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LinkPlanner — MHCTPYMEHT N1aHUPOBAHMA U PacyeTa
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OCHOBHbIE BO3MOXHOCTH

MpocTton BBOA AaHHbIX B cUCTEMY

Mew Metwork Site

Mew Subscriber Site [ Henocpe.ﬂICTBeHHblﬁ BBO.DI .ﬂI/LLI

Mew PTP Link Ctrl-L

New Hub * mnopt n3 panna CSV nam KML

Mew Access Point

Mew Subscriber Module o KnMK Ha KapTaX Google Earth MnM

Delete Ctrl-D G I
et Profiles Oog e Maps
Add new Subscriber Site to project "Malta e X - .I

Mame:  Assodated Medical Maximum Height: 10 meters

Latitude:  00.00000M Longitude:  000.00000E

Description:

~ Google earth
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OCHOBHbIE BO3MOXHOCTH

MHoOroceKkTopHble 1 MHOroCauToBblE CeTH

File Edit View Project Tools

“g” VallettatoSt.Jui » | Project: Malta
@ St.Philips
@ Swieqi
@ Valletta
2 Subscriber Sites
-4 PTP Links
3% PMP Links
401 Airport

| 00 Marsaskala
4 Marsaskala :

-4 Marsaskala :
4 Rabat

St. Pauls
040 St. Philips
St. Philips : 1
1] Empire Stadit
Ferris
] Hasselin
Is-Swatar
Mater Dei Ho|=
University of
. Philips : 2
Fatati

Garcin

Gaetano
Gafa

Santa Venera|
Philips: 4

Furnara
] S. Pawl
Ta Paris
Viontin

-4 Swiegi:3
4 Swiegiz4 -
AP OTL:

T

3

o Fys P Google earth
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ABTOMaTHUUYecKoe noctpoeHne npoduneit Tpacc

‘ File

I B

| A

Help

=

El

=B

Malta
28 Metwork Sites

@
@
@
@

@
@
@

Airport
Marsaskala
Rabat

St. Julians

o Valletta to St. Jy

St. Philips
Swieqi
Valletta

Subscriber Sites

Q
=)

Coo0OOOOOOOOOOOOODOOOOOODOOOOOOOOOOOOUOOOCO

Antnin
4 Marsaskala: 3
f Antnin
Barrakka Gardens

Bruka
Camenzuli
Cannon
Corinthia
David
Divimed
Dragonara
Empire Stadium
Erku

Fatati

Fejgel

Ferris
Ferrovija
Fidwa

Fort Madiena
Fort Maneci
Fort Ricasoli
Fort 5t. Elmo
Furnara
Gaetano
Gafa

Garcin
Garre

Gejza
Gibjun

Gzire

Habag

Hal Farrug
Hal Kirkop
Harbour lightheus
Hasselin
Hay Wharf
High Ridge
Hofra
Hughes Hallet

Independence Gro _

(T

G

* | Subscriber Module: Antnin

Subscriber Module Details

Profile: 1.4 kilometers, Line-of-Sight

425

5.4 GHz' | Product = "ePMP 1000° | Country = u'ltaly’ / Bandwidth = 20 MHz' / Max...

m

Marsaskala

40
375
35
325
30
275
25
225
20
17.5

Height Above Sea Level (meters)

125
10
75

Antnin

01 02 03 04 06 07

Performance Summary
Performance to AP - Marsaskala
Predicted Receive Power : 70 d8m £ 7 dB
Max Usable Mode : MC512 (15QAM 0.75)

Link Summary

110,33 dB
0.01 dB
0.00 d&

110,35 dB

Free Space Path Loss :
Gaseous Absorption Loss ©
Excess Path Loss :

Total Path Loss :

Performance Details

of Materials for Subscriber Module

08
Range on path (kilometers)

09 1 12

Performance to SM - Antnin
Predicted Receive Power : -65 dBm = 7dB
Max Usable Mode : MC514 (64QAM 0.75)

14

Edit View Project Tools

Py ¥R EFORY
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Mpoctoi akcnopT B Capacity Planner

Performance Summary

View in Spreadsheet
SMs per DL modulation

SMs per UL modulation

MC515 (54QAM 0.83) 1 11.1% MC515 (64QAM0.83) O 0.0%
MC514 (54QAM 0.75) 0 0.0% MC514 (54QAM 0.75) 1 11.1%
A MC513 (54QAM 0.67) 1 11.1% MC513 (84QAM 0.67) O 0.0%
MC512 (16QAM 0.75) 3 33.3% MC512 (16QAM 0.75) 1 11.1%
MC511 (16QAM 0.5) 3 33.3% MC511 (16QAM 0.5) 3 33.3%
MCS510 (QPSK 0.75) 0 0.0% MC510 (QPSK 0.75) 3 33.3%
MCS3 (QPSK 0.5) 1 11.1% MC59 (QPSK 0.5) 0 0.0%
MCS51 (QPSK 0.5) 0 0.0% MC51 (QPSK 0.5) 1 11.1%
Total 9 100.0% Total 9 100.0%

