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Fiber Test




Types of Contamination

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

SINGLEMODE
FIBER

Common types of contamination and defects include the following:

Dirt Pits & Chips Scratches
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lllustration of Particle Migration

e
. 5

....

‘A s oa Cladding

After 4th Mate

Actual fiber end face images of particle migration

Each time the connectors are mated, particles around the core are displaced, causing
them to migrate and spread across the fiber surface.

Particles larger than 5u usually explode and multiply upon mating.
Large particles can create barriers (“air gaps”) that prevent physical contact.
Particles less than 5u tend to embed into the fiber surface, creating pits and chips.
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Contamination & Signal Performance

1 CLEAN CONNECTION

Back Reflection = -67.5 dB
Total Loss = 0.250 dB

3 DIRTY CONNECTION

Back Reflection =-32.5 dB
Total Loss = 4.87 dB

broadband @work

ACROSS AMERICA

VIAVI

Fiber Contamination and Its Effect on Signal Performance
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Clean Connection vs. Dirty Connection

This OTDR trace illustrates a significant decrease in signal
performance when dirty connectors are mated.
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Fiber Connector Cleaning Improves Plant Health Metrics

T b level e
oamzss CH 003 camzse CH 003
10 NI 63.000 MHz +6.]mv 10 TN 63.000 MHz +6.8dmv

+5 +5

EH +37.6dB

BER 1.0E-9 FRE
128,4
tFEC}ﬂ 1.0E-9FPOST

Errored Seconds 6 ES
IEIupsed:D:DZ:EZ 8 SES

EEH‘. 2.0E-4 PRE

128,4
-10 iFEC]In 1.5E-4 POST -10

.15 -15

Errored Seconds 7 ES
IEIapsed:D:Dl:lB 4 SES

=1 LM = >ELng s -

Before Cleaning After Cleaning

= Level and MER okay = MER and Level improvement
= Notice Bit Errors both pre and post = Pre and Post Bit Error issue is corrected
= Also shows errored seconds = Errored Seconds corrected

= Definitely customer affecting
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Inspect Before You Connect

Follow this simple “INSPECT BEFORE YOU CONNECT” process to ensure
fiber end faces are clean prior to mating connectors.
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DSAM-6000: Forward & Reverse Sweep within One Instrument

Forward Combiner splitter * Provides non-
optical interfering forward and
Transitter reverse sweep
ical operation
> T aiton P
| . : :
[ Sria Continuously provides
po updating between the
headend and field units
FORWARD SWEEP DSAM-6000
o ot e e %
disloys dferenceleves (deta), | « Only system that
sweeps analog, digital
and DOCSIS® carriers
SDA-5500 =
Severse Combiier * Uniquely covers entire
o frequency band
Receiver (4 — 1000MH2z)
Optical .
In Receiver » References active
Py optical carriers with out
Resebve degrading service
ualit
RETURM SWEEP q y

Meter generated sweep pulses transmitted from field and

received in headend or hub site. ° Sweep the return path

with up to 10 meters

RETURN SWEEP simultaneously
Headend or hub site transmits received sweep pulse levels back

to originating field meter for display of difference levels (delta).

% The DSAM-6000 and the SDA-5000 perform

both forward and reverse sweep functions. -
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Recommended Levels for Forward Sweep Transmitter

video carriers

+ 1 2Bl Wax i

- ‘/“//u// + o+ 10cBml Ootimym

e e N
SWYEEE
10 B =] insertion
'L —— - - point= 14-16 dB
K

- I I I _____

i i S e

audio carriers

telemetry

* Forward Telemetry Level (Transmit and SDA Compatible Transmit

(OPT2) modes only): This setting determines the level of the telemetry
signal (FSK). This should be set 10 dB below the video reference level.
The telemetry level is adjustable from 20-50 dBmV in 2 dB increments.
The max is 50 dBmV, however some older units may have a max of 40

dBmV.
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lcon iInformation for Forward Channel Plan

i

=

- [l

!

e
4mp
-

VIAVI

* Digital Carrier (DIGITAL): Digital Carrier can be used for

continuous digital carriers. DIGI is supported only in the Level,
Sweep, Spectrum, and Scan measurement modes. An RMS
detection mode measures the level of a digital channel.

QAM Digital Stream (QAM): Use QAM for QAM 64 or 256
digital carriers.

Video + Dual Audio Channels (DUAL): DUAL is a European
system, incorporating video plus two independent audio carriers.

Single Carrier (SINGLE): SNGL can be used as a carrier for FM
or data.

Video Channel (TV): Video Channel includes the standard video
carrier with audio carrier offset.

Sweep Insertion Point (SWEEP): This type enables the
channel for use as a sweep insertion point.
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Sweep TX Forward Channel Plan Set up

CONEIGURRE

=T A=l =4

TYFE CHM LABL _ FREG SWP TLT SCR
@ STw Pzel Qzss.zel o1 D F

*
—
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L 31 | ZES. 26|
L 3zt L Z71.26]
: L 33 L EFT.Z6 ]
T 34 . Z83.261
OAM | 35 L 291.81]

L 36 L o7, @1

*
—
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*
—
-

.................

* R

iTW 39 P Z13.E6
ETL | 481 P 319,261
ETL 41 i 325.E6
T 47 P 331,281
TU P 43 P 33726
PTL | 44 P 3430261

L T T T T

2101794 EEHEE ]

Qam Type for Digital and Docsis Active Channels.
Digi Type for OFDM and Data Channels.
Swp Type to add sweep points for Blank Channels.
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Transmitter Set up Parameters

|‘§; Forward Telemstr+ Freausncy
Forward Telemstr+ Leawrel

Forward SweserFr | nmsertion el
lnclude Hudio Carriers

Erable Rererse SwaasF

: 1Emnable 1ire headend inaress
et |[AEFErse Tel emetr» Fresuasency
FHevrerse SwesFr Plans. ..

x‘ _______________ IFM—2AO0=2THEST ...
Arn SDH—=##AA ta9Fre receliwver 1=
eeeen———aaaas 5 redquired fTor SDH comFratiblita.

-

VIAVI

CORNEISGURIEE=

HSE=E=— T =Ar

.................

.................

Transmit SDA Compatible Required for Dsam Platform
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SDA and DSAM Sweep

= Sweep transmitter and headend monitor
= Constantly monitors video, audio, and digital carriers plus sweep insertion points
= Transmits any level variations to the SDA-5500 or DSAM 6000 on a telemetry
carrier to update the reference
= Keeps receiver up to date on headend levels

FORWARD SWEEP
Meter receives sweep pulses and reference
levels transmitted from headend or hub site and

displays difference levels (delta). DSAM-6000

SDA-5500

Tuwa=—wsy Tunm=—pdy

w v

MWl |
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Sweep Pulses Compared to Carrier

Sweep Telemetry
Injected at Node
@ 40 dBmV?

