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Provozovatelé siti kabelové televize

Jak zvysit prenosovou kapacitu sité ?

1. nahradit koax optikou

+ Hybridni opticko-koaxialni sité HFC - Hybrid Fiber Coax

+ Skelnaténi postupné od hlavni stanice — od patefe az na periferii
2. segmentace sité za optickym nodem

3. rozsirit frekvencni spektrum

4. efektivni modulace
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Jak zvysit pirenosovou kapacitu sité ?

1. nahradit koax optikou

+ Hybridni opticko-koaxialni sité HFC - Hybrid Fiber Coax

+ Skelnaténi postupné od hlavni stanice — od patefe az na periferi
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HFC- Fiber Deep ootica

PROF o skelnatéeni opticko-koaxialnich siti commurication

HFC Network upgrade:
»  Fiber Deep — Node + 1x zesilovac¢ (=N+1)
» FTTLA - FTT Last Active (=N+0)
- FTTB
.+ FTTH

REGIONAL
HEADEND

REGIONAL
HEADEND

REGIONAL
HEADEND

@ VECTOR"
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Zdroj: VECTOR
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3. rozsirit frekvencni spektrum na koaxu
Vysledek: vétsi Sitka pasma pro uZivatele
DOCSIS 2.0 / Ap \ / downstream \
5MHz 42 MHz 45 MHz 860 MHz
15 MHz
l DOCSIS 3.0 l / U}{stream\ / downstream \ \
5 MHz 65 MHz 85 MHz 860 MHz 1GHz
15 MHz
l DOCSIS 3.0 l / /upstream\ / downstream \ \
5 MHz 85 MHz 110 MHz 860 MHz 1GHz
15 MHz
| DOCSIS 3.1 l / / upstream \ / downstream \
5 MHz 204 MHz 258 MHz 1,2 GHz
15 MHz
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HFC- Fiber Deep L
Ralnatant ootk o koaxidlnich siti optica
PROFiber sKelnateni opticko-Koaxlalnicn siti communication

4. efektivni modulace
+ DVB-C2, DOCSIS 3.1 — OFDM, LDPC, 4k QAM
+ Vysledek: lepsi vyuziti omezené Sirky pasma
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2. segmentace sité za optickym nodem
« Kazdy segment ma vlastni zpétny smér — vlastni laser upstream
« Vysledek: vétsi Sitka pasma pro uZzivatele
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HFC- Fiber Deep Lt

PROF o skelnatéeni opticko-koaxialnich siti commurication

HFC Network upgrade
+ Fiber Deep — Node + 1x zesilova¢ (=N+1) ’ %
«  FTTLA - FTT Last Active (=N+0) e

REGIONAL
HEADEND

GA
ITECTURE N+1 @ RrecionAL T
HEADEND
BOOSTRAL 650/LP5QG |
Q/ REGIONAL @,
N HEADEND

Zdroj: VECTOR @ VECTOR’
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HFC Network upgrade

» Na architekturu N+1 (Node + 1x zesilovac) %
» Fiber Deep (=N+1) e
»  Nékdy téz Fiber Deep (=N+2)

REGIONAL
HEADEND

REGIONAL
HEADEND

ARCH

Em‘ﬂlsso'yd/

REGIONAL
HEADEND

Zdroj: VECTOR @ VECTOR’
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HFC Network upgrade
e Z architektury N+1 na N+0
» FTTLA — FTT Last Active

MAIN
HEADEND

REGIONAL
HEADEND

REGIONAL
HEADEND

REGIONAL
HEADEND

Zdroj: VECTOR @ VECTOR’
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HFC Network upgrade

segmentace sité za optickym nodem O
Kazdy segment ma vlastni zpétny smér —
vlastni laser pro upstream

ARCHITECTURE N+0 |

1550n :

REGIONAL
HEADEND

REGIONAL
HEADEND

Segment 2
@ VECTOR"
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Zdroj: VECTOR
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Opticky node 1x1H (High power output) EeeEIRANTIERNIE

+  Downstream vystupni Grovefi: 1x 118dBuV@1.0GHz " Drive Beta Pro 1006
» 1x1 segmentace (1 RX downstream x 1 TX upstream)
+  koax portl aktivnich/pasivnich: 1/2
+ napajeni AC230V nebo DC remote l
RX

Pouziti: FTTC ///////, i
///////////// /

) A )
% (1€
an.,'“?‘;\\. '/ . )
"

‘& NMS transponder
= Reducad opsraing cods fanks foremoie monioang and configumion

Zdroj: VECTOR @ VECTOR’
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Opticky node 1x2 [BOOSTRAL 7700]
«  Downstream vystupni Uroven: 2x118dBuV @[ 1.2GHz

» 1x2 segmentace (1 RX downstream x 2 TX upstream)
+  koax port@l aktivnich/pasivnich: 2/2
+  Napéjeni DC remote ax l [

Pouziti: FTTC

.@. NMS transponder (DOCSiS/EuroDOCSIS)
Reduced operating costs thanks to the remote inonitonng and
NMS configuration