Cambium Capacity Planner

LINKPlanner Performance Summary

— rWinncom Technologies

INPUT SMs DIREC

DL/UL/Total DL/UL/Total
Throughput per Throughput per
SMs per DL modulation SMs per UL modulation modulation [Mbps] SM [Mbps]
MCS15 1 11.1%|[MCS15 0 0.0% 0/0/0 0/0/0
MCS14 0 0.0%|[MCS14 1 11.1%| 4.08/2.66/6.74 4.08/2.66/6.74
MCS13 1 11.1%|(MCS13 0 0.0% 0/0/0 0/0/0
MCS12 3 33.3%|MCS12 1 11.1% 4.08/2.66/6.74 4.08/2.66/6.74
MCS11 3 33.3%|MCS11 3 33.3%| 12.24/7.99/20.23 4.08/2.66/6.74
MCS10 0 0.0%[MCS10 3 33.3%| 12.24/7.99/20.23 4.08/2.66/6.74
MCS9 1 11.1%|MCS9 0 0.0%| 0/0/0 0/0/0
MCS1 0 0.0%|MCS1 1 11.1%| 4.08/2.66/6.74 4.08/2.66/6.74
Totar | Total [ o
DL Average Capacity [Mbps] 16.36
UL Average Capacity [Mbps] 6.43
Total Average Capacity [Mbps] 22.79
( H ™
@ Cambium Networks Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 6
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leHepaTOp cneundpuKauum

—
fis] LINKPlanner (4.0.

Cneundukaumm ans scex

File Edit Miew Project Tools Help
gl A7 ¥R 2D B E
.
§ IsSwetor - | Bill of Materials for Malta KOMIMOHEHTOB:
[ Mater Dei b
o [ University ¢
i PTP Network BOM
* [lponeTbl TOYKA-TOYKA
[l Fatati View in Spreadsheet
f Garcin
-§ ua P @ * To4yKku gocTyna
= . Philips : 3 01010419001 Coaxial Cable Grounding Kits for 1/4" and 3/8" Cable 34
Cannon C000065K022 PTP 650 Lite (Up to 125Mbps) to Full (Up to 450Mbps) Link Capacity upgrade license per ODU 16 A6
. Gaetano C000065L007 PTP 650 LPU and Grounding Kit (1 kit per ODU) 16 . O H e HTC K M e M Oplyn M
1 Gafa C050065H033 PTP 650 Integrated END with AC+DC Enhanced Supply (ReW - U.S. Line Cord) 16
o Santa Venel WB3176 328 ft (100 m) Reel Outdoor Copper Clad CATSE (Recommended for PTP) g
=4 . Philips : 4
| Ferrovija
7 Fumara
PMP Network BOM
. 5. Pawl
u Ta Paris View in Spreadsheet
fl Viontin
~f Ward P/MN Description Qty Notes
=-0§0 Swieqi 30009406002 M-to-N CABLE (16") 2
4 Swieqiz1 60055 SURGE SUPPRESSOR 0
« Sw!eq\ 2 85009325001 5.4-6.0 GHZ, ANTENMNA FOR 60 DEGREE SECTOR 1
& Swieqi: 3 0509004013 €PMP 1000: 5 GHz Cennecterized Radio with Sync (EU) 19
4 Swieqi: 4 €050000D002 ePMP 1000: 5 GHz Sector120 Antenna 3
1 0503000003 ePMP 1000: 5 GHz Sector 90 Antenna 16
) 0540454001 PMP450 CONNECTORIZED WIDEBAND ACCESS POINT 1
PMP Subscriber Modules BOM
3 View in Spreadsheet
-4 Valletta: 4 P/N Description Qty MNotes
= P t Confi ti
& @m:;p A°”t ‘guratien 60055 SURGE SUPPRESSOR 83
B ntennas
[0 Access Point Anter ACPSSW-13 13.6W, 29.5V, 100-240/50-60 + FIXED US 2
IIJ Subscriber Module = €050900C031 ePMP 1000: 5 GHz Integrated Radio (ROW) 5
£, 7DD Sync C050900C033 ePMP 1000: 5 GHz Integrated Radio (EU) 73
# Custom Fields €050900C043 ePMP Force 100AR5-25 High Gain (25 dBi) SM/PTP Radio (EU) 1
&
) Link Formatting CO50900H00 PMP 1000: 4 Pack of ePMP Reflector Dishes 2
|jj Equipment Templz 0540450004 5 GHz PMP 450 Subscriber Module, Uncapped 2
of Materials = SMMEL Universal mounting bracket 2
< [ ] +
((. mbi ks"
Ca ium Networks Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 7
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OCHOBHbIE BO3MOXHOCTH

l[eHepaTop OTYUETOB ANA 3aKa3uuKa U ANA UHCTANNATOPA

\ = == | _ A

I'| Project Ma“? Report \ Project Malta I'
'. LINKPlanner Instaliation \ LINKPlanner Proposa! Report \
05 August 2014 15 August 2014 l\
| R O \
T e I e
g

z 4 Networks
@ Cappeny (/. Ccambium Networks

conter = 35 BEMEN 04 MHE

014 486T4E

contes = 358834

(((‘ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 8



— rWinncom Technologies

Moppeprxusaemoe obopyaosaHue

Pagmnomoctbl PTP
no 6 My,

PP/1 ot 6 Ty,

ToYyKa-MHOIOTOUYKA

@ Cambium Networks"

