.

VERSIV USERS REPORT:

10% INCREASE IN PROFITS
66% REDUCTION IN TESTING

OUR NUMBERS
HELP YOU MAKE
YOUR NUMBERS

VERSIV

Cabling Certification System

YEARS OF
AND REPORTING PROBLEMS TR e B,
&
k5 WORLD'S FIRST SERVICE 162 YEARS OF
A 13 ) CENTERS CABLE TESTING
- WORLDWIDE EXPERIENCE
(THAT CAN CALIBRATE A DSX) TECH SUPPORT (US + EMEA)
4,200,000 VERSIV 12 36 CABLE
TEST RESULTS S.
UNKWARE LIVE NERDS EMPLOYED
(...AND COUNTING)
THE TOP 10 233 NEW
FORTUNE 500 PROJECTS
2 s EconD OF CORPORATIONS DAILY IN
SVERY BUSINESS DAY ARE REGISTERED LINKWARE
ST OWNERS LIVE

14 BICSI

(TWO DAYS OF CCTT)

1,051 -
KNOWLEDGE

BASE ARTICLES
N "2TN

10208
CERTIFIED TECHNICIANS

car

REPRESENTED

ON OVER 30

STANDARDS
BODIES

CCTT AVAILABLE
IN 50 COUNTRIES

ZERO

DOWNTIME

WITH GOLD L
SUPPORT

APPROVED BY 29 CABLING
MANUFACTURERS

FLUKE
networks.

. * »



o 1]

CREATE ProjX™ FILE
fetch from Linkare LVE

INSPECT & CLEAN

"I
©0

BASICTESTS

Maximize ...
Optimize ...
Protect ...

Realize the Value in modern
Copper Optic Infrastructure
Rikard Momme, Distribution Account Manager
Denmark, Poland, Finland, Greece and Romania
: rikard.momme@flukenetworks.com
+46 730 30 3512
FLUKE

~ networks.
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Professional Instrumentation

. . Product
Field Solutions* Rea:;)za:i‘:)n*
FLUKE Tektronix:
Invetech
QUALITROL
. hetworks s

Sensing
Technologies

é-i/gms ’

Sensors & Controls

sétra

A‘ ANDERSON-NEGELE

(?) FORTIVE

Industrial Technologies

Transportation
Technologies

‘f“ GILBARCO
<. VEEDER-ROOT

TELETRAC NAVMAN

g

Automation &
Specialty

Because Motion Matters™

/[T THOMSON'"

Portescap

P

E Jacobs Vehicle Systems "~

Franchise
Distribution

MATCO
TOOLS

AMM(0- BBALS

(onessy Industr

FLUKE

networks.



Who We Are

Fluke Networks is the worldwide leader in certification,
troubleshooting, and installation tools for professionals who
install and maintain critical network cabling

infrastructure. From installing the most advanced data centers to

restoring service in the worst weather, our combination of legendary
reliability and unmatched performance ensure jobs are done efficiently.

Communications
Service Technicians

Datacenter/
Network Managers

Datacom
Contractors

Customer Segments

— Electrical/ Datacom
Contractors

— Datacenter Operators
— Service Providers
— Private Network Owners

— Structured Cabling System
Manufacturers

Technologies

— Twisted Pair Copper

— Single- / Multi-Mode Fiber
— Coaxial Copper

— POTS (Telephony)

— Database Management

— Cloud (LinkWare Live)

Applications

— Installation Certification /
Qualification

— Troubleshooting

Products

‘ N
’ " Datacom Certification
.~ J
[ e )
i Datacom Fiber Optic
8 Testing
— J
,
Datacom Copper
Testing
J
N
Communication
Service Tools
J
FLUKE
= networks.

*« o @ e



Our History of Innovation

Fluke Enters @ @ @ @ @

Networking Industry omniScanner™ DTX CableAnalyzer™ DTX LinkWare Live™ OptiFiber= Pro ==
(Microtest) Category 64 field tester CableAnalyzer el Cloud based ress with SmartLoop™ -] ==
FLUKE. Category & field tester

Fault Info mariagement solution for Practical bidirectional I H"‘"
Troubleshacting wizard “ cabling certification OTOR fest

workflow = P

LinkWare Live L

®

@ @ OptiFiber- Pro @ FI-500
- > OTDR - ,,
PentaScanner Centered PLA .5 Purpase built OTDR CertiFiber* Pro Fiberinspector’ .
(Microtest) MicroScanner™ Electrically centersd \ for datacenter Endrcled flux Micro
Cat 5 field tester Cable troubleshooter permanent link adapter plug applications compliant OLTS PartBright illumination