\

Adjust sweep telemetry and sweep pulses on
meter to transmit at same level

Sweep Pulses Injected

at Node

@ 40 dBmV?

Amplitude

t

Test CW Signal
Injected at Node
@ 40 dBmV

VIAVI

3.2 MHz wide
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Sweep Pulses Compared to Carriers

Sweep Telemetry Sweep Pulses Injected
at Node

Injected at Node
@ 40 dBmV? Adjust sweep telemetry and sweep pulses on @ 40 dBmV?
meter to transmit at same level ‘

\

QD B | Jeeflecccccffocccccns

o

=

=

S

<
Test CW Signal 500 kHz wide
Injected at Node guard band

@ 40 dBmV

17
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Sweep Pulses Compared to Carriers

Sweep Telemetry
Injected at Node
@ 40 dBmV?

V

Stealth Sweep Pulses

Injected at Node
@ 40 dBmV? Peak level of 6.4 MHz
carriers at 34 dBmV

3.2 MHz
L wide

Amplitude

/7 H

Test CW Signal  5gg kHz
Injected at Node
@ 40 dBmV

VIAVI

6.4 MHz 6.4 MHz
wide wide

H H

500 kHz 500 kHz
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Sweep Pulses Compared to Carriers

Sweep Telemetry Sweep Pulses Injected

Injected at Node at Node
@ 40 dBmV? @ 40 dBmV?
¥ ¥
A e eeeneeeansesnneeanseeasesaneeanneeanneenneeanaes
T B X Jpecocs | T T
©
=
=
£
< A

Test CW Signal 100 kHz wide 100 kHz wide

Injected at Node
@ 40 dBmV
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Sweep Pulses Compared to Carrier

Sweep Telemetry  Sweep Pulses Injected
at Node

@ 30 dBmV?

Injected at Node
@ 40 dBmV?

Amplitude

Adjust sweep telemetry on meter to
transmit at 40 dBmV and sweep pulses to

transmit at 30 dBmV

/ . -1

Test CW Signal

100 kHz wide 100 kHz wide

Injected at Node

VIAVI

@ 40 dBmV

20
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Reverse Channel Plan Set Up

| @ 2 i 6.80 MHz
3 E ?.EB MHz :. - ———— L
4 i  8.00 MHz £

,,,,,,,,,,,,,,,,, S i 9.88 MHz 2] [—
& | 19.90 MHz
7 i 11.98 MHz J

................ & | 1z.00 MHz
9 i 13.98 MHz
16 | 14.00 MHz || [— N

[+ﬂ i oL || [ — ¢

¥ |ENTER

* The best way to set up the reverse sweep channel plan is to build a plan
with 250 kHz sweep insertion points from 5 to 45 MHz and then delete
points that fall within the service frequencies. A close look at the peak
held scan, using a marker, may indicate frequencies within the bands
specified above for insertion points (34.5 MHz, for example).

More Sweep Points = More Resolution to find Plant Faults
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Meter Set up for Telemetry Carriers

» Forward Sweep ‘TS0 Tndy Office

d Set up under Channel Plans

SDA 5500 telemetry frequency (MHz):
(B |

SDA 5510 telemetry frequency (MHz):

|787.0 |

Configure key > Channel Plan Soft Key > Singie/Miil lser fieverss Sweep:

| Multi User |+

Down Stream Plans > SOft Key under NOTE:RSG not available if telemetry frequency = 200MHz

field view telemetry frequency (MHz):

Plan > Select Telemtry 3600
E:-——

Note: Telemetry Frequencies

D Set Up Under Sweep Need to match Transmitter setup.

Muti user when sweeping to 5500
Round Measure Key > Forward Sweep  And 5510 Transmitters.

> Soft Key Under Settings > Telemetry Single User when sweeping to 5500

Transmitter only..
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Test Point Compensation (TPC) for Sweep

» configure TS0 Tndy Office

File —~Jeait_— [Summary [Done |

» configure 7520 Indly Office

[FIERNS[cait  [Summary [Done |

VIAVI

» Default plan is off which sets TPC to
Zero

» Additional plans need to be added for Test
Equipment that have different TP Values or
Different Injection levels

» TPC plans are critical for Setting up the
Reverse Network

Short cut Key: Blue Shift Key > 4 key
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Test Point Compensation Set Up

» configure 155U Indy Office

forward external loss (dB)

I |

forward probe loss (dB)

o |

reverse internal loss (dB)

|0.0 |

reverse external loss (dB)

{0.0 |
Ok |Cancel [Default _ [Summary |

» configure 155U Indy Office

reverse internal loss (dB)

|0.0 |
reverse external loss (dB)

o |
reverse probe loss (dB)

|0.0 |

reverse telemetry level (dBmy)

C B |
Ok JCancel Josfoult__[summary |

VIAVI

» Reverse Injections can be with Total
Level for Reverse Telmetry Level and
Reverse Sweep Insertion Level with Loss
Boxes set to Zero.

» Reverse Injection levels can be set to

Track Input Levels with Loss added to
Reverse Loss boxes.
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Test Point Compensation Set Up

LA /050 oy offiee

TPC summary

Reverse Total: 0.0 dB
BP’ Internal: 0.0 dB
External: 0.0 d?ﬁ
Probe: 0.0 dB
Insertion Levels

Telermetry: 55.0 dEmY
Sweep: 55.0 dBmV

b CcO nfi gure |E|'f: Indy -:-ﬁi-:g

TPC summary

Forward Total: 0.0 dB
External: 0.0 dﬁ
Probe: 0.0 dBE

Reverse et =SSR 6

VIAVI

Summary View to verify levels are set
Up correctly for Forward and Return
Test Points.
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Meter Sweep Functions

|| 3 —
]D5SU Indy Cffice
use arrows to select, then press ENTER

F measure

orwara sweep

view sweep on the downstream path

reverse sweep
viewsweep on the upstream path
sweepless sweep
simulate a sweep using channels
@ reverse alignment

align the upstream path

[ Service

| spectrum sza ep

o = | | E—
105U Indy Cffice

» Forward Sweep

REF: MNone
A | |
+af o
2 | |
| |
; |
-2F i
-
-8 go0 TELEM — -
A 0.00 MHz
B |  0.00MH:
A 0.00 MHz

P Sweepless Sweep

b | = —
105U Indy Cffice

TILT: 0.0dB

b | | E—
1O5U Indy Cffice

» Forward Sweep

TILT: 0.0dB
REF: None

0.00

MAX-MIN
0.0 4B

LEM OdBm¥

MHz 0.0dB
MHz 0.04dB
MHz 0.0dB

VIAVI

REF: None

-26

2e b
-30 -

a2

=34
-26

-28

A 55.25 MHz

[B | 862.00MH:z
i 806.75 MHz

TILT: 0.0dB

Test Point Comp...
Sweep Tilk and Limit._.