PTP 650

PTP 600

PTP 500/300
PTP 250
ePMP1000

PTP 800/800i
PTP 810/810i
PTP820

ePMP 1000
PMP 450

4.9-6.05 GHz
2.5,45,4.8,5.4,5.8,5.9 GHz
5.4, 5.8 GHz

5.4-5.8 GHz

2.4,5.1-5.8 GHz

6-38 GHz

2.4,5.1-5.8 GHz
2.4,3.5,3.6,5GHz

Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 9
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HekoTtopbie onpeaeneHus B LINKPlanner

Project [aHHble 060 Bcex caliTax U NpoJsieTax B CETU

Network Site MecTtopacnonoxkeHune obopygosanHua (PP/1, Toukn goctyna)
Hub Site KnacTtep Touek gocrtyna

Access Point CekTtop 6a30B0OM CTaHUMKU, 0BCNYKMBaAKOLLLEN aOOHEHTOB

Subscriber Site MecTo pasmelieHnA aboHEHTCKOM CTaHLU MK

Link PagnonnHua mexxay AByma pagnomoctamm nnm 6asoBoi 1
abOHEeHTCKOM CTaHUMeN

Path CocTaBHble MapLpPYTbl B CETAX C HAIMYNEM aNbTEPHATUBHbIX
MapLIpyTOB

(((‘ Cambium Networks” Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 10
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UHcTtannauma LINKPlanner

e Ckavyaute nocneHun penms LINKPlanner:
http://cambiumnetworks.com/linkplanner*

* PekomeHnayetca yctaHoBuUTb Google Earth
http://www.google.com/earth

*MpumeyvaHme: cHavyana Bbl AONKHbI CO3aTb aKKAYHT B pa3gene
Cambium Networks Support (3To nerko n 6ecnnatHo!)

(((‘ Cambium Networks” Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 12
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Co3paHuMe aKKayHTa

http://support.cambiumnetworks.com

Go to www.cambiumnetworks.com

@ Cambium Networks™

Support Center  Downloads ~ Warranty  License Keys  Forum Logi

Create an account

To create an account on this site, please enter your email address below. We'll send
a confirmation email to that address contfaining a link which you can follow to
complete your registration.

If you already have an account, you can log in over here

Email*

Maponb byaeT Hemea/IeEHHO BbIC/1aH Ha Balll SN1EKTPOHHbINM agpec.

(((‘ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 13
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CKauuBaHMe U YCTAHOBKA

1. B meHto BbIbepUTE
«Downloads»

(((‘ Cambium Networks™

Support Center { Downloads JWarranty  License Keys  Forum

Firefox Start Page (@ UNKPlanner / Cambium N... % | =+

€ | & nhitpsy//support.cambiumnetworks.com/files/linkplanner

( Cambium Networks"”

Support Center ~  Downloads ~ Warranty ~ License Keys ~ Forum  Befa Bruce Collins ~
ePMP
LINKPlanner
ePMP 1000
Profile requests in version 3.5.5 and above
Management Tools Please note: in version 3.5.5 the option to receive path profiles via email has been removed.
Instead. profile data will be automatically inserted directly into your project.
CNS Server In order to use this, you will need to register with the path profile service. After registration, you

will be sent an access token which you should paste into the Password field in the Path Profile
section of the Options dialog.
Planning Tools For further details, please see the Obtaining Link Profiles section of the LINKPlanner User Guide.

!

LINKPlanner

Current Releases

PMP

Accessories

PMP 100 The new V4.0.1 LINKPIanner software release sees the inclusion of PMP into the Cambium

2 3 Y

. 3aTem HanauTte pa3gen
LINKPlanner, incorporating PMP 450 and ePMP. This allows the planning of receive level and prediction (V)

PMP 320 of best modulation mode. It also provides the Bill of Materials required to build the PMP network and (( L I N K P I a n n e r )) C Ka q a M Te
installation reports. ’

PMP 400
PMP 430 There are no new features in this release for existing PTP users who are continuing to plan only PTP

nHctannatop ana ceoen OC

Please note that projects created in this release CANNOT be opened directly in V3.x.x

PTP versions of LINKPlanner. You must save the project as a "LINKPlanner V3 Project File" if you M C l a H 0 B M l e I-I 0 r a M M
want to open the project in version 3.6.6. Unsupported features will be lost. [ ]

PTP 100
TP 2001230 Windows Installer 43.3 MB Download
Release Notes 313.1kB Download
PTP 250
Mac OS X disk image 107.3 MB Download
PTP 300/500
User Guide 70MB Download
PTP 400

, Ltd. All rights reserved. 14
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[TonyyeHue TOKeHa A0CTyna

Eﬂ PFTP LINKPlanner (3.6.5)
File Edit Wiew Proj
FE

Ctrl-2

vindow

""" a@' Personal Information ¥ou must register with the path profile service to obtain your access token.
il ~14 Templates
..... Units Access token: SRS SSEEEEEES

6 Default Regions
: Test profile service

Reguest a new access token

Request profiles manually? ||

| -7 Bill of Materials

(((‘ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 15



Nowlarosasa npoueaypa pacyera

TOYKa-TOUYKa

4.

5.

