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What Noise Does to Our Work
- Objectives:
- What is Noise?
- What kind of noise is a in CATV Network?
- What's in those QAM, OFDM, and OFDMA Signals
- Why Noise Matters is a CATV network
- Forward Path Noise
- Return Path Noise
- How to minimize the noise? Tools for the Job.
- Live Cable Pressure Test
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What is Noise? And why it matters?

Irregular fluctuations that accompany a transmitted electrical signal but
are not part of it and tend to obscure it.

- Analogy

- | am talking across the room to another person, and he hears me just find until

firetruck passes by the window. He says, “| did not hear everything you said when
the truck went by”.

« Loss Of Information
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Loudness Graph
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Where is the noise iIn CATV Network?

- Y,
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What is noise in a CATV System

« Electromagnetic interference (EMI), also called radio- Electromagnetic interference (EMI)
frequency interference (RFI) “the effect of unwanted energy
due to one or a combination of emissions, radiations,
or inductions upon reception in a radiocommunication system,
manifested by any performance degradation, misinterpretation or
loss of information which could be extracted in the absence of
such unwanted energy".

No. 1.166 of the ITU Radio Regulation

» The interference is created by some electrical source and is
detects by radio receiver

v' Radiation — electromatic field ]

v" Inductive — magnectic field Source _Ié Victim

v' Capacitance — electric field

v' Conductance — conductive Q8 ——
000
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Types of Noise

- Additive
- Intrinsic/Stationery
- Thermal noise

- Composite Intermodulation noise (CIN)
- Common path distortions (CPD)
- Arcing impulse noise from connectors

- Extrinsic

- Multiplicative

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 9
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Thermal Noise Floor

- The noise floor ina 4 MHz BW =
- -59.4 dBmV

- Noise floor in a different BW =
- 10*log(Datag,, /4) - 59

- The noise contribution (NC) from the actives =
- 10*log(# of amps w/similar (NFs)) + NF

. Factor in dissimilar NFs to get the overall noise floor Noise Floor increases
) 1O*Iog(1ONC1/1° + 1QNC2/10 .|.)

. Or use; 10*log(A,;*10NFVI0 + A *1 ONF2/10 + )
- A, = the number of actives with a certain NF

- Add the noise floor to the noise contribution

Ay
sy

o
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Thermal Noise

Elevated noise floor

AT 10dB MKR 31 MHz

REF 27.8 dBmV / R 31 MHz

10 . . . S - - e e
dB/ - : | . . o T o - |

———————————————————————————————————

AVG : : | . SR — S —
100 I I ' | ! I i X

——————————————————————————————————————————————————————————————————————————

RES BW 300 kHz SWP 20.0 msec

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc.
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Common Path Distortions (CPD)

- Non-linear mixing from a diode junction
- Corrosion
- Dissimilar metal contacts
- 4 main groups of metals
- Magnesium and its alloys
- Cadmium, Zinc, Aluminum and its alloys
- Iron, Lead, Tin, & alloys (except stainless steel)

- Copper, Chromium, Nickel, Silver, Gold, Platinum, Titanium, Cobalt,
Stainless Steel, and Graphite
- Second and third order distortions
- CPD will make MER worse for forward performance

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 12
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Common Path Distortions

TPC: 0.0 dB ) Real Time  Peak: -14.6 dBmV | 22.705 MHz

35 645 MM

Over driving an amp can have a similar effect

VIAVI e ————————)
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Additive Impairments

- Intrinsic
- EXxtrinsic
- Impulse/burst noise

- Ingress
- Compression and laser clipping

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 14
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Impulse Noise m
+0.0 dB TPC Work Order - Test Name

- Fast rise time, short duration

- <10 microseconds TPC: 0.0 dB 4S)Real Time  Peak: 10.9 dBmV | 18.616 MHz

- Significant energy contribution

- Sources include most household appliances

4,000 T MHz 42,000

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 15
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Impulse Noise Sources
TPC: 0.0 dB q} Real Time Peak: 15.6 dBmV | 17.273 MHz

T.446 MHT

Electronic motors and switches
Electric blankets
Power lines and static from lightning

Bug zappers

Neon lights

Vehicle ignitions

Arc welders and industrial machinery

Computers and games

0.000 MHz 42.000

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 16
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Ingress Sources

- Common IF of most FM Rxs @ 10.7 MHz

- Poorly shielded TVs

- Computer CPUs with video cards installed
- 25 0r 33 MHz

- Short-wave radio / Voice-of-America

- Ham radio operators @ 7 - 30 MHz
- 7-7.3 MHz, 10.1-10.15, 14-14.35, ~18, 21-21.45
- 24.89-24.99, and 28-29.7 MHz

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 17
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Wireless Ingress

- CB @ 27 MHz

- Garage door openers ~300 MHz

- Electronic car door locks? ~ 300 - 315 MHz
- Radio controlled cars 27 & 49.86 MHz

- Land mobile “Walkie Talkies”

- Meter reading equipment? ~ 900 MHz

- Pagers / Intercoms / Cordless phones

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 18
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More Ingress Contributors

- Passives with poor isolation (FM radio)
- Do-it-yourselfers

- “Finger tight, ain’t good enough”

- “Good buddy, CB’er with a linear amp”

- Faulty grounds & grounding systems

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 19
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Laser Performance - Distortion and Clipping

- Overdriving a laser with excessive signal causes clipping in the laser

- This produces Intermodulation distortions that appear as noise called
Composite Intermodulation Noise (CIN)

- CIN adds on a 20log basis when levels are changed
- CIN cascades on a 20log basis

- Thermal noise and CIN add on a 10Log basis
- Carrier-to-Composite Noise Ratio (CCNR)

- At lower levels, CNR is dominant

- At higher levels, CCNR is dominant

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 20
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Laser Clipping

v

‘**a ““”"“ lW”T headend receiver
SRl all graphs on, agc

on, 65mhz
3 ;L,HM’H

Peak: 25.6 dBmV | 32.104 MHz

VIAVI | avisolutons.com-
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Loose Fiber Connector

- SC connector not pushed in all the way

16:E

g
REF 4
PEAEK

LOG
1d
dE

WA SEB
S5C FC
CORR

START

Before
9:E57 17 JUHM 1998
MER 25.H84 MH=z
6.8 dEmWY AT 18 dE 46,87 dEmWY
MARKER
ZE . Gd MHz

48,87 dEmY

Loose:fiber connector in node ;

STOP 48.88 MH=z
SWP 2ZH.8 msec

.88 MH=z

RES BW 208 kH=z VBN 1608 kH=z

V1AV

CHHL
MARKER
+ CF

MARKER
&

HEXT
FEAK

HEXT PK
EIGHT

HEXT PK
LEFT

MHore

1 of 2
T

viavisolutions.com

17:8

A
REF 4

PEARK
LOG
18
dE/

WA SE
5C FC
CORE

START

After

Ard47 17 JUH 1998
.8 dEmY AT 1@ dE

MER 25.84 MHz
48.14 dEmV

HARKER
5.4 fMHz
43,14 dEmY

After properly seating fiber connector;

STOP 4A.88 MH=z
SWP 28.8 msec

.88 MH=z

RES BW 3HE kH=z VBN 188 kHz

CHHL

MARKER
+ CF

MARKER
&

HEXT
FEAEK

HEST FPK
RIGHT

HERT FPE
LEFT

Hore

1 of 2
T
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Analog to Digital and Forward

Path Noise




Digital Signals

11100100100 Mod.| —> 11100100100

>Amplitude Shift Keying “ASK”
>Frequency Shift Keying “ FSK”

>Phase Shift Keying “PSK”

->Bi-Phase Shift Keying "BPSK”
>Quadrature Phase Shift Keying “QPSK”
>Quadrature Amplitude Modulation “QAM”

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 24
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Why go Digital?

