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PTP Products Supported in LINKPlanner V5.x.x (@ cambivm Networks:

I N

N500, 220,406-470,700 & 900 MHz

PTP 450 900 MHz, 3.5, 3.6 GHz

PTP 450i & 450b 3.5,3.6,4.9-58GHz

PTP 670 4.8—-5.9 GHz

PTP 700 4.7 —-5.8 & 7-8 GHz
SUEENZIFIE | e 55 5.1—5.8 GHz

PTP 550E 49 -6 GHz

ePMP 1000 & Force 1xx 24,49-59GHz

ePMP 2000 5.1-5.8 GHz

Force 300 51-5.8 GHz
Licensed PTP PTP 820/820i 6-80 GHz

PTP 850E 80 GHz



PMP Products Supported in LINKPlanner V5.x.x (@ carmbium Networks

N500 406-470,700 & 900 MHz
cnhRanger 2.3—-2.6 GHz

ePMP 1000 & 11n Force1xxSM 2.4,49-59 GHz
ePMP 2000 & 11n Force 1xxSM 5.1-5.9 GHz

ePMP 3000, ePMP 3000L & 11ac 4.9-5.9 GHz

: o Force 300 SM
Point to Multipoint - 5316 450 24,35,3.6, 54, 58 GHz
PMP 450i 900 MHz, 3.5, 3.6, 4.9 — 5.8 GHz
PMP 450m 35 3.6,5.1 — 5.8 GHz
PMP 450b 35 3.6.5.1 — 5.8 GHz
PTP 670 HCMP 48— 5.9 GHz
PTP 700 HCMP 47-58 & 7-8 GHz

« cnPilot WiFi products are available in LINKPlanner in the BOM Estimator



Obsolete products (@ cambium Networks'

* LINKPlanner upgraded to 64 bit in V5.0.0 from 32 bit in earlier releases

* The following obsolete products are still supported in V5.x.x releases
« PTP 250
« PTP 450 (5 GHz)
« PTP 650
« PTP 800and PTP 800i
« PTP 810and PTP 810i

* The following obsolete products are still supported in V4.9.1 and earlier releases
« PTP 300
« PTP 400
« PTP 500
« PTP 600



Online Map ChangeS @ Cambium Networks"
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Clutter Data Sources (@ cambium Networks®

* United States
« NLCD 2016 Land Cover (for more information, visit https://www.mrlc.gov/data/nlcd-2016-land-cover-conus)

» Coordinate Resolution: 30 meters
 Data Sources: Landsat ETM, Landsat TM, DEM, USGS/EROS

« Europe

» Corine Land Cover (CLC) 2012 (for more information, visit https://land.copernicus.eu/pan-european/corine-
land-cover/clc-2012%tab=metadata)

» Coordinate Resolution: 100 meters
« Data Sources: Photointerpretation of satellite images by the national teams of the participating countries

 Rest of the World

« GLOBCOVER 2009 (for more information, visit
http://due.esrin.esa.int/files/GLOBCOVER2009 Validation Report 2.2.pdf)

* Coordinate Resolution; 300 meters
 Data Sources: MERIS FR



https://www.mrlc.gov/data/nlcd-2016-land-cover-conus
https://land.copernicus.eu/pan-european/corine-land-cover/clc-2012?tab=metadata
http://due.esrin.esa.int/files/GLOBCOVER2009_Validation_Report_2.2.pdf

Clutter Data Sources (@ cambium Networks®

The clutter heights are classified by land use instead of height

Consider changing the default heights for the project clutter
« If the local area’s clutter heights don’t correlate with the default heights

Note that some of the clutter may already be incorporated in the terrain data

Review default heights for all project clutter at the project level

Review clutter type at the link level by editing link profile

Check the clutter heights first, then add obstructions



Editing Clutter Heights and Colors (@ cambium Networks

Project Properties
Project Settings
Prediction Model 5M Antenna Heig

Use Clutter 7

ITU-R e 10 | meters

it Clutter Data X

A=V 9.0 | m Suburban 50| m Light Trees - Shrubs | 0.0 m Water
9.0 m Suburban 5.0 m Light Trej | 12.0 | m Dense Suburban 15.0 | m Deciduous Forest | 0.0 | m Rural - Open
B 120 m Dense Suburban 150 m Deciduo| 0 | 200| m Urban B | 20.0| m Evergreen Forest 5.0 | m Sparse Houses
. 20.0 m Urban . 20.0 m Evergres ] ]
B | 250 | m Dense Urban M| 200 m Tropical Forest B | 200 m Industrial Zone
. 25.0 m Dense Urban . 20.0 m Tropical
. I = =
B 250 m High Rise Urban 350 | m High Rise Urban

l Ok Cancel




Antenna Height and clutter (@ cambium Networks'

Antenna Configuration

Antenna Selection Antenna Azimuth Antenna Tilt AP Antenna Gain

293.0° 48.9% (uptilt) 15.1 dBi

ffitenna Height

(Max height at site is 0.0 m) (23.0° from boresight)

