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Mereni primou metodou

lata (Ethernat
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Video T™
Bidirectional Loss Test ol o
set OFI-2042 ':010‘3;;01.-“12 Color [Length | Ave;age Losns | WOnrst DRLn

e Méreni v obou smérech na 1310, 1490 a 1550 nm
° Mé,‘ﬁ’enll Vlozného utlumu (IL) Thresh. DFe-IEaeirI; Rename | Delete | Back

e Mérfeni Gtlumu odrazu (ORL) — nutne, pokud chceme provozovat video
na 1550 nm (APC konektory, mérfeni od OLT)

 Méreni delky MIKROKONY




Mereni primou metodou

Bidirectional Loss
Test set OFI-2042

Loss Test Set

OLT-55
L S Power Meter
e
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OFI-2000

® P|né automatické méreni az na 3
vinovych délkach v obou smérech

1310, 1490/1625, 1550 nm
IL, ORL, delka vlakna/trasy
Automatické ulozeni hodnot
Zpracovani protokolu v PC
Kompatibilni s OFI modulem

MIKROKONY
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Aktivace OLT/ONT a servisni méreni
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Aktivace OLT/ONT a servisni méreni

1310 nm upsteams,
TDM bursts

L]

Downstream
broadcast

[ | 2 3
OLT

«— 1 2

Upstream TDM

3
ONT ﬂ H
| | | | FTTx méridlo vykonu zm éfFi Gtove n ,peaku”

—1 1 Standardni méfidlo vykonu zméfi stfedni hodnotu
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Aktivace OLT/ONT a servisni méreni

Voice '_:_ 1310nm o o u%g?ﬂ;“ﬂ =
LT =
P s | : MRS e
i 1490nm % = A B y,
il -nw[> - _ Video (BNC)
= e Selective Power
fideo > Meter Selective Power
1550 OLP-57 Meter
OLP-57
Selective Power Selective Power
Meter Meter
HST-3057 HST-3057
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OLP-57/3057 Sim Modul: FTTx mendlo vykonu

LS OLP-3057 Measurements i

2 Platformy:

- OLP-57 Standalone unit, @l

= HST-3000 Optical FTTx %;32;54 b
SIM module D] i ]t 4] s

BPON/EPON/GPON méfFidlo
vykonu v jednom:

= Vysoka izolace mezi
vinovymi délkami:
50 dB

=» MozZnost nastaveni
prahovych hodnot vykonu

=» Pamét na namérené
hodnoty

=>» Zpracovani hodnot v PC




Méreni OTDR v sitich FTTx a
zejména PON

e problém rozbonic/splitter

* méfeni za provozu
ONT

fiber

c-d& ©Q o

splitter

MIKROKONY



M érreni pocastech — typicke (¥ instalaci
— mozne it po castech:
e trasa od OLT (CO) ke splitteru
o splitter
e od splitteru K ONT
— klasicke OTDR mareni

Central Office

e o e o - -

/AIKROKONY Feeder Testing Distribution Testing



M éireni celé trasy:
e 7 ONT

— jednostranné
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Central Office
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M éireni celé trasy:
«ZOLT (CO)

Central Office
1= === I |/
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SPLITTER: ! : L i
Vidimvée | T T 777 e N
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\ .Zkreslené“ /
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M éreni pfes splitter ... a ,zkreslené*
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* na reflektogramu p #sobi R. zp étny rozptyl od vSech v  étvi za splitterem
o Utlum splitteru se jevi nizsi
o konce* a praskla vlakna se projevi jen utlumovymi skoky

o Utlum*“ svaru, konektor:z, ohyb: apod. bude zdanlive nizSi

» ¢im vice bude vetvi splitteru dosahovat do dané vzdalenosti

e ¢im na dotycné vetvi bude pred tim vetSi ttlum

» lze exaktne pocitat - slozté .
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Méreni celé trasy z OLT (CO) méreni pires splitter

doporu €eni:

