alni témata RFoG nebo RF overlay TV PBN 4\

roucek, Radek Kocian

rofibereu | info@profber.eu | Copyright © PROFiber Networking s.r.o.

RF video jako prekryvna sluzba FTTH

Udélejte si doma
kabelovku !

P2P (point-to-point) —
— PON (Passive optical network) —

— P2MP (point—to—multipoint)

P2P - Vyhrazené vlakno kazdému klientovi
= PON — pasivni optickd sit’ — sdileni vliakna vice klienty (32/64/128)

= Migrace FTTB — FTTH ( snadna migrace z P2P FTTB/C — PON FTTH)
Vyuziti stavajici technologii (xDSL, DOCSIS)

-mﬂ)er.eu I ERChber Nervworking sro. =g Foe
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FTTH: RF video/RF overlay

RF distribuce TV signalu jako nastroj pro zvyseni penetrace FTTH zakaznikd

. RF downstream pro distribuci TV programii (a
— osvédcena technologie kabelové televize

. TX 1550nm+EDFA+splittery
1x32 bézné.

halog FM,TV, DVB-T, DVB-C)

1x64

1x64 nékdy

1x128 tézko

P2P : RF video po samostatném vlaknu (2 vlakna do FTTH GW)

PON: RF video po stejném vlaknu na samostatné vinové délce 1550 nm
(1 vliakno do FTTH GW + 1550 drop demultiplexor v GW sméruje signal na TV RX)
kompatibilni s GPON a GEPON technologii

fibereu | info@profbereu | Copyright © PROFiber Networking s.r.o. e
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Preklenutelny Gtlum

PTX (dBm)

PRX(dBm)

maly utlum trasy- prebuzeni RX

3 rezerva - Loss margin

de

PRXmin

0 km

vzdalenost

www.profiber.eu | info@profbereu | Copyright © PROFiber Networking s.r.o.

Preklenutelny Gtlum

™ RX
o [ aem [© e
PTX (dBm) PRX(dBm)
PTXmax
PTXmin

3 rezerva - Loss margin

Zkresleni signalu,
chybovost!

PROFber

PRXmax

[ velky Gtlum trasy- slaby signal RX ] --=-

0 km

wvzdalenost

www.profiber.eu | info@profbereu | Copyright © PROFiber Networking s.r.o.
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Preklenutelny Gtlum

=
ek [ 3lem PRX | 28|dBm

PTX (dBm) PRX(dBm)

B ~-=j T

PRXmax

PTi projektovani:
Maximalni preklenutelny atlum trasy- N:jarao]iena:;::;l
signal na prahu detekce RX I~ )

[ Je dobré nechat si pro navrh sité systémovou rezervu 1 az 3 dB \

0 km vzdalenost ? km

== G

www.profiber.eu | info@profbereu | Copyright © PROFiber Networking s.r.o. o

PREKLENUTELNY UTLUM V SITI HFC

_» [ . 1550 nm . % @*
> FTTB, FTTC, FTTH

max +18d5r\ min -6 dBm
do trasy ! max 24 dB navstupu RX

Utlum trasy
B vilozny atlum odboc¢ovani signalu .
\:2::; + [deleni idedini Gtlum (dB) | reainy utium (dB) | kolrjut;lliltr::rﬂ

1x2 8 4

1x4 6 7

1x8 9 10 + utlum svaﬁ],
1x16 12 14 mech. spojek
1x32 15 17 +

1x64 18 20

nezapomenout na
+ PriRF overlay po-1 vlaknu nezapomenout na rezervu 1,5 dB za mux ! ‘

www.profibereu | info@profbereu | Copyright © PROFiber Networking s.r.o. PEOFLe
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1550 nm
—

Y N\ -y 2
WITEN G} ...t:E‘e‘ni opticke ka

B
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RX

Optické pfijimace TV signalu - Groven vf signalu na vystupu

7®> __PREKLENUTELNY UTLUM V SITI HFC

vioZny atlum odbocovani signalu

opt. vykon na vystupni vf Groven aplikace
vstupu RX (dBm) (dBpv)

-6 dBm 86 dBpv A:FTTH

-6 dBm 102 dBpV B:FTTB 20 HP
-6 dBm 115 dBpVv C:FTTB 100 HP

plati pro 42 kanal& CENELEC, OMI 4% (Optical Modulation Index)

A->

La

nelinearity 2. fadu (CSO) -60 dBc, nelinearity 3. fadu (CTB) -60 dBc pfi -6dBm plati pro 42 kanall
CENELEC

fo@profber.eu | Copyright © PROFiber Networking s.r.o.
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Direct Modulation 1550nm Laser Transmitter Hath i é PBN