V1AV

Analog Video
Spectrum
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What Causes MER and BER to

degrade7
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The Digital TV System

- Video and audio source - Transmission by

compressed | cable/satellite/MMDS/terrestri
- Conditional access and service al
information added _ _
. Data information prepared - Demultiplexing |
. Video, audio and data streams . Decodin ydso VL
multiplexed J DeSc_Ic_)éler —
- Viewon TV -
010100100 ==
e 10010
VideoVPL - =35 010010010010010 5> Video VP2
Decoder audio AP2

VideoVP2 =, 0110111100101001 >

STB 011011110

audio AP2 iy
: —>101101101111101 - 0101001

Condiiornal [ 1110010001000 > Modulator ,

servce Decoder Video VP3

information

STB audio AP3

Multiplexer |
Encoders P e 011011110
0101001 |

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 27
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Video VP1
audio AP1

Video VP2
audio AP2

Video VP3
audio AP3

Conditional
access and
service

information

The Digital TV System

Video and audio source - Transmission by
compressed | cable/satellite/MMDS/terrestri
Conditional access and service al
information added
Data information prepared - Demultiplexing
. . Video VP1
Video, audio and data streams . Decodin audio APL
multiplexed _ J Decoder | _
- Viewon TV STB
010100X00
e 10010
Ingress on RF Network
—> 010010010010010 > Video VP2
Decoder audio AP2
—> 0110111100101001 > e STB 0X011110
—>101101101111101 0101001
> 010110011110010 > I"\’ ErmEsame
> 10110010001000 > Modulator -
Decoder Video VP3

STB audio AP3

Multiplexer |
Encoders P e 011011110
011001 |

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 28
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What'’s in those QAM signals?

- MPEG-2 Data Streams (data of video, audio, tables)

LIE L ALTS -~ '
%EF:EF —+ =X e L 1 ) a6 []E IIIIII

I—I— =13 J

E =1 S 1 .._.z par— i N i

—
=1 S22 1 s — 1 3. o=t
o =S B8 rax +=H.9 0= P H“‘
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MPEG on the DOCSIS RF Network example

TPC 0.0 dB JReal Time  Pesk: 156 dBmV | 17.273 MH /) DOWNSTREAM - 32 BONDED v
. Tt
150 hemar: : =

+ DOWNSTREAM - 32 BONDED A 4
v

TPC:0.0dB ) Real Time  Peak: 15.6 dBmV | 17.273 MHz

o.

. ‘

54.000 860.000

:Mm
010100 | —— ool
100100

-10.0 dBmV-

0000 MHz 42.000

Cable
Modem

Fiber

Fiber SC-QAM
Transmitter

Fiber Transmitter O]_O 10

Node {

Fiber
Node

. o CMTS 100 —+ _
Cabl Flber_ QAM QAM Flber_
aple Receiver OFDMA OEDMA Receiver

) DOWNSTREAM - 32 BONDED M e a o ¥/ DOWNSTREAM - 32 BONDED v
T
155 Live Max: d 1

v v
X

X

il il
-10.0 dBmv- H‘ {1 A -10.0/dBmv- H‘ !

54.000 MHz 860000 54.000 MHz 860000
.QLM , .QLM ,

I
Ann B\ZSGQAMISaGIMymIIﬁO\)OMH " Ann B\ZSGQAMISaGIMymIIﬁO\)OMH
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Ingress in QAMSs

> Ingress causes Digital signals
Degrade.

- This causes Tiling and Loss of
high Speed internet access.

VIAVI

to

viavisolutions.com

=l Cannot find server - Microsoft Internet Explorer

Back | fomard | Stop Refrash Home

‘ Search  Favarites

)

Histary

- £ | A

Mail Print Eit | Discuss

Links @1'Clean Surfer - Protect Your Privacy!

Address |@ it ffwesw yahcom/

=] @co | WP & - Customize »

@ The page cannot be displayed

The page you are looking for is currently unavailable. The web
site might be experiencing technical difficulties, ar you may need
to adjust your browser settings

Please try the fallowing:

Click the

Refresh button, or try again later.

If you typed the page address in the Address bar, make

sure that it is spelled correctly

To check your connection settings, click the Taols menu,

and then click Internet Options. On the Connections

tab, click Settings, The settings should mateh thase

provided by your lacal area network (LAN) administrator ar

Internet service provider (ISP}

If your Metwork Administrator has enabled it, Microsoft

Windows can examing your network and autornatically

discover network connection settings.,

T you would like Windows to try and discaver them,

click @ Detect Netwark Settings

® Some sites reguire 128-bit connection security, Click the
Help menu and then click About Internet Explorer to
determine what strength security you have installed,

e If you are trying to reach 4 secure site, make sure your

Security settings can support it. Click the Tools menu, and

then click Internet Options. On the Advanced tab, scrall

to the Security section and check settings for SSL 2.0, SSL

3.0, TLS 1.0, PCT 1.0,

Click the < Back button to try another link.

#] Daone

[ [ =y computer

© 2020 VIAVI Solutions Inc.
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What to Look for on OFDM Carrier

Testing PLC —PHY Link Channel

PLC
PLC contains critical OFDM PLC signal decoding information.

——() THINGS TO CHECK
Level: =-15 dBmV (6 MHz) MER: =15 dB (min) Lock status: locked Uncorrectable CWE: none Other info: PLC center frequency
Testing Next Codeword Pointer (NCP)
NCP

The NCP tells the modem which codewords are present and in which profile to find each codeword
(codeword error analysis); it is critical for proper data communication.

Tap Ground Block CPE

By
;ih, ﬂ I

660.000 MHz - 756.000 MHz
OFDM | 1880 carriers | PLC T08.000 MHz

—@ THINGS TO CHECK
Lock status: locked Uncorrectable CWE: none

Testing Profile A
HCPCWE ﬁ NEll:cl'.::_E AI'LWE
0.0 0.0 I Profile A

Profile A is the boot profile; all 3.1 modems must be able to use profile A

dBmV T Lo "B’“"' e »  Profile A is key to D3.1 modem communication via an OFDM carrier. This is where command and control,
(o) (5td Dev) e range, and registration occurs.
37.4 0.9 35.5 -37.7 . _ . . . .

dB dB dB dBc » In practice, many operators are migrating to running 256 QAM or 1024 QAM on profile A. It is expected and

- common that there will be Correctable Codeword Errors. This is OKAY since LDPC is so effective.

T ——— 45 THINGS TO CHECK » If profile A isn't locked or has uncorrectable CWE, a modem may roll back and
Lock status: locked use only SC QAMSs in 3.0 mode.