Zdroj: VECTOR @ VECTOR’
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HFC- Fiber Deep theaétdtica

skel naténi OptiCkO'koaXié | n|,Ch S|,t|, B)mmumcahon

PROFber

Opticky node 2x4 [BOOSTRAL 7800]
«  Downstream vystupni troven: 2x118dBuV @[ 1.2GHz

+  2x4 segmentace (2 RX downstream x 4 TX upstream)
+ koax portl aktivnich/pasivnich: 4/4

e A2
+  Napajeni DC remote X1 - RX2 “ “] A3,

Pouziti: FTTC Dt

%‘ | {
m } ‘ ‘l
.@ NMS transpo de (DOCSIS.'Eu 0l OCSIS) L

Reduced operating costs thanks to the remote njonitoring and g
e configuration i

@ VECTOR"
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Zdroj: VECTOR
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Opticky node 1x1 pro FTTB

»  Downstream vystupni Groven: 1x 112dBuV@1.0GHz

» 1x1 segmentace (1 RX downstream x 1 TX upstream)

+  koax portl aktivnich/pasivnich: 1/1

+  prepinani rezim RFoG (burst mode) anebo HFC (CW mode)
» napajeni AC 230V nebo DC remote

T Dfive Lambda Pro 90G

RX
Pouziti: FTTB ’
G
S,
Zdroj: VECTOR @ VECTOR’
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VIG - VECTOR Ingress Guard ”’eaft"ft-
. 2 o oy optica
lokalizace koaxialnich segmentt — zdrojt sumu commuricaon

Lokalizace ingresniho Sumu ve zpétnych smérech.

BOOSTRAL 6700

e VIG (VECTOR INGRESS GUARD) system

compliant
vie Verification and elimination of the source of ingress in the network
Zdroj: VECTOR @ VECTOR’
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HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream
- aby se optika nesrazila

TRANSMITTER

BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G

1550 ¥

Zdroj: VECTOR @ VECTOR’
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ANSMITTER

\{50: m

RECEIVER
BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G
HE
Head End
N—
Zdroj: VECTOR @ VECTOR’
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HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream
- aby se optika nesrazila —

odfitrovat spektralni kanaly

RANSMITTER

V klasickém HFC rezimu =
el o Y] v kontinualnim CW rezimu =
— L TX1,TX2,TX3 sviti porad — nutno
je rozdélit na RX1, RX2, RX3
Zdroj: VECTOR @ VECTOR"’
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; HFC- Fiber Deep :
N\ skelnaténi opticko-koaxialnich siti optica

communication

HFC Network - zpétné sméry po optice
- aby se optika nesrazila —

odfitrovat spektralni kanaly

/_\ TX1: A1

5 MHz 65 MHz 860 MHz 1GHz
15 MHz
T\ TX2:22
5 MHz 65 MHz
,]\ 15 MHz
L
5 MHz 65 MHz
15 MHz
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RFoG- RF over Glass it
PROFbo skelnateni opticko-koaxialnich siti

HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream
- aby se optika nesrazila

zamérné sloucit spektralni kanaly

)

ANSMITTER

TX1,TX2,TX3 sviti pofad —»
pfi sloué€eni na jednom RX
) dojde ke smésovani signalt
Zdroj: VECTOR
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BOOSTRAL 650/LP90G
BOOSTRAL 650/LP90G
- V klasickém HFC rezimu = BOOSTRAL 650/LP90G
v kontinualnim CW rezimu =
Head End ontinua c © L
|

@ VECTOR’

optica

communication

www.profiber.eu

~ HFC- Fiber Deep =
PROF o skelnateni opticko-koaxialnich siti

N E KING

HFC Network - zpétné sméry po optice
- aby se optika nesrazila

sloucit spektralni kanaly —zpétné sméry se prekryji — budou se rusit

@ =\ e
TX1: A1

of s
tica

communication

5 MHz 65 MHz 860 MHz 1GHz
15 MHz

[Zpétné sméry se na RX slouéi ]
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HFC Network - zpétné sméry po optice
- aby se optika nesrazila
zamérneé sloucit spektralni kanaly — smichat zpétné sméry

@:} TX2: A2
/ \/ |

5 MHz 65 MHz 860 MHz 1GHz
15 MHz

Zpétné sméry se na RX slouci:
muZeme vyuzit pro smichani

ruznych frekvenénich pasem z
ruznych nédi nebo segmentu
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RFoG- RF over Glass theartoft_
kelnaténi opticko-k idlnich siti OptiCa
EBDEE‘[D,E%C S e na enl op IC o oaXIa nlc SI I communication

HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream
- aby se optika nesrazila
RFoG (RF over Glass)
)
TRANSMITTER
; - 5 // P
S U 1550 4 @
RECEIVER s
) / M A2 1550 ¥ | BOOSTRAL 650/LP90G |
vy
V davkovém RFoG rezimu =
Gz TX sviti v BURST rezimu = laser
Head End f - q q
—— se spina jen pfi komunikaci
modemu ve sméru upstream —
Zdroj: VECTOR sviti vzdy jen jeden laser @ VECTOR"
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skelnaténi opticko-koaxialnich siti
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HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream
- aby se optika nesrazila
RFoG (RF over Glass)