N

|

- e =
v 13.% . o 164Bm

==
EDFA
LTM15

1T

Dosah laseru v siti FTTx l l

- = Na vysilaéi zalezi !
Externally Modulated 1550nm Laser Transmitter gkl il |
s lore than Skm is possible &
~ ’l_} T
e - 1
e m i |
T = 16dBm e

LTE153-8000 EDFA

Také zalezi na: \ S— -
* Jaké spektrum namichate [ kvalité modulatort

A2 - . . . worklng S.F.O.
* v jaké kvalité * jak to umite nastavit
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RF overlay - Dosah laseru v siti FTTx

OMI (Optical Modulation Index) = hloubka AM modulace laseru
OMI Ize nastavit 1% - 10%

e

Zvysime OMI = modulujeme laser vice - zvysi se RF signal na
vystupu RX
- zvysi se C/N (0OK)
- narostou nelinerity (CSO,CTB) - POZOR!

s s

Piidame +1dB RF signalu - zvysi se C/N o +1dB -> zhorsi se CSO
0 2dB + zhorsi se CTB 3dB

www.profiber.eu | info@profbereu | Copyright © PROFiber Networking s.r.o. o
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RF overlay — Co nam brani ve vétSim dosahu?

Chirp laseru - nestabilita jeho frekvence/vin délky p¥i
intenzitni modulaci proudem.

Co s tim?

Laser s malym chirpem nebo jesté Iépe — externi modulator

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PEOFLe
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RF overlay — Co nam brani ve vétsim dosahu?

CD — chromaticka disperze -»
nelinearita pfenosové cesty E/O — O/E.

Co udéla nelinearita prenosové charakteristiky?
- nelinearni produkty:
2. fadu CSO
3. fadu CTB
CSO, CTB postihuje hlavné vyssi cast spektra (= 500-1000MHz)

Co s tim?

Jak se nelinearity zbavit?

=Vlozit prvek s opacnou nelinearitou = predistorze CD v TX
*Kompenzovat CD pfimo na trase (kompenzacni vlakno)

www.profibereu | info@profber.eu | Copyright © PROFiber Networking s.r.o.
PROFben
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RF overlay — Co nam brani ve vétSim dosahu?

SBS — Stimulated Brillouin Scattering =
Stimulovany Brillouin{iv rozptyl:

DFB laser = vysoka energie v malém jadru v izkém spektru >

interakce optické viny o velké energii s prostfedim SiO, -

- vznikne akusticka vina - ta moduluje/nici spektrum pfenaseného signalu
- vznikaji parazitni intermodulace, Sumy -

- Klesa C/N

Co s tim?

Jak se SBS zbavit?

=Snizit Vykon

=Roztahnout cisté spektrum DFB laseru

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o. PROFD
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DFB laser

10.00 dB
Div.

1530.000 1540.000 1550.000 1560.000 1570.000 nm

FP laser

10.00 dB
Div. I

1520.000 1530.000 1540.000 1550.000 1560.000 T



< 40 km TRANSMISSION DISTANCE

LTE153-8000 < 40 km
1550 nm FPR

SMOF
RF INPUT @ —- RF OUTPUT

10 dBm output

10 dBm SBS
suppression

Dosah laseru v siti FTTx

< 65 km TRANSMISSION DISTANCE

LTE153-8000 < 65 km
EDEA 1550 nm FPR
S%F
RF INPUT & 2 RF OUTPUT
7 dBm output 18 dBm output

18 dBm SBS
suppression

é Pacific Broadband Networks

> 80 km TRANSMISSION DISTANCE

LTE153-8000 40~50 km 40~50 km
EDPA 1550 nm EDFA 1550 nm FPR
SMOF SMOF
RF INPUT » @ ' 2 ' 7 0 > RF OUTPUT
7 dBm output 13 dBm output 13 dBm output

13 dBm SBS EDFA input power
suppression >2dBm

1N

\;‘ \\ Y ‘
Uﬂ'\éﬂl "'\Ot.!.‘um igp ické k"_

e k ka

www.profibereu | info@profbereu | Copyright © PROFiber Networking s.r.o. NETWORKING
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Priklad: Laserové vysilace RF Overlay

PBEN

Pacifc: Bromdberd Netwarks

- High power 1550nm applications

Long Haul Links FTTx CATV Overlay High port density

I

profber.eu | Copyright © PROFiber Networking s.r.o. &

Priklad: Laserové vysilace RF Overlay €Eren

Paraf: Braserr Netwrs

High Performance Externally modulated 1550nm laser transmitter

—  RF pre-distortion circuit for excellent CSO and CTB performance together with low distortion parameters.