Uncorrectable CWE: none

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc.


http://www.viavisolutions.com/

OFDM Ingress Under the Carrier (LTE Band Ingress)
4 Channel Expert —> IUC Ingress under carrier

+20.0 dB TPC1 Work Order - Test Name

X DASHBOARD -
y 0.0
Downstream (100 %) Level (dBmV) Max: 15,3 Min: -3.7 “

(X
]

Eorward TPC: 20,0 dB MER (dB) Max: 45.7 Min: 26.5
| X CHANNEL VIEW | -50.0/ dorf '
| ' 664.000 MHz \_/wdmm
|
¥ LEVEL VARIATION (OFDM) > |
' MER VARIATION (OFDM) > g| ¥ LEVEL VARIATION (OFDM) A4 Level of OFDM
¥ PROFILE ANALYSIS > Live Overall carries measures at 6
@OMax: 13.3 dBmv  @Max: 13.3 dBmv  @Avg: 12.5 dBmV MHz Spacing
¥ IN-CHANNEL FREQUENCY RESPONSE - ©Min: 10.9dBmV  @Min: 10.8 dBmV
TILT . -

¥ SMARTSCAN 4 B T I -
- JRAARGIE <4 664.000 MHz 764.000

A

IE BT Channel Search
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Where are the problems?




Node Health Parameters

->CM with High Uncorrectable CER”
->CM with High Correctable CER
->CM with Low SNR

->CM with Low Transmit Levels
->CM with High Transmit Levels
->CM with High T3 Time outs

->CM with High T4 Time outs

->CM with High Range Aborts

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 35
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Node Health

— - L]
= V1AV xperTrak™ & % U 0 ¢ 0 A
. Node / Modem - Start typing a node or modem MAC e
£ | Node Health Churn Priority List 100 of 614 (how ANl e
9 [ Current Node Health ~ | [ Actions ~ || Clear Fiter |
Node Scoreq Impacted Stressed Total History
7 120 27 166 : - . ) ~
RWS 32 0 56
oo - FR. 72 4 149
30 46 7 63
KIN - 25 0 26
CLC™ 43 3 166
Daily Node Heslth Curment Node Heslth
Passed Marginal @ Failed v 8 2 103 v
< >
Alarms Summary Alarms List 63 items =
[Actions ~ | [&12:51:48 PM || Clear Filter |
0.8% . [.0.6% ) )
(] Timestamp (134 Severity (214 MNode Event Ack Req D (3)4
0.6%
| Select ~ | | I I
(] Jul 28, 2021 12:49 PM AYA-A Violation - Mode Health Critical Mo 368439 ~
(] Jul 28, 2021 12:49 PM ST Violation - Mode Health Critical No 368434
O Jul 28, 2021 12:49 PM Major N Violation - Node Health Marginal MNo 388433
98 1% O Jul 28, 2021 12:49 PM Major co Violation - Node Health Marginal No 388424
O Jul 28, 2021 12:49 PM Major UDE Violation - Node Health Marginal MNo 388412
O Jul 28, 2021 12:49 PM Major ‘RHL Violation - Node Health Marginal No 388231
Total: 372 [} Jul 28, 2021 12:49 PM Major UNR Violation - Node Health Marginal No 388230
® Critical: 18 (] Jul 28, 2021 12:49 PM Major HEN Violation - Node Health Marginal Mo Jga221
e O Jul 28, 2021 12:47 PM FRRM Violation - Neds Health Critical No 388324
Good: 3111 ] Jul 28, 2021 12:47 PM WTWK-B Violation - Node Health Critical No 386477 .
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DOCSIS Codeword Errors

- Encoder and the decoder “Cable Modem” “CMTS”
- Take a Large sections of Data from Encoder called Codeword
- Add two bytes of data for correction

IF codeword were corrupted due to RF impairments it will use the two bytes of
correction data to attempt to fix the corrupted bits.

- If the bits can be repaired, then the decoder reports back with a correctable
codeword.

- If not repaired the it is an uncorrectable code word.

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 37
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Return Path Noise and Spectrum

Analyzer Tests




Advance Spectrum Analyzer Tests

= \. I .\\. I XPERTrak™ QAMTrak™ Analyzer | Node: HH1139 Jul28, 2021 11:15:29 AN R i:t

Freq: 17.600 MHz Mod: 64QAM Symbol Rate/BW: 512/ 6.4 MHz Atten: 5 dB TP Comp: 0 dB Packets Received: 116 Unigue CMs: 1 Unigue CPEs: 49

conevorocmons A : Micro Reflections 2 In-band Response

. -10 L]
- . Codeword . XK K
Correctabee fate . = g " M| I g0 mww
40

MER i » Errors -30 [ P A A A )

MER: 27686 0 w0 |l mm mm_ ] e .E | N 5
Min: 24.90 Avg: 3072 Max: 34.08 0 30 100 150 200 230 300 350 400 430 500 530 600 -1.56 <117 078 -0.39 000 4039 078 +117 4136 +195 +234 #2273 16.000 17.000 18.000 15.000 20000
o UALIZED en o Ingress Under Camier — mpuseNose
D mpulse Noise
Un-equalized MER: 2761 dB G D | -40 -10 I p I N
Min: 17.79 Avg: 283 Max: 31.91 100 rou p e a-y - WMWWM“WWW
20
. 2 -70 z
: o S AN NN D SO 1171 0O TR O T T T
CARRIER LEVEL DELTA 226 dB -50 H
2| der th
o » lngress unaer the carrier 40
arrier Level: 4.88 dBmV . 00 20
2 12 .
Min: 3.85 Avg: 4.80 Max: 6.11 16.000 17.000 18.000 19.000 20,000 16.000 17.000 18.000 19.000 20.000 ? 5 250 o . 1000
MICRO-REFLECTION 0.86 %
Micro-reflection: -41.90 dBc fg
Min: -44 .51 Avg: -37.30 Max: -23.43 ]
m -10
IN-BAND RESPONSE 0.86 % E 20
8 5
In-band Response: 0.52 dB MHz 40
Min: 0.36 fvg: 0. Max: 0.98 -0
-60
0.86 % 10.0 200 30.0 40.0 500 600 70.0 80.0
85.09 ns! MHz [l = = 'S ®Q > MER Range : 1040 ~ Carrier Level Scale - qp v |AII Un-EQ Symbols
S e 17552 | R VAR CM Address CPE Address UCCWE |CCWE |MER (dB) [UN-EQ MER (dB) |Carrier Level (dBmV) MR (dBc) |IBR (dBIMHz) GD (nsiMHz) IUC (dBc) Impulse Noise ........
INGRESS UNDER CARRIER ! | | | |
Ingress Under Carrier: S EEe Jul 28, 2021, 54722 PM  2C:99°24°'D677:35 2C:09:24D677:36 |

s zomanon 1 zomauon 1o OO AN g wm om e e
Jul 28,2021, 54716 PM  08:3E:0CFT-BOAF 8C:3B-AD:DA80:32 |---__----_

<
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Codeword Errors

= \l l .\\- l APERTrak™ CMTrak™ analyzer | Hode: HH1139

CARRIER LEVEL DELTA

Carmmr Lednd

Win: 352 Ay 45T

RO LEC TION

Awy: 0548

HGRESS UNDER CARRIER

e Caemier

Avy 808

VIAVI

Requesting new data. | Juos somisnau g GF
Freq: 17.600 MHZ Mo B4 QM Symibol Rae/BW: 512 /6.4 MHZ Alten: 5 a8 TR Comp: 0 dB8 Packets Recevwed: 462 Unsque CMs: 1 Unigue CPEs: 89
1]
50
B
Loerrorsd: 71 %S}
Commectale Ervore: T(Z)
'] Unsoerectatle Ersory D%(D)
Packet T8 '
Time: Jul 28, 2021 11:19:56 AN
| T
1 I| HM CPE: AC:B:TTES:ES:CA
| ‘ . | ‘
o 135 150 280 1 1] 150 Eh 4530 =20 L] S0
Fackets Frcered
= = - [ = S MER Rang# : 10-40 Carries Leved Scala - w B Nll..lr--EQ-E:.-rrm
4%
;{