1992 1993 1993 1995 1998 2000 2001 2002 2004 2004 2004 2005 2005 2007 2012 2012 2013 2013 2014 2014 2015 2016 2016 2017

@ @ @ . Versiv™ Cabling

" Third Party
Enterprise IntelliTone™ LAN DTX Compact R Certification System Integration with
LANMeter  networks. Toner and Probe OTDR Faster systems scceptance LinkWare™ Live
FPortable Digital tone and probe = Copper cable ¢ fior all copper and fiber
network tester Fluke Networks Formed £ testerbased certification jobs

G;I-?DIII @

Aberinspector™ Pro

- O ® -

OptiFiber OTDR CablelQ™ ) ) DSX-8000
DSP CableAnalyzer™ Purcae bt OTOR for Qualification Tester MultiFiber™ Pro e e CableAnalyzer™
Digital cable tester LAN certification Cable qualification tester Automated MPO tester certification reports Category 8 field tester

. . . YEARS OF
Trusted in the Field Since 1992 F’-'-_”f;%_tworks_ﬁ 2 PRSP

FLUKE
- networks.



Agenda

Defining the scope of the project
— VOC from 800+ customers

— ProjX the tool for concurrent projects
— LinkWare Live

Basic Test Regime
— Test Interfaces

— Test Adapters with a “centered” Test Plug
— Fundamentals: IL, RL, NEXT, FEXT, .....

Driving forces for an extended Test Regime

— Resistance Unbalance: (POE, Intermittent Contact, CCA)
— Mode Conversion and Balance (TCL, ELTCTL)

— Screen Integrity

Project Monitoring and Reporting

— Linkware Live

s FLUKE
LinkWare PC _ hetworks.

© Fluke Networks 2015 Ver. 1.2



Copper Testing Best Practices

Create BASIC Tests Monitor &
Projx ™ Document
:
Trouble Shoot ~'

EXTENDED Tests

....Optional / Conditional Testing FLL”%%tworks
— ®

© Fluke Networks 2015 Ver.1.2 12



Create
Projx ™

yes

no

BASIC Tests

(]

Result not saved

TEST SETUP
>

NVP: 68.2% >

Store Piok Data b [ on 10|

HOTOR/HOTDX: Fail{Pass* only >

AC Wire Map

|-k}

€D Resultnot saved
v
RESISTANCE
VALUE
[}

PASS

RESISTANCE
UNBALANCE
VALUE LIMIT
Q Q

WIRE MAP

TEST AGAIN

Trouble Shoot

WIRE MAP  PERFORMANCE )

=] =)
€3 = FAIL @ HoTOX ANALYZER

Length: 84m ||
84m NEXT
Check the connector:
61m

01

TEST AGAIN

-

. ...Optional / Conditional Testing

© Fluke Networks 2015

Ver. 1.2

FLUKE

Copper Testing Best Practices

Monitor &
Document

networks.

13



Step 1: Project Defintion

Create BASIC Tests Monitor &
ProjX ™ Document
:
Trouble Shoot ~'

EXTENDED Tests

....Optional / Conditional Testing FLL”%%tworks
— ®

© Fluke Networks 2015 Ver. 1.2 14



-
800+ Installers VOCs: o+
Top eight problems (hours wasted)

| WRONG COPPER LIMIT 43\ NEGATIVE LOSS '2.8.!
——_

|
el

| INCORRECT CABLE IDS  (3.2/| TROUBLESHOOT COPPER |2.7|

| CONSOLIDATING RESULTS 3.1 " : :

j WRONG FIBER LIMIT 2 8\[

Average amongst all respondents in the previous 30 days L

- . .n.e.t:WOI’ KsS.

© Fluke Networks 2015 Ver. 1.2 15



- Create
Projx ™

Top eight problems:

‘ NEGATIVE LOSS '2.8]

] WRONG COPPER LIMIT 4.3 |
‘ INCORRECT CABLE IDS 3.2 iTROUBLESHOOT COPPER '2.7}

lCONSOLIDATING RESULTS [3.1/8

.
L
.
L
.
L

| EVALUATING OTDR TRACE '2.9}

| WRONG FIBER LIMIT 2_8]'

Average amongst all respondents in the previous 30 days FLLIKE
= _ hetworks.