- byt pozorny i k malym nehomogenitam

A jind dale nechybi (porucha)
EF L =—="  -vhodné jsou odli&né délky viaken za jednotlivymi

= vétvemi splitteru (A > EDZ)
- pfi méfeni mohou pomoci odrazna zakonceni na koncich

_,_u" ﬁ - pfi nové nehomogenité se presvédcit, zda naopak
| <«

- smérodatnéjSi je méreni vétvi postupné zapojovanych

detekce poruchy

@
l
(==
000 k'
ica
e
E}TDR ?PW 1M DY Q
o W
m [ B T

®

C3
863608
000k

@
C4

4661 B

3/000 b

A0 km

"N/ =

.S¥YN)]
3

H
I
@
[}
I

[ = i Y N = e R < <

+iom 1150

-10.291047

Dist. 110638496

Atten (dB) - -6.32 |

[Wersion 70

= ovént poruchu mérenim z ONT

MIKROKONY



Pri distribuci analogové CATV

Volce

Data TS

0T ==
——

1310nm

1440mm (B

Voo -P‘D -
ATV
Video 7™

1550nm

/MIKROKONS

- nutné méreni ORL

Nata (Ethernet

| S

Pats Rl
RO/ _ﬂ.-tf-ll—i
I —

— /1"

Video (BNC)

hodnoty ORL jednotlivych konektor:ii na vétvich za splitterem pri
mereni z OLT jsou zkresleny podobne jako p7i mereni utlumu

zarizeni v OLT ,vnima“ ovSem take tyto ,zmenéené“ hodnoty

meéreni z ONT



Poruchova méreni z ONT za provozu

(e T — 310 Oata (Ethernat
| = ]
0y ==
= ! Pots (R
e TE— | e T e
- ——
e /

ﬁ Video (BNC)

1490nm | :53-
il -P‘D -
CATV “; ‘
Video 7™

1550nm

» porucha vSechdastniki
= métimz OLT
» porucha dastnika — mareni v ONT
> opticky signal neniiitomen
> mefit OTDR
> nutneé uzit vin. délku mimo provozni a pouzit u OTOIR f
» 1625/1650 nm
> filtrv CO ? MIKROKONS




Nova merici platforma MTS-4000
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MTS-4000

7" High Visibility TFT Color Screen
) - Ideal Lgndscape forme?tl for OTDR 6 SOft Keys

- Indoor/Outdoor usage - Context-dependant
- Optional Touch screen - SW compatibity

Testing indicator

Microphone

T-BERD 4D

Home key

B1-OTDR : Fiber 98% &g 12:55 04/06/2008

Start/Stop

& Trace
1310nm 30ns 1 Event

Numerical Keypad

- Number & Text edition
- Menu/Sub-menu shortcuts

bR RN - 0,000 —

(=

Navigation Key Pad

Lo B
o bt odl ) ok
; m C

AC/DC Power supply
and Battery charge
indicators

| (=l)sm-oToR E#urs

5 Direct
Access Keys

- Easy page selection
- No pop-up menus

4 molded bumpers

JAIKROKONS

Size (HXWxD): 5.3x10.2x3.5 inch
13.5x26x9 cm

Weight: 3/bs/1.4 kg




Meérici a komunikacni rozhrani

Modularita b

7 2 sloty pro dva vym énné m éfici moduly

Volitelné p FisluSenstvi

7 Vizualni zam &Fovaé poruch VFL 2b 2a

7 Meéfidlo optického vykonu 2 field-interchangeable modules
No tool required!

Standarni rozhrani

7 AC napajeni

7 2 USB 2.0 porty pro FlashDisk, Videomikroskop,
Mys & Klavesnice, ... AC RJ45 USB

7 1G RJ-45 Ethernet port pro  Fizeni, méreni a prenos
dat

7 Audio

Headset

Volitelna bezdratova rozhrani

7 Wifi pro bezdratové Fizeni, ftp
transfer, ...

7 Bluetooth pro p Fenos dat

JAIKROKONS



Sité Point-to-Point FTTx

Central Office
WIDhM

r b
| BPON OLT |

! 1490/1550 nm

: ENNENNENNENEEER : ﬂ"
: EEEEEEEEEEEE : 1310 nm

: EEEEEEEEEEEN : 1 l

! L] :