4 r = | X i

. —— "“n"“'!li“'"‘“"“‘"l'" ) .I'|1 I "'.'. W - .rv.a-..f'i” - rﬂ Wl r.-.-“l_.ﬂ,-.-.l“'.--..a'—"llrk[.'.- A o ﬂ My | r'. 1 i I
g - i u'lllllli -i" i '” ' J;[I.J h-,r'lh th‘IH_ Uk |I||rl ml{l R I,! t “}[T’*’L‘ﬂi Hh]fr o
m i w g
b =

> I —

[E- i}

53 [ E=-) 155 30 L= 558 03 430 00 550 (5]
Packets Fecerved
viavisolutions.com © 2020 VIAVI Solutions Inc.
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Advance Spectrum Analyzer Tests

Freq: 17.600 MHz Mod: 64QAM Symbol Rate/BW: 5.12 / 6.4 MHz Atten: 5 dB TP Comp: 0 dB Packets Received: 64 Unique CMs: 1 Unigque CPEs: 30

10
1A LA bon b A \
' |
| | | |

o
A 11 l‘ g \ | ‘ | l
l { I |
' [
“ ‘ \
\r-
\ A
\ A
b v" Lo [ '\““ M | A n A L
1) VU NN T Vs M \ \ A\ A o~ A ; rAnA A A p SV A NS A AMA N
40 \ ‘ N 4 3 3 R SR AW M A AT AU P a AR U Ay A VT AW (LY
|
50
-60
10.0 20.0 300 40.0 50.0 60.0 70.0 80.0
7 = &« ® Q = MER Range - 10-40 v Carrier Level Scale - 1o v B
Packets : 84 Time: Jul 28, 2021 11:19:38 AM CM : ?2:22:22:22:22:?? CPE : 98:1E:19:42:64:A0 — MER UN-EQ MER — Carrier Level
40 40
35 30
Vi st Y A i
- Y | 3
~ 0 20
2
~ 25 10
. PRSRS S SN
20 0
15 -10
10 -20
0 50 100 150 200 250 300 350 400 450 500 550 600

Packets Received
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Advance Spectrum Analyzer Tests “Impulse Noise”

Freq: 17.600 MHz Mod: 64QAM Symbol Rate/BW: 5.12 / 6.4 MHz Atten: 5 dB TP Comp: 0 dB Packets Received: 664 Unique CMs: 1 Unique CPEs: 110
0
10
20
. | & & ‘ “ ‘
40
-50
0 50 100 150 200 250 300 330 400 430 500 550 600 650 700 750 800 850 900
I~ = = MER Range : 1q-. v Carrier Level Scale : v & | All Un-EQ Symbols v
2 — = € > 10-40 10
Packets : 884 Time : Jul 28, 2021 11:28:44 AM CM : ?2:22:27:77:72:?? CPE: F8:5B:3B:6C:DD:8C — MER UN-EQ MER — Carrier Level --
40 40
F b Mol MY T4 r Ty AT M T AT YT T e &1 0n PV 0l Tl A \[V ot
hp WA | [ Ak WA DAL \ 4 M UM \ WY Iy 1 A AWM Ny 1 (A A vy
30 A M AR Ui J‘-,l, W \ .‘,;‘,|,<,“r ' “.‘ iy ! !l‘b 9\l i+ ,‘M'I' T ‘\\\\"-. by 'l’!,"‘f I !l L i 0 g
9 ! A AT R i ! “' 3 VN ‘H il ¥ | E W
= 25 | 10 E .
= 20 0 S
15 -10
10 -20
100 150 200 250 300 350 400 450 500 550 600 650

Packets Received

V1AV

viavisolutions.com
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Advance Spectrum Analyzer Tests

= V1AV | xrermak™ QamTrak™ Analyzer | Node: CR1408

CODEWORD ERRORS

Uncorrectable Rate:

UN-EQUALIZED MER

Un-equalized MER:
Win: 19.85

100.00 %

dB

0

100.00 %

21.19.dB

I

(GROUP DELAY

up Delay:

9.49

CARRIER LEVEL DELTA 1.79 dB
Carrier Level -20.90 dBmY .
Min: -22.47 Avg -21.04 Max: -20.68
MICRO-REFLECTION 0.00 %
Micro-reflection: -20.22 dec [l
Min: -42.07 Avg -34.45 Max: -26.88
IN-BAND RESPONSE 0.00 %
In-band Response: 1.17 dB Mz [l
Min: 060 Avg: 0.96 Max: 1.57

INGRESS UNDER CARRIER 0.00 %
Ingress Under Carrier: -38 37dBc.
Min: -40.28 Awg: -37.30 Max: -32 69
IMPUL SE NOISE 0.00 %
Impulse Noise: 341 .
Min: 2.81 Avg 363 Max: 4 38

VIAVI

Requesting new data...

22,2021 ws20e A @ B

Freq: 17.800 MHz Mod: B4QAM Symbol Rate/BW: 512/ 6.4 MHZ Atten: 0 dB TP Comp: 0 dB Packets Received: 83 Unigue CMs: 1 Unigue CPEs: 34
100
B0
&0
=
40
20
o
100 130 200 230 300 350 400 430 300 350 600
Packets Received
[ MAC : @ Failures - Show Al v & |AlUnEQ Symbols
Time CM Address CPE Address Uncorrectable Correctable MER (dB) UN-EGQ MER Carrier Level Micro- In-band Group Delay Ingress Under  Impulse Hoise ........
CW Errors CW Errors (dB) {dBmV}) reflection Response {ns/MHz) Carrier (dBc)
| e EEEEEEen
Jul 22, 2021 F&:58:36:89:A9:67
11:51:5% AN
Jul2z, 2021 FHRITINININI? | EmEmmamEm
11:51:58 AW
Jul2z, 2021 F8:58:3B:8%:A0:67
11:51:57 AN
JulZz, 2021 CC:40:D0:8B:DAC
11:51:51 AN

viavisolutions.com
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Advance Spectrum Analyzer “Traditional”

- - -
=N l -\\ l XPERTrak™ Spectrum Analyzer HH1139
[« |» ] Main: 30.00 MHz Live: -42.70 dBmV Max: -0.30 dBmV Min: 43.80 dBmV
Click on marker and DO NOT drag to move marker. Click and drag to zoom in. Hold down shift key to pan.
10
'!
| [\ noM - f \ 1A f \
f | A | | \ |
0 "“|.fl‘\' /1 I el i | A
Y TTIAY, \ oA A\
Wy v .~.|“ y ",’ ‘l.‘l- | | l'."\‘..' J \‘\‘:' \"#,5 ‘I v
L\' \[\N /\\ | [
l ||
-10 | | | !
| ] [
| I
| |
' I
.20 |
| |‘
t \
|
) s 0 q
@
= -30
2
3
40
b W e N)\ U\l
-50
-60
-70
05.0 07.5 10.0 125 15.0 17.5 20,0 225 25.0 275 30.0 325 35.0 37.5 400 425 450 47.5 50.0 525
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Advance Spectrum Analyzer “Zero Span”

