Height {m) | Selected AP | AP 1 - Name r;d_ugll:ll Fade Margin | Antenna Gain | AP 2 - Name APPmZd—ui:ul Fade Margin | Antenna Ga
(dB) (dBi) (dB) (dBi)
Morth Street 10 AP 1 Valletta : 2 PMP 450b Mid-gain (Preliminary) 39.00 16.03
Mandrago 10 AP 1 Valletta : 4 PMP 450b Mid-gain (Preliminary) 36.11 16.03
Marsamxett 10 AP 1 Valletta : 1 PMP 450b Nid-gain (Preliminary) |35.21 16.03 St. Philips : 2 | PMP 450b Mid-gain (Preliminary) 16.03
Knights Hospitallers 10 AP 1 Valletta : 2 PMP 450b flid-gain (Preliminary) 38.12 16.03
Qasba 10 AP 1 Swieqi @ 4 PMP 450b Mid-gain (Preliminary) |26.66 16.03
Gang 10 AP 1 Valletta : 3 PMP 450b Mid-gain (Preliminary) 41.36 16.03
Barrakka 10 AP 1 Valletta : 3 PMP 4500 Mid-gain (Preliminary) |11.67 16.03
Fort Manoei 10 AP 1 Valletta : 4 PMP 450t Mid-gain (Preliminary) 32.25 16.03 St. Philips : 2 PMP 450b Mid-gain (Preliminary) 23.40
Sprachcaffe 10 AP 1 Swieqi : 1 PMP 4508 Mid-gain (Preliminary) |36.31 16.03
Militar 10 AP 1 Swieqi : 4 PMP 4505 Mid-gain (Preliminary) |21.51 16.03
Triq Burma 10 AP 1 Swieqi : 1 PMP 45(b Mid-gain (Preliminary) |32.43 16.03
Corinthia 10 AP 1 Swieqi : 2 PMP 450b Mid-gain (Preliminary) |26.59 16.03 Valletta : 1 PMP 450b Mid-gain (Preliminary) 18.01
Arcisqof 10 AP 1 Valletta : 4 PMP 430b Mid-gain (Preliminary) |41.63 16.03
Dragonara 10 AP 1 Swieqi : 2 PMP 450b High Gain (Preliminary) 6.01 22.41 Valletta : 1 PMP 450b Mid-gain (Preliminary) &.0@
Bellanti 10 AP 1 St. Philips : 1 PMP 450b Mid-gain (Preliminary) | 27.22 16.03 Valletta : 4 PMP 450b Mid-gain (Preliminary)  23.37
Lascaris HMR
Geiza 1mn AP Swiieni * 7 PMP £50h Mid-nain (Preliminan |30 AR 1R N3 Vallatta + 4 PMFP 450h Mid-aain (Preliminar (1A A4

Recommend save the results to a

spreadsheet and take note of all SMs
results to the network which are listed as NMR or OOR

Select Create to apply the
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Step 4 - Best Server Network

»

Map

Offline Map / Google Maps™

X Q0 2 o« Label §
oisplay... | Iy | K %0~ K| 6" ]
MEnens g
. Ir:-Ramia Layers:
Map Satellite pENcles 16 [J American Tower sites %
T8 3l
St Paul's'Bay P
Manikata Naxxar (€] Pembrake @
m o e
Gnejna (o) sh':"" %
< Mgarr @ SSwiegin's,
Mosta (8] 0&
e © Al
@ O,
Lija © Fo N
m BN N e
1 7 B = S Rinella Bay
Alle iy St Philip:
Mdina’ o n® 09 g Philips Birgu® 0
Rabat ®
Malta o Paola ®
Qormi ey
Dingli Cliffs (1) @ &
@ ® Zo@or
-Dinali 5
\ Had-Ding 0 . 8 ©-© V*.vQ[‘;.JSk’:" s
Lugy ® gMarsaskala
. ¥
Airport @
Siggiew Co
- Siggiewi @6ba mw ©e
¥ 8 Marsaxlokk +
¥ o i St. Peter's Pool
Hagar.Qim Q Qrendi t. Peter's Pool
’ / Pretty Bay Il-Kalanka -
- Zurrieq
. n Map data ®2019 Google Terms of Use

Google
PMP Network is now created but can be further optimized by adding a channel plan
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Step 5 - Create Channel Plans

{ad LINKPlanner (4.8.8)

File Edit View Project Tools Help
"-?’-"I@‘Hl |)230';/' W xS IFU = Q search
= [ malta Channel Plans

-%° Network Sites

-5 Subscriber Sites PMP Channel Plans

BV PTP Links
B PMP Links
- Project Configuratic
------ { PTP Antennas
------ 00 Access Paint An
------ [ subscriber Mod
...... #n TDD Sync

------ & (Custom Fields
------ ) PTP Link Format
------ ) PMP Formatting
...... [ PTP Equipment”
(e -

~7 BOM Estim
------ i€ Best Server Anal

-] Bill of Materials

&Y New Channel Flan

Name | Band | Product | Country T/R Spacijs

PMP Channel Flans

A 4

&Y News Channel Flan 3 Delete Channel Flan # Create Plans

Name

Band | Product | Country (MHz)

Unpaired

Channel Plan 1 |5.8 GHz |PMP430m Other

| Raster (MHz) | Ch 1 (MHZ) | Ch 2 (MHz)

T/R Spacing | Bandwidt
(m

(@ cambium Networks™

Color...

ok Increase Channels == Decrease Channels | Color...