File _ «]view - [ ERHIE
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Setting the Transmitter “Window”

* RF input levels into a return laser

determine the CNR of the return path.
= Higher input — better CNR
= Lower input — worse CNR
* Too much level and the laser ‘clips’.
* Too little level and the noise performance
IS inadequate
= Must find a balance, or, “set the window”
the return laser must operate in
= Not only with one carrier but all the energy
that in in the return path.
= The return laser does not see only one or
two carriers it ‘sees’ the all of the energy
(carriers) that in on the return path that is
sent to it.

*Source - Cisco Systems, Inc.
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Optimize the Optical Links in Your HFC Networks!

Optical Receivers Fiber Nodes

-
< |

8-Way Splitters

Verify that all optical links have

the correct light level at the *

input of each optical receiver!

VIAVI

Coax Cable Modems

Verify that all fiber and
RF connections are
secure and properly
seated!
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WHY SWEEP?

DISTORTION vs NOISE

500 700 900

= CATV amplifiers have a trade-off between noise and distortion
performance

= Tightly controlling frequency response provides the best
compromise between noise and distortion.
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Sweep vs. Signal Level Meter Measurements

To CATY powvear supphe

0 _ \\ i E|SATY
i War insartar Trunk/bridger Directional  Trunk _ _|[ Pewwer :
;:%Elﬁi)g‘rgmer Splitar armplifier couper  cabk Tunkampliier i8] supph OrﬁftzaerAT\" e
= = S -t 2l nnas
T E ﬁl_. . omey [ I sl g
' Feedar ~“*o j : LT P
TV Satiop cable v To szond trunk 1néM pogar =
conertar + inzarar
=, o Lt e L e #
& ] RE e et ¥ —l A el S A, \ H
D =k ] : Signal pmoazzing
o Sattop i 1 J Fiber anuipiant
Ty #2 . T RC satallie
o miarar Ty BN
53 gmund

Drop Line System Feadar Line System Trunk Lina System Headend

= References: Sweep systems allow a reference to be stored eliminating the
effect of headend level error or headend level drift.

= Sweep Segments: Stealth makes it possible to divide the HFC plant into
network sections and test its performance against individual specifications.

= Non-Invasive: Sweep systems can measure in unused frequencies. This
IS most important during construction and system overbuilding.

= BEST Solution to align: Sweep systems are more accurate and faster.
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VIAVI

e Less manpower needed

e Sweeping can reduce the number of service calls

Cracked hardline
found with SWEEP

Fiber
Mode

Internet not

Channel 12 video working
/ problems /

pass

+ 4t

i

/

VOD not
working
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Functional Block Diagram

Input
Signal

I/‘ ALC PIN

|

<

/

H
L—

[
N
-

/

DIODE
oH-o—H| 7

EQ PAD SLOPE GAIN IGC SCD S p—
y L
ALc RN
PFI’_AUS-IN SLOPE GAIN
S (/7

g Q eI CHEZHE H
PLUG-IN “F COMBINER —_—
EQ n

VIAVI

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information

33



Forward Path Unity Gain

ouT IN ouT IN ouT
+36 dBmV +14 dBmV +36 dBmV +11 dBmV +36 dBmV

| N 1

22 dB @ 750 MHz

—

2 dB

soy 23 dB @ 750 MHz

H
AMP # 1 AMP # 2 g AMP # 3
W
()
\l
ul
IN o
+10 dBmV Z
\ I
AMP # 4
ouT

< +36 dBmV
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In real systems —tilt happens!

Level (dBmV)

Tilt Affects Limits

—e—Ideal TV
—=—1Typ
PosTilt
NegTilt
—+— IdealHLimit

—=— |dealLowLimit

Freq (MHz)

VIAVI
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Chart3

		50		50		50		50		10		0

		100		100		100		100		10		0

		150		150		150		150		10		0

		200		200		200		200		10		0

		250		250		250		250		10		0

		300		300		300		300		10		0

		350		350		350		350		10		0

		400		400		400		400		10		0

		450		450		450		450		10		0

		500		500		500		500		10		0

		550		550		550		550		5		-5

		600		600		600		600		5		-5

		650		650		650		650		5		-5

		700		700		700		700		5		-5

		750		750		750		750		5		-5

		800		800		800		800		2		-8

		850		850		850		850		2		-8

		900		900		900		900		2		-8

		950		950		950		950		2		-8

		1000		1000		1000		1000		2		-8



Ideal TV

Typ

PosTilt

NegTilt

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Tilt Affects Limits

5

5

5

5

5

5

5.6

4.4

5

5.6

6.8

4.4

5

5

6.8

3.2

5

5

7.4

2.6

5

6.5

9.5

3.5

5

3.5

7.1

-0.1

5

4

8.2

-0.2

5

3.5

8.3

-1.3

5

4.5

9.9

-0.9

0

0

6

-6

0

0.4285714286

7.0285714286

-6.1714285714

0

0.75

7.95

-6.45

0

-1.5

6.3

-9.3

0

-3

5.4

-11.4

-3

-3

6

-12

-3

-1.5

8.1

-11.1

-3

-3

7.2

-13.2

-3

-3.3

7.5

-14.1

-3

-3.375

8.025

-14.775



TV

		

		Freq		50		100		150		200		250		300		350		400		450		500		550		600		650		700		750		800		850		900		950		1000

		Ideal TV		5		5		5		5		5		5		5		5		5		5		0		0		0		0		0		-3		-3		-3		-3		-3

		Typ		5.0		5.0		5.6		5.0		5.0		6.5		3.5		4.0		3.5		4.5		0.0		0.4		0.8		-1.5		-3.0		-3.0		-1.5		-3.0		-3.3		-3.4

		PosTilt		5.0		5.6		6.8		6.8		7.4		9.5		7.1		8.2		8.3		9.9		6.0		7.0		8.0		6.3		5.4		6.0		8.1		7.2		7.5		8.0

		NegTilt		5.0		4.4		4.4		3.2		2.6		3.5		-0.1		-0.2		-1.3		-0.9		-6.0		-6.2		-6.5		-9.3		-11.4		-12.0		-11.1		-13.2		-14.1		-14.8

		High Limit		15		15		15		15		15		15		15		15		15		15		10		10		10		10		10		10		10		10		10		10

		Low Limit		-5		-5		-5		-5		-5		-5		-5		-5		-5		-5		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15

		IdealHLimit		10		10		10		10		10		10		10		10		10		10		5		5		5		5		5		2		2		2		2		2

		IdealLowLimit		0		0		0		0		0		0		0		0		0		0		-5		-5		-5		-5		-5		-8		-8		-8		-8		-8

		Positive Tilt		0		0.6		1.2		1.8		2.4		3		3.6		4.2		4.8		5.4		6		6.6		7.2		7.8		8.4		9		9.6		10.2		10.8		11.4

		Negative Tilt		0		-0.6		-1.2		-1.8		-2.4		-3		-3.6		-4.2		-4.8		-5.4		-6		-6.6		-7.2		-7.8		-8.4		-9		-9.6		-10.2		-10.8		-11.4