@ Cambium Networks”

MIMmnopT/co3pgaHne canTos
Co3faaHue NponeTos

KoHdurypmposaHue

— YacTtoTbl, TN 060pYyA0BaHUA,
MOLLHOCTb

— Tunbl aHTEHH, BbICOTbI NogBeca

[MpocMmoTp 1 n3meHeHme npoduna
(HaHeceHMne npenAaTcTBUiA)

AHann3 TpeboBaHUN U
pe3ynbLTaToB

— OnTummnsauma napameTpos
Co3paHue cneumnduKaumm mn
OTYyeTOB

TOYKa-MHOIOTOYKA

1. Wmnopt/co3aaHne catos
2. Co3paHue caunTa-knactepa (Hub)
3. [JobaBneHune/KoHPpUryprupoBaHue
TOYeK A0CcTyna
— Twn, yacToTbl
— AHTeHHa, a3NMYT U HAaKJ/1I0OH

— BbIxogHaa MoLWHOCTb, YpOBEHb NpUema
(SM Receive Target Level) u nomexu

4. CoeanHeHMe abOHEHTCKUX CalTOB C
TOYKaMM 40CTyna

5. [pocmoTp n nameHeHue npodpmns
(HaHeceHMe npenATCcTBUIA)

6. AHanus TpeboBaHWUI N pe3ynbLTaToB
- OnTMmMmMsauua napameTpoB

7. Co3pgaHue cneunduKkauum n oT4eToB

Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 16
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Co3aaHuMe HOBOro NpPoeKTa

[y LINKPlanner (4.0.1]

MNew Project

Recent Projects »
Import » atio
Close Ctrl-W erties
Sawve Ctrl-5
- Save As... Ctrl-5Shift-s
Export y Mlap ' Google Maps™ | Google Earth™
A @O . o r o i Label :
k g
PTP Proposal Reports ]@ i | Ao S X| = gl | ® < - "y [E‘G' &
PTP Installation Reports »
PMP Installation Reports r center=00.000(
2 Exit
---x Swieqi:E 60
G- d Swieqi: 3
: [ Swieqi: 4
=000 Valletta 50
D-a Valletta: 1 -
| ] Fort 5t Elm
1 Hughes Ha
IRE! -4.0
1 Tigne Fort
: 1 Waterfront
= Wallats - 2 -3.0

(((‘ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 17
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JlobaBneHue canutos

e JloCTYNHO HECKONbKO cnocoboB AobaneHnsa canTos:
— Bpyu4Hnyto, ainbo nmnopt n3 CSV nan KML

FHE EQI  VIEW CFIOJECT  I0OIS MIEp

Ak bl AP, ¥R FQIREIEE

i
- Malta | Project: Malta i
=-%% Metwork Sites H
- @ Airport = -1t
[ @ Marsaskala i
(- @ Rabat
- @ St Julians = '|
L Valletta to St. ) i
G1-@ St Philips ]
@@ Swiegi |
- @ Valletta
=) vqo Subscriber Sites = A Name: | WS Mandmum Height: 10 meters
u gi"t;:mika‘a: N Latiude: 35,8883 Longiude: 01447362
¥, l‘] Antnin Description:
----- © Barrakka Gardens
- @ Bruka
@-@ Camenzuli
@@ Cannon
#-@ Cerinthia
- @ David 3
- @ Divimed L
@~ @ Dragonara
#-@ Empire Stadium
@ Erku
(- @ Fatati
@ Fejgel
@@ Ferris
- @ Ferrovija
(- @ Fidwa
#-@ Fort Madiena
=@ Fort Mancei
s Valletta : 4
I Fort Manoe
=@ Fort Ricasoli L
B4k Valletta: 3
- Fort Ricasol
(- @ FortSt. Eimo
[#-@ Furnara
@ Gaetano
@@ Gafa
- @ Garcin
- @ Garra =
O i v |

(((.- Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 18
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Co3aaHue NpPoneToB TOYKA-TOUYKA

Add new link to project "Erie Co_49 MK" e

e Ha ocHoBe CMCKa, N1aun From: .
Q sesrn Q) [Qser )
NnpaBbiM WENHKOM Ha | [Akron Falls +] [Akon Falls nl

Ambherst PD i Amherst PD i

Bennett Beach Bennett Beach
Bertrand Chaffee Bertrand Chaffee
Ka pTe Boston Boston
City Hall = | city Hall =
Colden Colden
Collins Collins
Como Lake Como Lake

Offline Map \ Google Maps™ | Googie Earth™ Derby —

BhlXerX e aas B[] Emm) | |Eire Eoet don

&
East Otto East Otto
center=45:45:59.9N 062:10:51.3W ECMC ECMC

ou Eden PD Eden PD

Ellicott Creek Ellicott Creek

Elma Elma

Emery Park Emery Park

Evans Evans
40 Fish Hill T | |Fish il -

Press OK to create the link
.LittIeJudique

CapeJack

.Fnzpatnd<NewG|ang oK H Cancel l

Copy
Paste

kilormeters

40
Delete New Glasgow

Properties

Create link from here
-120 -80 40 80 120 160 20
Create links from this hub

Create ring
Site size U Link thickness ' U i

(((‘ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 19



— !-Winncom Technologies

Co3paHue cauTa-Knacrepa v pobasnexHmne AP

e [lob6aBneHmne canTa-Knacrepa

File Edit View Project Tools Help

AL R A 0, 2| ZORBE 2N

i
Add new Hub to project "Malta” h |72 |

=) Malta | Network Sites in Malta
=% Network Sites == @
2@ Airport Name Latitude ‘ Lo 'rtude‘ SEEIITD ‘Dﬁcri ion -
/" Airport to Mars ne Height (m) -

b .f Airport to Valle Airport 35.85572N |014.48118E |10 Et. JulianE
5@ Marsaskala Marsaskala | 35.85132N 014.56541E |10
5@ Rabat Rabat 35.83098N |014.39999E |10
5@ St Julians St. Julans | 35.91901N 014.49019E |10

