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Podsumowanie projektu

Dokument zawiera planowanie radiowe dla sieci dystrybucyjnej oraz planowanie
radiowe dla punktow dostepowych zewnetrznych

Na zlecenie Urzedu Miejskiego w Ciechanowcu w zwigzku udziatem UM w inicjatywie
.Propagowanie tgcznosci internetowej w spotecznosciach lokalnych — WIFI4EU” w
ramach instrumentu ,tgczac Europe”.

Lokalizacja weztéw sieci szkieletowej

W ramach niniejszego projektu zostaty wybrane nastepujgce punkty, w ktérych
zlokalizowane zostang wezly sieci szerokopasmowe;j:

1. Urzad Miejski w Ciechanowcu, ul. ul. Mickiewicza 1 — lokalizacja — dach
budynku, wspétrzedne geograficzne: 52.67833N, 022.49866E

2. Miejska Biblioteka Publiczna w Ciechanowcu, ul. Mostowa 8 - lokalizacja —
dach budynku, wspétrzedne geograficzne: 52.67803N, 022.49654E

3. Przystan Miejska przy Stadionie Miejskim Miejska w Ciechanowcu, ul. Mostowa
8 — lokalizacja — maszt monitoringu miejskiego, wspotrzedne geograficzne:
52.67878N, 022.49507E

Zaprojektowane wezty sieci szerokopasmowej potgczone zostang za pomocg tgczy
radioliniowych pomiedzy odpowiednimi punktami tj. topologii PTP (Point-to-Point)

Od punktu centralnego znajdujgcego sie w Urzedzie Miasta w Ciechanowcu bedg
realizowane dwie radiolinie PTP do Miejskiej Biblioteki publicznej w Ciechanowcu oraz
do Przystani Miejskiej przy Stadionie Miejskim w Ciechanowcu.
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Lokalizacja zewnetrznych punktéw dostepowych

Zewnetrzne Punkty Dostepu

wspoirzedne
geograficzne

Lp. | Miejsce Adres

1 |Urzad Miejski w Ciechanowcu ul. Mickiewicza 1 2326132225
2 | Urzad Miejski w Ciechanowcu ul. Mickiewicza 1 2226222235
3 |Urzad Miejski w Ciechanowcu ul. Mickiewicza 1 (5)226222225
4 | Miejska Biblioteka Publiczna w Ciechanowcu ul. Mostowa 8 g;;zggﬁg
e i et )
e e R -

Projekt wykonano w programie LINKPlanner w wersji 5.3.0 , do planowania zatozono
jako urzgdzenia sieci dystrybucyjnej:

- Cambium Networks - ePMP Force 300-16

A jako punkty dostepowe wewnetrzne:
- Cambium Networks — PMP450i — okreslajgc moc ustawienia fizyczne, tak aby byty
odpowiednie z produktem - cnPilot E501S
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Mapa sieci

Project Urzad Miejski w Ciechanowcu

Network Map
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Rys. 1. Mapa lokalizacji punktéw sieci dystrybucyjnej
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Zestawienie urzadzen dla sieci dystrybucyjnej

Link name

Max aggregate IP

Biblioteka Migjka to
Uk Ciechanowiec

Przystan Miejska to
Uk Ciechanowiec

Product Local antenna Remote antenna throughput
Cambium Metworks Cambium Networks

ePMP Force 300-16 1ft ePMP Force 1ft ePMP Force

[Preliminary) 300-16 300-16 329.78 Mbps
Cambium Metworks Cambium Networks

ePMP Force 300-16 1ft ePMP Force 1ft ePMP Force

[Preliminary) 300-16 300-16 329.78 Mbps

Bill of Materials : PTP Mebwork

Part Mumbear Oty Description
CDOOMDLIOGS 4 Gigabit Surge Supprassor (30V]
CO50910C211 4 ePMP 5 GHz Force 300-16 Radio (ROW] (EU cord).
Kit includes radio with antenna, power supply, line cord and mounting bracket
EW-E2EPFI00-WW 4 ePMP Force 300 Extended Warranty, 2 Additional Years
05 May 2020
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Zestawienie urzadzen dla zewnetrznych punktéw dostepowych