-
IV EAV ] xpERTraK™ Spectum Ananzer | HE113 : A
Click on marker and CO NOT drag to move marker. Click and drag to zoom in. Hold down shift key to pan |§|
20 T v A N0
Select Serles 2
L Live
] Max Holt )
Mn Holg 2
] Average 2
0
Select Marker
" ” ' . ' ' ' r ;
| ' ' l |l| N ‘ \‘.' ") Main
| ‘ | | l ' ‘ Deta
-0 ' | [ Trguger Leved
| |
| . Zero Span Scthing
, I O o Caatar:
20 0 M-z
' Triggar Wathod
o v
-50 Trigoar | awal:
n 0 dbmy
\ ) \
1 1 ” ' Trigger Daloy
a0 l.' I ‘ ’ i ’ ‘ '| Timaspan:
| | l l ‘ ) A - p [ N |} r. N N A _' A 5000 s
e ||; \| ' a LT (PR S All [l" M AR f L Fl
\f 'l J l Al I\ "] I ' [lf AN enl | | 11 ~ / !' )
‘II’ / \ 3 ‘ "l' lll | 'J ' |' ' , l l \' ”;"UD ! ."'f ) II ‘| ' l| ' Iﬁ ' ‘, || ” 'l,”“l J b“' \ ' |1_. "-,’ ‘A‘ | , ( ’| l\ o .rI,'
)- ¢ 1 I ' i J L I . } ll." l'“J ‘ ‘/' ‘
|
S0 | k v |
Attanuanon:
60 0 0-30dd
00.0 250.0 500.0 750.0 1,000.0 1,250.0 1,500.0 1,730.0 2,000.0 2,2500 2,5000 7300 31,0000 3,2500 00.0 3,750.0 4,000,0 250.0 1,500.0 47500 30000
R Rescliton Randwidth
~— 300 b v
viavisolutions.com © 2020 VIAVI Solutions Inc.
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Advance Spectrum Analyzer “Heat Map”

= V1AV | XPERTrak™ Heatmap | NODE 7/ SC

204 [ I NN
Select Series o]
10 )
204 Live
Max Hold D
Heatmap
10+
8
o
I =
[ an
g =
E 5
~ 20 =
-l
01
oo
”* i B
l"':!‘q n _?*:u-_ ¥ i .
0. 1 N PO ".-'_.r-:l_..:-.\. BN e ST L ey - LI
10‘.00 20:00 ED:DD 40.00 50.00
n n o . .
\ I _\\ I viavisolutions.com © 2020 VIAVI Solutions Inc. 46


http://www.viavisolutions.com/

Advance Spectrum Analyzer Tests

V1AV | xrerTrak™ QanTrak™ Analyzer | Node: BK5875

» n

HEALTH

CODEWORD ERRORS

Uncorrectable R

Correctable Rate:

IMPAIRMENTS

ARRIER LEVEL DELTA

_arrier Level

MICRO-REFLECTION

Micro-reflection:

Win: -44.73
IN-BAND RESPONSE

In-band Response:

Win: 0.30

INGRESS UNDER CARRIER

Ingress Under Carrier:

Win: -52.65

Avg: 31.02
9.80 %

28.45 dB

Max: 33.72

Avg: 29.07

5.67 dB

10.00 dBmV

Avg: 978

Max: 14.45
0.00 %

-28.32 dec [
Avg -35.79 Max: -28.93
0.00 %

0.51 8 Mz (i

Avg: 0.55 Max: 1.16

2,94 %

70.56 ns/ MHz
Avg 9574 Max: 293.56
0.00 %

-20.86 dBc [

Ay -45.02 Max: -34.78

Avg: 591

dBmV

Freq: 17.600 MHz

10

-0

-40

-6

l

Padets : 204 Time: Jul 22, 2021 12:02:07 PM  CM : ?2:77:77:77:7%:77 CPE: C8:B4:22:57:58:28

MER (dB)

40

L
by

Mod: 64QAM

Symbol Rate/BW: 5.12 / 6.4 MHz

10.0

€ @a 2

M i Wl WWM‘

| |"

200

WV

150

200

Atten: 12 dB

y»\

300 40.0

130 300 350 400

Packets Received

TP Comp: 0 dB

50.0

MER. Range :

450

Packets Received: 204

60.0

— MER

L

Carrier Level Scale - 1

UN-EQ MER. — Carier Level

w2z 2021 12021200 @ b

Unigue CMs: 1 Unique CPEs: 44

70.0 30.0

.
v H

All Un-EQ Symbals v

30
40

30

=)
=]
(purgp) (e

VIAVI

viavisolutions.com
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Advance Spectrum Analyzer Tests

C A Notsecure | 172.16.3.21/pathtrak/live/index html#/app/spectrum?hcu=194225

= \' I .\\. I XPERTrak™ Spectrum Analyzer | 5081

Level (dBmV)

00 Main: 42.75 MHz Live: -22.40 dBmV Max: -17.70 dBmV Min: -23.80 dBmV
Click on marker and DO NOT drag to move marker. Click and drag to zoom in. Hold down shift key to pan. =
20
10
0

~10 ||'
|
o | \
M A
N E "
WM

-50

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
Frequency (MHz)

viavisolutions.com © 2020 VIAVI Solutions Inc.
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Using Meter to see the Ingress Fiber node

CH12% %

A Ingress Expert
+20.0dBTPC 1

INGRESS GRAPH
TPC: 20.0 dB +J) Real Time
Peak: 24.6 dBmV | 15.747 MHz

42.000

MHz
o0t Verticalj '@Qﬁ
Pan RPN | f (.
Marker Horizontal .’—

a Y I

Settings

Co12%# =
A Ingress Expert

+20.0dBTPC 1

Stop

INGRESS GRAPH
TPC: 20.0 dB 1) Real Time
Peak: 24.6 dBmV | 15.747 MHz

0.000 MHz

42.000

Zoom M‘@m
Pan ! f (=
Marker Horizontal .—

Settings

F/R Port #1
Outside test point

F/R Port #3
Outside test point

R Port #1

R Port #3

This is a better way
not as intrusive !

R Port #4

R Port #4

viavisolutions.com

F/R Port #4
Outside test point

e

F/R Port #6
Outside test point

CN12% %
A Ingress Expert

+20.0dBTPC 1

INGRESS GRAPH v

TPC: 20.0 dB +J) Real Time
Peak: 24.6 dBmV | 15.747 MHz

0.000 ] MHz 42.000

Zoom 4
Vemcal\f .mm
Pan vy | f
Marker Horizontal .—

A

Settings

+20.0dBTPC 1

INGRESS GRAEA v
TPC: 20.0 dB +J) Real Time
Peak: 23.3 dBmV | 15.442 MHz

Vertical >
|- Ul e il
Horizontal .—

- a

Settings

© 2020 VIAVI Solutions Inc.
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Check the Upper half of Node

Customers Customers Customers Customers Customers Customers

[/

Reverse Pad

= V1AV xperTeak™ Spectum Analyzer | FiberNode1 1
10.0

0.0

-10.0

-2I.’J.G}4 n
30.0 L&'m"‘
40.0¢] veMax: | Max Hn|!: J

-24.9dBmV | -10.4 dBmV
0.000
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Insert I-Stop probe into the left side of Tap

Customers Customers

Customers

K/

= VLAV xPerTeak™ Specirum Analyzer | Fiberodet 1

10.0

0.0

-10.0

-20.0
N

30.0 e

40.0C jveMax: | Max Hn|!: J

-24,9.dBmV |-10.4 dBmV

i O
I
=
J
i
| o

Mo
=l =
2k
cx_‘:.
e
2

0.000
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Press and Hold to see if Ingress is Reduced

Customers Customers
Customers

TTTTTTT
......