/ Valletta to St J || st.Phiips |35.89330N |014.48219E |10

""" d P:_I_ 3t St spiegi 35.92124N |014.47912E |10
Eg Stl' tips valletts  |35.83355N 014.51371F 20
- wieqi
W@ Valletta

-5 Subscriber Sites
=% PTP Links
g Airport to Marsask'—
g’ Airport to Valletta
-.g" Rabat to St. Philips
g St. Philips to Swieg
g St. Philips to Vallet
g Swiegi to Valletta
g Valletta to Marsask
g Valletta to St. Juliar
-3¢ PMP Links
200 Airport

A4 Airport:
A Airport:
A Airport:
4 Airport:
=-0j0 Marsaskala
4 Marsaskala :
4 Marsaskala :
4 Marsaskala :
4" Marsaskala :
=-0§0 Rabat

-4 Rabat:1

] David

N _eon '

] . | +

B ha e

T

@ Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved.
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ob6basneHune AP B Knacrep

( E“E_mxmmer (40,

File Edit View Project Tools Help - - —~ -
AR LB AY i, * %X FORBE o E Add new Access Point to project "Malta .

auln Marsaskala “| Hub: 8t. Julians

Marsaskala :

Marsaskala : Details
Marsaskala :

-4 Marsaskala : Mame: | St. Julians Maximum Height:

=-0j0 Rabat

(=8 T.;b;t : I_I.d Description: Airl:"]rt

- avi

0 st Pauls Marsaskala

= oo NN Rabat

. St Julians: 1 Mumber of Access Points:

. Philips 5t. Julians

St. Philips : 1 fseess Points St. Philips

..... H IIi:mrtlire Stac + Add Access Point 38 Delete Selection S'J".'iEl:Ii
----- 1 Ferris

Number of | SM Receive ".I'E"Etlﬁ Antenna | Antenna

. |] Haszselin Hub Name Description | Subscriber | Target Level | H Azimuth | Beamwidth
----- H Is-Swatar Modules (dBm) (deg) (deg) |
_____ H Mater Dei - St. Julians |St. Julians : 1 0 -37 5 0.0 60.0 4
H University ¢ i

St. Philips: 2
----- f Fatati
----- f Garcin
""" H Lidl 5‘1 New Extra 3 Celete Extra View in Spreadsheet
St. Philips : 3

) i lease note changes to the gquantities of Access Point eguipment wi
[ Cannon A, P ch th f Il
----- fl Gaetano
----- {1 Gafa

----- H Santa Vene:
St. Philips : 4 30009406002 M-to-N CABLE (16")

_____ i Ferrovija 600SS SURGE SUPPRESSOR

_____ A Furnara 85009325001 5.4-6.0 GHZ, ANTENMA FOR 60 DEGREE 4
[ s Pawl 0540454001 PMP450 CONMECTORIZED WIDEBAND A

H Ta Paris

----- 1 Viontin

----- 1 Ward

=040 Swieqi

i |

Latitude: | 35.91901M Longitude: | |

<

Bill of Materials for Hub

P/N Description

s oa

@ Cambium Networks"

Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 21
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KoHdurypuposaHue AP

e Bbibepute AMana3oH 4acToT, TUM
obopyaoBaHUA, CTPaHy, TUMN aHTEHHbI, a3UMYT,
Yro/1 HaK/JI0Ha U T.A.

Access Point Equipment =
Reaqion and Equipment Selection
Band Product Country Sync Input Encryption Variant
[5.8 GHz v] [FMP4EU v] [Australia v] [Generate Sync v] [Any v]

PMP450 Configuration
Bandwidth Color Code Max Range Units  Max Range Downlink Data Control Slots  Broadcast Repeat Count  Total Virtual Circuits

20MHz »| [0 w| mies z mi 75 9% 3 o mi

(3.2 km)
Antenna Configuration
Antenna Selection Antenna Height Cable Loss  Antenna Azimuth  Antenna Tilt  Beam Width
Cambium Networks 50° 5 GHz Sector Antenna (17.0d8i) E| 10 meters 1.0dB o= 0.0 = 50°

(Max height at site is 10.0 m)

Power
EIRP Power SM Receive Target Level Interference? [
36 dBm 20 dBm -37 dBm

(Limit is 36 dBm) (Max Power is 20 dBm)

(((‘ Cambium Networks” Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 22
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CoeanHeHne aboHeHTCKUx cantos K AP

LINKPlanner (4.0.1 =)