				5		5.6		6.2		6.8		7.4		8		8.6		9.2		9.8		10.4		6		6.6		7.2		7.8		8.4		6		6.6		7.2		7.8		8.4

				5		4.4		3.8		3.2		2.6		2		1.4		0.8		0.2		-0.4		-6		-6.6		-7.2		-7.8		-8.4		-12		-12.6		-13.2		-13.8		-14.4
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Ideal TV

Typ

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Ideal Case
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Ideal TV

Typ

PosTilt

NegTilt

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Tilt Affects Limits
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Ideal TV

Typ

PosTilt

NegTilt

High Limit

Low Limit

Freq (MHz)

Level (dBmV)

Limits Set For Tilt



Sheet3

		



Ideal TV

Typ

PosTilt

NegTilt

High Limit

Low Limit

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)



		

		Freq		50		100		150		200		250		300		350		400		450		500		550		600		650		700		750		800		850		900		950		1000

		Ideal tap		10		10		10		10		10		10		10		10		10		10		5		5		5		5		5		2		2		2		2		2

		Typ		10.5		10.0		8.5		10.0		10.4		10.0		10.4		10.3		10.3		9.4		5.0		5.4		5.0		5.0		4.7		1.4		2.6		2.0		2.3		2.4

		PosTilt		10.5		10.6		9.7		11.8		12.8		13.0		14.0		14.5		15.1		14.8		11.0		12.0		12.2		12.8		13.1		10.4		12.2		12.2		13.1		13.8

		NegTilt		10.5		9.4		7.3		8.2		8.0		7.0		6.8		6.1		5.5		4.0		-1.0		-1.2		-2.2		-2.8		-3.7		-7.6		-7.0		-8.2		-8.5		-9.0

		High Limit		20		20		20		20		20		20		20		20		20		20		15		15		15		15		15		15		15		15		15		15

		Low Limit		0		0		0		0		0		0		0		0		0		0		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15

		IdealHLimit		15		15		15		15		15		15		15		15		15		15		10		10		10		10		10		7		7		7		7		7

		IdealLowLimit		5		5		5		5		5		5		5		5		5		5		0		0		0		0		0		-3		-3		-3		-3		-3

		Positive Tilt		0		0.6		1.2		1.8		2.4		3		3.6		4.2		4.8		5.4		6		6.6		7.2		7.8		8.4		9		9.6		10.2		10.8		11.4

		Negative Tilt		0		-0.6		-1.2		-1.8		-2.4		-3		-3.6		-4.2		-4.8		-5.4		-6		-6.6		-7.2		-7.8		-8.4		-9		-9.6		-10.2		-10.8		-11.4

				10		10.6		11.2		11.8		12.4		13		13.6		14.2		14.8		15.4		11		11.6		12.2		12.8		13.4		11		11.6		12.2		12.8		13.4

				10		9.4		8.8		8.2		7.6		7		6.4		5.8		5.2		4.6		-1		-1.6		-2.2		-2.8		-3.4		-7		-7.6		-8.2		-8.8		-9.4





		



Ideal tap

Typ

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Ideal case



		



Ideal tap

Typ

PosTilt

NegTilt

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Tilt Affects Limits



		



Ideal tap

Typ

PosTilt

NegTilt

High Limit

Low Limit

Freq (MHz)

Level (dBmV)

Limits Set for Tilt



		



Ideal tap

Typ

PosTilt

NegTilt

High Limit

Low Limit

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)



		





		






Headend to Tap

Typical system not swept or balanced for 6 months

Ampifiers not

balanced Cracked Hardline

SDA-5500 - Headend
unit

e 1 |1 - |
REF +E.=|gf.v 5 aesdiv T""I:I—I EI4EI rer +C@gemr  Soecdic T""I:I—I EI4I_:I FCC Proof Failure

Customer Complaints

Noisy pictures!
| HD Tiling

4

R 307.260. +3. 92

VIAVI
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If systems were flat!

Tight limit bands would be a simple solution

Ideal Case
Analog tiers Digital Tiers
20 | / \
15 | /\
10 /o
' /o —e—Ideal TV
. S| =Ty

B
—+— IldealHLimit

Level (dBmV)
o

IdealLowLimit

O S S & & & & & &
O PP O PP

Freq (MHz)

VIAVI
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Chart1

		50		50		10		0

		100		100		10		0

		150		150		10		0

		200		200		10		0

		250		250		10		0

		300		300		10		0

		350		350		10		0

		400		400		10		0

		450		450		10		0

		500		500		10		0

		550		550		5		-5

		600		600		5		-5

		650		650		5		-5

		700		700		5		-5

		750		750		5		-5

		800		800		2		-8

		850		850		2		-8

		900		900		2		-8

		950		950		2		-8

		1000		1000		2		-8



Ideal TV

Typ

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Ideal Case

5

8

5

6

5

4.4

5

5.75

5

5.75

5

4

5

8

5

4.7

5

4.25

5

5

0

0

0

-0.375

0

0

0

0

0

3

-3

-3

-3

-3

-3

-3

-3

-3

-3

-2.4



TV

		

		Freq		50		100		150		200		250		300		350		400		450		500		550		600		650		700		750		800		850		900		950		1000

		Ideal TV		5		5		5		5		5		5		5		5		5		5		0		0		0		0		0		-3		-3		-3		-3		-3

		Typ		8.0		6.0		4.4		5.8		5.8		4.0		8.0		4.7		4.3		5.0		0.0		-0.4		0.0		0.0		3.0		-3.0		-3.0		-3.0		-3.0		-2.4

		PosTilt		8.0		6.6		5.6		7.6		8.2		7.0		11.6		8.9		9.1		10.4		6.0		6.2		7.2		7.8		11.4		6.0		6.6		7.2		7.8		9.0

		NegTilt		8.0		5.4		3.2		4.0		3.4		1.0		4.4		0.5		-0.6		-0.4		-6.0		-7.0		-7.2		-7.8		-5.4		-12.0		-12.6		-13.2		-13.8		-13.8

		High Limit		15		15		15		15		15		15		15		15		15		15		10		10		10		10		10		10		10		10		10		10

		Low Limit		-5		-5		-5		-5		-5		-5		-5		-5		-5		-5		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15

		IdealHLimit		10		10		10		10		10		10		10		10		10		10		5		5		5		5		5		2		2		2		2		2

		IdealLowLimit		0		0		0		0		0		0		0		0		0		0		-5		-5		-5		-5		-5		-8		-8		-8		-8		-8

		Positive Tilt		0		0.6		1.2		1.8		2.4		3		3.6		4.2		4.8		5.4		6		6.6		7.2		7.8		8.4		9		9.6		10.2		10.8		11.4

		Negative Tilt		0		-0.6		-1.2		-1.8		-2.4		-3		-3.6		-4.2		-4.8		-5.4		-6		-6.6		-7.2		-7.8		-8.4		-9		-9.6		-10.2		-10.8		-11.4