© Fluke Networks 2015 Ver. 1.2 16



| Create
ProjX ™

Project Definition T+

= Limits, Cable Types, Cable ID are best known by planner/project-
manager

FLUKE
- ~ networks.

© Fluke Networks 2015 Ver. 1.2 17



ID List Impor t (v: 1 since Dec.2015) ﬁ'

NETDOC®

(CABLE MANAGEMENT SOFTWARE

e ‘

AutoCAD

e (Cables
e (CableID

FLUKE
o . .n.e.t:WOI’ KsS.

© Fluke Networks 2015 Ver. 1.2 18



Step 1

Cre.ate BASIC Tests
ProjX ™

# .

EXTENDED Tests

. ...Optional / Conditional Testing

© Fluke Networks 2015 Ver. 1.2

1/: Basic (Minimum) Test Regime

Monitor &
Document

Trouble Shoot

b

FLUKE

~ networks.

19



Copper Testing: Basic Parameters

" Length = PS NEXT
"= |nsertion Loss = ACR-N
= NEXT = PS ACR-N
= FEXT = ACR-F

= PS ACR-F

© Fluke Networks 2015 Ver. 1.2

FLUKE
~ networks.

21



Length

Tap Length to see:
— Length, Propagation Delay & Delay Skew

Length

— Only the shortest pair is evaluated T,
— No PASS/FAIL for ISO/IEC standards PR

Propagation Delay

— Time it takes to send a 10 MHz signal down 72 ___ 5

Delay Skew

— Difference in delay between the pairs

PROP DELAY DELAY SKEW LENGTH*

135

137

*Length is evaluated only on the shortest pair.

Go back to the summary screen

FLUKE
~ networks.
© Fluke Networks 2015 Ver. 1.2 22



Insertion Loss

Tap Insertion Loss:

— In dB, the signal loss down the cable =Tm
€ 1nsERTION LOSS PASS

Incident signal : dB)
= Attenuated signal {
/\/ G ,
V o V i 50
diff in diff out

Causes of failure w
b

1 1 1 [ 250.0 1 1
— Ove r I e n gt h 50 100 150 200 300 (MHz)
INSERTION LOSS: 9.3dB
2 00
Margin: 21.8dB

— Incorrect test limit / category of cable

— Pulling lubricant

FLUKE
~ networks.

© Fluke Networks 2015 Ver. 1.2 23



NEXT (Near-end Xtalk)

Tap NEXT:
— In dB, the disturbed signal on an adjacent e
pa | r €7D NEXT at Main PASS

[\/ Incident signal
—_
L)I
i
o

Vdiff in >
Vai out < M@%

NEXT
— o

L LR 1 ¥ ¥ ¥ 1
50 150 200 250 300 (MHz)

Causes of failure @ oo © &

— Badly made / damaged cable

— Not maintaining the twist of the pair in
the connector

— Incorrect test limit / category of cable

FLUKE
~ networks.

© Fluke Networks 2015 Ver. 1.2 24



PS ACR-N (Power Sum Attenuation Crosstalk Ratio Near-end)

PS ACR-N:

— In dB, shows how the amplitude of signals =
received from

a far-end transmitter compares to the

combined
amplitudes of crosstalk produced by near-end
transmissions on the other wire pairs

Not required in TIA, so you

will/would see an g

Causes of failure @Ior e @@
- Over length

— Badly made / damaged cable

— Not maintaining the twist of the pair in the

connector
— Incorrect test limit / category of cable FLUKE
~ hetworks.

© Fluke Networks 2015 Ver. 1.2 27




Test Interfaces & Reference Planes

Application

FLUKE
— . .n.e.t:W()r KsS.

© Fluke Networks 2015 Ver. 1.2 30



What Limits The Bandwidth more
... Connectors or Cable ?

100MHz 500Mhz
Example: 30m Link ‘ ‘
= |nsertion Loss (IL)

100MHz 500Mhz

= Near End Cross Talk (NEXT) ‘J .,
31

...An inch at either end affects results noticeable
FLUKE

— . .rl.e.'i.’WOI‘KS@
© Fluke Networks 2015 Ver. 1.2



Permanent Link Adapter
for the ,,Heavy Duty Field Use”

g5 Consumable

R Jupiter EEEEE=
VIE 01 [

© Fluke Networks 2015

Ver. 1.2

Test Plug
Adapter

Test Plu
J Test Plug
Interface “Centered Plug”
(proprietary)
FLUKE
. networ Ks.