—_—

L/

Ingress drop
about 6 dB

Press and hold

0.0

-10.0

-20.0¢8

Modo i
-30.0 4

400 ¢ veMax: | Max Ho :J
-24,7 dBmV |-10.4 dBmV

0.000

& b gl
i
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Release to see if Ingress comes back.

Customers Customers
Customers

%

L/

Ingress
back

everse Pad

Release

0.0

-10.0

-20.0
N

-30.0

-40.0:¢] ive Max: Maan|!:J

-24,9dBmV |-10.4 dBmV

0.000

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 57


http://www.viavisolutions.com/

Find the ingress

Customers

Disconnect and reconnect customer 1 by

1 until you find the ingress

Customers

Customers

L/

Ingress
Gone

= V1AV xPerTrak™ Specium Analyzer | Fibertlode 1

40.0. ¢ ive Max: Ma:Hﬂ|!: ‘

1-25,6 dBmV |-10.4 dBmV
0.000

V1AV

Release

viavisolutions.com

%

everse Pad

© 2020 VIAVI Solutions Inc.
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WEBCAM VIEWER

Live View
B:ﬂé@[ Il & Ao el
7 %

A Ingress Expert

none ‘ Work Order - Test Name

Settings
Running USB Camera at 1280 x 1024 STOP
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Live View

; nlaaaa@ |

EBEHED N | a9 o ol Al |
C7#%

A Ingress Expert

none Work Order - Test Name

|29 [— ST S a—

Horizontal .

Attenuation: 18 dB
0 ﬁ

UCD INFORMATION

A

Settings

Running USB Camera at 1280 x 1024 STOP
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FI el d VI eW RSG 1000 points of ingress

Analog Fiber
SEAE NS oAb Qaas| Bl
) 100% ¥ = L) $ 05:29PM
& Field View
g Telemetry Level: 3.3dBmY  TRBANSMIT: ON
Selected Node: Fibernodel 1
11.000 MHz
40.0
— Y] L] X = [] » []
EVIAVY ] xperteakm Spectrum Analyzer | FiberNode1 1 o -
20.0¢
10
. 0.0 —
-10 I
-20.0
s -2
E
ow
2 -3 YN
- -40.0 dern\i¥-§-L-R -
Telemetry § -40
50 to 1000 MHz7
T 50 5000 bz 6500
~60 Vertical .
-70 Horizontal '
HCU —_— 00.0 100 200 30.0 400 50.0 60.0 70.0 B0.0
anuem:v 0iz) Configure Display Start RSG

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 61


http://www.viavisolutions.com/

Ingress Expert VS DSAM

Swept
Tune

V1AV

File View Connection Help

< JDsu ...

Digital Service Activation Meter  seags :
ingress scan

-10
-20
-30

-0
-50

.60 L | | | | |
i a
ny 4.500 MHz -44.0 demv

File - | View « | Limits 4 | Reset

Impulse Noise

SEERD NS oA | Qe e |H

() 69% L = 06:26 AM

4 Ingress Expert

none Work Order - Test Name

-30.0

MHz 42.000

Vertical .— ’
izontal ""'WR““" ’

Attenuation: 0 dB
o. —— 5
UCD INFORMATION

Frequency (MHz) Level (dBmV) SNR (dB)
37.000 —dBmV - dB

No QAMS

FFT

fast Fourier transform

© 2020 VIAVI Solutions Inc.
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Paradigm Shift:

Look for RF entering and exiting your network

Divide and Conquer Leakage Detection
@iw @iw

f f
(8 (s
L L
Chasing INGRESS is typically looking Focus on EGRESS RF leaking
for RF getting INTO the Network OUT OF the Network

Goal: Find and fix shielding weaknesses Goal: Find and fix shielding weaknesses

Challenges

v Funnel effect v" Precise localization
V" Intermittent noise v Tag always present
v" Disrupts services v Not service impacting

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 63
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VIAVI

VIAVI Solutions

PNM Tools
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PNM Tools

What Tools can | use for PNM?
. CMTS

- Spectrum Analyzers
- DOCSIS Meters

- Hum

- Sweep

\. I .\\. I viavisolutions.com © 2020 VIAVI Solutions Inc. 65
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What can PNM do for networks?

66

Proactively Detect and Address Plant Weaknesses Before
Customers Impacted

Detect physical plant impairments on DOCSIS performance
and reliability

Remotely Localise Location of Plant Weaknesses
« Dispatch to fix, not to find

Determine Scope and Severity of Plant Weaknesses
= Which to fix immediately, which to keep an eye on

Identify common causes of faults — Use this information to
augment technician efficiency or target network elements for
proactive remediation.
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Cable Properties

DIELECTRIC  CENTER

JACKET  SHEATH CONDUCTOR
E
| (

v
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Impedence and Reflections

75 Ohms
- Not 75 Ohms
// A\ )

I
! -
. 7
l|| .. :'
J\/\/\/\/\/\/\/\/\/\/ \~~ \/
NS

Source Larry Wolcott

Flow

* Transmitted signal arrives at the impedance mismatch and some of the energy is
reflected toward the source.

* We can measure the amplitude of the reflected energy.

* We can measure the amount of time it takes for the reflected energy to arrive
back at the source.

« Since we know how fast signals travel through the cable, we can calculate the
approximate distance to the fault.
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Impedance Mismatch

- Mismatches occur for many reasons
- Damaged cable
- Equipment problems
- Poor connectorization

- Lack of proper termination
- Kinking of coax changes the inner diameter of the shield

- The use of staple guns for cable attachment can cause
standing waves, because they “flatten the cable

- Terminators can be harmed by an AC surge if not protected
- Every connection is an impedance mismatch

\. I .\\. I viavisolutions.com
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Micro-Reflections

- Micro reflections are caused by impedance mismatches in the transmission line.

- Due to an impedance mismatch a small portion of the signal is reflected and arrives at the
CMTS delayed. The delayed signals sum with the main signals and cause standing waves

(Ripples in the response).
é In home or Drop w

Impairment

-+ X —»
) Actives
Gmup or Taps CMTS Home CMTS

Impmrmant
-

CMTS

4 X =

i

Actives

ar Taps /

Impairment
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How Does Pre-Equalization Work

- CMTS looks at the RNG-REQ messages and determines the corrections required

to improve the response and sends them to the modem

- Then Modem pre-distorts its transmission to counteract network issues, resulting

In the CMTS receiving a flat signal.