Access Point Taotal

Mame Antennza Connectad Pradicted
Product Azimuth Beamwidth  Band Max Range  Subscribers  Throughput

Biblioteka

Migjska @ 1 PMPASOH 250.0° a0.0® 5.4 GHz 1 miles o 0.00 Mbps

Przystan

Migjska ;1 PRPASDN 0.0 o0.0° 5.8 GHz 1 miles 0 0.00 Mbps

Przystan

Migjska ;2 PRMPASOI 270.0° =i 5.8 GH:z 1 miles o 0.00 Mbps

Um

Ciechanowiec

. | PRMPASOI 3n.n® a0.0" 5.8 GHz 1 miles o 0.00 Mbps

Um

Ciechanowiec

t 2 PRMPASOI 260.0° a0.0" 5.8 GHz 1 miles o 0.00 Mbps

Um

Ciechanowiec

] PMPASOH 340.0° a0.0® 5.8 GHz 1 miles o 0.00 Mbps

Bill of Materials : PMP Metwaork

Part Number Oty Description

01010419001 12  cCopaxial Cable Grounding Kits for 1/4" and 3/8" Cable
COD00G5L00T 6 LPU and Grounding Kit {1 kit per ODU)

COS0045A005 [ 5 GHz PMP 4500 Integrated Access Point, 90 degree (ROW).

Requires suffix "B" or newer

EW/-E2PMIASAP-WW [ PMPA50/450i Access Point Extended Warranty, 2 additional Years

MODDODOLD3A &  POWER SUPPLY, 30W, 56V - Gbps suppaort

MOO0900LD32 ] CABLE, UL POWER SUPPLY CORD SET, 720mm, EL.
This power cord replaces NOOOSDOLOOE

WB3I17E 2 328 ft (100 m) Reel Dutdoor Copper Clad CATSE (Recommended for PTP)

05 May 2020
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Radiolini

Na rysunku

a dystrybucyjna Biblioteka Miejska — UM Ciechanowiec

Biblioteka Miejska to UM
Ciechanowiec

zostat przedstawiony przekroj terenu pomiedzy weztami zlokalizowanymi

w Publicznej Bibliotece Miejskiej w Ciechanowcu a budynkiem Urzedu Miejskiego w
Ciechanowcu

Equipment: Cambium Metworks ePMP Force 300-16 (Preliminary] Integrated

Cambium Metworks 1ft ePMP Force 300-16 @ 15 m Cambium Metworks 1ft ePKP Force 300-16 & 22 m
138 — — 138
E 136 4 Biblioteka Miejska U —].EEE
% 134 4 - 134 %
132 4 - 132
E 130 - 130 E
¥ 128 - - 128 &
¥ 126 - - 126 8
B l24 - 124
w122 L 122+
E 120 | 120
= 11B - - 1183
= 116 - - 116 &=
'E 114 4 - 114 .E
T 112 4 112 =
110 T T T T T T T T T T T T T T 110
001 002 003 0.04 005 0.06 007 008 009 01 0.11 0.12 0.13 0.14
Range on path (kilometers)
Wydajnosc¢
Performance to Biblioteka Miejska Performance to UM Ciechanowiec
Mean 1P 164.E9 Mbps 164 8% Mbps
IP Availability 100.0000 % for 1.0 Mbps 1000000 % for 1.0 Mbps
05 May 2020
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Parametry tgcza radiowego:

Performance to Biblioteka Miejska Operating Conditions Performance to UM Ciechanowiec
Predicted Receive Power:  -31dBm + 7dB Frame Size: 1518 < Bytes Predicted Receive Power:  -31dBm <+ 7dB
Mean IP Predicted : 164.89 Mbps Link Summary Mean IP Predicted : 164.89 Mbps