				5		5.6		6.2		6.8		7.4		8		8.6		9.2		9.8		10.4		6		6.6		7.2		7.8		8.4		6		6.6		7.2		7.8		8.4

				5		4.4		3.8		3.2		2.6		2		1.4		0.8		0.2		-0.4		-6		-6.6		-7.2		-7.8		-8.4		-12		-12.6		-13.2		-13.8		-14.4





TV

		



Ideal TV

Typ

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Ideal Case



TAP

		



Ideal TV

Typ

PosTilt

NegTilt

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Tilt Affects Limits



Sheet2

		



Ideal TV

Typ

PosTilt

NegTilt

High Limit

Low Limit

Freq (MHz)

Level (dBmV)

Limits Set For Tilt



Sheet3

		



Ideal TV

Typ

PosTilt

NegTilt

High Limit

Low Limit

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)



		

		Freq		50		100		150		200		250		300		350		400		450		500		550		600		650		700		750		800		850		900		950		1000

		Ideal tap		10		10		10		10		10		10		10		10		10		10		5		5		5		5		5		2		2		2		2		2

		Typ		10.0		8.5		10.0		9.0		10.5		9.4		11.0		9.7		9.7		9.7		5.0		3.5		8.0		5.0		5.0		1.4		1.0		2.4		2.8		1.7

		PosTilt		10.0		9.1		11.2		10.8		12.9		12.4		14.6		13.9		14.5		15.1		11.0		10.1		15.2		12.8		13.4		10.4		10.6		12.6		13.6		13.1

		NegTilt		10.0		7.9		8.8		7.2		8.1		6.4		7.4		5.5		4.9		4.3		-1.0		-3.1		0.8		-2.8		-3.4		-7.6		-8.6		-7.8		-8.1		-9.7

		High Limit		20		20		20		20		20		20		20		20		20		20		15		15		15		15		15		15		15		15		15		15

		Low Limit		0		0		0		0		0		0		0		0		0		0		-15		-15		-15		-15		-15		-15		-15		-15		-15		-15

		IdealHLimit		15		15		15		15		15		15		15		15		15		15		10		10		10		10		10		7		7		7		7		7

		IdealLowLimit		5		5		5		5		5		5		5		5		5		5		0		0		0		0		0		-3		-3		-3		-3		-3

		Positive Tilt		0		0.6		1.2		1.8		2.4		3		3.6		4.2		4.8		5.4		6		6.6		7.2		7.8		8.4		9		9.6		10.2		10.8		11.4

		Negative Tilt		0		-0.6		-1.2		-1.8		-2.4		-3		-3.6		-4.2		-4.8		-5.4		-6		-6.6		-7.2		-7.8		-8.4		-9		-9.6		-10.2		-10.8		-11.4

				10		10.6		11.2		11.8		12.4		13		13.6		14.2		14.8		15.4		11		11.6		12.2		12.8		13.4		11		11.6		12.2		12.8		13.4

				10		9.4		8.8		8.2		7.6		7		6.4		5.8		5.2		4.6		-1		-1.6		-2.2		-2.8		-3.4		-7		-7.6		-8.2		-8.8		-9.4





		



Ideal tap

Typ

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Ideal case



		



Ideal tap

Typ

PosTilt

NegTilt

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)

Tilt Affects Limits



		



Ideal tap

Typ

PosTilt

NegTilt

High Limit

Low Limit

Freq (MHz)

Level (dBmV)

Limits Set for Tilt



		



Ideal tap

Typ

PosTilt

NegTilt

High Limit

Low Limit

IdealHLimit

IdealLowLimit

Freq (MHz)

Level (dBmV)



		





		






Headend to Tap

Typical system after Sweep and Balance

Ampifiers Hardline good
balanced Condition

L1 FI f

SDA-5500 - Headend
unit

- - y & o - |
FEF +E.=|g‘£l/ 5 aesdiv ™ I:I—I EI4EI |HEl= +2E@ aemr S aesdiv I:I—I El4l_:| FCC PrOOf PASS!

Customers Satisfied!

4

&z)
Cd 373.260me  +13.9.em
[
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A Sweep Finds Problems That Signal Level Measurements Miss

R o
“~. . —— Misalignment

~ ’-\
/ \
\
."\_ - \

~ L N

-\\ / - /’\ \\\\/
YA AR f\i\

<

Roll off at band edges
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Balancing Amplifiers

Balancing amplifiers using tilt

. = No Termination
b ——‘ Lose Face Plate, or crack cable shield

e | — b | | E—

= Forward Sweep Zreg:- m FOrward Sweep et m Forward Sweep

o TILT: D.0dB TILT: D.0dB
REF: Mode REF: Mode

EE.ZE 2 dEmy TE1.25 CL.2% TELEM E.5 dBmu TEE.00 CL.2% TELEM E.5 dBmu TEE.00
A 55.25 MHz -0.1 dB HAXK-MIM A 55.25 MHz -0.4 dB MAX-HIN A 55.25 MHz -0.5 dB MAX-HIN
751.25 MHz 0.1 de 0.3 dB 61.25 MHz -0.5 dB 0.1 dB 61.25 MHz -0.6 dB 0.1 dB

696.00 MHz 0.2 dB 6.00 MHz 0.1 dB ﬁ 6.00 MHz 0.1 dB
_m File  alview 4
Node Reference Signal Sweep response Sweep response
with a Resonant Frequency with standing waves

\. I -\\. I Absorption ttions, Inc. | Viavi Confidential and Proprietary Information 40



Common Linear Distortion Impairment Types

Micro-reflections

» Common Causes

— Damaged/missing
terminators

— Loose seizure screws
— Water-filled taps

— Cheap/damaged splitters or
CPE

— Kinked/damaged cable
— Install Issues

Group Delay

» Common Causes

— Operation too close to
diplex roll-off

— Defective diplex filters
— AC power coils/chokes

— Notch Filters (high-pass,
HSD-only, etc)

— Micro-reflections

In-channel Freq. Response

» Common Causes
— Misalignment
— Impedance mismatches

VIAVI
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Typical Forward Sweep Response

Fiber Node Line Extender

End of Line Tap

= Forward Sweep Apogee » Forward Sweep

TELEM 22.2 dEmV JE1.25 EL.2E TELEM 22.0 dEmW
55.25 MHz -0. MAX-MIN A 55.25 MHz 0.5 dB MAX-MIN

- [ B ]

751.25 MHz 0.1 dB 0.3 dB B 751.25 MHz 0.4 dB 1.0 dB _ 751.25 MHz 0.0 dB 2.0 dB
696,00 MHz 1.0 dB 696,00 MHz 0.5 dB

696.00 MHz

Ve < Tnev sy oetngs e s view = Jnevsupseties o
I R s Cr—— =

55.25 MHz -0. MAX-MHIN
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Return Path Unity Gain

IN ouT IN ouT IN
+20 dBmV +24 dBmV +20 dBmV +26 dBmV +20 dBmV

l N> gt N

4 dB @ 40 MHz 8 dB 4 dB @ 40 MHz

— —

AMP # 1 AMP # 2 g AMP # 3

oy)

