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Pasmo 26 GHz

e Cast padsma v rozsahu 26,5-27,5 GHz (viz &ast planu vyuziti spektra &. PV-
P/2/10.2020-10)

e Usek 24,25-26,5 GHz je intenzivné vyuZivan pevnymi spoji typu bod-bod a
v tuto chvili neni navrzen narodni postup pro jeho uvolnéni pro trvaly
(komercni) provoz 5G

* Zakladnim predpokladem je dodrzeni kanalove S|rky, ktera by méla byt v
nasobcich stovek MHz. Souc¢asné CTU predpoklada, ze zprlstupnenl
dotCeného useku v rezimu i jiném nez experimentalnim, bude spojeno
s povinnosti vyuziti synchronizace TDD k usnadnéni vzajemné koexistence
s ostatnimi sitémi.



Je 5G jedina moznost?

* Optické a mobilni sité 5G maji smysl pro velmi

FWA vs. Fiber and Mobile 5G Cost Structure husté (méstské) oblasti
High

e Kvuli vysokym nakladdm na vybaveni (CapEx) a
provoznim nakladim (OpEx) je méné atraktivni
v priméstskych a venkovskych oblastech (nizsi
hustota). Nutnost jadra sité.

Cost Per Home Served

 Regeni Cambium Networks cnWave 5G Fixed je
Low High urceno k optimalni podpore aplikaci FWA v

Low  Density Density

Number of Homes Served priméstskych a venkovskych nasazenich.



Aktualni kapacita 1,75 Gbps na sektor

* Roadmapa s cilem na finalnich 12 Gbps na sektor
Napajeni

e 48V DC napajeni, prikon 150W

Rozhrani

* 2x SFP+ porty
* 1x RJ45 port

Fyzické parametry

* Integrovana plocha anténa (90°/15° sektor)
* Integrovany GPS pfijimac

* Rozméry 450 x 320 mm, hmotnost 13 kg

* IP67

Technologie (AP)
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Technologie (CPE)

* Az 400 Mbps propustnost

* Parabolicka 35 dBi anténa

* Rozhrani
* Gigabit Ethernet port s PoE (802.3at)
* Smérovaci port (audio)

* Nano SIM card (volitelné)




Technologie

* Pasma 24, 26 a 28 GHz v jedné ODU
* n257 (26.50 - 29.50 GHz, n258 (24.25 - 27.50 GHz), n261 (27.50 - 28.35 GHz)

e Podpora TDD prenosu s moznosti volby pomeéru DL:UL (5:2,
4:3, 6:1)

* Podpora obou polarizaci vjedné ODU (SW prepnuti)
* Podpora kanall 112 & 56 MHz (klasické) a 100 & 50 MHz (5G)
e MU-MIMO az 8x8:8, QPSK az 256QAM, OFDMA uplink

* Dosah technologie - vyssi jednotky km
e Aktualni field-test: nejvzdalengjsi jednotka 4,5 km — plna modulace i v desti




Technologie

* 360° pokryti lze dosahnout pouze

pomoci 2 frekvenci
Frequency A

* Polarizace je SW volitelna

")

* Opakovaneé pouziti frekvence je

Frequency B
V-pol
\sg'\\\

Frequency B
i H-pol

mozné vybeérem opacné polarity
back-to-back (AV-BV-AH-BH)

\f\\\

Frequency A

e Systém je synchronizovan pomoci
H-pol

GPS nebo v budoucnu IEEE-1588
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Field test — CZ, Praha
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General Management Radio Interfaces CPE Provisioning Synchronisation

