ERICSSON

MIKROVLNNE SYSTEMY

9

L

Bezdratovy prenos 10GBit/s

Jaroslav Svarc Dostupnosti spojti v 70/80 GHz

Multi-Band booster resSeni



\\

5G A FREKVENCNI SPEKTRUM

Frequency [GHZz] 0 20 40 60 80 90 100 120 140 160 180
I I | | | 1 | I 1 | |

Microwave (fixed use) i

0-180GHz i

Frequency [GHz] 10 20 30 40

1 | 1 1
Microwave
(in use today)
WRC-19 candidate 5G
bands under study

= D = ———

FCC flexible fixed
and mobile use
Europe pioneering
5G bands

Early 5G

interests

Source: Ericsson (2017)



MIKROVLNNE SYSTEMY ERICSS

Outdoor

Nl W

MINI-LINK 6363

Indoor

MINI-LINK

60 GHz

MINI-LINK 6366 -\’

MINI-LINK 6351

Agregace

Switch 6391 ey

MINI-LINK 6651 MINI-LINK 6691

70/80 GHz
"

MINI-LINK 6363 MINI-LINK 6366

MINI-LINK 6352

MINI-LINK 6692

ON

Router 6000

1
—
n

Pee s

Router 6371

Router 6674




MINI-LINK 6352

c-BAND SPOJ

? 0/8 O GHz frekvencni pasmo
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GBit/s kapacita v 2000 MHz kanalu . ——
GBit/s kapacita pro 2+0 RLB v 750MHz kanalu

I O Gbit/s rozhrani, 2.5 Gbit/s & 1 Gbit/s rozhrani do L2 pfepinace
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MINI-LINK 6352

» Radiove parametry

125/250/500/750/1000/1500 & 2000 MHz Sirka kanalu
BPSK — 512 QAM s adaptivni modulaci

Zlepseni citlivosti v kanalech 125 — 750MHz
Adaptivni Sitrka pasma ,.,af’,a \ @,*?ax

| Sitka kanalu [
125 - 2000 MHz
— .
& Kapacita az 10 GBit/s 5t
| L S~

~

18 dBm maximalni vysilaci vykon
Preladitelnost pres celé E-Band pasmo (5000MHz)
Podpora XPIC konfiguraci (MINI-LINK 6352/2)

AV VA O A Ve v

» Kapacita spoje
» Az 10 Gbit/s v konfiguraci 1+0
» DalSi navyseni kapacity pomoci viceurovhove komprese

|
hlavicek L__.

» Az 10 Gbit/s s pouzitim 2+0 RLB - sdruzeni kapacity na 10 GE rozhrani 10 GE rozhrani

v s

prvni vrstvé pfimo ve vnégjsi jednotce

» Paketova funkcionalita \V/ kok itni Feseni
» Vestavény vysokokapacitni prepinad ySOKOKapaciini reseni

» Komplexni L2 funkcionalita mikrovinného spoje
» Ethernetove porty 3 x 1/2.5/10G SFP+, 1x 1000BaseT

» Synchronni Ethernet & Synchronizace ¢asu a faze




MINI-LINK 6352
PRIKLADY POUZITI V KONFIGURACI 2+0

» 10 GBit/s spoj v konfiguraci 2+0 RLB (2x 750MHz kanal)

=== = = = = - 1 Ethernetové ramce
segmentovany mezi
obé radia

S w

2+0 RLB

e
fif
\\\\

250, 500, 750 a
1000 MHz

LAG / LACP kanal

LAG / LACP

/ L —p—ay o S
Rozhrani 1 az 10 GBE Rozhrani 1 az 10 GBE

» 2+0 RLB konfigurace je dale podporovana v 250, 500, 750 a 1000MHz
kanalech

» Prodlouzeni delky spoje a moznost redundance
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PRIKLAD DOSTUPNOST]

e-BAND 5SP0OJ 3-7KM, TOOOMHZ, ITU-R P.530-14

\\

MINI-LINK 6352 : . .
1000MHz kanél, 6GBit/s 3km spo) okm spo) 7km spoj

Nedostupnost Ro&né Nejhorsi meésic v Rodné NejhorSi mésic v Rodné Nejhorsi mesic v

roce roce roce

Plochy unik 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0000%
Selektivni tnik 0.0000% 0.0000% 0.0000% 0.0000% 0.0000% 0.0001%
Utlum destém 0.0026% 0.0158% 0.0099% 0.0515% 0.0215% 0.1008%
Celkem 0.0026% 0.0158% 0.0099% 0.0515% 0.0215% 0.1009%
ggl,l;gva nedostupnost 13.4 minut | 6.9 minut 52.1 minut | 22.3 minut 113 minut | 43.6 minut

VylepSené radiové parametry umoznuji realizaci delSich spoju
5km spoj v 1000 MHz s maximalni kapacitou 6GBit/s ma dostupnost lepsi nez 99.99% roCne
Sdruzeni kapacity se spojem v nizSim pasmu
=  Spoj v niz§im pasmu zvysSuje dostupnost systému pfi intenzivnim desti
= Za normalnich podminek je kapacita spoju sdruzena dohromady
= Dostupnost celku je dana dostupnosti spoje v nizSim pasmu
Mobilni operatofi v CR pouZivaji E-Band spoje do 5km pro pfipojeni zakladnovych stanic
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MULTI-BAND BOOSTER
KONFIGURACE

