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Tak kam vlastneé kraci bezdratoveé site ?

Martin Sigut, PODA a.s.
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Efektivita bezdratového prenosu
dosahla velmi vysokého stupne

B4-CAM with Fading and Noise

B4-CAM after Equalization
20 S 10 . . .

Subcarriers

OFDM
modulation

- Frequency

Shannon-Hartleyuv teorém : 20 MHz, SINR 20 dB - 132 Mbps, SINR 30dB - 198 Mbps
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Zvysovani poctu streamu : 2 x 2 MIMO

MIND POLARISATION DNVERSITY

B oDATA STREAM 1
B DATA STREAM 2
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Zvysovani poctu streamu : SU-MIMO (4 x 4 a vice)

Transmitter

N o

MIMO Signal Processing

(RF + DSP)

* Refiecting |
Object |

Receiver
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MIMO Signal Processing

(RF + D5P)
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Zvysovani poctu streamu : MU-MIMO (4 x 4 a vice)

ClientB

HSALA Client C
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Beamforming
Coiaka N (ot Botcitie Sat 5t
Client Direction
ko
L o ok . &-:IQXMPM AA + TxBF Pattern P
Net Resuit:

Better Client Connection

)

Composite AA + TXBF =
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Beamforming

Beam Forming Antenna Array

N2%°%%"%72

Undesired Direction:
Phases collide and cancel each other out

Desired Direction:
Phase overlap amplifies the signal
(Natural Coherence)

Terminal (CPE)
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Beamforming

CV 5
Nl
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Beamforming
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Zvysovani poctu streamu : 5G - Massive MIMO
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Zvysovani poctu streamu : 5G - Massive MIMO

<. 4x4Antenna Array

User by user beamforming

(MIMO processing) 8x8 Antenna Array

Cell 1 perce" 16 Antenna /AN
e e Connections 64 Antenna
/ Connections
Cell 4
: e >
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s P Active - Massive MIMO
i . Antenna - . System
é ? Ce” 3 System =
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Single adaptive cell ..
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Zvysovani poctu streamu : 5G - Massive MIMO
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Milimetrové viny — dalsi noha 5G
=100-GHz spectrum in

millimeter-wave bands
<600-MHz spectrum in A

current cellular bands B8 GHz 70 to 90 GHz A
N 2GH| 06t | |

300 MHz 3 GHz 30 GHz 300 GHz

A=1m A=100m A=10mm A=1mm

Ptiklady rozsah( : 24 GHz = 700 MHz, 25-28 GHz = cca 2 GHz, 60 GHz = 9 GHz, 70/80 GHz = 2x5 GHz
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Dual Connectivity
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Vyvoj rychlosti v 5G

Typ MIMO Rychlost max. Readlna rychlost

. 2x2 110 Mbps 110 Mbps
MaSSIVe MIMO 8x8 400 Mbps +200 Mbps
64 x 64 3,2 Gbps 1+ Gbps
Siiolans | Redindrychost
20 MHz 40 Mbps v QPSK
mmwave 200 MHz 400 Mbps
800 MHz 1,6 Gbps
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LTE na 3,7 GHz
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Proc je licencované pasmo dulezité ?

signal

Za vsim hledej SINR =

ruseni + sum

SINR urcuje modulacni a kddovaci schéma a tim rychlost prenosu
Vysoky SINR umozni vyssi vzdalenosti a neprimou viditelnost
U nelicencovanych pasem lze SINR navysit jen zvysenim signalu

U licencovanych pasem lze ruseni minimalizovat vhodnym RNP
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PODA vybrala TELRAD (Alvarion)

All-in-One : modem, radio, embeded EPC

Software Defined Radio (SDR), Spectrum

Analyzer :
Telrad
\

P

TD-LTE Bands 42/43, 4x4 MU-MIMO

Vysilaci vykon 30 dBm + 18 dB sektorovka 65°

Hmotnost 8 kg, 48 V, prikon 100 W

1 Gb Ethernet, SFP
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PODA vybrala TELRAD (Alvarion)

Fhsericiy.
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Nynéjsi technické moznosti (ovéreno v testech)
 Down 100 Mbps na sektor, max. 70 Mbps na 1 zakaznika

* Up 20 Mbps na sektor, 15 Mbps na 1 zakaznika

* Odezva roundtrip 40 ms, velmi nizky jitter

» Typicky 63 zakaznik( na sektor (technicky limit 500 zakaznik)
* Vzdalenost typicky 5 km (az 30 km)

* SeminLOS

e 2x2 MIMO, down 64 QAM, up 64 QAM (CPE category 4+)

Upgrade software letos

 Down 160 Mbps na sektor
* MU-MIMO 2 users, down 256 QAM, up 64 QAM

Upgrade hardware 2019
* Down 300 Mbps na sektor
* Typicky 127 zakaznikd na sektor
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ABAB Channel Reuse

-30°__
Radiova konfigurace sité

e 1site = az 4 sektory/20 MHz

* Vzdy dva sektory na stejnych 20 MHz

* Malé bunky pro maximalizaci vykonu

e Otaceni smeéru obou fr. kanalu
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Text: Obj
B Level: Vrstva 13
Ref: 2 (Moravskoslezsky.dgn)
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Princip spoluprace

 PODA pronajme eNB (access point), frekvence a zajisti radiové
planovani

* ISP pouzije svoje mista (sajty/retra), konektivitu a napajeni
* Cela kapacita eNB je k dispozici ISP, ktery si sam spravuje

klientska data (zavedeni novych klientt a jejich mazani, vypnuti
napr. pro neplaceni, rychlostni profily)
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Dékuji za pozornost
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