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Voice Quality Impairments ïitôs not always the plant!
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Fiber Connectors Are Everywhere

Fiber optic connectors are common throughout the network, and they 

give you the power to add, drop, move and change the network.
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Types of Contamination

A fiber end face should be free of any contamination or defects, as shown below:

Common types of contamination and defects include the following:

Dirt Oil Pits & Chips Scratches

SINGLEMODE 

FIBER
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Where is it? ïEverywhere

Á Airborne, hands, clothing, bulkhead adapter, 

dust caps, test equipment, etc.

Á The average dust particle is 2ï5µ, which 

is not visible to the human eye.

Á A single spec of dust can be a major 

problem when embedded on or near the 

fiber core.

Á Even a brand new connector can be 

dirty. Dust caps protect the fiber end face, 

but can also be a source of contamination.

Á Fiber inspection microscopes give you a 

clear picture of the problems you are facing.

Your biggest problem is right in front of youé you just canôt see it!

DIRT IS EVERYWHERE!
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Where is it? ïProliferation of Dirt

There are a number of different sources where dirt and other particles 

can contaminate the fiber.

Á Test Equipment

Á Dust Caps

Á Bulkheads

Á People

Á Environment

Connectors and ports on test equipment are mated frequently and are highly 

likely to become contaminated. Once contaminated, this equipment will often 

cross-contaminate the network connectors and ports being tested.

Inspecting and cleaning test ports and leads before testing 

network connectors prevents cross-contamination.



HFC Network
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Analog vs. Digital

ÁAnalog signal 

components are visibly 

discernable using a 

spectrum analyzer

ÁDigitally modulated signals 

only show a ñhaystackò on 

a spectrum analyzer 

regardless of modulation or 

content ï(more tools 

needed)
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Digital TV Waterfall Graph
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Analog vs. Digital Measurements

No FEC
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BER Example

ÁA 256QAM channel transmits at a symbol rate of 5M 

symbols per second

ÁBit rate = 8 bits per symbol X 5M symbol per second 

=40M bits per second

ÁError Incident = Bit rate X BER = Errors Per Second
BER  Error Frequency Error Incident  

10-12 1 in 1 Trillion bits 25000 secs between errs (6.94 hrs) 

10-11 1 in 100 Billion bits 2500 secs between errs (41.67 mins) 

10-10 1 in 10 Billion bits 250 secs between errs (4.167 mins) 
10-9 1 in 1 Billion bits 25 seconds between errors 

10-8 1 in 100 Million bits 2.5 seconds between errors 
10-7 1 in 10 Million bits 4 errors per second 
10-6 1 in 1 Million bits 40 errors per second 

10-5 1 in 100 Thousand bits 400 errors per second 

10-4 1 in 10 Thousand Bits 4000 errors per second 

10-3 1 in 1 Thousand bits 40000 errors per second 
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Expected MER & BER Results
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Segmented Error Budgets

Test Critaria Measurement Goal Start Seeing 

Degradation on Call 

Quality

Delay (1-way) <  100 ms > 150 ms

Jitter < 5 ms > 15 ms

Service Level Test Packet Loss < 0.5% > 2%

R-Value > 80 < 70

MOS > 4 < 3

MER 30dB(64), 33dB (256) 25dB(64), 28dB(256)

RF PRE-FEC BER 1.00E-09 1.00E-07

At Home Rx - Level -5~+5 dBmV <-10dBmV or >+10dBmV

Tx - Level 35 ~45 dBmV < 30dBmV or >50dBmV

MER 32dB(64), 35dB (256) 28 dB(64), 31dB(256)

RF PRE-FEC BER 1.00E-09 1.00E-07

At Node Freq Response < 4dB > 5dB

Upstream SNR >35dB <25dB

CMTS CMTS Loading <50% >80%
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Sweep vs. Signal Level Meter Measurements

ÁReferences: Sweep systems allow a reference to be stored 

eliminating the effect of headend level error or headend level drift.

ÁSweep Segments: Stealth makes it possible to divide the HFC 

plant into network sections and test its performance against 

individual specifications.

ÁNon-Invasive: Sweep systems can measure in unused 

frequencies.  This is most important during construction and 

system overbuilding.

ÁBEST Solution to align: Sweep systems are more accurate 

and faster.
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A Sweep Finds Problems That Signal Level 

Measurements Miss

Standing Wave

Roll off at band edge

Misalignment
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ÁSuccess rate of finding and fixing the following 

problems using:

ïSignal Levels

ïTILT

ïGain / Loss

ïSuck-outs (notches)

ïC/N

ïHUM

ïCTB/CSO Intermodulation

ïCPD - Forward and Reverse

ïReverse Ingress

ïBER / MER

ïReflections / Standing waves

What faults cause CATV signals to fail ?

(80-90% of the time, the same faultsé)

Source: Research 11/97-2/98 Market survey with 200 US and European CATV operators

0 50 100

1
21% Reverse Ingress

23% Signal Level Meters

11% BER Digital Analyzers

72% Forward & Reverse Sweep

5% Spectrum Analyzers

7% Visual TV-picture inspection
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ÁCATV amplifiers have a trade-off between noise and 

distortion performance

ÁTightly controlling frequency response provides the 

best compromise between noise and distortion.

WHY SWEEP?  Sweep 1 or 2 times/year or visit cascade 

test points 100s of times using SLMs...
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Standing waves

One Cycle = 18 MHz

VP = 0.93

492 x 0.93

-------------- = 25.42 feet

18

/ 3.33 = 7.63 meter
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Suck-out (Notch)
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High end roll-off
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Wrong Tilt Compensation



VoIP Testing

Why is it important?

What can be done?
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Codec Selection

VoIP Call Quality
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What is VoIP?



© 2005 JDSU. All rights reserved.    JDSU CONFIDENTIAL & PROPRIETARY INFORMATION26

How Well Do the Codecs Work?
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What is VoIP?
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What is VoIP?
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What is VoIP?
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What is VoIP?


