Pe3yabTarhl ucnbiTanuii o6opynoBanusi Cambium ePMP Force 425

NPH ONBITHOMH IKCIUTyaTAIUH 0eCIPOBOHOI0 KaHAJIA CBA3H

B IIO0CEJIOK HA JAJHLHOCTH 9 KM.

Force 400 cepuu siBisieTcst HOBBIM mokosieHneM obopynoBanus IIIBJ] Ha 6a3e HOBeliIIETO

crangapta 802.11ax (Wi-Fi 6) mis mocTpoeHHs KaHAIOB TOYKA-TOYKa B Auana3one yactot 5 ['T.

HUCIIOJIHCHUA:

25dBi,

O6opynoBaHue MPEeAICTaBICHO B TPEX BapHaHTaxX

- Force 400C c pazpemMamu 1Moj BHEIIHIOI aHTCHHY,

- Force 425 ¢ uHTerpupOoBaHHOM aHTEHHOW C yCUJIEHUEM

- Force 425 with Range Extender ¢ ycunenunem 28 dBi.

\

Force 425

Force 400C

Oco0eHHOCTRIO JAaHHOTO 00OPYIOBAaHMSI SBIISICTCS HCIONIb3oBaHue paguocurHana OFDM ¢ 512
nogHecymuMu (B kaHaie mupuHoi 40 MI'n) ¢ ammapaTHOW peaju3amnuedl TpOTOKoJa JOCTyIa
OFDMA, uro oOecreynBaeT BBICOKYIO NTOMEXOYCTOMUMBOCTh KaHala CBs3H, dQPEeKTHUBHYIO paboTy
obopynoBanus B ycioBusix NearLOS/NLOS mnpu nepeoTpakeHusIX paguocurHaia OT MPensTCTBUM,
B TOM YHCJI€ OT BOJHOW MOBEPXHOCTH HA JIMHKAX HaJ BOJOH.

MaxkcumanbHasi IpOIMYyCKHasi CIIOCOOHOCTh kaHana cBs3u Ha Force 400 cepunm B 80MI'n
cocraBiseTr 10 1 Gbps.

Hmxe MpEACTAaBJICHBI PE3YJILTAThI UCTIBITAHUNA W ONBITHOMU OKCILTyaTalluKM KaHalla CBSA3W Ha

Force 425 B mocesiok Ha JAIBLHOCTH 9 KM.

1. Kondurypauus o60py1oBaHus IpecTaBiIeHa Ha ckpuHe Puc.1
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Device Name

@ Operating Frequency

© Operating Channel Bandwidth
© Transmitter Output Power
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© Wireless MAC Address
© Ethernet MAC Address
Auxiliary Port MAC Address
O 1P Address

@ Date and Time

© System Uptime

System Description

@ Registered AP SSID

© Registered AP MAC Address
@ Device Coordinates

© Link Quality (Uplink)

© Link Capacity (Uplink)
@ Ethernet Status

© Wwireless Status
Auxiliary Port

Auxiliary Port Connector
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ITomexoBass oOcraHoBka Ha crtopoHe Master mpejacraBiieHa Ha CKPHHE BCTPOCHHOTO aHalM3aTropa

cnekrpa (Puc.2) u cropone Slave (Puc. 3).

Radio 1
Radio 1
Frequency: 5806 MHz
Peak RSSI:  -72 dBm
RSSI: -74dBm

BE:=: =Nz SN

5630 5710 5790 5870

Puc.2 CA na cropone Master (Uplink) Puc.3 CA na cropone Slave (Downlink)

2. Pe3yabTaThl CHHTETHYECKHX TECTOB
Kondurypauus: pexum ePTP, kanan 80 MIu, paboume wmoxymsiumu 1024QAM 5/6-
1024QAM3/4,

PCSYJ'ILTB.TLI cunretnyeckux TCP TecToB NpEACTaBJICHBI HA PUC 4,

Byte Graph l 300.0 Mbps,

min ago| 6 min 340, 1 min ago|

—Tx cur: 1592 bps avg: 236.7 Mbps max: 858.4 Mbps
— Rx cur: 8.3 kbps avg: 189.9 Mbps max: 762.5 Mbps