Configuration

) Frequency 27400.000 MHz

O Max EIRP 440 dBm

© Polarisation © Horizontal () Vertical

© Link Symmetry Q61 (52 (a3

© Bandwidth () 86MHz () 112MHz () 50 MHz @ 100 MHz
) UL Target Rx Power -60 dBm

O UL Tx Power Initial Adjust () Disabled @ Enabled

) UL Tx Power Continuous Adjust ) Disabled o Enabled

) MUMIMO Control ) Disabled €@ Enabled



<] BTS > B1000 00:04:56:70:01:db Stimbuiiding

Dashboard Notifications Configuration

2. Search

Device

C100 00:04:56:71:02:c8 - Skalka
00:04:56:71:.02:C8

C100 00:04:56:71:03:d3 - Limuzska

00:04:56:71:03:D3

C100 00:04:56:71:04:46 - PREFA
00:04:56:71:04:46

C100 00:04:56:71:04:17 - Jahodova
00:04:56:71:04:F7

Status

Online
10d 18h 14m

Online
3d 13h 22m

Online
21d 19h 28m

Online
10d 18h 14m

Details

CPEs Performance

IMSI

888901007406280

888901007406547

888901007406662

888901007406839

Software Update

Registration State

Registered

Registered

Registered

Registered

Tools

Range (km)

262

263

4.63

3.56

UL MCS

22

21

19

22

DL MCS

22

22

22

22

Current EIRP (dBm)

46

48

48

48



Test Summary
@) CPE Under Test
DL Throughput
UL Throughput
Aggregate Throughput
© DL Utilisation
& UL Utilisation
@ Traffic Duration

Time

Detailed Test Statistics
) CPE Under Test
10.200.100.14
10.200.140.252
10.200.100.2

10.200.100.6

All

861.24 Mbit/s
148.98 Mbit/s
1010.21 Mbit/'s
98 %

99 %

7s

2023-06-02 09:03:51

DL Throughput {(Mbit/s)
143.24
258.86
305.61

153.54

UL Throughput {(Mbit/s)
21.82
4529
51.36

30.50



88 Cambium FWA 26GHz -
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5/2400:00 5/2412:00 5/2500:00 5/251200 5/2600:00 5/261200 5/2700:00 5/271200 5/2800:00 5/281200 5/2900:00 5/2912:00

== (cab632c34025 jahodova
- 083add03e7ac skaka

== (83add03e050 prefa

min max current
35.00
3540
30.90

Packet loss [%]

A5/2400:00 5/241200 5/2500:00 5/2512:00 5/2600:00 5/2612:00

== 0ca632c34025 jahodova
== (83add03e7ac skaka

== 083add03e050 prefa
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5/2400:00 5/2412:00 5/250000 5/251200 5/2600:00 5/261200 5/2700:00 5/271200 5/2800:00 5/2812:00 5/2900:00 5/2912:00

== (cab32c34025 jahodova
- (183add03e7ac skaka
== 083add03e050 prefa

min max current
15.010 13.627
15.205 13.998

17.898 15.288




Throughput
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M&Feni: 30.03.2023 10.50 UTC (12.50 SELC)
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.1ak aktualni slejvak - vSechna CPE jsou naprosto OK. Prefa si
podradila na piilku, ostatni se drzi témér na maximu s modulaci”



/aver z testu

* Technologie dostupna, nasaditelna pro komercni provoz

* Dosah 5 km bez problému i v hustém desti

e Deklarovana propustnost oveérena v praxi (s omezenym poctem CPE)
* Moznost kombinovat B2B a B2C sluzby diky QoS= vyssi navratnost

* Nulova ztratovost za provozu

* MU-MIMO funkcni, jasny prinos

* Minimalni pozadavky na vystavbu a provoz



Budoucnhost

Release 4 Release 5 Release 6 | Release 7

Max Capacity: Max Capacity:
BTS —>3 Gbps BTS—>12 Gbps
CPE—1.5 Gbps | | CPE—1.5Gbps

Max Capacity: | (VEVS Capacity:
BTS —>2.4 Gbps BTS — >3 Gbps
CPE — 300 Mbps | CPE — 1.5 Gbps

Gen 2 CPE
(5G NR chipset based)

Gen 2 RRU
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