File Edit Wiew Project Tools Help

FRE TR AT 0. ¥%|FQ Bl &

-0 Marsaskala “ | Access Point: St. Philips : 1
1 Marsaskala : 1 — I
ﬂarsas:a:a : g Bandwidth ~ Max Range Units Max Range DL/UL Ratio  SM Registration Limit Synchronizatiop Source i -
arsaskala :
. B Marsaskola:4 || 227 [mes m] | 2 = m=ral | Add a new SM (max range: 16 km) =
=-0j00 Rabat (1.6 km) | —
: -4 Rabat:1 Antenna Configuration Sites:
f David Antenna Selection Antenna Height -
e !?l 5t. Pauls Cambium Networks 90° 5 GHz Sector Antenna (15.0d8]) [~] 20 meters Q S a
=040 St Julians (Max height at site is 10.0 | - -
a4 Stlulians: 1 Empire Stadium
,_:_an St. Philips — | | Power Ferris
i___a EIRF Power SM Receive Target Level  Interference? [ Hasselin
----- H Empire Stadil 30 dBm 15 dBm -45 dBm IS'E""-'EEF ]
""" i Feris (Limitis 30 dBm) (Max Power is 15 dBm) Mater Dei Hospital
,,,,,  Hasselin University of Malta
----- i Is-Swatar Links to Subscriber Modules
----- H Mater Dei He|
_____ B University of =|| | = Add Subscriber Module
=)~ St Philips: 2
_____ A Fatati SM Name SM Latitude | SM Longitude SM Antenna
----- 1 Garcin : : -
..... I] Lidl Emp!re Stadium 35,90233M 014,49264E Camb!um MNetworks 10% 5 GHz Integrated + Refled
¥ Ferris 35,89979M 014, 48500E Cambium Networks 10° 5 GHz Integrated + Refled
El-4 St Philips: 3 Hasselin 35.80503M  014.48539E  Cambium Netwarks 10° 5 GHz Integrated + Refled
""" i Cannon — | | Is-Swatar 35.89767M  014.47399E Cambium Networks 10° 5 GHz Integrated + Refled
""" fl Gaetano Mater Dei Hospital | 35.90226M 014,47556E Cambium Networks 10° 5 GHz Integrated + Refled
""" I] Gafa University of Malta  35.90202M 014,48462E Cambium Metworks 10% 5 GHz Integrated + Refled
----- |:| Santa Venera
-4 5t Philips: 4
""" 1 Fermovija % Select one or more sites
----- f Furnara s
..... g s Pawl 4 n
----- d TaParis
""" ) viontin Performance Summary
----- J Ward
=-0j0 Swieqi I View in Spreadsheet

P P—T— ' SMs per DL modulation SMs per UL modulation aK Cancel

( Cambium Networks™ Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 23
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NMpocmoTtp AaHHbIX SM U pacyeTtos

fid LINKPlanner (4.0.2)
File Edit View Project Tools

ARk R AT 0.

Help

=-[) Malta -
98 Network Sites I
-5 Subscriber Sites
2% PTP Links
o Airport to Marsaskala
& Airport to Valletta
" St Philips to Swieqi
& St. Philips to Valletta
& Swieqi to Valletta
o Walletta to Marsaskala
& Valletta to 5t. Julians
-3¢ PMP Links
0§00 Airport
040 Marsaskala
10§00 St. Philips
-4 St. Philips: 1
)

I'] Ferris

” Hasselin

0 Is-Swatar

' Mater Dei Hospital
I] University of Malta
5t. Philips: 2

” Fatati

H Garcin

B Lidl

St. Philips: 3

I'] Cannon

” Gaetano

H Gafa

[l Santa Venera

5t. Philios : 4
I

YR FOMXN=|2
Subscriber Module: Empire Stadium

Subscriber Module Details

Subscriber Module Equipment

Region and Equipment Selection
Band Product Country
5.4GHz ePMP 1000 Italy

ePMP 1000 Configuration
Bandwidth Max Range DL/UL Ratio
20 MHz 1 mi, 75/25

(1.6 km)

Antenna Configuration

Antenna Selection Antenna Height Antenna Azimuth  Antenna Tilt AP Antenna Gain

Cambium Networks 10° 5 GHz Integrated + Reflector Dish (19.0d81) [» | 15 meters

(Max height at site is 10,0 m)

223.3° 12+= 6.6 dBi

Paower

EIRF Power Interference? |:|

30 dBm 11 dBm

{Limit is 30 dBm) (Max Power is 11 dBm)

Profile: 1.4 kilometers, Near Line-of-Sight

Performance Summary

Performance to AP - 5t. Philips Link Summary Performance to SM - Empire Stadium

Predicted Receive Power : -74dBm = 7 dB
Max Usable Mode « MCS11 (16QAM 0,5)

Predicted Receive Power : -70 dBm = 7 dB
Max Usable Mode 1 MC512 (16QAM 0,75)

Free Space Path Loss: 110,18 dB
0.01dB
0.17 dB

110.36 dB

Gaseous Absorption Loss :
Excess Path Loss @
Total Path Loss :

@ Cambium Networks"

Copyright © 2016 Cambium Networks, Ltd. All rights reserved.
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HaHeceHue npenaTcTBUM Ha npodunb

 OyeHb BaXKHO MOHATb, HACKO/IbKO
NONYYEHHbIU NPOPUNb COOTBETCTBYET
NEeNCTBUTENbHOCTU

— EcTb /1 Ha NyTM pacnpocTpaHeHMA CUTHANA
MCKYCCTBEHHbIE NPensaTcTBuA (Takme Kak 30aHunA)?

— Y710 C ecTecTBEHbIMU NPENATCTBUAMMU (AepeBbA,
XO/IMbl)?

MpumevaHume: Google Earth moxkeT nomouyb
OTBETUTb Ha 3TU BOMPOCHI.
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HaHeceHue npenaTcTBumn

e LINKPlanner no3sonseTt 6bICTPO HAaHECTM NPENATCTBUA Ha

npodune..