37



Permanent Link Adapter
for the ,,Heavy Duty Field Use* —

FLUKE
- _ hetworks.

© Fluke Networks 2015 Ver. 1.2 38



Permanent Link Adapter
for the ,,Heavy Duty Field Use” —

FLUKE
- ~ networks.

© Fluke Networks 2015 Ver. 1.2 32



Create
Projx ™
; o T

Monitor &
Document
t '

Trouble Shoot

EXTENDED Tests

....Optional / Conditional Testing FLL”%%tworks
— ®

© Fluke Networks 2015 Ver. 1.2 4?2



Why EXTENDED Testing ?

00000
1+

Copper Certification to ISO/IEC 11801
Reference Conformance Installation Conformance
Testing Testing
Wire Map v v
Length v
Propagation Delay v v
Delay Skew v v
DC Loop Resistance v v
DC Resistance Unbalance v
Insertion Loss v v
NEXT, PS NEXT v v
Return Loss v 4
ACR-N, PS ACR-N v v
ACR-F, PS ACR-F v v
TCL, ELTCTL v
PS ANEXT, PS AACR-F " v v
1) Class Ex only
FLUKE
negljwor Ks.

. * »

© Fluke Networks 2015 Ver.1.2 43



Why EXTENDED Testing ?

Copper Certification
ADYANCING GLOBAL COMNUNICATIONS ANSI/TIA-568-C.2 ANSI/TIA-1152
(Cabling System) (Minimum Field Test)

Wire Map v v
Length v v
Propagation Delay v v

Delay Skew v v

DC Loop Resistance v

DC Resistance Unbalance v

Insertion Loss v v
NEXT, PS NEXT v v
Return Loss v v
ACR-F, PS ACR-F v v

TCL, ELTCTL v

PS ANEXT, PS AACR-F " v v

1) Category 6A only

FLUKE

© Fluke Networks 2015 Ver.1.2

~ networks.

00000
1+
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WHAT IF ...
TCL / ELTCTL is n d’;‘;; ) ‘?
not compliant <, S

FLUKE
— . .n.e.t:WOI' KsS.
© Fluke Networks 2015 Ver. 1.2 45



vs. BAD Drum of Cable nr

18km cable of identical type was installed
30% of the links don’t carry 1000BASE-T

By

Drum #1 L . TN \ Drum #2 Lp MM
— ITests I
In wéi_trinﬂ Logs Egi jg ~ Ing | Insertion Loss MWEAE A
M : ME| | MEXT E9dE
= EEFT;IEKT 1312 gg PS5 | PS MNEXT 75 de
A - ) AC | ACR-M 233de
pt | PS5 ACR-M 18.0 dB PS5 | PSACH-N 231 de
Al | ACRF 202 de AC| | ACR-F 173 dB
Pt | PS ACR-F 20.6dB PS| | PSACR-F % 19.4 dB
Rl | RL oriE RL | RL 3k
Ld| TEL 4748 )| Let | TCL
Pr | CMRBL Pro | CMRAL
[~ TCL - (PLL13) RO De | COMEST
G —= —5 — & — ] . Re | ELTCTL M1.9de
' Wil | Length 222m
Prop. Delay 102 ne —
Delay Skew &z
Resistance A4 chms
< | &
D | FLUKE
10° 10! s 102 | networ KS@

© Fluke Networks 2015 Ver. 1.2 47



. 5
TCL (Transverse Conversion Loss) ¢ an

Transverse Conversion Loss is the ratio (in dB) of a
common-mode voltage measured on a wire pair relative
to a differential-mode voltage applied to the same end of
the pair. The TCL value shows you how well the
impedances of the pair’s conductors are balanced.

Common Mode
Voltage Measured

FLUKE
~ networks.
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WHAT IF ...

Even a legacy application like
TCL / ELTCTL is not 1000Base-T may not work on an
compliant otherwise compliant Cat.6/6A
system !

Resistive Unbalance ?
is not compliant e

Shield Integrity is

not given

FLUKE
] . .n.e.t:WOI’ KsS.