)

N

o

ouT Z

+30 dBmV E

AMP # 4
IN

¢ +20 dBmV
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" Choose operating levels that maximize the
distortion performance (dynamic range) of your
return path

" Get all of the information that you can on your
nodes and amps from your manufacturer

= Create a SwWeep procedure for your system
° thake up a chart showing injection levels at each test
point

\. I .\\. I © 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information 44



Example chart showing injection levels at each test point

Return Sweep Cheat Sheet - Sweeping to the Input of a Return Amp

Various Types of Test Points

Node Return Test Point
Compensation
(TPC)

Trunk Amp Test
Point Compensation
(TPC)

Bridger Amp Test
Point Compensation
(TPC)

Line Extender Amp Test
Point Compensation
(TPC)

Desired Input Level into Return
Amp or Return Laser

17 dBmV

17 dBmV

17 dBmV

17 dBmV

Internal Coupling Loss

5dB

1dB

14 dB

5dB

Test Point Loss

30dB

20 dB

20 dB

20 dB

Total Loss Between Sweep
meter and return amp input

35dB

21 dB

34 dB

25dB

Sweep Telemetry and Sweep
Pulse insertion level

VIAVI

52 dBmV

38 dBmV

51 dBmV

42 dBmV
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Measuring Upstream Carrier Amplitudes

These three DOCSIS® carriers will NOT have the same peak
amplitude when hitting the input port of a CMTS at 0 dBmV “constant
power per carrier” and then measured with a typical spectrum analyzer

or signal level meter.

Test CW Signal
Average Power TX

Peal Power TX Level

4

Amplitude

3.2 MHz wide 6.4 MHz wide

CWwW 1.6 MHz wide
1 Hz wide

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information
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Optimize the RF Input to Return Sweep Transceiver

Optical Receivers Fiber Nodes

>
X dBmV 0 ﬂ — 40 dBmV

X dBmV

Combiner

QO
wn
| -
)
>
)
o

Q)
X dBmV @ 0 a — 40 dBmV
<)

X dBmV @

40 dBmV into node equals 0 dBmV at the input
of the return sweep transceiver

There are typically between 16 and 32 nodes
combined together for return path sweeping
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Optimize the HFC Pipe for Unity Gain

Maintain unity gain with constant inputs

j@—@ CARERNY,

X dBmV X dBmV

[ E— |
COMCASTINDYTS_D

OQAM Test

A Ei e

g " B V_'M" ) = == L
c dweell: 100Ws telem: 20 dBmW 45
13,000 MHz 1.7 demW &
25.000 MHz -44.0 derh

Settings &

45.7 dB

Use the DSAM Field View Option
to inject a CW test signal into various
test points and view remote spectrum

VIAVI

X dBmV X dBmV X dBmV

AV

X dBmV

Telemetry = ~0 dBmV

Set TP Loss as required
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Sweep and Balancing Amplifiers

160 ft

1 ft

Sweeping the
Seizer screw
with a 6dB pad

SOFR SIKWEER
C dersdiv CAREVSTEALTIHM

FrEF +1E 2
I

[ a_ M MIR = R= '
— [ . I3EE M +12.Eae
= 8.660E Az +11.9ae
1.20E 4z +E.5 2

[r\J REF : MODE. R D

Y t 1o 15

VIAVI

Where is the problem?

492 x VOP
.............. = Distance
FRE
492 x 0.82 403
______________ = —mmmmmmmmm——-- = 310 feet
1.3 1.3

49
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Sweep and Balancing Amplifiers

1 ft 160 ft

Terminate Tap

va_eepmg the Where is the problem?
Seizer screw

with a 6dB pad
492 x VOP

-------------- = Distance
= ! SOR SWEER FRE

e +10E8 a2 C dersdiv CAREVSTEALTIHM

492 x 0.82 403

MBMIN .5=E
= . I3EE M +1060. 90
=2 8.60EmMH: +1E.9ae
1.20E 4z +.-=|E-

FREF : MODE_F

© lavi Solutions, Inc. lavi Confidential and Proprietary Information
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Sweepless Sweep for Distance

96 ft of RG-59
- 70 ft of RG-59

N

F31 No termination

1 ft

Sweeping the Seizer
screw

600 MHz to 620 MHZ

Where is the problem?

100 KHz Resolution 492 x VOP_ .
-------------- = Distance

Sweepless Sweep FRE

«  Result

’i‘ 492 x 0.82 403

I 0000 e = memeeeeee- = 168 feet

& o 2.4 2.4

A 606.830MHz -0.7 dB MAX-MIN

IIB:J 609.20 MHz  -0.6 dB 1.6dB

2.40 MHz 0.2de

_—m
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Sweepless Sweep for distance

1 ft

Sweeping the Seizer
screw

600 MHz to 620 MHZ
100 KHz Resolution

» Sweepless Sweep

0.2 dB MAX- l-'IlN
ﬁﬂgﬁ'ﬂHH,z !lll‘i:lB 12:!3
4.10 MHz 0.2de

_—m

1AV

100 ft

™~

With
termination

Where is the problem?

No Problem

Result

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information
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100 ft of RG-59 cable

INPUT

FREF e == C 2B div LOOFBERCI

: MH=z-DOIY TEQ ., OO
M a1
= /S, B iz —3.9 e .
B 7'SE. AR Mz - 7.5
ﬁ 45.MH: +E_E.=|E." ...............
dBAdiw Nfzw

OUTPUT

VIAVI

RF
ouT

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information
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Sweep Reponse of a Splitter

LOoRBERCI-

1.1 MHz OIW

M/ MIN 1.3 [o7E | =
OUTPUT - = A OO — =M B0

=1 81 7. EOE0 kA= e . TN

i A EEAE Az +E60. 3
______ et Pm— ] )
112 P MHEmmF 0 1 r@EEr 2E
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Sweep response of 17dB Tap
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System Problems

Resonant Frequency
absorption

Low end roll off High end roll off

S N e endroll

55.25 MHz 745.25 MHz
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System Problem Vs. Signature

100 MHz /
3dB/

-4

7

Signature

IIIIIIIIIIIII1IIIIIISystem PIOblem

VIAVI

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information

57






RF Network Changes

= Docsis 3.0 - Errer?and?utur;an;ddtﬁﬁ.llu;tinn-l
532D ) " 3 Upst | Downstream |
ownstream pstream | \/ 1.m5Hz\ |
= Docsis 3.1 | F \\/ 12 GHI\ NearTerm |
»192 Mhz Channel Downsteam | / ,I |
»24Mhz channel upstream. \/ 18GHZ\  Future
»>OFDM Modulation — More Robust T ! |
e mWR M 4

= Plant Design Changes
»Node plus 1 Active or Node plus O (passive)
»Return path spectrum to 85 Mhz or 200 Mhz
»Downstream Path Spectrum to 1.2 Ghz or 1.8 Ghz
»RFog

Source: SCTE
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So how does OFDM affect sweep?