File Edit View Project Tools Help
AR BB AY 0. %X FORNEB Profile Editor =
/ PTP Links “| Subscriber Module: Empire Stadium =
g Airport to Marsaskala o
/" Airport to Valletta Subscriber Module Details B -
g’ Rabat to St. Philips " N
" St. Philips to Swieqi Module Equi Band = '5.4 GHz' / Product = ‘ePMP 1000° / Country = u'ltaly’ { Bandwidth = ‘20 MHZ' | Max... ¥ Range Terrain Obstruction
" St Philips to Valletta km) | height (m height (m
27 s o | - (km) | height (m) | _height (m)
g SWiqi to Valletta 0.000 33.0 0.0
g Valletta to Marsaskala 55 ! !
" Valletta to St. Julians eSt-—Philips Empire Stadium 0.086 23.1 20.0
¥ PMP Links 50 —_ 1 0172 16.4 0.0
=00 Alrpo.rt Double-click to edit profile
B4 Airport ;1 a5 Drag with mouse to select obstructions 1 0.258 12,0 0.0
Airport : 2 - u Alt+Drag to select terrain
[ Airport: 3 3 E 40 Shift+Drag to select both 1 0.344 12.0 25.0
(-4 Airport: 4 = Right-Click for menu 1 0.430 11.8 0.0
=-0j0 Marsaskala 235 i
-4~ Marsaskala: 1 g 0.516 116 0.
Marsaskala : 2 g 30 0.602 16.9 0.0
-4 Marsaskala: 3 @
-4 Marsaskala: 4 2 25 0.688 24.8 0.0
m o
=-0j0) Rabat < 0774 30.9 3.0
£ Rabat:1 & 20
Ry £ 0.860 29.6 0.0
T
) st Pauls b 0.946 27.8 0.0
=-040) St. Julians
i @4 StoJulians:1 10 1.032 28.4 0.0
=010 St. Philips 5 . . . . ‘ . . . . . . . ‘ 1.118 22.5 0.0
54 St. Philips: 1 01 02 03 0.4 05 06 0.7 0.8 0.9 1 11 12 13 m 17.9 0.0
2% R Empire Stadium Range on path (kilometers) 1.204 ! !
-] Ferris 1.290 12.1 0.0
|] Hasselin
u Is-Swatar Performance Summary ES 1.376 9.1 0.0
n Mater Dei Hospital Performance to AP - St. Philips Link Summary Performance to SM - Empire Stadium
] U"_'i_‘-‘a’s‘t}‘ of Malta Predicted Receive Power : -75 dBm % 8 dB Free Space Path Loss : 110,18 dB Predicted Receive Power : -72 dBm +8 db
=2, ?]t PF::I;:.S 2 Max Usable Mode : MC510 {QPSK 0.75) Gaseous AbsorptionLoss : 0,01 dB Max Usable Mode : MCS11 {16QAM 0.5)
T Excess Path Loss ¢ 2.19.dB
. /] Garcin
a o - Total PathLoss : 112,38 dB
B Ll )
r <

LAY opyrig ampium Networks, d. AT fignts reserveda.
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KoHpurypuposaHue n aHanms pesynbratos

e [1na Kaxxaon AP BHOCATCA nCxoaHble AaHHbIE

Access Point Equipment

Reaqion and Equipment Selection

Band Product Country Sync Input Encryption Variant
v] [Australia v] [Generate Sync v] [Any v]

b

PMP450 Configuration
Bandwidth Color Code Max Range Units  Max Range Downlink Data Control Slots  Broadcast Repeat Count  Total Virtual Circuits

20MHz »| [0 w| mies z mi 75 9% 3 o mi

(3.2 km)
Antenna Configuration
Antenna Selection Antenna Height Cable Loss  Antenna Azimuth  Antenna Tilt  Beam Width
Cambium Networks 50° 5 GHz Sector Antenna {17.0d8i) E| 10 meters 1.0dB o= 0.0 = 50°

(Max height at site is 10.0 m)

Power
EIRP Power SM Receive Target Level Interference? [
36 dBm 20 dBm -37 dBm

(Limit is 36 dBm) (Max Power is 20 dBm)

(((‘ Cambium Networks” Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 27
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KoHpurypuposaHue n aHanms pesynbratos

e Pe3ynbTaTbl pacyeTOB AOCTYMHbI HA KaXa0M
SM

Performance Summary =
Performance to AP - 5t. Philips Link Surmmary
Predicted Receive Power : -76 dBm £ 3 dB Free Space PathLoss: 110,18 dB Predicted Receive Power : -72 dBm £ 3 dB
Max Usable Mode : MCS10 (QPSK 0.75) Gaseous Absorption Loss : 0.01 dB Max Usable Mode : MCS11 (16QAM 0.5)
Excess Path Loss 2,19 dB
Total Path Loss: 112,33 dB
Performance Details 3

Common details

MC5.  MCS15  MCS14 MCS13 0 MCS12 0 MCS11 MCS10 MCSe MCS1

Mode: B40AM  B40AM  B40AM  1BQAM  180AM | OPSK OPSK OPSK
Fayloads: Dual Dual Dual Dual Dusl Dual Dual Single
Code rate: 082 0.75 087 0.75 0.5 0.75 0.5 0.5

Performance to Access Point

System Gain Margin (dB}: MiA MiA MiA MiA MiA 1.3 5.3 8.3
Performance to Subscriber Module
System Gain Margin (dB}: A A A A 5.0 T3 1.0 123

(((‘ Cambium Networks” Copyright © 2016 Cambium Networks, Ltd. All rights reserved. 28
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Co3paHune cneunduKauum

LINKPlanner (4.0.