© Fluke Networks 2015 Ver. 1.2 53




Power Over Ethernet

New WLAN Standards IEEE 802.11n (450Mb/s) and IEEE
802.11ac (300, 450, 867 Mb/s ) demand a
1000Base-T or better link

1000Base-T uses 4 Duplex wire pairs / POE shares 4 pairs
with data

Phantom Power Feeding in IEEE 802.3af (15Watt) & IEEE
802.3at (25.5/51Watt) defines more demanding
requirements for the DC balance in the channel

FLUKE
~ networks.



1GB/s / POE demands Balance

Unbalance in the DC resistance causes the transformers to saturate

Balance was was no requirement for 10/100Mb/s POE
— 2 pairs used for data and 2 for power

o o '3 ? RX+
3
RECEIVE
.§ E. RX—
O 6
+| PSE
= 44 TO
-I 57vDC
O ? ? ‘ X+
D
TRANSMIT
og ? ™X—
O |2

X+ o, * O
1 [
TRANSMIT
TX— ® o
2 | / 'e)
10 TO PD+
350 mA =
RX+[ 1! k . S
3 /
L RECEIVE
RX— _og E.
6 | o
FLUKE

~ networks.



Resistance Unbalance

Difference in Resistance between wires in the pair

=TH
Example: 1.87 O &P Result not saved
l v v
( \ RESISTANCE %ﬁsﬁfﬂl‘g:
VALUE VALUE LIMIT
1 1 Q Q Q
2 2 , 3.7 0.02 0.15
‘ | 3.7 0.02 0.15
. ;5 o 3.7 0.01 0.15

3.6 0.01 0.15

Resistance= 3.7 Q
Resistance Unbalance = 0.02 Q

21.0

FLUKE
4 ~ networks.
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WHAT IF ...

Even a legacy application like
TCL / ELTCTL is not 1000Base-T may not work on an
compliant otherwise compliant Cat.6/6A
system !

POE operation is at risk during
Resistive Unbalance maximum load

is not compliant Poor contacts may further
degrade over time

Shield Integrity is > TRAY < ?
not given ; 0

FLUKE
o ~ networks.

© Fluke Networks 2015 Ver. 1.2 57



> THRY -

Shield Integrity
... Opinions

Opinion A:

1.) Experiment

prove it (both
opinions)

Even when the
shield is open at
the both ends
the requiremens
for 10GBASE-T
are met

2.) The EMI gets
significantly
worse

S

Opinion B:

Requirements
for 10GBASE-T
are not met if

S

the shield is
open (floating)

© Fluke Networks 2015 Ver. 1.2

FLUKE
~ networks.
58



o»‘;-'\o - Shield Integrity

......
P
- /
- e 3 s

Shield not connected

Grounding Bar

In The Past:
Field testers could only verify that there is DC Continuity
DC Continuity is given by grounding and earth

Any open shields/ends could not be detected
FLUKE
E ~ networks.
© Fluke Networks 2015 Ver. 1.2 59



Only DSX will detect the lack of a shield

NOTE: In special applications it may be
essential to verify that the shield is open
on a defined end

— e.g: Building to Building and non-perfect grounding

© Fluke Networks 2015 Ver. 1.2

fasae—t

W/ W~ s W N

1
2
3
6
4
S5
7
8
S

Tester.3

Let’s test a UTP cable
between shielded patch panels...

Tester 2

26.05.2015 12:29:57

FAIL

T568B X

—VERIV—

@~ (S = W N =

Next ID:
003

FIX LATER TEST AGAIN

FLUKE
~ networks.
60




0";-"” Shield Test — Re-Engineered

Example:
15m Link ... the shield is not connected at he left end

=k Ezl

Result not saved

T568B X
1 1
2 2

Warning

. 3 3
Bad wire map. 6 6
4 4
5 5
7 7
8 8

’ ----- | ' ----- |
| S == 0.0m | 147m — G

emm———— J o J

Next ID:

002

FLUKE
R . .n.e.t:WOI’ KS.

© Fl@ke Networks 2015 Ver. 1.2 61



> THRY -

5

For this high end
cable the Alien
Crosstalk is below
the testers
significance level

The same cable
show a > 20dB
worse Alien
Crosstalk

A major portion of
the EMI
(Electromagnetic
Immunity) was lost

© Fluke Netons 2015 Ver. 1.2

Example Alien Crosstalk:
Shield Open / Connected

SHIELD TERI\/IINATF‘E“EQR

— Limit e Limit
9

100 ¢ ‘ ‘ . L

e
06 | } } | 1Ci)0 } } I I 2(i)0 } } } } 360 } } } } 4Ci)0 I } 560
MHz

SHIELD OPEN PS AACR-F
P 12 —— Pair 36 —— Pair45 —— Pair78 —— Averag

g e Limit

0 100 200 300 400
MHz

63




WHAT IF ...