. : DSLAM/ONU

i / RP Video !

il IEEEEEET |

| Video AMP i

Vystavba sit é:

Akceptacni méfeni =» stanoveni Utlumové bilance linky
- OTDR méfeni z OLT k DSLAM nebo ONU a opacné
- ORL/LTS méfeni

Aktivace sit é:

- Standardni méfidlo vykonu
Poruchova/servisni m éreni:
- OTDR méreni z OLT

- Standardni méfidlo vykonu

JMIKROKONS



Méereni PON siti - Vystavba

_________________________________

Drop Terminal

] 1

i BPON OLT E1490/1550 - Passive Splitter l"

i llll:::::::::::: i Fooder fibor l — Distribution fibers

[IIII;;;;;;;;;;; “Tiom ClepNictmingl £, -
HIE]EEEEEEE RP Video o

i Video AMP i

I |

OTDR méreni PON p¥Fi vystavb é:

Akceptacni méfeni =» stanoveni Utlumové bilance linky
- OTDR méfeni z OLT ke splitteru (feeder fiber qualification) M&Feni z ONTSs (pokud je splitter pFipojen pfimo
- OTDR méfeni od splitteru k ONT (distribution fiber qualificaiton) (svary)&>P2P

JMIKROKONS



Méreni PON siti - Aktivace

I T T . 4 1 ~EL - 7T Drop Terminal

: Central Office ; P

| WDM |

| BPON OLT | Passive Splitter Ve
: 11490/1550, nm l

' ENENEEEEEEEEEEER : . Distribution fibers

i ' Feeder fiber

| ENEEEEEEEEEN : )

: INERNEREEREEEEE : 1310 nm Drop Terminal Vi "—'
i ’ RP Video !

QLI IEEEEEED :

. Video AMP i

Méreni pri aktivaci sit é:

Pred aktivaci sité nebo pfi pfipojovani ONT:
- Méfeni optickeho vykonu v CO
- Méreni optického vykonu na kazdém vystupu splitteru

- ONT = méfeni vykonové urovné downstream and upstream v misté Drop Terminal

JMIKROKONS



Meéreni PON siti - Servis

I T T e L U Drop Terminal

: Central Office | g

| i Passive Splitter Ve
i = ikl 11490/1550 nm P l

' ENEEENNNNNNNENEN I : — Distribution fibers

i A ) Feeder fiber

| ENEEEEEEEEEN : . i

S [T i 1310 nm Drop Terminal .l" P B
5 RPUED

| Video AMP ;

D s s e e e e e e e e e s 1

Servis/poruchova m _éreni PON: lokalizace poruch

- Pouziti PON selektivniho méfidla vykonu
- OTDR mérfeni z ONT nebo Terminal (pokud néktera ONT stale v provozu) =» méfeni za provozu (1625/1650 nm)
- OTDR méreni od splitteru nebo OLT (pokud ONT/OLT nejsou v provozu)

MIKROKONY



OTDR — Rychlé vyhledani poruch

Staéi jen zvolit rezim ,Vyhledava ¢€e poruch®

Zmacknout START
SM-OTDR : Fiber_ Bt 98% & 12:55 04/06/2008
| 1310nm 30ns 1 | f :v:rn.t“
1 A: 0.00m -8.093dA B: 0.00m -8.093d8 =
7 Automatické detekce Zivého _ 0.000dB |~
vldkna (LFD) i s ¢ shift
7 Automatické nastaveni m éreni — e _— 1 e
i [ Cursor B
7 Automaticke nastaveni ] : <
zobrazeni trasy 157 doaill 1o
a i i \ 4 - 4 T Summary
7 Zobrazeni souhrnu V},/SIGdk u - Unk Ol ; 3362 o8
7 Automaticka detekce ohyb End of Fiber: 5.01 km
. .y . Total Loss : 1.66 dB
7 Automaticke ulozeni vysledk U
Ei)sm-otor | LTS