Cambium MNetworks §° ePMP Force 300-25 (22.9dBi)

Power
EIRP Power User Limit[] Interference? []
52 dBm 29 dBm

(Max Power is 29 dBm)

Profile: 1.9 kilometers, Non Line-of-Sight
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« Antenna heights are relative to ground level NOT clutter level
* This may result in significant obstructions if local clutter is higher than antenna height



Check Fresnel Zone clearance (@ cambium Networks’

Hubs  Access Points PMP Links

Fresnel Zone .
5M Name AP Name | Range (km)| Clearance sl L8 Lok L
Loss (dB) Type (m)
(m)

Mater Dei Hospital St Philips: 1 |1.160 -22.1 54.0 Industrial Zone|(20.0} |3 ;
Fort Manoei St Philips: 2 |2.342 -21.7 53.0 Industrial Zone|(20.0) |3 ¢
Windsor Swieal : 2 1.974 -20.0 52.3 Urban (20.0) 3 ‘
(Gzira St Philips: 1 |1.769 -18.3 53.6 Urban (20.0) 3 y
T2 St Philips: 2 |3.032 -18.1 37.6 Urban (20.0) 23 y

« Use PMP Links view to quickly check for obstructed paths using Fresnel Zone Clearance
and Excess Path Loss columns

« See SM Height relative to Clutter Height at SM location
« Use group edit to change SM Height



Best Server SM height options (@ cambium Networks

Subscriber Heights

(O Use subscriber site maximum height? Antenna Height Above Ground

(O) Use height above ground? 3 | meters

(@ Use minimum height above clutter? Min Antenna Height Above Clutter

3 | meters

« Subscriber site maximum height — uses the height set in the Subscriber Sites table, if no
height is defined it will use the height above ground value

* Height above ground — uses a constant value for all subscribers

 Minimum height above clutter — uses antenna height above clutter where that value is
higher than height above ground. If there is no clutter uses height above ground. If using
this value important to ensure both heights are configured correctly.



VieWShed @ Cambium Networks”

« What is a Viewshed? Banar
* An indication of which areas can be “seen”

from a network site, given a tower height and
subscriber height.

* Quickly compare different site options and see
potential holes in the coverage.

» Optical Viewsheds only consider the direct
path. They are typically faster to calculate but
may be optimistic.

 Radio Viewsheds also take into consideration
the Fresnel zone and are therefore frequency
dependent.

« They don’t consider antenna patterns or radio
equipment parameters.




How to create a viewshed

Create New Viewshe X
Select a network site Tower Height | 30 | meters
1 1 Subscriber Height 1 | meters
Pick either |
. . Radi 10| kil i L
» Create Optical LOS Viewshed Z'u; . il
din ’ ril ~
 Create Radio LOS Viewshed Color | . {
Set the parameters —
. . oK C |
Note if “Use Clutter” is selected / - —
Subscriber Height is height above clutter B e n
. : Vallett
NOT height above ground but Tower e .~ ol
Height is always above ground S
Qormi L
Frequency is only used for Radio oty
viewsheds Airport
® Zejtun
Museum

@ Cambium Networks™

Lavers:

p : A
American Tower sites

Create Optical LOS
Viewshed

Create Radio LOS

Viewshed

— Display-
Gafa

® None

Marsaskala



Managing viewsheds (@ cambium Networks'

S an Pawl Layers:
 Viewsheds from different sites can be o - O,
displayed simultaneously | | e
Create Optical LOS
. . Swingi= Viewshed
« Only one viewshed per site can be W e e —
. ar y ¢ g ;_ Viewshed
dlsplayed Mosta a2 ' a% a.lletta |
* Use the radio buttons to choose which one | Wt Airport
. a .- 1 A -‘ : .\ al r,asg; 'C) :
to dlsplay o > ﬁ g;bqr C'le)mflﬂmf B :
. R : \ g > :Ei:tkm J clutter
« Use the x to delete a viewshed ; s 20 saci/ B ‘
 The information next to each viewshed choptio S b

Zejtun 20km / 5.8 GHz

shows Tower height, subscriber height, / e
radius, frequency (if Radio) and clutter (if ", s
clutter was selected) as well as the color



CBRS Export - Configuration (@ cambium Networks'

File Edit View | Project Tools Help

D Ew HD New Metwork Site J
 The CBRS SAS registration =-0) Malta_v5.3  New Subscriber Site
spreadsheet can be exported e-%" Network - New PTP Link Curl-L
____{:-00 Subscrit MNew Hub A
from LINKPIlanner G-V PTPLINK  New Access Point
Fil-3 PMP Lin

 Ensure that all APs or PTP links & & egject o -neiemAccess "t Custom Fields

llllll @ o1p New PMP Link from Subscriber 5i
that need to be exported are M Ace  Delete [ New Field «*EditField 3 Delete Field
configured to 3.6 GHz and have <D subs et profiles Label Default Value
the country set to United States o Purge unused profies | PTP End Fields
(CBRS) ...... D PTP | Search part numbers and descrip Horizontal Accuracy