—  Optimized models for 60 PAL channels, 89 PAL channels, 70 NTSC channels or 110 NTSC channels.

—  Flatresponse for 45~1003 MHz.

—  Dual redundant hot swappable power supplies, universal mains or telecom battery.

—  Field adjustable Stimulated Brillouin Scattering (SBS) suppression for optimized CSO to suit 14~18 dBm
fibre line drive levels.

—  Aspecialized FTTH version for very short fibre lines is available with up to 20 dBm SBS suppression.

—  Field adjustable dispersion compensation.

—  Front panel LCD for local monitoring of transmitter status.

—  Integrated SNMP agent with RJ45 Ethernet port for remote monitoring.

profber.eu | Copyright © PROFiber Networking s.r.o. S
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Priklad: Laserové vysilace RF Overlay €ErenN

Parii: Droasdberrd Netwrks

FTTx CA

Externally modulated 1550nm laser transmitter

—  RF pre-distortion circuit for excellent CSO and CTB performance with low distortion
parameters.

— 2x 7 dBm Optical outputs designed to support up to 89 PAL or 110 NTSC channels.

—  Flat RF frequency response 45 to 870 MHz ideal for RF overlay on P2P or P2MP

—  Option for dual redundant universal mains power supplies.

— Field adjustable Stimulated Brillouin Scattering (SBS) suppression and dispersion
compensation.

—  Suits 13~19 dBm fibre line drive levels when used with EDFA.

— Integrated SNMP agent with RJ45 Ethernet port for remote monitoring.

— Lateral cooling with field replaceable rear mount fans.

— RFinput on rear panel, optical outputs on front panel.

~i_~, —

| info@profber.eu | Copyright © PROFiber Networking s.r.o. &

/—:
Priklad: Laserové vysilace RF Overlay @ppn

Cost efficiént

The perfect Solution for the smaller HFC and FTTx Applicatio

—  Analogue InGaAsP DFB low-chirp laser with optical isolator and thermoelectric cooler.

—  Handles legacy analogue cable television as well as digital DVB-T or DVB-C formats.

— 45 MHz to 1000 MHz forward path RF amplifier with automatic gain control (AGC) for a constant optical
modulation index (OMI).

—  Automatic Peltier thermo-cooler control and automatic laser power control for constant laser temperature and
optical output.

—  Option for integrated Erbium Doped Fibre Amplifier (EDFA) to achieve the very high optical power levels as
required for FTTH systems.

—  Self-contained 19” subrack 1 RU with integrated universal mains power supply.

—  Backlit LCD display provides status monitoring and control.

—  Front panel mounted USB craft port with optional Ethernet port on the rear panel for SNMP/HTTP network
management.

;

| info@profber.eu | Copyright © PROFiber Networking s.r.o. E&
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Priklad: Laserové vysilace RF Overlay €renN

Pacifc Bromdbere Netwarks

Two in One

1550 Direct Modulated TX & Erbium Doped Fibre Amplifier in one 1RU Housing

LT1550-160-33-F4-SC-SNMP

e |
—
RF INPUT — & % 4 % 40 mW (16dBm
AUX. RF INPUT — E 4 ; )
> 3.16 mW (5dBm)

LT1550-40-33-0-SC-SNMP

1dBm

JBdEm  31dBm

RF INPUT —| I l -[f |——- 40 mW (16dBm)
AUX. RF INPUT —

_____———_—— —
Priklad: Optické EDFA pro RF Overlay @&pBnN

* 3.16m mW (5dBm)

rofber.eu | Copyright © PROFiber Networking s.r.o.

Pocafe: Bt Networs

High Port Densit

Erbium Doped Fibre Amplifier

Suitable for analog and digital television systems, DOCSIS, CATV, FTTH and more applications.
Suits 1550 nm DWDM applications for multiple wavelengths on single fibre.

EDFA optical amplifier technology to extend analog and digital CATV to suit long distance feeders or
larger FTTH distribution systems.

Single, dual, tri, or quad 980 nm pump amplifier models are available with selections between
20~1280 mw (13~31 dBm) optical output.

SNMP/HTTP monitoring, management and control as a standard inclusion.

o rowen

rofber.eu | Copyright © PROFiber Networking s.r.o.
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Priklad: Varovani !

Attention!