)

TRANSMITTER

the art of :
optica

communication

@ / BOOSTRAL 650/LP90G
BOOSTRAL 650/LPS0G
- V davkovém RFoG rezimu = BOOSTRAL 650/LP90G

TX sviti v BURST rezimu = laser
se spina jen pfi komunikaci
modemu ve sméru upstream —
sviti vzdy jen jeden laser

Head End

Zdroj: VECTOR
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RFoG- RF over Glass

PROF o skelnatéeni opticko-koaxialnich siti

HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream

- aby se optika nesrazila

RFoG (RF over Glass)

NSMITTER

@ VECTOR’

www.profiber.eu

the al’t of s
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RECEIVER
@ BOOSTRAL 650/LP90G
) BOOSTRAL 650/LP90G
V davkovém RFoG rezimu = BOOSTRAL 650/LP90G

HE

Head End TX sviti v BURST rezimu = laser

se spina jen pfi komunikaci
modemu ve sméru upstream —
sviti vzdy jen jeden laser

Zdroj: VECTOR
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HFC Network - zpétné sméry po optice
Datova propustnost ve sméru upstream

- aby se optika nesrazila

RFoG (RF over Glass)

)

TRANSMITTER

F ~ UX 1
REC 7
@ 1650 % BOOSTRAL 650/LP90G
BOOSTRAL 650/LPS0G

V davkovém RFoG rezimu = BOOSTRAL 650/LP90G

0
| ©

Lil= TX sviti v BURST rezimu = laser
Head End P . . .
se spina jen pfi komunikaci
modemu ve sméru upstream —»
sviti vzdy jen jeden laser .
Zdroj: VECTOR yjen) @ VECTOR
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~ HFC- Fiber Deep t“aétﬁtica
PROF o skelnateni opticko-koaxialnich siti commuricaton

N E RKING

HFC Network - zpétné sméry po optice
- aby se optika nesrazila
RFoG (RF over Glass) — ¢asovy multiplex zpétnych sméri ve stejném

Paeme
G)% / \ TX1:)1

5MHz 65 MHz 860 MHz 1GHz
15 MHz
Sviti vzdy jen jeden TX ve zpétném sméru -
Podminka DOCSIS 3.0: vyp/zap BURST do 1 ps
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HFC Network - zpétné sméry po optice
- aby se optika nesrazila
RFoG (RF over Glass) — casovy multiplex zpétnych smér{ ve stejném

=
@:} TX2: A2

5 MHz 65 MHz 860 MHz 1GHz
15 MHz
Sviti vzdy jen jeden TX ve zpétném sméru -
Podminka DOCSIS 3.0: vyp/zap BURST do 1 ps
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HFC- Fiber Deep : opftlca

skel naténi OptiCKO'koaXié | n|,Ch S|,t|, communication

PROFber

HFC Network - zpétné sméry po optice
- aby se optika nesrazila
RFoG (RF over Glass) — ¢asovy multiplex zpétnych sméri ve stejném

pasmu

5 MHz 65 MHz 860 MHz 1GHz
15 MHz

Sviti vzdy jen jeden TX ve zpétném sméru -
Podminka DOCSIS 3.0: vyp/zap BURST do 1 ps
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Opticky node 1x1 pro FTTB
«  Downstream vystupni Groveri: 1x 112dBuV@1.0GHz T five Lambda Pro 906
» 1x1 segmentace (1 RX downstream x 1 TX upstream)
+  koax portl aktivnich/pasivnich: 1/1
+ prFepinani rezim RFoG (burst mode) nebo HFC (CW mode)
» napajeni AC 230V nebo DC remote
RX
Pouziti: FTTB ’
Vi /’z 7
é;/‘{{("((,. ¥n
.‘.“.’,1,3‘,{)’,2,‘
Zdroj: VECTOR @ VECTOR®
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HFC- Fiber Deep theaétdtica
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BTy node RFoG pro FTTH Boostra o Y

+  Downstream vystupni Groven: 1x 80 dBuV @1.0GHz
RFoG (1 RX downstream + 1 TX upstream)
napajeni AC 230V <

Pouziti: FTTH

Opticky node RFoG pro FTTB-MDU  ESECEIRNSN

Downstream vystupni Uroven: 1x 96 dBuV @1.0GHz
*  RFoG (1 RX downstream + 1 TX upstream)
+ napajeni AC 230V

Pouziti: FTTB

Zdroj: VECTOR @ VECTOR’
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RF overlay- RF jako prekryvna sluzba theagﬁtica
TV downstream commorication
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TV downstream (PAL, DVB-T nebo DVB-C) pro vSechny

LAMBDA PRO 70 [l
VIDEO

REGIONAL
HEADEND

LAMBDA PRO 72

Zdroj: VECTOR @ VECTOR’
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Dékujeme

info@profiber.eu

www.profiber.eu
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PROFiber Networking CZ s.r.o0. PROFiber Networking s.r.o.
Mezi Vodami 205/29 Bernolakova 2
143 00 Praha 4 917 01 Trnava
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