\.\.\.\.\.\ e
Referenced Sweep
— “Stealth Sweep”

“Stealth” Referenced Sweep on OFDM Injected Sweep
for Expansion

VIAVI 60




What do | need to do in order to get maximum efficiency?

Profiles for Higher Modulation

Need to have clean plant

NODE
45 dB 44 dB 43 dB
SNR SNR SNR

40 dB
SNR

VIAVI

41 dB
SNR

38 dB
SNR
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SCTE Docsis 3.1 Downstream RF Spec — 192 Mhz Channel

Parameter

Walue

Fregquency range

Cable system normal downstream operating range is from
54 MH=z to 1002 MHz Extended operating ranges include
lower downstream edges of 108 MHz and 258 MH=z= and
upper downstream edges of 1218 MHz and | 794 MH=.

REF channel spacing {design bandwidth)

24 to 192 MH=

One way transit delay from headend to most distant
Cusbormer

= 0. 400 ms (typically much less)

Signal to Composite Moise Ratio

=35d

o

Carmer-to-Composite triple beat distortion ratio

Mot less than 41 dB

Carmer-to-Composite second order distortion ratio

Mot less than 41 dB

Carmier-to-Cross—-modulation ratio

Mot less than 41 dB

Carmier-to-any other discrete interference (ingress)

Mot less than 41 dB

Maximum amplitude variation across the 6 MH=
channel (digital channels)

= 1.74 dB pk-pk/6 MH=

Parameter Value

Group Delay Variation =113 ns over 24 MH=
Micro-reflections bound for dominant single echo -20 dBc for echos = 0.5 ps

-25 dBe for echos = 1.0 ps

-30 dBe for echos = 1.5 us

-315 dBe for echos = 2.0 pus

-40 dBe for echos = 3.0 us

-45 dBe for echos = 4.5 us

-50 dBe for echos = 5.0 ps

Carrier hum modulation

Mot greater than -30 dBc {3%0)

Maximum analog video carrier level at the CM input

17 dBm™

Maximum number of analog carriers

121

NOTE: Cascaded group delay could possibly exceed the =113 ns value within approximately 30 MHz abowve the downstream
spectrum's lower band edge. depending on cascade deptih, diplex filker design, and actual band spilit

VIAVI

Source: SCTE
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Node plus Zero Design considerations

= Return Path setup
» Forward Path Setup
= Tilt

» Forward and Return levels at the Tap
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DOCSIS 3.1 — Sweeping for maximum benefit

= Test DOCSIS 3.1 signal physical performance and service (IP) quality
= Measure OFDM signal level, MER, check ingress under carrier
= Check for codeword errors, verify profiles lock and no uncorrectable codeword
errors
= Verify network RF transmission performance by sweeping e
= Adding OFDM signals, typically at higher frequencies f}’
> Some extending frequency range of upstream and downstrea,
= Need to optimize performance to obtain optimum efficiency
= RF Amplifiers still must operate within linear transfer range
= Levels too low result in low MER, CN — unable to achieve higher order QAM
= Levels too high result in intermodulation noise and distortion — again, unable to
achieve higher order QAM
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What’s Driving Frequency Extensions?

= DOCSIS 3.1 offers >1Gbps speeds, enables spectrum usage to 200 MHz in
return, and 1,200 MHz (1,800) in forward

= OFDM signal can be 192 MHz wide, and multiple signals

= Expanding return band to improve speeds can squeeze forward band if not
expanded at the same time

4MHz 42MHz  50MHz

: N
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Testing Plant frequency Extensions

= Need to verify amplitude vs frequency response of extended frequency range
» |Inserting test signal is inadequate, as it only tests one frequency
= Can’t assume other frequencies have same performance
= Must have meter or analyzer that reads test frequency
= Contractor constructing the extension must certify performance
= Maintenance techs need up-to-date tools to maintain and troubleshoot
upgraded plant issues
= Built-in switchable diplexers are very important

4MHz 42MHz  50MHz

AN

o
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Sweep beyond 1GHz

Sweep Points

Telemetr
y\ Downstream Plant
\

channels VETGW QAMSs ‘ v aams  OFDM 1G|Hz v 1.2<|3Hz
ot IHEEEEE DRl |
e SDA Extended Sweep
w compatible Points

sweep points
| gj

OneExpert

DSAM

 ONX coupled with new Sweep Control unit can provide sweep to 1.2GHz and beyond
 DSAM units on same system are still compatible up to 1GHz.
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Reverse Sweep to 204 MHz

Upstream Plant

Sweep Plan Telemetry -

QAMs QAMs
-

Upstream Sweep Telemetry

| ONX injected sweep points |
1 MHz 204 MHz
42/65/85 MHz

DSAM 8 OneExpert

4MHz 42MHz 50MHz

N AN

Upstream Sweep Points

OneExpert’s flexible architecture
allows sweeping on existing
infrastructure or expanded
infrastructure up to 204MHz (or
anywhere in between)

1218MHz

4MHz 204MHz 258MHz

1218MHz

VIAVI
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Multiple reverse sweep input ports
Reduces costs and improves performance

= |ntegrated 16 port capability (SW optional)
= Provides improved performance
= Less combining

= Improved noise floor
Rev Swee 12 90 .. (15 )16
P = Saves costs

= Reduced rack space
= Consolidation of sweep receivers

! Optical Receiver .

Optical Receiver
OneExpert
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Conserving rack space, power consumption, and spectrum

2u . Example:
Before After « Typical hub with 256 nodes
Assumptions:
» Using 16 return sweep ports on
;e'eme”y ;e'eme”y FWD sweep transmitter
pectrum: pectrum: . :
25 MHz 1 MHz Using 16 pqrts on MU REV
sweep receiver
- e Combining 8 nodes per SCU
Combiners return input
SDA 5500 Improved Noise
21U SDA 5510 performance on telemetry
SDA 5510 and sweep pulses
SDA 5510 Combiners
SDA 5510 5U SCU-1800-FWD-REV-16P
SCU-1800-REV-MU-16P
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Improved sweep flow

Consolidated sweep screens expedite the test process

View the raw/absolute
unreferenced sweep to
save as a reference

View the normalized
referenced sweep to identify
issues

Pick tilt carriers for fast gain and
alignment check. Sweep points
or live carriers

To"ggle between

Portrait and
Landscape
mode

VIAVI

(| 100% ¥

A Forward Sweep

Ahzolute Referenced Alignment

wd TPC : 00dB Reference:
Tilt Comp. : oods NO REFERENCE

Marker B 0.000MHz  -32dB  Min/Max & —dB
Marker & 0000MHz  D.0dB

Marker A 0000MHz -32dB  Telemetry: 1.2dBmv

MHz 1,001.000
Vertical: 1.5 4
Horzortal 0

) 100 £
A Forward Sween

o PASS Fwd TRC : ulde Reference:
Tilt Comp. : oode Fwid ref desk

Marker & 54000 MHz -DEdBE Telemetry : 1.2 dBmV

Marker 8 980.000MHz -OBdE  Min/Max A 149d8
Marker &  926.000 MHz 0.3 dB

48.000 z 1,001,000

E Vertical: 3 q
toreowato )
iaplay

Easily change sweep modes

Forward/Reverse

© 2015 Viavi Solutions, Inc.