100 000 p/s|

80 000 p/s|

Packet Graph ¥ - "~ aooo0ps

in 2go] 6 min 3go| S min ago! 4 min ago! 3 min 2go 2 min ago. 1min ago

—— Tx Packet cur: 2 p/s avg: 26 240 p/s max: 70 689 p/s
—— Rx Packet cur: 10 p/s avg: 24 788 p/s max: 62 799 p/s

Puc.4 Tecr Iperf TCP 10 streams, download/upload simplex

Ckopocts iPerf TCP 10 moTokoB, CHMILIEKC
- TCP Download B 80 MHz max 870 Mbps,
- TCP Upload 8 80 MHz max 760Mbps, cummiexc
3. IlpomyckHasi cmoco0HOCTH KaHAJIa cBsA3M Ha Force 425 Ha peajibHOM Tpaduke
Kanan cBsisu Ha Force 425 oGcnmyxuBaeT pacnpeaenutensHyo ceTh goctyma (BWA Cambium
ePMP, PON, Ethernet LAN) B HWurepuer mis Ooiee uem 600 KJIMEHTOB - KBapTHp B
MHOTOKBAPTHPHBIX IOMaX U JIOMax B YaCTHOM CEKTOPE IMOCEIKa.

3.1 Kanan mmmpunoit 20 MI .




[TapameTps! kaHasIa CBSI3U NpeACTaBieHbl Ha Puc.S.

Operating Channel Bandwidth 20 MHz
Downlink RSS! -58 dBm
Downlink SNR 33de
Uplink MCS 2 NSS and 11 MCS - 1024-QAM 5/6
Downlink MCS 2 NSS and 11 MCS - 1024-QAM 5/6
Transmit Power 27 dBm
Power Control Mode from AP Disabled

@ Ethernet Status

1000 Mbps / Full

© Country Other
Time Since Last Scan 0002:10:48:44
Registration Status 0

Clear the AP list and restart scanning

Available APs Show Details
MAC Address Frequency Channel | RSSI(dBm)| SNR (dB) Registration State Session Time Wireless Security Driver
Carrier (MHz) | Bandwidth (hh:mm:ss) Mode
:E6:7C:20:0A:D8 5277 -59 33 success 2 days 10:48:44 WPA2 ePTP
4 >

Puc.5 Monitor-Wireless

CKpUH CYTOYHOHM 3arpy3Kd KaHajla CBSI3U 9 KM pealibHbIM KOMMEPYECKHM TPAaQUKOM, CHSATHIA YTHIUTON
Zabbix ¢ mopra komMmmyTaTopa, mojakitoucHHOro B mopT Ethernet ycrpoiictBa Force 425 na cropone Master

npejacTaBieH Ha puc. 6, xanan 20 MHz.

I -2 s persize (2n)

240 Mb 60 Kpps.
220 Mb 55 Kpps.
200 Mb 50 Kpps.
180 Mb 45 Kpps
160 Mb |- 40 Kpps
140 Mb 35 Kpps.
120 Mb 30 Kpps.
100 Mb 25 Kpps
80 Mb 20 Kpps.
60 Mb 15 Kpps.
40 Mb 10 Kpps.
20Mb | | 5Kpps
ob 0pps
R D S N N D e g s S I e e R s A T o e gy s o e O e
o e e G b e S e G S e e GNP el D e P e o P s e S R VB S B TR TGS
3 a = A
& o
o o
o o
~ N
last min avg max
M Port 24 Traffic TOTAL [max] 224.24 Mb 166.06 Mb 210.25 Mb 228.33 Mb
[ Port 24 PPS Total IN [max] 28.5Kpps 21.31 Kpps  27.11 Kpps  30.14 Kpps
M Port 24 PPS 64b packets IN [max] 154 pps 96 pps  140.17 pps 306 pps
[ Port 24 PPS 65-127b packets IN [max] 8.59 Kpps 6.28 Kpps 7.93 Kpps 9.45 Kpps
[0 Port 24 PPS 128-255b packets IN [max] 856 pps 675 pps  892.82 pps 1.13Kpps
M Port 24 PPS 256-511b packets IN [max] 394 pps 208 pps  364.78 pps 491 pps
M Port 24 PPS 512-1023b packets IN [max] 392 pps 174 pps 354.2 pps 678 pps
M Port 24 PPS 1024-1518b packets IN  [max]  14.31 Kpps 9.99Kpps 12.79 Kpps 15 Kpps
M Port 24 Traffic OUT [ava] 206.75 Mb 149.02 Mb 188.88 Mb 210.66 Mb
M Port 24 Traffic IN [max] 18.16 Mb 14.03 Mb 21.32 Mb 37.91 Mb