Recommended multi-band booster configurations for traditional bands in combination with E-band
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Source: Ericsson (2017)
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Typické kombinace s 70/80GHz:
18-28GHz
15-23GHz
Dvoupasmove antény
zjednodusi instalace



PRIKLAD DOSTUPNQSTI KAPACITY —

£-BAND SPOJ 3-7KM, T000MHZ + 18GHZ SPOJ, 112MHZ, 0.6/M ANT -

Dostupnost . i
Modulation MINILINK 6600 Modulation MINI-LINK 6352 Celkovakapacita ~ 3km  skm 7km ™  Multi-Band booster ko nflg urace
40AM 151 Mb I
ey * MINI-LINK 6352 — 1000MHz / 6GBit/s
16QAM_strong 302 Mbps = MINI-LINK 6691 — 112MHz / 1GBit/s
16QAM_std 352 Mbps
32QAM std 441 Mbps
64QAM std 553 Mbps Sdruzeni kapacity na vnitfni jednotce
128QAM std 654 Mbps
256QAM_std 754 Mbps MINI-LINK 6600
512QAM std 804 Mbps
512QAM _light 855 Mbps , ) . .
10240AM std 895 Mbps Celkova kapacita spoje 7 GBit/s
1024QAM _light 946 Mbps
2048QAM_std 983 Mbps 99.98% L
2048QAM _std BPSK_2_strong 1205 Mbps 99.97% Nutnost prlorltlzace provozu
2048QAM light BPSK_2_strong 1255 Mbps 99.96% - H H e 4 T4 v s
4096QAM _std BPSK_2_strong 1290 Mbps 99.96% Prlorltn I provoz ] ma Za-l ISten u VySSI
4096QAM_std BPSK_2_std 1446 Mbps 99.98% 99.96% dostu pno St spoje
4096QAM_std BPSK_std 1823 Mbps 99.98% 99.95%
4096QAM_std 4QAM_std 2578 Mbps 99.98% 99.94%
4096QAM_std 16QAM_strong 2848 Mbps 99.97% 99.93% Nedostupnost
4096QAM_std 16QAM_std 4089 Mbps 99.96% 99.91% Dostupnost |Min. ro¢né |Hod. ro¢né
4096QAM_std 32QAM_std 4844 Mbps 99.98% 99.94% 99.88%
4096QAM_std 64QAM_std 5600 Mbps 99.97% 99.92% 99.82%
4096QAM_std 128QAM std 6355 Mbps 99.97% 99.89% 99.74%
4096QAM _std 256QAM _std 7111 Mbps 99.94% 99.77% 99.39% 99.9000%
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MINI-LINK 6366

2 5 GBit/s kapacita pro 2+0
|
4 O 9 6 QAM modulace

2.5GE & 1GE rozhrani

C) Flexibilni all-outdoor
reseni pro 6 az 80 GHZQ
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MINI-LINK 6366

» Radiove parametry
» 7/14/28/40/56/80 & 112 MHz Sirka kanalu
y 4 — 4096QAM s adaptivni modulaci a kodovanim
» Podpora pasem 6 az 80 GHz

» Kapacita spoje
» Az 1.4 Gbit/s v konfiguraci 1+0

» Az 2.5 Gbit/s s pouzitim 2+0 RLB - sdruzeni kapacity na
prvni vrstve

» DalSi navyseni kapacity pomoci viceurovhove komprese
hlavicek

» Paketova funkcionalita
» 9.5 GBit/s kapacita prepinace
Komplexni L2 funkcionalita
Podpora IP/MPLS L3 VPN
QoS, pripraveno pro H-QoS
Ethernetové porty 2 x 1/2.5G SFP, 2x 1000BaseT
Synchronni Ethernet & Synchronizace ¢asu a faze

A

A R S A 4

C) Flexibilni all-outdoor
reseni pro 6 az 80 GHZQ




MINI-LINK 6363

\\

Nejmensi radiova
jednotka s vysokym

vykonem Q
6 5 % snizeni velikosti a e
35% snizeni hmotnosti m | .
I I 2 / I 2 5 MHz Sifky kanalu
6 — 8 O GHz vnéjsi jednotka s vysokym vykonem /// :
! 4

7

reddot award 2017

winner
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MINI-LINK 6654

VNITRNI JEDNOTKA PRO SPLIT / MULTIBAND BOOSTER

» Vnitfni jednotka s agregaci pro 5 az 6 sméru
- 7/14/28/40/56/80 & 112 MHz Sifka kanalu
- 4 — 4096QAM s adaptivni modulaci a kddovanim
- AZ 1.4 Gbit/s v konfiguraci 1+0
— Az 2.5 Gbit/s s pouzitim 2+0 RLB - sdruzeni kapacity na prvni vrstvé
— DalSi navySeni kapacity pomoci viceurovhové komprese hlaviCek