Aggregate IP Throughput :
Lowest Mode Availability : 100.0000 %

329.78 Mbps

Mean IP Required : Mbps Mean IP Required : Mbps

% of Required IP : 3298 % % of Required IP : 3298 %
a y System Gain Margin : 47.50 dB 2 .
Min IP Required : 1.0 | Mbps Min IP Required : 1.0 Mbps
4 P Free Space Path Loss : 90.77 dB a P
Min [P Availability Required : % Gaseous Absorption Loss: 0,00 dB Min IP Availability Required : %
Min IP Availability Predicted : ~ 100.0000 % Excess Path Loss : 0.00 dB Min IP Availability Predicted : ~ 100.0000 %
Total Path Loss : 90.77 dB

Wydajnos¢

LINKPIanner version 5.3.0 Proposal Report

Charts  Details
Performance to Biblioteka Miejska Performance to UM Ciechanowiec
99.99999% - 99.99999% - -
99.9999% 3 — 99.9999% — -
99.999% 4 1 99.999% 3 &
£ z
= 99.99% 4 = 99.99% 4
Q Q
[) [
T 99.9% T 99.9%
z S
99.0% § . 4 1 99.0% J
90.0% 90.0%
00% T T ‘ T T 0.0% T T T T T
20 40 60 80 1 120 140 160 20 40 60 80 100 120 140 160
Capacity (Mbps) Capacity (Mbps)
Podsumowanie linku PTP
Link Summary
Link Length 10.147 km System Gain Margin 47 50 dB
Band 5.4 GHz Mean Aggregate Data Rate 32978 Mbps
Regulation other annual Link &vailability 1000000 %
Maodulation Adaptive annual Link Unavailability O zecs/fyear
Bandwidth 40 MHz Frame Size 1518 Bytes
Total Path Loss o0 77 dB Prediction Model ITu-R
System Gain 13827 dB
05 May 2020
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Climatic Factors, Losses and Standards

di/dH not exceeded for 1% of Gaseous Absorption
time -252.76 M units/km Loss 0.00 dB
Area roughness 110x110km 21.02 metre Link Type Line-of-Sight
Geodimatic factor 2 0le-04 Excess Path Loss 0.00 dB
Fade Occurrence Factor (PO} BD2e-11 armospheric Gasses ITU-R P.676-7, ITU-R P.B35-4
Path inclination 72.08 mr Diffraction Loss ITU-R P.526-10
wvalue of K Excesded for 99.99%
[ke) 0.40 Propagation ITU-R P.530-12
Excess Path Loss at ke 0.00 dB Rain Rate ITU-R P.B37-5
0.01% Rain rate 34.06 mim/hr Refractivity Index ITU-R P.453-0
Free Space Path Loss 90.77 dB

Bill of Matenials
Part Mumber aty Description
COOO00DL0ES 2 Gigabit Surge Supprassar (30V]
CO50910C211 2 ePMP 5 GHz Force 300-16 Radio (ROW] (EU cord).

Kit includes radio with antenna, power supply, line cord and mounting bracket

EW-E2EPFI00-WW 2

ePMP Force 300 Extended warranty, 2 Additional Years

05 May 2020
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Radiolinia dystrybucyjna Przystan Miejska — UM Ciechanowiec

Przystan Miejska to UM
Ciechanowiec

Na rysunku zostat przedstawiony przekrdj terenu pomiedzy weztami zlokalizowanymi
pomiedzy Przystanig Miejska przy Stadionie Miejskim w Ciechanowcu a Urzedem
Miejskim w Ciechanowcu

Equipment: Cambium Metworks ePMP Force 300-16 (Preliminary] Integrated

Cambium Metworks 1ft ePMP Force 300-16 @ 13 m Cambium Netwaorks 1ft ePMP Force 300-16 & 10m
. 128 Przystan Miejska 128 .
B 124 4 - 124 @
§ 122 é”’/——_ 122
£ [T E
E 120 4 - 120 g
2 118 4 - 118 %
& 116 4 - 116 &
LTr] L]
@ 114 - 114 ¥
2 112 112 2
o o
£ 1104 - 110 =
L= L=
[ 108 - 108 L]

