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MINI-LINK 6363

\\

Nejmensi radiova
jednotka s vysokym

vykonem Q
65 % snizeni velikosti a e
35% snizeni hmotnosti |
|
I I 2/ I 25 MHz Sifky kanalu

i
|
\Q |
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6 — 8 O GHz vnéjsi jednotka s vysokym vykonem /// ,-
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MINI-LINK 6600/6366 (6 — 42GHZ)

All Outdoor

Compact Small Medium
End site Aggregation site Aggregation site

Large
Aggregation site

Smallest
footprint

Full Hub
Flexibility

Interfaces

1GE/2.5 GE

1GE/2.5 GE

MINI-LINK 6691 MINI-LINK 6693 MINI-LINK 6692

1GE/10GE

1GE/10GE

Switch capacity

9,5 Gbps

14.5 Gbps

Up to 45 Gbps

90 Gbps

Carriers

2

2

4/6/8

16

Modulation &
channel width

4096 QAM & 112 MHz

4096 QAM & 112 MHz

4096 QAM & 112 MHz

4096 QAM & 112 MHz

IP MPLS, L3 VPN

Yes

Yes

Yes

Yes

TDM i/t

No

Yes

Yes

Yes



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 6366

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

~ 2x1000BaseT
2.5GE & 1GE rozhrani

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

-48V 2x1/2.5GBE
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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 UZ

MINI-LINK 6660 (standardni pasma)

RLT status

ORI ¢ crusn

| 24310 Mbps

Terminal Id RLT 1/3/1

RLT status Up

Mode 1+8

Radio link loops Disabled

NE name ML66-18-41-99-34
NE type MINI-LINK Traffic Node

NE host IPv4 address 18.41.99.34

NE host IPv6 address
CT1/3/1

Actual ACM 20848 QAM

XPICstatus  N/A

Carrier ID Not specified

XPI N/A

SNIR 442 dB

Transmitteron v
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24318 Mbps |

: T3
- MMU 1002 1/3

Terminal Id RLT 1/3/1

RLT status Up

Mode 1+@

Radio link loops Disabled

NE name ML66-18-41-99-35

NE type MINI-LINK Traffic Node

NE host IPv4 address 18.41.99.35

NE host IPv6 address :
FCT1/3/1
Actual ACM 2048 QAM

XPIC status N/A

=

Carrier ID Not specified
XPI N/A
SNIR 443dB

Transmitteron v

RLT 1/3/1

IVAT!

I1h

LSKI

MINI-LINK 6352 (E-Band)

Status

ROZ

Near End
NE Name O&MIP address Software
10.128.247.40  R11B117,29
Time Uptime
2017-12-19 14:53:41 0d Oh 48m 2s
4 MINI-LINK 6352 N
RLT 1111 CT 111
Tx 0.0 dBm
Rx -34.6 dBm

Radio Link Terminal @

Terminal Terminal ID Mode
1711 1+0
MLHC / PLC CT Member

Down / Down 1M

Carrier Termination 1/1/1 @

Tx ACM Power Mode
4 QAM RTPC

Description

WAN Status (%

181.6 Mbps &
« 181.6 Mbps

HRANI

\\

Refresh | ] Auto Refresh (5s)

Far End
NE Name O&MIP address  Software
10.128.247.41 R11B117,2.9
Time Uptime
2017-12-19 14:53:25 0d Oh 47m 50s
4 MINI-LINK 6352 I
CT11A RLT 1111
Tx 0.0 dBm
Rx -37.1 dBm

Radio Link Terminal @&

Terminal Terminal ID Mode
1711 1+0
MLHC / PLC CT Member

Down / Down 111

Carrier Termination 1/1/1 @

Tx ACM Power Mode
4 QAM RTPC

Description



MINI-LINK 6654 - SPOJ 1GBIT/S

ANT3 0.6 42 ANT3 0.6 42
7-112MHz ML 6363
ML 6363 4-4096QAM
———-.1__——-

\ Maximalni kapacita N

\ 1068 Mbit/s Y
|
I

2x1/10GBE 2x1/10GBE

2x1000BaseT “*HCBE 2x1000BaseT “*HCBE
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MINI-LINK 6366 - SPOJ 1GBIT/S

ANT3 0.6 42 ANT3 0.6 42
ML 6366 ML 6363 7-112MHz ML 6363 ML 6366

; 4-4096QAM :
T I Maximalni kapacita I | T
o 1068 Mbit/s
-48V -48V
2x1/2.5GBE 2x1/2.5GBE
\ v