Even a legacy application like
TCL / ELTCTL is not 1000Base-T may not work on an
compliant otherwise compliant Cat.6/6A
system !

POE operation is at risk during
Resistive Unbalance maximum load

is not compliant Poor contacts may further
degrade over time

10 or 20 dB of electromagnetic
Shield Integrity is immunity (EMI) is lost.

not given Alien Crosstalk may become non-
compliant

FLUKE
- ~ networks.
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,-

Step 2: Trouble Shooting

Create BASIC Tests Monitor &
ProjX ™ Document
’
Trouble Shoot ~'

EXTENDED Tests

....Optional / Conditional Testing FLL”%%tworks
— ®

© Fluke Networks 2015 Ver. 1.2 65



+ Instaliers VOC X
Top eight problems (hours wasted)

| WRONG COPPER LIMIT '4.3} ‘ NEGATIVE LOSS 28

=

‘ INCORRECT CABLE IDS '3.2] TROUBLESHOOT COPPER |2.7

L
L
L
L N |
- @
L
- 9

lSETTING UP COPPER TEST |2. QH :

| EVALUATING OTDR TRACE (2. 9}

| WRONG FIBER LIMIT 2_8]'

Average amongst all respondents in the previous 30 days L

- ~ networks.
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Trouble diagnosing Cat 6A/Class E, links? 8

= DSX can resolve high frequency failures (where DTX could not)

b -
'y WD FAIL

WIRE MAP PERFORMANCE | DIAGNOSTIC

““&== Length: 6.3m

NEXT
Check the connector.

6.3 m

0.0m 0
"""" R T et iy anetr Semsy Eel & » s ey §
W S0 100 150 200 250 300 350 4 (MHz)
NEXT: 26.7dB
s pace
Margin: -2.1dB

S RIRKANNERR s
TEST AGAIN REMOTE WORST VALUE

* No more guessing why the link failed

FLLUKE
- ~ networks.
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X

Reliably detect connectors... X

= DSX uses patent pending technology to reliably detect

connectors

D
&P oz

FAIL

WIRE MAP PERFORMANCE BT te 1o1s ol
WIRSE  |ength: 8.4 m
84m NEXT

Check the connector.

6.1m

o MAIN

TEST AGAIN

© Buke Networks 2015 Ver. 1.2

-
&P HDTDX ANALYZER

0.50.00.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.06.5 7.0 7.5 :

. Value: 34.83 @ PAIR @

= DSX empowers you to make better decisions in the field

FLUKE

~ networks.
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DSX’s built in Expert X

= DSX uses our experience of the last 10 years to better diagnose links
and suggest corrective actions
—
€ o FAIL
WIRE MAP  PERFORMANCE > T tererisen
B Length: 6.1 m RESISTANCE
VALUE
Q
Resistance B R
Check the connectors. 1,2 ) 195
3,6 2.1
4,5 2.4
7.8 15
LIMIT N/A
0 m HOTDXANAEER d
I
|

Example shows a high resistance make RL fail FLUKE

. ~ networks.
© Fluke Networks 2015 Ver. 1.2 69



Water in the CP to TO cable x

= Not many experts will be able to recognize the problem and the cause

- 2015-08-31 02:13:51 - 2015-08-31 02:14:32 [ 2015-08-31 02:15:49

€D RETURN LOSS at Remote FAIL €D 004-WATER-IN-CP2TO €D HDTDR ANALYZER

|
. WiREOE | ength: 14.9 m .

148 m | Return Loss o
40 | ner Check for water in the cable. I
ALl |
1 . _—
8.6 m ]
,,,,, | |
| |
19 ]
| |
v | ]
. 0.0 m ! |
495 ] i ] i ] i ] i 1 1 1 1 1 1 1 13.6
100 150 200 250 300 350 400 (MHz) 0 2 4 6 ] 10 12 {m)

RETURN LOSS: 10.8 dB Value: -7.14
2 @ vn @ soxavazR i | @ @ vr @
Margin: -6.3dB £ maIN

FLUKE
. networks.

