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E-Band po 20 letech: Evoluce, limity a
realny dosah 80 GHz spoju
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Cile a oCekavani

E-Band je standardni souc¢ast microwave portfolii vSech vyrobcl

LokdIni vyrobci a statupy
UZ v roce 2020 CEPT pfimo oznacuje E-Band za nejrychleji rostouci pdsmo

- CilccalGb/s do2 km XS i
- Drahy a ¢asto porodné bolestivy hardware. 5 .

B 15-23GHz 2 5 %
26-42GHz

B socz In 2027 E-band (70/80 GHz) will

= account for 25 percent of new
W 70/80GHz deployments, both as SA and in multi-
W w-band band solutions.

B D-bond

2015 2017
Source: Ericsson 2022

Figure 4: New deployment share per frequency range




Legislativa a vyvoj regulace

Rok 2008
VO-R/23/04.2008-4
ucinnym od 6.kvétna 2008
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2008 - otevreni

*71-74 a 81-84 GHz

*2+2 GHz

*Limit 2 km

*Max. EIRP 75 dBm
(Ericsson 6356 a
60cm anténa
prekroci)

2009 - liberalizace

eZruseni limitu 2 km,
*OhlasSovaci povinost
princip ,first in time”

Legislativa a vyvoj regulace

2010 - otevreni
celého pasma

*74-76 a 84-86 GHz

*5+5 GHz

*novy vypocet EIRP
podle zisku antény

*Snizen min. zisk
antény

2017 nové kanaly

povoleni 62,5/125
MHz kanall diky
vysSi spektralni
ucinnosti

2024 zruseni registrace

zruseni povinné
registrace
riziko ruseni nizké



Technologicky vyvoj

Z okrajového pasma do mainstreamu

2011
2006 Prvni v EU 2012 2014

2008
2005 2009 - Futuretec 2011 2012 2023



Milniky poslednich 20ti let

V ¢em jsme se realné posunuli?

1. gen.
2005-2013

e ~1 Gb/s

* Jednoducha
modulace
BPSK/QPSK

* Velmi Siroké kanaly
kolem

* \V\ysoka cena RF

* Fixni nebo velmi
jednoducha
adaptace

2. gen. 3. gen.
2013-2016 2016-2025

* 16/64/256QAM * 256/512/1024QAM

* ACM + ATPC 2 GHz kanaly

* 2-3 Gb/s & | - 10Gb/s, SFP+ i

* Spektralné efektivni ,’
* \lykonoveé slabsi

4. gen.
2025

* 10/20 Gb/s

* High power!

* XPIC + CA

* stabilizace antén,
multi-band

>
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Porovnani technologii bez antén

E-Link 1000EXR 86 dB
ALBOGE 83 dB
1. gen.
PT 6010 82 dB
2. gen.
IP-SOEX _ o9 ap 3. gen.
60 65 ‘Ib 7I5 8IO 8I5 9IO QIS 160

System Gain [dB]



Posunuli jsme

prakticky dosah?

I Porovnani dostupnosti pro 1 Gb/s na 3,5 km s 60cm anténou

1. gen 2. gen 3. gen
Ericsson 6010 Ceragon IP-20E RACOM RAy3
Nedostupnost 1 Gb/s 71 195 41
Nedostupnost linky 71 65 20
I Maximalni délka skoku s 99,99% dostupnosti pro 1 Gb/s s 60cm anténou
1. gen 2. gen 3. gen
Ericsson 6010 Ceragon IP-20E RACOM RAy3
1 Gb/s 3,25 2,57 3,7

ACM 3,25 3,34 4,4

4. gen

Ericsson 6356

25 min/rok
18 min/rok
4. gen

Ericsson 6356
4,16 km

4,56 km
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S wiEs)ak dal navysovat dosah a dostupnost?

Dvoukanalovy rezim umoznuje pouziti
nizsich modulaci pro delsi spoj

ML 6356 XPIC
A 81dB

ML 6356
68 dB

System Gain

o Stabilized antennas

Single Channel
Dual Channel

«  Compensates for movements in any direction (both
Vertical and Horizontal )

128QAM 1QAM i i
i . * Pole swing and sway in rates of up to 10 Hz

*  Deflection of up to 4°
|+

= 90cm antenna = 53 dBi



Jak dal navysSovat dosah a dostupnost?

Prakticky prinos realne vzdalenosti

~+2000m

4.9en XPIC + 90cm < >
4.gen XPIC - =E1B0oN -
4.gen - ~+500m

3.gen
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A co bude da




Ceragon proprietary SoC / chipset technology
Neptune demo s 4GHz bandwidth, 16K-QAM
- W-Band - D-Band

A co bude dal?

Figure 9: Simulation outcome showing the potential to reach 2@ Gbps capacity using different options

M 20 Gbps capacity reached Alternative solution needed to reach 20 Gbps capacity
E-band and XPIC E-band MIMO and XPIC, E-band full duplex and XPIC E-band and W-band XPIC,
2,000 MHz channels i 2m p! ion 15 dBm Tx power at W-band

4% 7%

Source: Ericsson (2825).

1 619 existujicich spoju ve tfech evropskych méstech
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