- In an ideal world cable plants have perfect frequency response

RN

V1AV

—

out exactly what vou put in!

utput

=

Cable US Plant
Frequency Response

=)

CMTS Input

—

d

viavisolutions.com
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The Real World

Modem Output Cable US Plant CMTS Input
Frequency Response
—
— — m
Modem Output Equalized Output Cable US Plant CMTS Input
Pre-Equalizer Frequency
I Response R
= — — = —
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How Pre-Equalization Data Can Help Cable Operators

- Correlate: Automatically Separate Modems With Statistically Similar Freq
Responses Into Groups

- Premise: Their packets are passing through the same impairment(s)

In Band Frequency Response - All Modems

D VIAVI Solutions Inc. 73

V1AV
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How PNM Can Help Cable Operators

- Correlate: Automatically Separate Modems With Statistically

Similar Freq Responses Into Groups
- Their packets are passing through the same impairment(s)

- Localize: Plot Modem Groups on Google Map To Allow Identification
of Last Common Isolation Point

- Where to start field find and fix from S

- Pinpoint: Use Microreflection Data To Calculate “Echo Cavity”
distance i

- Dispatch to fix, not to find

Impairment

ctives |
Group  or Taps | CMTS
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Common Pre-Equalization Use Cases

- Proactive Plant Hardening
- Find nodes with worst impedance mismatches and proactively fix
- High # of CPE affected by moderate microreflection
- Moderate # of CPE affected by large microreflection
- Address problems often responsible for “intermittent” issues

- Part of Customer Trouble Ticket Triage Process
- Does customer modem show significant microreflection?
- Is microreflection relevant to customer complaint?
- Is it part of a larger group (plant problem vs home)?

- New Service Install Verification
- Install process not closed if tap-down microreflection remains

\. I .\\. I viavisolutions.com
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PNM in Action

= V1AV XPERTrak™ 71 a4 o 0
=  Upstream v Jui 28, 2021 1232 O & » &t ¢
Select impairment type o) Pre-Eq Severity MAC Address Launch |Street Address Tx Level (dB... MTC (dB) NMTER (dB) MR Level (dBc) eTDR (ft) preMTTER (dB) postMTTER (dB)
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How Pre-Equalization Data Can Help Cable Operators

No impairments
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viavisolutions.com

« UPSTREAM ICFR
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How Pre-Equalization Data Can Help Cable Operators
- DOCSIS Pre-Equalization in Action

.59 microseconds delax

¥ UPSTREAM ICFR

Reference bandwidth: Modem Default
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How Pre-Equalization Data Can Help Cable Operators
- DOCSIS Pre-Equalization in Action
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How Pre-Equalization Data Can Help Cable Operators

DOCSIS Pre-Equalization in Action
.20 microseconds delay
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Node Health

— - L]
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Modem Forward Path Measurements
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Modem Forward Path Measurements

= V1AV | XPERTrak™ cBR8-3/0/2-0-DFR-NT

= | Downstream v

= '
. z -
Impairments

O Tilt {0 Madems | Map  Satellite
O Roll OF (0 Modems )

O Suck Out (0 Modems )

(O Resonant Peak (0 Modems )

O Ripple (3 Modems )

® FM Ingress (6 Modems ) <
(O LTE Ingress (4 Modems )

O Adjacency (0 Modems )

[J Good (37)

BN 0L S

Updated - Friday,
Mar 11, 2022,

2:10:44 PM

Live Refresh

FM Ingress

50 150 200 250

ViIiAVI

BAY Y6 S

Ay U6 S

BAY 16 S

D
-
=
e
=
™

300

War 12, 2022 -13:30

%)
o
5
=
w w ;
= > @
= <
> c
] 2
o Bellefontaine St @ Bellefontaine St
Bellefontaine St @ o E
- " w = W w 6‘0,
= ' - < 5 S
H w 2 s S %
=
ChUrch He z @ W 2 %
Man 4 @ H o ] " .
Ve = H E 9
= (] wi
2 3: "
s : =
= ] m
@ ]
o C"’ffro o s @ o 5{ %,
) L ot ?‘ i 3 Barmax Dr N
an 2 = ] o m = = P,
e 5 ™ ! e ze 3 2 9 R
C""U %‘ °e H ﬁ . 2 ch Gargt
rep, A % Churchman Ave urc, "arsta
o Man Ave Churchman Ave Churchman Ave " £ My,
Byland Dr 50 @ @00 [ ] ® v ] = E ‘9},@
(2] =
: @ b
o . a
E o
Byland Dr ] g -’/,.06 ‘1?_}‘
B %
@ 2 %
2 o /%
c,hurchn\an @
m
Fletcher Ln ?B +
tn @
2 L g &, —
> 8 > 3
= @ = e
= Keyboard shortcuts  Map data ©2022 Google  Terms of Use  Repaort a map error
WMar 11,2022, 9:07:16 FM o} 4+
Min SNE (dB)
bk itk bl g L s g L
(R R R RN R R AR - -1| "', h iy z A bl ’ "
350 400 450 500 550 600 B850 700 750 800 850 900 950 1000 1050 1100 1150 1200
MH=z

viavisolutions.com

© 2020 VIAVI Solutions Inc.

85


http://www.viavisolutions.com/

Specific Node Issues
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Performance View Over Time
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Certify the Drop

Connect port 2 to the drop and
verify the ingress using the
ingress test

Dr

OneExpert
Sync @  Network @ ®Error ® Bant

- ’

4~ Ingress Scan

al Time @) Peak: -3.5 dBmV | 8.362 MHz
BE40.100 MHz | Af = 30.217 Mz sl
Ive Max ]

3 way

STB splitter
[CoaxiD |

[

Crawl Space
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OneExpert
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Remote Display

OneExpert
Sync @ Network @ ®Error

&« : Qi Mobile Tech
4~ |ngress Scan obile Tec

® STRATASYNC ® ONX-630
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RRQA0080401187
Last Sync: 3:37 PM
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show more
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- ONX-630 Files
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OneExpert
Sync @ Network @ ®Error @ Batt
—_—
@ < ) % os:57Pm

=)
4~ Ingress Scan

V1AV

¢ Back

Remote Display

oo VT o

Remote Desktop

# STRATASYNC # ONX-630

0z

| Ground Block

+DReal Time () Peak:-13.2 dBmV | 94.727 MHz
i .0 dB

{Live Max: | Max Hold:
1-13.9 dBmV | -1;

viavisolutions.com

Tighten the
connector
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Remote Display

OneExpert
Sync @ Network @ @ Error @ Batt

) 1 ¥

4~ Ingress S Remote Desktop

% STRATASYNC w

- o
4~ Ingres

Tap Ground Block CPE

D Real Time () Pealk -12.6 dBmV | 94.788 MHz
ode

B 110.000

Wertical
_,,_A/H#,,zw-v VAL A
Hosizontal

V1AV
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HL Leakage — Advanced Coax Shielding Integrity Testing

V1AV

Connect to
Drop or GB

viavisolutions.com

- Connect the HL Transmitter to the

subscriber’s premises coax and
turn on the transmitter

Now walk the subscriber’s
premises looking and listening for
leaks coming out of the coax

- As the measures leakage levels

those values will be updated live

- Also a historical graph will be

shown representing both Low and
High measured frequencies over
time

- When complete press the “Stop”

button

« Press the back button to return to

the OneCheck Selection screen

© 2020 VIAVI Solutions Inc. 93


http://www.viavisolutions.com/

VIAVI

VIAVI Solutions

ONX-220
HL Leakage

Tim Miller
January 2022




ONX HL Leakage mode overview

As you walk the subscribers drop with the ONX in HL mode, it is measuring signals off the air looking

specifically for the HL Transmitter’s two leakage signals. Each signal has a special identification

modulation called a “Tag”. When either of these two signals are detected, the signal level and Tag are
displayed. If the signal’s Tag is detected and its measured level exceeds the configured squelch level, then
the ONX emits an audible tone and the “Tag” box changes to yellow.

When the Tag box turns Yellow, this is the indication that a
leak has been detected above the minimally acceptable level.