:HJE I I 1 1 1 1 I I 1 1 1 1 105
002 004 006 008 01 012 014 016 018 02 022 024
Range on path (kilometers)
Performance to Przystan Miejska Performance to UK Ciechanowisec
Mean IP 164.69 Mbps 16459 Mbps
IP Availability 100.0000 % for 1.0 Mbps 1000000 % for 1.0 Mbps
05 May 2020
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Parametry tgcza radiowego:

Performance Summary (ITU-R)
Performance to Przystar Migjska
Predicted Receive Power:  -34dBm + 7dB

Mean IP Predicted : 164.89 Mbps
Mean IP Required : Mbps
% of Required P : 3298 %

Min IP Required : 1.0 | Mbps
Min IP Availability Required : | 99.9900 | %

Min IP Availability Predicted: ~ 100.0000 %

Wydajnosc:

Operating Conditions
Frame Size: | 1518

Link Summary

Aggregate IP Throughput :

Lowest Mode Availability

System Gain Margin :
Free Space Path Loss :
Gaseous Absorption Loss :
Excess Path Loss :

Total Path Loss:

v | Bytes

329.78 Mbps
: 100.0000 %

43.97 dB
95.29 dB
0.00 dB
0.00 dB
95.30 dB

Project Urzad Miejski w Ciechanowcu

Performance to UM Ciechanowiec

Predicted Receive Power:  -34dBm + 7 dB

Mean IP Predicted : 164.89 Mbps
Mean IP Required : Mbps
% of Required IP : 3298 %

Min IP Required : Mbps
Min IP Availability Required : %

Min IP Availability Predicted: ~ 100.0000 %

Ferformance Charts

Performance to Przystan Misjsks

Performance to UM Ciechanowiec

55.55555'% 55.55555%
53.553% - 95.355% -
oy
=
=
55.5% ] F5.5% -
=
=
50.0% o S0.0%
I I I
0 = 100 150 o
Capacity (Mbps)
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Podsumowanie linku PTP

Link Summary

Link Length 0.248 km System Gain Margin 4397 dB
Band 5.4 GHz Mean Aggregate Data Rate 329.78 Mbps
Regzulation Other Annual Link &vailability 10400000 Y
MModulation Adaptive Annual Link Unavailability 0 secs/year
Bandwidth 40 MHz Frame Size 1518 Bytes
Total Path Loss 95.30 dE Prediction Model ITU-R
System Gain 13027 dB

Climatic Factors, Losses and Standards
dM,/dH not exceeded for 1% of Gaseous Absorption
time -232.77 MW units/km  Loss 0.00 dB
Area roughness 11021 10km 2102 metra Link Type Line-af-Zight
Geoclimatic factor 201e-04 Excess Path Loss 0.00 dB
Fade Oocurrence Factor (PO} 2 D0e-0% Atmospheric Gasses ITU-R P.E76-7, ITU-R P.835-4
Path inclination 13.92 mr Diffraction Loss ITU-R P.526-10
value of K Exceeded for 00.99%
(ke) 0.40 Propagation ITU-R P.530-12
Excess Path Loss at ke 0.00 dB Rain Rate ITU-R P.B37-5
0.01% Rain rate 34.06 mim,/hr Refractivity Index ITU-R P.453-9
Free Space Path Loss o5.29 dB

Bill of Materials

Part Number Oty Description
COO0000LOGS 2 Gigabit Surge Supprassor (30V]
CO50910C211 2 aPMP 5 GHz Force 300-16 Radio (ROW) (EU cord).