JAIKROKONS




OTDR — Vystavba & Udrzba

71 Automaticka detekce zivého
vlakna (LFD)

7 Automatické nebo manualni
nastaveni

7 Pass/Fail zobrazeni vysledk
7 Prehledna tabulka vysledk U
7 Manualni m éreni s kurzory

7 Tabulka souhrnnych vysledk U
s detekci ohyb

JAIKROKONS

SM-OTDR : Fiber002_310E B \T% G 1531 04772008
i~ Trace
|' | 1310nm 3ns 2 | f & Evant k
A: 2091 45m -1,1524B B: 2091 45m -1.15248
A-B: 0.00m D . OOOd B f
B la &Zoom
0 o B'"l..... " Shift
e : T
L ¥ Cursor A
4 ¥ Cursor B
g
. L0 CTrace
|2 |
1 F) (3 [4 |3 | & Table
]
1580 a0 2020 2ag oE0 050 1 2130 2148 nen @ € Summary
Ewant Distance m Loss dB Reflect 9B Slope dB/km T Loss dB Set
L] 2.70 0.572 -52,44 2.70 0.670 Event
e 17.81 0.268 15.10 0.789
_F_j}-.-.. 44.36 -0.269 26.55 l.098
R 56.14 -36.99 21.78 1.105 Advanced
FJsm-otoR [S9E)irs ;
Summary Table
Laser T Loss Total O TLength
nm dB dB m
1550 il s7s8 00000 =-9%00 129413
1625 < -6.00
Bend dB Distanca m
A _0.652 1271.88
2 0.497 BB84.42



OTDR - Last Mile (LM) OTDR Modul

Zakladni popis
7 Snadno vym énné moduly

Az 3 vinové délky v jednom modulu

Funkce zdroje z& feni v OTDR modulu

Funkce m éfridla vykonu v OTDR modulu

7
7
7

TB/MTS-4000
7

Automaticka detekce zivého viakna

Dostupné konfigurace

- I 1 port OTDR Module
71 2 vinové délky A

1310/1550 nm

7 Méreni za provozu
1625 nm nebo 1625 nm s filterm
1650 nm nebo 1650 nm s filtrem

21 All-in-one
1310/1550/1625 nm J
1310/1550/1650 nm

1310/1550 nm + 1625 nm s filtrem ve druhém portu
(2 portovy modul) 2 port OTDR Module
MIKROKONY



OTDR — Technicke Specifikace

Features Last Mile OTDR for TB/MTS-4000

Laser class 1

1310, 1550, 1625, 1650 nm
Filtered 1625 nm, Filtered 1650 nm

32/30/30/28dB at 1310/1550/1625 or 1650nm

Wavelengths

Typical Dynamic Range (RMS)

JAIKROKONS

Typical EDZ/ADZ 1/45m
Pulse width 3 nsto 10 ym
Source option through OTDR -3 dBm (CW)
(CW, 270Hz, 330Hz, 1kHz, 2kHz) -6 dBm (Modulated)
Optional Power meter through -50 to -2dBm

OTDR

Optical connectors

APC or PC type

with FC, SC, DIN, LC and ST interchangeable

adapters

Méné nez 2kg (4.3lb) s OTDR a baterii




PON Selektivni méridlo vykonu - modul

Modul PON m éfridla vykonu

4l - 1490 nm (NN 1310 nm i
FTTx site ” nm i )
“Through mode” = simultanni méfeni "en 986 | 283 | 622 |l e
downstream a upstream Zivého vlakna .
Burst mode = méfeni upstream 1310 nm | i :Em:
Pfeddefinované prahy Pass/Fail = ol ___ aggl____ aee holds
Grafické zobrazeni . . HoEEEE s |
Broadband Mode ea——— PEP }