In this example the squelch was set to 10uV/m, so the level of the signal
must exceed 10puV/m and the Tag must be detected (Yes) to turn the box

yellow.

As you get closer to the leak, the measured signal level will
rise. The bar graph and history chart are continuously
updated to reflect these level variations.

Adjust the audio sound volume using the volume bar at the bottom of the
screen, or fully mute the audible tone when desired with the Mute button.

\. I .\\. I viavisolutions.com

ooo

A HL Leakage A HL Leakage

10 d’\f""' S ﬂ
1 1
Elapsed Time: 137 s Live High| Elapsed Time: 41 s Live High|
Low High Low High
138.000 757.500 138.000 757.500
MHz MHz MHz MHz
Tag Tag Tag Tag
No No Yes Yes
Level Level Level Level
7.2 23.3 12.1 87.4
HV/m uv/m pv/m pv/m
Equalized - n
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Seeker HL Source Transmitter

SEEKER HL

Source Transmitter

&>
e )

V1AV

>Power On / Off:
- Green — normal operation
- Red - Low Battery
- Blinking Red — Very Low Battery

> Output Level:
- Green — Low Output (40 dBmV)
- Red — High output (60 dBmV)
- Blinking Red/Green — Device Error

- Charge:
- Green — Done
- Red - Charging

viavisolutions.com
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* Wrench tighten terminator at

* Walk the Drop with then HL

ONX HL Leakage on the Drop [

» Install HL pressure test (

transmitter to the drop
60 dBmV

EEEEEEEE
,,,,,,,,,,

the Ground block

leakage application.

SEEKER HL

Sowwce Tramamitter

L e QL
&e )

3 way
STB splitter {

[Co0

P

_Craw| Space_ 1] u Sy

==X
TRILITHIC
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ONX HL Leakage on the Drop

Install HL pressure test
transmitter to the drop
Wrench tighten terminator at
the Ground block

Walk the Drop with then HL

A HL Leakage

SEEKER HL
Saurce Tramamiter

leakage application. Sy
000 o)
100 TN
Comx s ;_[1
@ ]
0.1
Elapsed Time: 36 s Live
| § Low High
138.000 757.500
3 way itz iz
STB splitter N N
[Cexio | 0 o
| Level Level
8.6 3.9
Hv/m HV/m

Crawl| Space
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Finding Leaks

V1AV

SEEKER H

Sowce Tramsmitter

)=

& )
&)~

viavisolutions.com

OneExpert
Power o Wik ® Modem Online
Battery @ Bluetooth @ UP ® DN

= ¥ .
A OneCheck Setup
Select a test location

Test Point Compensation: 0 dB

e |

Ground Block HL Leakage

Cable Fault Finder

L

Connect the antenna to the port
Attach the HL Transmitter to the test point

Work Order ID °

Work Order - 03-15-52 01-16-2022

A

Configure
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Finding Leaks

V1AV

SEEKER HL

Sowce Tramsmitter

) o=
) o

- Q)
L C )

viavisolutions.com

OneExpert
Power o Wik ® Modem Online
Battery @ Bluetooth ® UP ® DN
-
One o
Tap Ground Block CPE HL Leakage
)00
100
10
1
0.1
€ Minimum Time Remaining: 59 s Live
==
Low High
138.000 757.500
MHz MHz
Tag Tag
No No
Level Level
5.3 10.6
pV/m pv/m
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Finding Leaks

OneExpert
Power o Wik ® Modem Online
Battery @ Bluetooth @ UP ® DN

- L2 ~
A OneCheck Setup
Select a test location

Test Point Compensation: 0 dB

&+ 0

Ground Block

Cable Fault Finder ]

Connect the antenna to the port
Attach the HL Transmitter to the test point

[y
Work Order ID 0

Work Order - 14-14-58 01-20-2022

a
|

Configure View Results

SEEKER H

Sowce Tramsmitter

)=

& )
&)~
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Cable Pressure Test

SEEKER HL

Sowwce Tramsamitter

& e
&e):

=X
TIRILITHIC
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Cable Pressure Test Live
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Checking FM Ingress and LTE Live
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5. Leaks sent via API to

Fl n d | n g LeakS XPERTrak for overlay

with PNM, QoE data
1. MCAIIl’s sync Seeker X leak BV AV 1 xperrrace

4

data to LAW Server via Wifi | Al _

ways looking
e tech driv

L0 ﬁ-? ’ S 2. LAW Quadrangulates data,
. ' e = 4 localizes & prioritizes leaks

Q) 410/11:47

VIAVI Seeker X

Tech uses the highly
directional wideband field
antenna to pinpoint the
leak source

4. Tech fixes leak,
closes out work order
via Mobile Tech (GPS)

6. NOC uses with
XPERTrak to triage
issues

3. Work order created,
assigned to Tech

. . 7. Director trends
\ I .\\ I overall performance © 2020 VIAVI Solutions Inc. 106
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Leakage Maps in PNM
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Hum Test Results




What is Hum?

Hum is a signal impairment which 60 HZ 120 HZ
causes the amplitude of a modulated
carrier to vary. |/\ % AN m

Wave form without capacitor C1

‘\/\/\/

Hum is often caused by poor filtering in Input wave form
an amplifier’s power supply.
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In an analog TV signal, hum causes \Ql \‘77VW\
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In a digital QAM signal, it can cause a
low modulation error ratio (MER), and Transformer
can raise the bit error ratio (BER) when

the hum is severe
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How Much Hum Is Too Much?
The FCC mandates that TV signals . T

have no more than 3% total hum. Work Ordws - Test bome |

X CHANNEL VIEW

QAM demodulators used in cable _' —— AR H e

modems and set-top boxes vary widely s ol B ttha s A, ¥ "lmu "ﬂu

in their ability to cancel hum. They are R | ' UM il
designed to cancel at least 3% hum, the =

amount allowed by the FCC ; b1 | ; m 333 ﬂ@ g} - ﬂ ﬁ ﬂ
They will typically operate to 5% hum = ;"o "’,:, 5::“,,' 24 P 3';"4 'ou:':.g 01::-9.
without problems. If the hum reaches e — 5 "" 5 & 1

7%, some demodulators will report a - &
MER below 32 dB and will exhibit

uncorrected bit errors.

Hum could appear on 1 QAM carrier
due to a faulty modulator.

Note: Modern Broadcom demodulators are really good at cancelling out hum and other amplitude problems.
We even turn it up to make it better than stock Broadcom cable modems. Customer equipment can't cancel

out what our CM can so the ONX may not see Pre or Post BER but will see it in DQI.
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What's one of the best tools for fixing ingress?
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What to look for ?
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50ft F&81 barrel

Cut on Cable == s STB with MoCA

Splitter 5S0ft ;
Tap mﬂfx P STB with MoCA

Far
F21 barrel
P s
Ground
Block i

"'-"I 50ft I
\ Cable modem

Corrosion

Note: 28 Connections Shorted

Not crimped properl
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Conclusion

- Understand the RF Noise

- Spectrum analyzers are still great tools to see the noise in the network.
- Zero span
- Heat Map
- Node Health
- PNM
- Locate the problem faster
Pressure test the tap to the house for egress
- find points of ingress
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Proudly Presents March 16, 2022
Inside Plant Technical Training

PIEDMONT *“**

Thank You for Attending Today!

Mark your Calendar Next Session:s
May 19th, 2022

ENVISIONING THE FUTURE OF CONNECTIVITY, TODAY.
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a subsidiary of CableLabs*®
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