Kit includes radio with antenna, power supply, line cord and mounting bracket

EW-E2EPFI00-WW 2 aPMP Force 300 Extended Warranty, 2 Additional vears

05 May 2020
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Zewnetrzne punkty dostepowe

» Bimgaﬁi‘éjska‘

Rys. 2. Mapa lokalizacji zewnetrznych Access Pointow
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Biblioteka Miejska

Punkt Dostepowy - Biblioteka Miejska: 1

Biblioteka Miejska : 1

Hub Summary

Hub Mame Biblioteka Migjska

Latitude 52 67E03IN

Longitude 022 49654E

Mumber of Access Points 1

NMumber of Connected Subscribers Li]

Total Predicted DL Throushput 0,00 kbps

Total Predicted UL Throughput 0.00 kbps

Total Throughput 0.00 Mbps
Arcess Total
Point Antenna Connected Predicted
Name Product Azirnuth Beamwidth  Band Max Bange  Subscribers  Throughput
Biblioteka
Migjska ;1 PRAPAS0i 25000% o0.0° 5.4 GHz 1 miles i} 0.00 Mbps

05 May 2020
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Arcess Point Summary
AP Mame Biblioteka Migjska - 1
Group Mame
Hub Mame Biblioteka Migjska
Equipment Type PRAPASDI (running Release 16.2)
Antenna Type Carmbium Networks 30° 4.9 - 6 GHz, 90,120 deg Sector
Antenna
Modeled Beamwidth 120°
Antenna Azimuth 250.00° from True Morth
243 26" from Magnetic North
Antenna Tilt 0.0° |uptilt)
Cconnected Subscribers o
Max Range 1 kilormeters
RF Frequency Band 5.4 GHz (5470 to 5725 MHz)
RF Channel Bandwidth A0 MHz
Ciownlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0.00 Mbps
Total Predicted Throughput 0.00 Mbps
05 May 2020
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Hub Summary

Hub Mame Przystan Miejska

Latitude 52.67TETEN

Longitude 022 49507E

Number of Access Points 2

Number of Connected Subscribers 1]

Total Predicted DL Throughput 0.0 Mbps

Taotal Predicted UL Throughput 0.0 Mbps

Total Throughput 0.0 Mbps
Arcess Ttal
Point Antenna Connected  Predicted
Name Product Azirmuth Beamwidth  Band Max Range  Subscribers  Throughput
Przystan
Miejska : 1 PRIPA5DI 00" 00" 5.8 GHz 1 rniles o 0.00 Mbps
Przystan
Miejska @ 2 PRIPA5DI 270.0° el 5.8 GHz 1 rniles o 0.00 Mbps

05 May 2020

LINKPIanner version 5.3.0 Proposal Report



@ Cambium Networks"

Project Urzad Miejski w Ciechanowcu

Punkt Dostepowy — Przystan Miejska : 1

Przystan Miejska : 1

Access Point Summary
AP Mamea Przystan kigjska - 1
Group Mame
Hub Mame Przystan Miejska
Equipment Type PRAP4500 {running Release 16.2)
Antenna Type cambium Networks 20° 4.9 - 6 GHz, 90/120 deg Sector
Antenna
Maodeled Beamwidth 120°
Antenna Azimuth 90.00° from True Morth
£3.26° from Magnetic Morth
Antenna Tilt 0.0° {uptilt)
Cconnected subscribers 1]
Max Range 1 kilornzters
RF Frequency Band 5.8 GHz [5725 to 5850 MHz)
RF Channel Bandwidth 40 MHz
Downlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0.00 Mbps
Total Predicted Throughput 0.00 Mbps
05 May 2020
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Punkt dostepowy - Przystan Miejska : 2

Przystan Miejska : 2 T

Access Point Summary
AP Name Przystan Miejska - 2
Group Mame
Hub Mame Przystan Misjska
Equipment Type PRAPASOI (running Release 16.2)
Antenna Type Cambium Metworks 90° 4.9 - 6 GHz, 90/120 deg Sector
Antenna
Maodeled Beamwidth 120"
Antenna Azimuth 270.00° from True Morth
263.26" from Magnetic North
Antenna Tilt -2.07 (downtilt)
Connected Subscribers 1]
Max Range 1 kilometers
RF Frequency Band 5.8 GHz (5725 to 5850 MHz)
RF Channel Bandwidth 40 MHz
Downlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0.00 Mbps
Total Predicted Throughput 0.00 Mbps
05 May 2020
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Hub Summary