Raster (MHz) | Ch 1 (MHz) | Ch 2 (MHz) | Ch 3 (MHz) | Ch 4 (MHz)

2.3 5740.0 5770.0

LR 58300

'

Use Increase Channels to
add more columns

Use Color to change the
color of each channel
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Step 5 - Apply Channel Plans

Either through the Offline Map

[ Offline Map '\ Google Maps™
- 78| b - (S )w] ? ; ’ s e abel Labe 2 |0
| osplay.. | L 'n__u". ‘/5& o o X“" = |@~@~qu ‘:\‘3'5',‘}“ Cr| |[EDatasatss

center = 35.88349N 014.51770E

-8
4 Copy
Paste
® Edit Swieqi: 2
2 Edit hub
) AN
E % Hide
= |
b elete Swieqi ;
e ﬁ)‘ Delete S 2
. @] Ort Attach subscribers ne:
@ ' © Split access point > leqi- 2
e Set channel > | J5740.0 MHz (Ch 1)
@E [715770.0 MHz (Ch 2)
8 e
20 16 12 3 4 ) 3 g iz e 20
kilometers l5830.0 MHz (Ch 4)

Or on the Access Point Equipment panel

Channel Selection
Channel Plan Channel Plan Frequency

Channel Plan 1~ | |5740.0 MHz (Ch 1)
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PMP Design Complete!

fad LINKPIanner (4.8.8) = O X

File Edit View Project Tools Help
fRE BB A/ s AR ZFOQE2RE|ENEQ
o MAaIta Project: Malta (@ cambium Networks™
+1-%° Network Sites
41-%° Subscriber Sites
-\ PTP Links

% PMP Links Project Properties

A 0P Airport Map

L Airport : 1
T Offline Map / Google Maps™
B4 L

- ; i 00 2 abel | = |
-4 t Display... /_\ b | K% x }‘: e =
-4 Airport: 4 Ir-Ramla \ )

3 . les
.00 Marsaskala Map Satellite i -
00 St. Philips ol Paul's'Bay /
; P ' Manikata Naxxeﬁ
00 Swieqi + ]
]-0f0 Valletta P '
—-#& Project Configuratic Mgan, <1
..® PTP Antennas s \
[0 Access Point An'
[ Subscriber Modi e

i TDD Sync Md Attard
# Custom Fields Rabat e 'E

J PTP Link Format

J PMP Formatting
@8 PTP Equipment”
-@# PMP Equipment 2 Had-Dingli f

e

-#3 Channel Plans

-¢7' BOM Estimator \.\ 2 l
: Wi

-¥ Best Server Anal < iggiev

[ Bill of Materials G v \
Hagar.Qim O Qrg

«

General Information

T}~
<«

»

Layers:
. e
[] aAmerican Tower sites

g B L O

Dingli Cliffs«&)

\
|4 Marsaxlokk +
N

St. Peter's Pool

’ Pretty Bay II-Kalanka
< > ||| Google ‘e Zurrieq v

Mao data 2019 Google  Terms of Use
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Coming Soon in 2019




Coming Soon in 2019

« ePMP 3000 and Force 300-16
* cnRanger

* Interoperability between ePMP 1000/2000 and
ePMP 3000

@ Cambium Networks"



Social Media

Follow us to get the latest information

0 Facebook

https://www.facebook.com/CambiumNetworks

LinkedIn

https://www.linkedin.com/company/cambium-

networks _ :
Ce |
1 PRSI C =i bium_ Networks
TW I tt e r Telecommunication

Timeline

https://twitter.com/cambiumnetworks

@ Google+ L
https://plus.google.com/+Cambiumnetworks

o3 Weibo

Gregg Kalman. Michele Scarazzini and 10 other
friends ke this of have been here
C —
0 f ﬂ +7

Reach People Nearby

http://www.weibo.com/CambiumNetworksLtd O I oo i e

e |
L

:

Join us at Convergence India Stop by C193 to speak with our team and
learn about our products and solutions

27)
@nvergence
. 0 295

21-23 Jan 2015 | Pragati Maidan | New Deini

78 people reached
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https://www.facebook.com/CambiumNetworks
https://www.linkedin.com/company/cambium-networks
https://twitter.com/cambiumnetworks
https://plus.google.com/+Cambiumnetworks
http://www.weibo.com/CambiumNetworksLtd

Share Ideas

Learn from network operators around the world

Community Forum
http:/community.cambiumnetworks.com/ @ Cambium Networks

Discussion Forums

Forums Knowledge Base Ideas

Products
Network Planning
Languages
Business Issues
Forums Knowledge Base
Knowledge Base with technical e’ ,
detail documents e T

Submit development Ideas
Real world connectivity Stories Ideas Your Stories

We believe an Idea can change our product Share your connectivity solutions with the
innovation. community.
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http://community.cambiumnetworks.com/
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