*® o @ e
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Step 6: Project Monitoring
& Documentation
# ) Trouble Shoot %"

EXTENDED Tests

....Optional / Conditional Testing FLL”%%tworks
— ®

© Fluke Networks 2015 Ver. 1.2 71



Monitoring &

Tryit.. www.linkwarelive.com

Documenation user: c.puller@mailinator.com

Password: Versisv4du

'ETERS
o
(=]
=]
3
(=]
(=]
(-]
[~
(-]
[~]
=]
(=]

* Progress
Results

Unexpected

FLUKE
- ~ networks.
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http://www.linkwarelive.com/
mailto:c.puller@mailinator.com

Documen

BASIC Tests

7

EXTENDED Tests

EXT. . No
Tests.

yes

© Fluke Networks 2015

tation: Copper & Fiber

Trouble Shoot

Ver. 1.2

Monitor &
Document

Link WARE"PC
CALE TEST MANAGEIMENT SOFTHAMRE

Cable ID: LETH 03

Date ! Time: 0SAB2015 114617 A
Haadroom 8.3 48 (NEXT 12-38)

Tact LimE: TIA Cat @ Parm. Link (<A1

 —

V —

Summary: PASS
Operstor WALTER Model: DSX-5000
Sofware Version: V4.3 Bulld & Main B/N: 2436001
Limits Version: V4.3 Remote 3/M: 2437250

Cabie Type: Cat & UAUTE
Calbration Date 03142045
Langth (i), Lime 90,0 [Fair 26]
Frop. Detay (Rs), Limit 458 [Fair 45]
Deiay Jkew ins), LIME 42 Fair12]
Resistance (ohms), LmE 210 [Fair7E]
Resist. Untai. (ohms), Limit0.20 [Fair 38]
Famst P Unbal johma), Lmi 020 [Par 1335
Inesertion Loss Margin (98] [Fair 45]
Freguency (MHEZ) Fair 45]
Umit (a2 [Fair 45]
Worst Case Margin Worst
PAZE AN SR | MAIN
Wors Far 133 133 [1238 1236 | |m= hisinhan m , , MIECT G amala (2l
NEXT (dB) 102 EER 23 -
Sreq. (MHz) 1810 2330 |wE1s z23en ||
Lmi (@S] 335 337 | 334 3=7 1
Wors: Far E E 3 ES “
PEMEXT (dB) 124 20 | 13= Bl =
Fraq. [MKZ) 1615 2380 2385 2380 B
Umi (@S] 335 331 | 334 3aas oW
FA3E AR SR | MAIN R
Wors Far 3678 7838|3578 TE3E
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Documentation:

EXT.

Tests

“yes

ne

BASIC Tests

Copper & Fiber

Monitor &
Document

Trouble Shoot -

EXTENDED Tests
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Create
Projx ™

Coper Testing Best Practices
... The VERSIV Family covers it!

BASIC Tests

TEST SETUP

Module: DSX-5000 >

NVP: 68.2% >

Store Piok Data b [ on 10|

HOTOR/HOTDX: Fail{Pass* only >

AC Wire Map

(]
Result not saved

WIRE MAP

202 P2 02 Bz B B2 B
3 2 02 g |t

¢

=
€ oz

WIRE MAP  PERFORMANCE )

Trouble Shoot

=
FAIL [l € roroxanauvzer

Monitor &
Document

j

84m NEXT .
Check the connector: -
)
61m . "
1) ) [
[N I
o

HDTDX ANALYZER

EXTENDED Tests

RESISTANCE

UNBALANCE

VALUE
Q

RESISTANCE

VALUE LIMIT
Q Q

o 0/17/2013 10:53:(
€D o006 FAIL

—————
WIRE MAP 0 ¥ DIAGNOSTIC
2

B3 S T

TEST AGAIN

i

€I o1

s length: 6.3m

63m NEXT
Check the connector.

TEST AGAIN

. ...Optional / Conditional Testing
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Conclusion

Qualified instruments and personnel

L e paired with an efficient work flow
ensures ...
V ... "Next Generation Readiness”
N by extending the certification to
all parameters specified for a
> cabling system

... a profitable certification of
twister pair cabling systems
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THANK YOU
FOR YOUR ATTENTION !

Questions?

Rikard.Momme@FlukeNetworks.com
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