2x1000BaseT 2x1000BaseT



NAKLADY ZA FREKVENCE 1+0 SPOJE Z

Kapacita |Konfigurace spoje |Sitka kanalu|Kmito&tové pasmo | Vysilaci vykon | Naklady za spoj roéné | Mésiéni naklady

500MBit/s 1+0 56MHz 42GHz <20dBm 12,000 K¢ 1,000 K¢
500MBit/s 1+0 56MHz 32GHz <20dBm 21,000 K¢ 1,750 K¢
500MBit/s 1+0 56MHz 18GHz <20dBm 25,200 K¢ 2,100 K¢
500MBit/s 1+0 56MHz 42GHz <10dBm 8,000 K¢ 667 K
500MBit/s 1+0 56MHz 32GHz <10dBm 14,000 K¢ 1,167 K¢
500MBit/s 1+0 56MHz 18GHz <10dBm 16,800 K¢ 1,400 K¢
500MBit/s 1+0 56MHz 42GHz <0dBm 4,000 K¢ 333 K¢
500MBit/s 1+0 56MHz 32GHz <0dBm 7,000 K¢ 583 K¢
500MBit/s 1+0 56MHz 18GHz <0dBm 8,400 K¢ 700 K¢

SniZzeni poplatku za frekvence:

= 42GHz je cenove nejatraktivneéjsi pasmo

= Vyhoda koordinovaného pasma — lepSi kvalita sluzby

* Moznost migrace z volnych pasem 17 / 24GHz pri nizkych
nakladech na frekvence

= Dostatek Sirokych kanalu pro kapacity 1 / 2GBit/s
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MINI-LINK 6654 - SPOJ 2.2GBIT/S

ANT3 0.6 42 ANT3 0.6 42
7-112MHz
ML 6363 4-4096QAM ML 6363
/ I
I
1, - Maximalni kapacita \
Y 2.2 GBit/s )

—
-
_~_-

N~

==
— _— e
o —
_— e — e e o,

I 3 1l

2x1/10GBE - 2x1/10GBE

2x1000BaseT “*HCBE 2x1000BaseT “*HCBE
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NAKLADY ZA |

“REKVENCE 2+0 SPOJE Z

Kapacita | Konfigurace spoje |Sitka kanalu | Kmitoétové pasmo | Vysilaci vykon | Naklady za spoj roéné | Mési¢ni naklady
1GBit/s 2+0 XPIC 56MHz 42GHz <20dBm 12,000 K¢ 1,000 K¢
1GBit/s 2+0 XPIC 56MHz 32GHz <20dBm 21,000 K¢ 1,750 K¢
1GBit/s 2+0 XPIC 56MHz 18GHz <20dBm 25,200 K¢ 2,100 K¢
1GBit/s 2+0 XPIC 56MHz 42GHz <10dBm 8,000 K¢ 667 K¢
1GBit/s 2+0 XPIC 56MHz 32GHz <10dBm 14,000 K¢ 1,167 K¢
1GBit/s 2+0 XPIC 56MHz 18GHz <10dBm 16,800 K¢ 1,400 K¢
1GBit/s 2+0 XPIC 56MHz 42GHz <0dBm 5,000 K¢ 417 K¢
1GBit/s 2+0 XPIC 56MHz 32GHz <0dBm 8,750 K¢ 729 K¢
1GBit/s 2+0 XPIC 56MHz 18GHz <0dBm 10,500 K¢ 875 K¢

Kapacita |Konfigurace spoje |Sitka kandlu|Kmito&tové pasmo | Vysilaci vykon | Naklady za spoj roéné | Mési¢ni naklady
2GBit/s 2+0 XPIC 112MHz 42GHz <20dBm 19,200 K¢ 1,600 K¢
2GBit/s 2+0 XPIC 112MHz 32GHz <20dBm 33,600 K¢ 2,800 K¢
2GBit/s 240 XPIC 112MHz 18GHz <20dBm 40,320 K¢ 3,360 K¢
2GBit/s 2+0 XPIC 112MHz 42GHz <10dBm 12,800 K¢ 1,067 K¢
2GBit/s 2+0 XPIC 112MHz 32GHz <10dBm 22,400 K¢ 1,867 K¢
2GBit/s 2+0 XPIC 112MHz 18GHz <10dBm 26,880 K¢ 2,240 K¢
2GBit/s 2+0 XPIC 112MHz 42GHz <0dBm 8,000 K¢ 667 K¢
2GBit/s 2+0 XPIC 112MHz 32GHz <0dBm 14,000 K¢ 1,167 K¢
2GBit/s 2+0 XPIC 112MHz 18GHz <0dBm 16,800 K¢ 1,400 K¢
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MINI-LINK 6352

c-BAND SPOJ

? 0/8 O GHz frekvencni pasmo

‘ == 4‘m&»mmic"
"o

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 r
segmentovany mezi
obé radia