— Maximum launch level per fibre is 40mW (16dBm) to avoid Stimulated Brillouin
Scattering (SBS) or back scattering.

— SBS suppression is used to increase CNR and CSO performance for long
distance fibre networks. It works by distributing the signal across the optical
bandwidth so it is not focussed at one frequency. In DWDM systems, this
widening can affect adjacent channels.

— Externally modulated sources must be applied in FTTx networks where the
links distance to the first splitter is 5 Km or above.

| info@profber.eu | Copyright © PROFiber Networking s.r.o. e

\ké“m optlcke kE
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HFC — OVERLAY SOLUTIONS :

Modularni a redundantni feSeni

AIMA3000

Kompaktni 1RU feSeni

o o= o * 1RU Pfimo modulovany 1550nm TX

* 1RU Externé modulovany 1550nm TX

e - * 1RU EDFA aZ s 16 portul - i .
e - Sofistikovany softwarovy

* 1RU Integrované feSeni TX a EDFA bali¢ek pro

Network Management

u | info@profber.eu | Copyright © PROFiber Networking s.r.o UPRDFlber"

HFC — OVERLAY SOLUTIONS =

Modularni a redundantni feSeni

Lze kombinovat

AIMA3000 PR . .
) OLT-TX1550nm-EDFA

od ruznych vyrobct
(kdyz se to umi)

e o— %= °*1RU Pfimo modulovany 1

* 1RU Externé modulovany

— * 1RU EDFA aZ s 16 portu - i )
A - Sofistikovany softwarovy

* 1RU Integrované feSeni TX a EDFA bali¢ek pro

Network Management

u | info@profber.eu | Copyright © PROFiber Networking s.r.o ufeSMo
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FTTH GW — GEPON ONT s RF OVERLAY RX

- I
‘C_)Etl_cgl 5:)(_ _ 1 CATV RF output
! R S -0 o.L_.- 80dBuv
! Pl I S [ ~- 45 ~ 862 MHz
-------- i 0 (option)

'_,{_Go] -------- | Control !

Optical

1490 nm \:.* D —

line port 1550 nm 5 \ |:|
37 — 1
I
Optical TX I

1490 nm P | T
1310 nm Li {\*q ‘ D 10/100 Mbps
1310 nm } Full duplex
—;D Ethemet

PM410 - Block Diagram ‘

I
i
I
i
; Optical RX
i
I
i

€Eren — g

Wi-Fi Pt T Sl RN
802.11b/gin | Wi-Fi | ! VolP I -, (POTS)x2
(future option) '—|——|——.—} L fememmmm———- :,--[ J (option)
————————— L R e it e
12 VdcT WA

FTTH GW — GEPON ONT s RF OVERLAY RX
PM410VT — Rear View

New smaller design

reduces footprint and High-Performance AGC

allows desktop and controlled CATV Output
wallmount installations

Snap-On fiber
4xFast Ethernet Ports organiser protects
2xSIP v2 based POTS (MDI, MDI-X) for End- excess fiber
ports user devices, IPTV underneath unit or
STB or external router mounted separately

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o.
PROFiben
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ZAVEREM

HFC - Fiber Deep -> RFoG ?
DOCSIS 2 — DOCSIS 3

CMTS 1000 HC — 500 HC — 100 HC (mini CMTS)

MiniCMTS - viz LICA

~1ICA

www.profiber.eu | info@profbereu | Copyright © PROFiber Networking s.r.o.
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ZAVEREM

MiniCMTS — viz LICA

~LICA -

Central headend

request - pocsis -
request
«@» Cable Modem
<#4— — — Provisioning— — — b=
RE Fib
REC >

®———Metalic Ethernet———#
e——Fiber Ethernet/PON———
#———Microwave Ethernet——#

www.profiber.eu | info@profber.eu | Copyright © PROFiber Networking s.r.o.

TV Services CATV

cmu‘. /,‘,'- +DOCSIS

x““

TV Services
+ DOCSIS

PROFbenr

TV Services ’

Local Headend

-‘—T\I Services

CATV Multltap
Amplifier

PROFber

20. 3. 2013
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ZAVEREM
Zalezi nejen na vlastnostech TX a parametrech optické trasy,
ale také na vlastnostech RX — viz dale

A co zpétné sméry ?
A co koaxialni zesilovace?

... hapady a pfiklady viz il

(©) vECTOR:
@ SIGNAL LEVEL INFORMATION

— T\

e A A

LAMBDAEE=E42G
AKADEMIE VLAKNOVE OPTIKY A OPTICKYCH KOMUNIKACI N
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