Standardni ,Broadband“ m éfridlo
vykonu (780 az 1650 nm)

ﬂm nm OLP-4057 1490/ 1550 n
OLT — ONT
310 nm 1 1 1 o

Meter Meter Meter

1310 nm 1490 nm 1550 nm

Through mode capability

Dostupné konfigurace
1310/1490nm nebo 1310/1490/1550nm MIKROKON®
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PON meridlo vykonu - specifikace

Measurement of 1310 nm (upstream)
Pass band

Isolation of 1490/1550 nm bands

Max. permitted input level

Measurement range

Measurement of 1490 nm (downstream)
Pass band

Isolation of 1550 nm band

Isolation of 1310 nm band

Max. permitted input level

Measurement range

Measurement of 1550 nm (downstream)
Pass band

Isolation of 1490 nm

Isolation of 1310 nm

Max. permitted input level

Measurement range

Broadband wavelength measurement ( separate port )

Wavelength range
Display range

1260 to 1360 nm
>40 dB

+17 dBm

+13to -35 dBm

1480 to 1500 nm
>45 dB

>45 dB

+15 dBm

+13 to -50 dBm

1535 to 1565 nm
>45 dB

>45 dB

+22 dBm

+26 to -50 dBm

780 to 1625 nm
+5to—-60dB

Méné nez 2.4kg (5.2lb) s PON PM a OTDR !




Kompletni kombinace pro FTTx sité

Modul PON m éfidla vykonu Last Mile OTDR Modul
- PON méfidlo vykonu - OTDR
- Broadband méfidlo vykonu |- Zdroj zafeni (CW a modulovany)

Vestav ény
VFL

Méneé nez 2.4kg (5.2lb) s PON PM a OTDR !

JAIKROKONS



Moznosti mereni metalickych vedeni

Qualify and Troubleshoot Copper plant

Copper Module

Voltage, Current, Resistance, Opens

Balance

POTs butt set, Load Coil detection

Tone Generation including SNR, Return Loss Next and Ba
Impulse and Spectral noise to 30Mhz

Time Domain Reflectometer, and Resistive Fault locate
Automated Close testing

VDSL Module

Standalone or Combination with Copper module
Infineon Chipset
ADSL-VDSL2 in one module

Supports Data mode, VOIP, IPTV and Web Browser
application

Dr. DSL Option

| Good Pair Check (AT_T) Be 5% & 1430 081172008
TR TG RG |
:Vdc \V -0.0330798 '\7‘" 0.0236437 »\7 0.0189993
|Vac \-//“ 0.025552 ‘\;’/' 0.109478 ‘\;" 0.11016
|
|Circuit Res 7 v v
{
|Opens v v v Save
|ance %Capacitive Balance v
|Longitudinal Balance 7 Detail
|
| Load Coil v
Errors: [ LOS| [ ) ﬂ_ standard SIP .
Show Time DHCP Timeout = |Not Registered View
4
25382 Kbps
Acti
1044 Kbps « - ctions
4
Standard: Actual Rate (Kbps) 1044 25382 Errors/
ADSL2+ Auto
Max Rate (Kbps) 1243 25504 Perf.
Annex: P o, o,
oL Capacity 84.0 % 99.5 %
Noise Margin (dB) 8 BPT/
Attenuation (dB) 6.3 1] SNR
NumBErof SYNCs: 1y power (dBm) 12 8
Training Time: Connect Method Slow Slow Dr.
77 seconds Interleave Delay 2 2 DSL
Modem Firmware:
T Actual INP 0.8 0
PSD -38 -52 Stop
Modem

ADSL | Data I VolP I Video J 4= (Press "RESULTS" to select tab)

MIKROKONY



Triple Play GUI

Grafické uzivatelské rozhrani

pro jednodussi freSeni problému sluzeb

Stream Summary

32%(_,

Ermr:‘-,: Rx |[ Tx || Col
..E]