A 95th percentile: 223.66 Mb (left)
A 95th percentile: 28,5 Kpps (right)

Puc.6 3arpy3ka peanbHbiM TpadukoM kanana 20 MI'1, nansHoCTh 9 KM,

MakcumanpHas 3arpy3ka kaHama 20 MHz B mpaiim-taiim cocraBuia max 210 Mbps Download u

230Mbps Upload+Download.

3.2 Kanan mmpunoit 40 MIm.



| [SYSSe——y
500 Mb 100 Kpps
450 Mb 90 Kpps
400 Mb 80 Kpps
350 Mb 70 Kpps
300 Mb 60 Kpps
250 Mb ¥ 50 Kpps
200 Mb 40 Kpps
150 Mb 30 Kpps
100 Mb 20 Kpps
50 Mb 10 Kpps
ob 0pps
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last min avg max
M Port 24 Traffic TOTAL [max] 310.38 Mb 251.9 Mb 353.79 Mb 450.32 Mb
@ Port 24 PPS Total IN [max] 38.39Kpps 32.15Kpps 44.97 Kpps  56.25 Kpps
[ Port 24 PPS 64b packets IN [max] 145 pps 131pps 273.92 pps 744 pps
Port 24 PPS 65-127b packets IN [max] 10.73Kpps  8.91Kpps 12.97Kpps  18.49 Kpps
[ Port 24 PPS 128-255b packets IN [max] 715 pps 618 pps 1.14 Kpps 4.12Kpps
[ Port 24 PPS 256-511b packets IN [max] 542 pps 364 pps 600.3 pps 978 pps
M Port 24 PPS 512-1023b packets N [max] 463 pps 360pps 767.81 pps  1.89Kpps
M Port 24 PPS 1024-1518b packets IN  [max] 18.15Kpps 12.92Kpps 20.42 Kpps  27.89 Kpps
M Port 24 Traffic OUT [ava] 298.5 Mb 233.21 Mb 326.24 Mb 425,73 Mb
M Port 24 Traffic IN [max] 18.82 Mb 13.67 Mb 27.54 Mb 58.48 Mb
A 95th percentile: 413.8 Mb (left)
A 95th percentile: 46,92 Kpps (right)

Puc.7 3arpy3ka peanbHbiM Tpadukom kaHaia 40 MI', nambHOCT 9 KM,

MaxkcumanbHast 3arpy3ka kanana 40 MHz peansabiM TpadukoMm B mpaiiM-TaiiM cocTaBmia max 425

Mbps Download u 450Mbps Upload+Download.

3.3 Kanaur mmpunoit 80 MI .

_force-400-pps~per~size (Bh)
900 Mb 180 Kpps
800 Mb 160 Kpps
700 Mb 140 Kpps
600 Mb 120 Kpps
500 Mb 100 Kpps
400 Mb 80 Kpps
300 Mb 60 Kpps
200 Mb 40 Kpps
100 Mb |- 20 Kpps
0b 0pps
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last min avg max
M Port 23 Traffic TOTAL [max] 393.82 Mb 393.82 Mb 657.53 Mb 833.7 Mb
[ Port 23 PPS Total IN [max] 47.68Kpps 47.68 Kpps 84.82 Kpps  106.34 Kpps
[ Port 23 PPS 64b packets IN [max] 170 pps 170pps  760.02 pps 2,08 Kpps
ort 23 PPS 65-127b packets IN [max] 11.59 Kpps 11.59 Kpps 23.94 Kpps  30.77 Kpps
ort 23 PPS 128-255b packets IN [max] 909 pps 909 pps 3.45 Kpps 7.28 Kpps
[ Port 23 PPS 256-511b packets IN [max] 706 pps 706 pps  1.23Kpps 1.83Kpps
Ml Port 23 PPS 512-1023b packetsIN  [max] 460 pps 460pps .46 Kpps 5,71 Kpps
M Port 23 PPS1024-1518b packets IN  [max] 19.14 Kpps  19.14 Kpps  33.17 Kpps 44.52 Kpps
M Port 23 Traffic IN [ava] 383.19 Mb 367.84 Mb 595.26 Mb 735.84 Mb
W Port 23 Traffic OUT [ava] 20.41 Mb 19.12 Mb 62.18 Mb 115.49 Mb
A 95th percentile: 736.26 Mb (left)
A 95th percentile: 91.78 Kpps (right)