Hub Mame Uk Ciachanowie

Latitude 52.67833N

Longitude 022 A0866E

Number of Access Points 3

Number of Connected Subscribers o

Total Predicted DL Throughput 0,00 kbps

Total Predicted UL Throughput 0.00 Mbps

Total Throughput 0,00 kbps

Access Point Total
Name Antennz Connected Pradicted

Product Arimuth Baamwidth  Band Max Range  Subscribers  Throughput
LI
Ciechanowiec
1 PMPASOI 30.0° o0.0° 5.8 GHz 1 miles 0 0.00 Mbps
LI
Ciechanowiac
2 PMPASDH 260.0° op.0° 5.8 GHz 1 miles o 0.00 Mbps
LM
Ciechanowiac
3 PMPASDH 340.0° op.0° 5.8 GHz 1 miles o 0.00 Mbps
05 May 2020
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Punkt Dostepowy - UM Ciechanowiec : 1

UM Ciechanowiec : 1

Access Point Summary
AP Mame UM Ciechanowiec - 1
Group Mame
Hub Mame UM Ciechanowiec
Equipment Type PRAPASOI (running Release 16.2)
Antenna Type Cambium Metworks 90° 4.9 - 6§ GHz, 90/120 deg Sector
Antenna
Maodeled Beamwidth 0"
Antenna Azimuth 30.00° from True Morth
23.26" from Magnetic Morth
Antenna Tilt 0.07 |uptilt)
connected subscribers 1]
Max Range 1 kilometers
RF Frequency Band 5.8 GHz (5725 to 5850 MHz)
RF Channel Bandwidth 40 MHz
Downlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0.00 Mbps
Total Predicted Throughput 0.00 Mbps
05 May 2020
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Punkt Dostepowy - UM Ciechanowiec : 2

UM Ciechanowiec ; 2 0 0]

Access Point Summary
AP Mamea UM Ciechanowiec - 2
Group Name
Hub Mame UK Ciechanowiec
Equipment Type PRAPASDI (running Relzase 16.2)
Antenna Type Cambium Metworks 30° 4.9 - 6 GHz, 90/120 deg Sactor
Antznna
Maodeled Beamwidth i
Antenna Azimuth 260.00° from True Morth
253.26° from Magnetic North
Antenna Tikt 0.0° uptilt]
Connectad subscribers o
Max Range 1 kilometers
RF Frequency Band 5.8 GHz (5725 to 5850 MHz)
RF Channel Bandwidth 40 MHz
Downlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0,00 Mbps
Total Predicted Throughput 0.00 Mbps
05 May 2020
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Punkt Dostepowy - UM Ciechanowiec : 3

UM Ciechanowiec : 3

Access Point Summary
AP Mamea UM Ciechanowiec - 3
Group Mame
Hub Mame UK Ciechanowiec
Equipment Type PRAPASDI (running Release 16.2)
Antenna Type Cambium Metworks 30° 4.9 - 6 GHz, 90/120 deg Sector
Antenna
Maodeled Beamwidth o0®
Antenna Azimuth 340.00° from True Morth
333_26" from Magnetic North
Antenna Tilt 0.0" {uptilt)
Connected Subscribers 1]
Max Range 1 kilormeters
RF Frequency Band 5.8 GHz (5725 to 5850 MHz)
RF Channel Bandwidth 40 MHz
Downlink Data 75 %
Contention Slots 3
Effective Contention Slots 3
Total Predicted DL Throughput 0.00 Mbps
Total Predicted UL Throughput 0.00 Mbps
Total Predicted Throughput 0.00 Mbps
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(a :
U Cambium Networks Project Urzad Miejski w Ciechanowcu

Doktadnos¢

Planowanie radiowe za pomocg programu LINKPlaner stuzy wytgcznie dla celow
informacyjnych i nie zapewnia 100 procentowej doktadnosci zasiegow,
przepustowosci i wydajnosci. Zaleca sie ostateczng konfiguracje bezposrednio w
rzeczywistych warunkach terenu
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