MSN
------ JPMP__ Create CBRS Registration Fields _
. Accuracy
) - qUIpMENT Temprates [T )

To add thc.a extra fields select @ BTP Lot - —
CUStom F|e|ds an reate Horizontal Accuracy
the fields MBI

Vertical Accuracy
—| Subscriber Module Fields
Horizontal Accuracy
MSN
Vertical Accuracy

« Set default values if required



CBRS Export

@ Cambium Networks™

 To Export the spreadsheet follow
the route shown

« Each PTP link or Access Point
will create its own spreadsheet
but multiple can be exported at
the same time

 Choose the folder for the
spreadsheets to be placed in

* Check the spreadsheet and
update any fields as required
before uploading to cnMaestro

“=untry Sy

ted States (CERS) ~ | |G

nge Units SM Range
Max: 2 mi.

Modeled Beamwidth

[+ [ 0]

> Project
All PTP
> All PMP

File Edit View Project Tools Help
New Project Ctrl-N QNE| B Q cearch.
Open (-0 gss Point: Swieqi : 2
Recent Projects >
Import Point Details
Close Ctrl-W Point Equipment
Save Ctrl-5 on and Equipment Selection
Save As.. Ctrl-Shift-5 e e
Export » Metwork Sites (csv)
Project Proposal Report PTP 'n_ks fro_’n this site (csv)
PTP Proposal Reports 5 Subsc-rlber Sites (csv)
PMP Proposal Reports b PTP Links (csv)
PTP Installation Reports » Alis {csv?
PMP Installation Reports b Access Points (csv)
Exit Subscriber Modules (csv)
M-« Swiegi:3 [~ Google Earth (kmz/kml)
d-a Swieqi:4 Ant Performance Chart Data (csv)
E3-000 Valletta [ — -
E|x Valletta - 1 FCC License Coordination
. [ Hughes Hallet PXP450/PXP450i Configuration Files
g T3 Poy PTP450/PMP450 FCC CBRS Registration
. -1 Tigne Fort EIRF PTP650 Configuration Files
B-« Valletta : 3 42 ¢ PTP700TDIO (csv)
s Vallena: 4 (Limit is 48 dBm) (Max Power is 25 dBm)
[-# Project Configuration ALt i AV Fower s m
L Bill of Materials Links to Subscriber Modules
B~ Untitled 1

PTP Link
Hub
Access Point




Cambium Community (@ cambium Networks'

Learn from network operators around the (@ cambium Networks
world

Knowledge Base

Community Forum
* Products
* Network planning

Cambium Networks Community

« Languages Forums
° BUSI neSS Issues Join in the discussion with network operators

around the world and share your expertise.

Knowledge Base

Everything you need to know about Cambium
Products.

 Knowledge Base with technical detail
documents
 Submit development ideas Ideas Your Stories
* Real'world conneCtiVity Stories We believe an Idea can change our product Share your connectivity solutions with the

innovation. community.




Social Media

| £} cambium Networks

@ Cambium Networks™

actvity [l Insighis

* Follow Cambium Networks to get the latest
information

 Facebook
« Google+

PRI C o bium Networks
Telecommunication

Timeline

PEOPLE

* Instagram
* Linkedin
L & & & 1
« Twitter il
[ ] Weibo Triands ke this of have been here

* YouTube

RIEWsEE
. o Reach People Nearby

Get people near Rolling Meadows 1
like your Page

b S
= ,
., Promaote Page

Settings

Abaut

Bulld Aude

Reviews More =

Fhotos

Camum Nelworks

"

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

23"’ “CadyrhCTing invdia®
@nvergence
ind!a“gg!g

irdgrnalional Exhibinon &
21-23 Jan 2015 | Pragat Maidan | New Deini

78 people reached
Liks  Cammant Shars ——
e Ken Lugnthasong, Ankit Chaudhary and 2 others like this

©2020 Cambium Netw orks, Ltd
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Next Week’'s Customer Webinar (@ cambium Networks'

* Tuesday, April 21 at 9:00 AM CDT

* Disaster recovery communications
solutions, best practices for temporary
networks, including hospitals and

yn Spot

schools

* Guest speaker Chris Hillis, co-founder :
of Information Technology Disaster WEBINAR
Resource Center (ITDRC) APRIL 21 at 9:00 AM CDT

* Register at:

https://attendee.gotowebinar.com/register/
7416615353651528205

Disaster Recovery Communications Solutions

Hosted by:

Ray Savich, Cambium Networks @ Cambium Networks™ #
Chris Hillis, ITDRC &



https://attendee.gotowebinar.com/register/7416615353651528205

LINKPlanner Feedback (@ cambium Networks'

Check the Community Forum to see if someone’s already asked your question:
« Cambium Networks Community >

Forums > Planning & Management > LINKPlanner

For a more private discussion
« Send an email to linkplanner@cambiumnetworks.com



mailto:linkplanner@cambiumnetworks.com

Questions

@ Cambium Networks 5 -; ]

ii . —

- 2 " .

* Dl

e +1-888-863-5250
e cambiumnetworks.com
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