Puc.8 3arpy3ka peansabiM Tpadukom kaHaia 80 MI ', nansHOCT 9 KM,



MakcumanbHas 3arpy3ka kanaina 80 MHz peansubiM Tpadukom B mpaiiM-Taiim cocraBmiia max 735

Mbps Download u 935 Mbps Upload+Download.

3.4 3agep:kka B KaHalle.
Ha puc. 9 npexncraBnen ckpuH padoTsl yruiauthl Ping -3anepxxku (RTT) mox 3arpyskoii kanama 80

MI 11 peanbHBIM TpagUKOM B IIpaiiM-TaiiM.

1478 bytes from 10.282.18.99: icmp_req=6 ttl=64 time=5.29 ms
1478 bytes from 10.202.18.99: icmp_req=7 ttl=64 time=2.90 ms
1478 bytes from 10.202.18.99: icmp_req=8 ttl=64 time=3.79 ms
1478 bytes from 10.202.18.99: icmp_req=9 ttl=64 time=5.33 ms
1478 bytes from 10.202.18.99: icmp_req=10 ttl=64 time=4.91 ms
1478 bytes from 10.202.18.99: icmp_req=11 ttl=64 time=4.12 ms
1478 bytes from 10.282.18.99: icmp _req=12 ttl=64 time=5.46 ms
1478 bytes from 10.282.18.99: icmp_req=13 ttl=64 time=4.43 ms
1478 bytes from 10.202.18.99: icmp_req=14 ttl=64 time=5.06 ms
1478 bytes from 10.202.18.99: icmp_req=15 ttl=64 time=4.56 ms
1478 bytes from 10.202.18.99: icmp_req=16 ttl=64 time=4.28 ms
1478 bytes from 10.202.18.99: icmp_req=17 ttl=64 time=6.06 ms
1478 bytes from 10.202.18.99: icmp_req=18 ttl=64 time=4.56 ms
1478 bytes from 10.282.18.99: icmp_req=19 ttl=64 time=6.72 ms
1478 bytes from 10.202.18.99: icmp_req=20 ttl=64 time=6.17 ms

--- 10.202.18.99 ping statistics ---
20 packets transmitted, 20 received, 0% packet loss, time 19026ms

rtt min/avg/max/mdev = 2.129/4.752/6.729/1.305 ms

Puc.9 3anepxka B kanane 80MI'11

3anepxxka Round Trip Time (RTT) B kanane 80 MI'1 moj mosiHOM 3arpy3Koii KaHayia, i3MepeHHasl
naketamu 1470 Gaiit yruauroii Ping, cocrasuia rtt min/avg/max 2.1/4.7/6.7 ms.
BriBoabI
MakcumManbHas IpOnyCcKHasi ClocoOOHOCTh HOBOTO MOKOJIeHUs obopynoBanust Cambium ePMP  Force

425 Ha peanTbHOM KOMMEpPYECKOM Tpaduke Ha JATbHOCTH 9 KM COCTaBUIIA!
-835Mbps UL+DL B 80 MI'n
-450 Mbps UL+DL B 40 MI'n
-230Mbps UL+DL B 20 MI'y

Cpennsis 3aiepKKa Ha 3arpy»K€HHOM pealibHbIM TpadukoM kaHane coctaBuia RTT avg 5 ms.