File Edit View Project Tools Help

B W AP M. ¥ R|EQ | & El
| I-Swatar -~ | Bill of Materials for Malta
Mater Dei
1 University c PTP Network BOM
(= . Philips : 2
Fatati View in Spreadsheet
Garcin
0 Lid P/N Description Qty
=, . Philips : 3 01010419001 Coaxial Cable Grounding Kits for 1/4" and 3/8" Cable 34
Cannen C000065K022 PTP 650 Lite (Up te 125Mbps) to Full (Up to 450Mbps) Link Capacity upgrade license per ODU 16
Gaetano C000065L007 PTP 650 LPU and Grounding Kit (1 kit per ODU) 16
Gafa C050065H033 PTP 650 Integrated END with AC+DC Enhanced Supply (RoW - U.5. Line Cord) 16
[l SantaVene WEB3176 328 ft (100 m) Reel Outdoor Copper Clad CATSE (Recommended for PTP) g
(= . Philips : 4
Ferrovija
Furnara
PMP Network BOM
H 5. Pawl
1 TaParis View in Spreadsheet
1 Vientin
H Ward P/N Description Qty Notes
-0 Swiegi 30009406002 N-to-N CABLE (16") 2
: Swieqi:1 600SS SURGE SUPPRESSOR 20
Swieqi : 2 85009325001 5.4-6.0 GHZ, ANTEMNA FOR 60 DEGREE SECTOR 1
Swieqi: 3 0509004013 €PMP 1000: 5 GHz Connectorized Radio with Syne (EU) 19
[-a Swiegi:d 0509000002 ePMP 1000: 5 GHz Secter 120 Antenna 3
BUID Valletta 0509000003 ePMP 1000: 5 GHz Sector 90 Antenna 16
-4 Valletta: 1 C054045A001 PMP450 CONNECTORIZED WIDEBAMND ACCESS POINT 1

PMP Subscriber Modules BOM

View in Spreadsheet

-4 ‘u‘alle’c.ta 14 ) P/N Description Qty Notes

= g’:;;iﬂ:f::m” 60055 SURGE SUPPRESSOR 83

EIH Access Point Anter ACPSSW-13 13.6W, 29,5V, 100-240/50-60 + FIXED US 2

) IH Subscriber Madule £ C050900C031 ePMP 1000: 5 GHz Integrated Radio (ROW) 5

5:1 TOD Sync C050900C033 ePMP 1000: 5 GHz Integrated Radio (EU) 73

2 Custom Fields C050900C043 €PMP Force 100AR5-25 High Gain (25 dBi) SM/PTP Radio (U] 1

.3 Link Formatting C050000H008 €PMP 1000: 4 Pack of ePMP Reflector Dishes 20

rjj Equipment Temple C054045C004 5 GHz PMP 450 Subscriber Module, Uncapped 2
‘_‘ ™ SMMBL Universal mounting bracket 2

@ Cambium Networks™ | ! 29
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PacwinpeHHble BO3MOXHOCTHU

34eCb PAaCCMOTPEHbBI TONIbKO OCHOBHbIE GYHKUMU NPOTrPamMmmbl.
Bo3morkHocTtn LINKPlanner ropasgo wupe!

* VYyet Tpaduka T1/E1 PepakTnpoBaHue BbICOT B npodune

e CUHXPOHM3aLNA * MmnopT npodunen ns apyrux
NCTOYHUKOB

e Moandukauma cneunPumKkaumm

e OdopmnenHune Kapt

e [llabnoHbl 06opynoBaHUS

e Pa3Hble mogenu npeackasaHua

* [lpocTpaHcTBEHHOE
pa3HeceHue

* MopgennpoBaHune NpPoneToB
1+1, 2+0, 2+0 XPIC
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Understanding Availability!
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Downtime per

Availability % Downtime per year Downtime per week
month

90% ("one nine" 36.5 days 72 hours 16.8 hours

95% 18.25 days 36 hours 8.4 hours

97% 10.96 days 21.6 hours 5.04 hours

98% 7.30 days 14.4 hours 3.36 hours

99% ("two nines") 3.65 days 7.20 hours 1.68 hours
99.50% 1.83 days 3.60 hours 50.4 minutes
99.80% 17.52 hours 86.23 minutes 20.16 minutes
99.9% ("three nines") 8.76 hours 43.2 minutes 10.1 minutes
99.95% 4.38 hours 21.56 minutes 5.04 minutes

99.99% ("four nines")

52.56 minutes

4.32 minutes

1.01 minutes

99.999% ("five nines")

5.26 minutes

25.9 seconds

6.05 seconds

99.9999% ("six nines"

31.5 seconds

2.59 seconds

0.605 seconds

@ Cambium Networks"
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Cnacubo 3a BHMMaHue!

Bbl moxeTe nonyuntb 60nbLe MHGOPMALIMK O MPOAYKTAX
n peweHnax Cambium Networks
B opunce Winncom Technologies

r.TawkeHT, 100025,
yn. A. Kaxxapa, 6-n npoe3a, 35
+99871 150-39-39
sales.ca@winncom.com
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