IP: 10,10.146.59

MPEG-2 TS Broadcast-UDP
224.4.10.10:8208

Content Quality
Stream Quality
Transport Quality
Transaction Quality

Physical/Link Quality

QoS Current

QoS History

_PASS |

QoS Current

PASS |
QoS History

QoS Current

. PASS

QoS5 History

PASS. |

QoS Current

QoS History

Ethernet [ Data | Browser VolP Video [

JAIKROKONS

14:30 18/11/2008

View

Ouality Layers

Actions

4

Stream

4

View
Graphs

Content
Yideo Stream

Transport

Stream r“. T

Setup

Start
Stream

Video QoS Paramoters
¥-MoG

Error Indicator Count
[-.. 7 . & A

PCR Jitter

PS} Table Data (Errer)
IP Packet Loss, Jitter
RIP Packet Loss:

RTP Packet litter
TEP Re-transmissions
Packet Loss

IEMP Latency (BE-TV)

RSP Latency (VoD)

Video Qok Indicators
l Picture; blurring, edge distortion
[ wisual noise!
|

-

Pieelation. tiling, frame freezes,
= Bluescreen

‘“ Service accesibility,

{Chanrel Change Iatent;
|>‘ Pause, Play latency



Moznosti IP méreni

Qualify and Troubleshoot IP and VOIP service

Ethernet

10/100/1000 Mbps Electrical Interface

Cable test with TDR for fault, polarity and skew result

for GIGE
Supports Ping, Trace Route, and FTP/HTTP

VOIP Test Suite

Supports H323 fast and slow, SIP, SCCP,
MGCP, and UNISTIM with standard Codecs

Provides capture capability in Promiscuous
Mode

Displays both R factor and MOS
Local and remote jitter
Voicestream timeline

JAIKROKONS

Errors: | Rx || Tx || Col IP: 10.10.60.217

_HM Remote Control Active View
4
Actions
Link Up Bytes 15872 bytes 202155 bytes
Biplec Frames 260 331
Full Duplex Errors 0 0
Speed: Dropped Frames 0 0
+00 - Mbps Tx Collisions - 0
Ethernet Data 4— (Press "RESULTS" to select tab)
Quality Summary 4_9%(_, 17:03 07/11/2008
Errors: | Rx || Tx |[ Col IP: 10.10.146.59 ‘ View
M Network uﬁu
| callctr; sccp Alias: 2547 Call Duration 4
CM: 10.10.7.12 Capture: Inactive
Last Dial: 912404042347 an.08:08 q i
Call state: idle Auto Answer: Disabled Bt il Ul 2Ct|0n5
Content Quality J
Transport Quality » Eritar
Call#
Transaction Quality J Speed
pee
Dial
Physical/Link Quality J
Place
i T Call
Ethernet | Data VoIP 4= (Press "RESUITS" to select tab)



Moznosti IP méreni

Qualify and Troubleshoot IPTV service

IPTV Test Suite

Supports MPEG-2, MS IPTV, ISMA and Rolling Stream

Decode and Display | frames

All Streams Summary which displays status of 6 stre
in terminate, 10 streams in monitor

Packet Loss, QoS Timeline, and Jitter Graphs

Stream Summary

IP: 10.10.146.59

Errm’s: Rx |[ Tx ][ Col
Link Up.
..E]

MPEG-2 TS Broadcast-UDP
224.4.10.10:8208

Content Quality

Stream Quality
Transport Quality
Transaction Quality

Physical/Link Quality

Q_
[ Networkup ] Regis!

QoS Current @

.PASS |

QoS Current

PASS.
QoS Current
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MTS-4000 Moznosti a prislusenstvi

VoliteIné vybaveni PrisluSenstvi
Dotykova obrazovka Videomikroskop
RozSifena vnit Fni pam ét’ Pridavna baterie
Méridlo vykonu Klavesnice, mys, USB Flash
VFL PC Software (FiberTrace &

FiberCable)
2 typy brasen pro MTS-4000

Wifi / Bluetooth rozhrani

Obal na moduly
Napaje ¢ do auta

Optické adaptery, kabely
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