O FAlA0044360037:0.0

| Absolute

369 750
369 Digital 29
759 Digital 473

- - S

Configure Display

Forward Sweap Retest
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Spectral Frequency Expansion up to 1800MHz (1.8GHz)

= Have visibility up to 1.8GHz in RapidScan and Spectrum Modes

= See how the network effects higher frequency signals to ensure future operation of higher frequency OFDM
carriers >1GHz

= |dentify frequency roll off, standing waves, excess attenuation, etc...

5:41 PM 100% - iPad F

AUTOCHANNEL ~DOWNSTREAM [ LQcldll fimeirak™ | AdvancedDigital  VIDEO ANALYZER UPSTREAM specTr ¥ NAVI =
Ingait Level REW vaw AutaGhansel™ Physicsl Plan

SPEL

Rt 3 WM

0.00 LY 360 540 1260 1440 1620 FET MHz 360 540 900250 | 1,799.500 sen 1260 1440 S0 (000,000

RANGE RANGE
I| Mtz 200 800 o0 1200 1500 mml l: Mtz 200 w0 00 1m0 1500 wxl
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SmartID Sweep Mode

Use Case #1 — Test frequencies above active carriers on live network

= One SmartlD will Transmit Sweep above active channels
= One way signal transmission — Broadcast in downstream at specified frequencies

= Another SmartID in the field will detect and display sweep carriers

= Connected to plant through a high pass filter — To remove active plant from SmartiD’s
Broadband power detector

Fwd Combiner . ]
Liva CATY Signals muggsgend or | ¢« No Hardware modifications

HP Filter Att Diplexer . ReCIUIreS Fll’mware UpdateS

Fwd & Rev
10dB

1048 j.\ RF / Opt to both the SmartID and the
Optional Opt _I_./ DSAM
Can be applied to extended
Upstream testing with use of

-

Fiber
[ ]

To CMTS

Rev Splitter

Attn HP Filter diplex and high-pass filters

e Minimal configuration of

S AN Opt each SmartID would be
SES gy, Line Amplifier TR ——c required to perform this test
Optical Node , j -_— e TXxorRXx
Outside Plant w1 A
: * Freq range
ererer .ODO;OMHI -lO\.BdE : ° Telemetry Freq
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SmartiD CW Transmitter — Power Level and Activation

» CW Transmitter e 201

= The CW mode has two power levels
= 50 dBmV (110dBuV) OR

- 40 dBmV (100dBpV) OFF
= Use the “Tx Level” button to select which power 950.000 MHz
H H 40.0 dBmV
Ievel IS deSIred When the probe is detached, the probe will soon
o A white dot indicates which power level is stop transmitting unless connected to external USB
power.
cgrrently selected o
= Adding external attenuators in-line is L o Jon [Wxievel =

recommended if a lower power level is desired
» CW Transmitter T

» To activate the CW mode press the “On” softkey
= The green ON indicator will be evident when the
CW is active on the SmartlD connected

= Press the “Off" softkey when to turn off the CW S50.000Mz
o OR press the power button on the SmartiD to When the probe is detached, the probe will soon
stop transmitting unless connected to external USB
power the SmartID off power.

o Jor  [Tievel -
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DOCSIS 3.1 Signal Testing and Troubleshooting

SPECTRUM / IUC A 4
-20.0 =Ty ™
00 F | [ ]

4 SPTRR S
-60.0:/dBmV

542.000 MHz 654.000

Spectrum and noise identify portions of a
carrier where degradation may occur and
require possible profile adjustment.

+ LEVEL VARIATION (OFDM) \ 4

Live Overall
©Max: 7.8dBmV  @Max: 8.1 dBmV  @Avg: 5.7 dBmV
@Min: 3.7dBmv  @Min: 3.5 dBmV

5.0—_Q—E=\_:g=*¥=.§!_;

0.0/dBmv

542.000 MHz 654.000

Level variation within the OFDM
channel band provides insight into
frequency-response related issues.

VIAVI

MER OVER TIME v

547.000 MHz 659.000

Unstable MER with drops below 30 means

only lower profiles running 256 QAM or
lower will work.

MER OVER TIME A 4

50.0
45.0

40.0/d

547.000 MHz 659.000

Stable MER better than 40 dB means
QAM 2048 and 4096 will work.
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SmartScan™ - Finds RF problems at tap

smart scan (beta)

+15
+10

Finds RF response issues that are out
of spec

i - Compares against existing limit set plus
- S peak to valley and max/min tilt

439.249MHz
Level: 17.7dBmV

File  «|View  a|Li g (the peak to valley limit is labeled drop
check in the limit set during this beta
version)

Automatically Tilt Compensates and
Normalizes analog and digital
measurements to identify Peak to Valley
ISsues

SmartScan will be optional upon final release

SmartScan Technology is Patent Pending

|dentifies tilt level at tap
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MoCA Just Evolved to V2.0

MoCA 1.x Frequency View

Downstream MoCA 1.x
Upstear Range Range 850MHz and
A A 1.525GHz
545 55 — 1000 MHz 850 — 1525 MHz 50MHz wide
MHz ‘channels’
T Y
175Mbps
5 MHz 55 MHz 1 GHz
. DIFFERENT
MoCA 2.0 Frequency View HARDWARE

Upstream

Downstream MoCA 2.0

Range Range Range
/_)\_\ j\ A 500MHz and

- 500 — 1650 MHz

Wy " 1000 \ 1.65GHz
_ HENE
‘channels’

5MHz 55 MHz 1 GHz 1.7 GHz Speeds above
400Mbps
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Sweep can find craftsmanship or component problems
that aren’t revealed with other tests

« Damaged cable
 Poor connectorization

« Amplifier RF response throughout its frequency range
o Gain
» Slope

* Loose face plates, seizure screws, module hardware.......

All of these issues could lead to major ingress and micro-
reflection problems!
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Viavi Solutions — See Digital in a Whole New Light!

See digital in a whole new light!

Questions?
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Mark Ortel

Sales Consultant Engineer

VIAVI
]
CVIT Division
www.viaviasolutions.com

National SCTE Member
Supporter of the National
And Local SCTE Chapters

Mark.Ortel@viavisolutions.com
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