S w

2+0 RLB

i
fif U‘|

250, 500, 750 a

[
[
[
[
[
[
[
[
[
1000 MHz [
[

LAG / LACP kanal

/ e e mm == mm L
Rozhrani 1 az 10 GBE Rozhrani 1 az 10 GBE

LAG / LACP

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

» Prodlouzeni délky spoje a redundance spoje
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MINI-LINK 6654 = MULTI

ML 6352
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125-2000MHz
BPSK-512QAM

——

Maximalni kapacita
10 Gbit/s

7-112MHz
4-4096QAM
—
Maximalni kapacita
1068 Mbit/s

SAND BOOST

ML 6352




MULTI-BAND BOOSTER

KONFIGURACE

Recommended multi-band booster configurations for traditional bands in combination with E-band

Distance [km]

15

=
(&)

ul

o 1w m @ s @ f s %
Frequency [GHZz]
Bands aEll Il
e——poonns @  waiess 99.999% —— '99.9% avdilability, ===-= 99.9% availability,
availability, availability, mild climate severe climate
mild climate severe climate

Source: Ericsson (2017)
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Typické kombinace s 70/80GHz:

18-28GHz

15-23GHz
Dvoupasmove antény
zjednodusi instalace



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
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ZKUSENOSTI Z PROVOZU

) 23/80GHz 0,6m ) %

— distance = 8,68 km Relczycé %
o~ ‘PELCZYCE

) E' Band : 2 \ ﬁ OTrzesacz

Qanowo
- 125MHz@64QAM, TX
=16dBm RSL =-38,5dBm S
£yskowo

)23GHZ Ilnk \ 2 // rzchno | -

~ TMHzZ@256QAM, Tx = e
17dBm RSL = -42,0dBm

» RSTP Traffic Bonding § R
- 500 Mbps / 41Mbps T £ e SBionno |

Diugosé na mapie: 8,68 Kilometry v
Diugosé na powierzchni: 8,68
Kierunek: 62,77 stopnie

Zapisz

© 2018 Google \
Image © 2018 CNES / Airbus
Image © 2018 DIQET&!G‘lObC‘
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STATISTIKA SPOJe G.826 & AM

G.826

oo E-Band availability = 99,7%
during challenging summer month

-
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AN 2\ W /\\\ /\\,\‘1, /\\'\ /\\\ /\\'\ /\\\ /\\'\ /\\'\ /\\\ /\\q’ /\\q’ /\\r{’b /\\q’ /\O’ /\\q’ ,\\‘1, ,\\fl, /\\q’ /\Of /\\(b /\\03 > ‘b\q/ G > > > >
mUAS mES ®mSES
Adaptive Modulation
8000 88000
o0 84000
6000 82000
5000 80000
4000 78000
o
2000 72000
1000 | H 70000
0 ‘\II ‘I ul |\ n 1. I. 1 . 68000
IR I S T T T R T I S T S I N I R T T R R I
S ST F PP PFFF S P FFLFPLF LS TS S S FFLFPLFET TS S S S S S
Y'b\ 9\ SENEROERCE RO CHNS q,Q\ fi\\ f{} QT’\ Q,b‘\ "ﬁ"\ ‘1,6\ ‘1/,\\ ff,b\ fl?’\ 'bg\ (b"\ \'\\ \r‘l> \0-’\ \& P © <\\
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m HfBPSK_S mHBPSK HfBPSK_L mWBPSK_S ®BPSK mBPSK L ®m4 QAM S m4 QAM  m4 QAM_L
m16 QAM Sm16 QAM m16 QAM L m32 QAM_SE32 QAM 32 QAM_L m64_QAM_S =64 QAM
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KAPACITNI EVOLUCH

Microwave backhaul capacity evolution

Il
2\
(]

100 GBIT/S

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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> KONTAKT

Jaroslav Svarc

Mobil: +420 608 234 848

E-mail: jaroslav.svarc@ericsson.com

\



ERICSSON