» 1 slot pro PNM kartu
— Customer nebo Provider bridge, QoS, HQoS
- Podpora L3 VPN
— Datova rozhrani
> 2x1G/10G SFP+
> 2X1G SFP
> 2XFE/1G RJ45
> 4E1
— Synchronni Ethernet & Synchronizace €asu a faze
— Redundantni napajeni

\\

v

» 2 sloty pro modemoveé karty
» 1 x Fan Unit
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MINI-LINK 6600 + MINI-LINK 6352

7GBIt/s Multi-Band booster

ML 6352 ML 6352
\, 70/80 GHz, 1000MHz Pl
BPSK-256QAM A
6 GBit/s
10 GBE
18GHz, 112 MHz
4 — 4096QAM
1 GBit/s
MINI-LINK 6691/ 6654 MINI-LINK 6691/ 6654
N TEH ] TE‘B s
llO GBE rozhrani l 10 GBE rozhrani
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DVOU PASMOQVE
ANTENY

» Jedno polarizacni v tradiCnim pasmu &
jedno polarizacni v E pasmu
- 0.6 m - 15/80, 18/80 & 23/80 GHz
- 0.3 m - 15/80, 18/80 & 23/80 GHz

» Dvou polarizacni v tradicnim pasmu &
jedno polarizaéni v E pasmu
- 0.6 m - 15/80, 18/80 & 23/80 GHz
- 0.3 m - 15/80, 18/80 & 23/80 GHz

» Vyhody
— 50% uspora mista Multi-band Booster konfiguraci
> Jedna anténa misto dvou
> MensSi naklady na pronajem
> Niz8§i namahani konstrukce vétrem
> Uspora &asu pfi instalaci




PROC E-BAND OD ERICSSONU

v v s

» 3X 10GBE port + 100/1000BaseT

» Jedno zarizeni pro kapacity 100MBit/s az 10GBit/s
» 1GB dynamicky sdileny buffer

» Nizké zpozdéni — podpora novych rozhrani v 5G

» Dlouha moralni zivotnost
— SW navySovani kapacity
Okamzita aktivace potrebné funkcCnosti
Platba v ramci integracni periody (novy licencni kliC)
Prenos licenci do jiného spoje na RMM modulu
— 1 par radii preladitelny v celém E pasmu
» Multi-Band konfigurace pro realizaci delSich spoju
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KAPACITNI EVOLUCE KE 100 GBIT/S

Microwave backhaul capacity evolution

E-, W- and D-band

Microwave evolution

and innovation

E- and V-band

Spectrum efficiency Spectrum Throughput efficiency

- High modulation schemes - Today V-, and E-band - Radio link bonding

- Superior system gain - Beyond 2020 - Multi-layer header
W- and D-band compression

- Multi-band booster

- Adaptive modulation
- XPIC and MIMO

Source: Ericsson (2017)
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ROUTER 6000
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ROUT!

—R 6000 PORTFOLIO

Use cases &
applications

Outdoor CSR, L3
MW modernization

Low cost CSR, L3 MW
modernization

Small Site CSR

LTE CSR/Agg
Router

5G CSR, Agg Router
& E-RAN

S S e il

i S L L

Agg. Router and E-
RAN

IP65 Outdoor, Rail ,

High 10GE density

Modular &

Key features Pole Mount Fanless & Compact Fanless & Compact | 10GE focused and 100GE Redundant RP

Full Duplex forwarding | 45 30G 30G 100G 320G 217TB

capacity

Traffic ports 2x10GE + 2x10GE+4xGE RJ45 2x10GE+4xGE RJ45 | 8x10GE + 8xGE + | 24x10GE + Up to 12X100G and
P 4xGE/2.5GE 4xGE/2.5GE 4AxGE/2.5GE 4XGE RJ45 4x100GE QSFP28 144X10G

Form factor Wall/Pole mount 1RU %2 19 Inch 1RU %2 19 Inch 1RU 19 Inch 1RU 19 Inch 5RU 19 Inch

Scaling / Sync

Medium/Premium

Low/Standard

Medium/Premium

High/Premium

Highest/Premium

Highest/Premium

Ambient temp range

Outdoor Hardened

-40C to 65C

-40C to 65C

-40C to 65C

-40C to 65C

5°C to 55°C
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MINI-LINK 6352 R 6000

> MINI-LINK 6352 {/I y
—Sdruzeni kapacity na 1 vrstvé J '“) § mi l
e |

—1+1 redundance
— Frekvencéni a fazova synchronizace

I\“ I ‘ Nn

MINI-LINK 6352

» Router 6000
e i%;-;::.;_.-u;ﬁsﬂ
-(.8275.1 T-BC + integrovany GM Router 6672 / Router 6675

l J i
j Router 6274
: Router 647 1

Router 6371
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https://www.ericsson.com/microwave-outlook

> KONTAKT

Jaroslav Svarc — mikrovinné portfolio

Mobil: +420 608 234 848

E-mail: jaroslav.svarc@ericsson.com

Jan Botto — IP portfolio

Mobil: +421 249 499 452

E-mail: jan.botto@ericsson.com
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