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Practical Field Testing — DOCSIS 3.0

Overview

= Quick discussion of DOCSIS 3.0 importance
= Impact of D3 on testing
= D3 deployment and preventive maintenance

= Practical methods for testing D3 signal
transmission quality

= Troubleshooting the Return Path
= Monitoring the Return Path
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Practical Field Testing — DOCSIS 3.0

DOCSIS 3.0

Higher Data Rates

— Channel Bonding

Dynamic Load Balancing

— Dynamic Channel Change & Per Packet Load Balancing
Better Bandwidth Utilization

— Source Specific Multicast

— Multicast Header Suppression

High Quality IP Video

— Multicast Quality of Service

More IP Addresses When You Need Them
— IPv4 and IPv6 Support
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Practical Field Testing — DOCSIS 3.0

DOCSIS 3.0

= Enhanced Security

— 128 bit AES encryption (Advanced
Encryption Standard)

— Increased Cable Modem
provisioning process security

= Option to Increase Upstream Bandwidth
— Option for 5-85 MHz upstream support

= Powerful Reporting to Manage Traffic
— Cable modem diagnostic log
— Enhanced signal quality monitoring
— Service statistics reporting - IPDR
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Practical Field Testing — DOCSIS 3.0

Impact on Testing

= Need higher reliability and performance, while
minimizing operating expense
— Increase efficiency and productivity

= DOCSIS 3.0 — Group of signals (bonded) with
Interrelated relevance

= Physical transmission is same as DOCSIS 2.0

= |P related measurements require embedded
DOCSIS 3.0 modem

¥ TRILITHIC

PROPRIETARY « TRILITHIC AND AUTHODRIZED CLIENTE ONLY
=]

I8 document contalne proprietary Information that shall be distributed or routed onlr within
ithic, Inc. and Ite authorized cllents, aexcapt with written parmission of Trillthic.




Practical Field Testing — DOCSIS 3.0

Higher Data Rates

= Upstream Capacity with 6.4MHz & 64QAM
— Two channels, 60 Mbps
— Three channels, 90 Mbps
— Four channels, 120 Mbps

= Downstream Capacity with 6MHz & 256QAM
— Two channels, 80 Mbps
— Three channels, 120 Mbps
— Four channels, 160 Mbps
— Eight channels, 320 Mbps
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Practical Field Testing — DOCSIS 3.0

Channel Bonding

= Example:

Separate 6 MHz
40 Mbps segments RF Channels

Input:
160 Mbps
Data

Output:
160 Mbps
data

4X 40 Mbps
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Practical Field Testing — DOCSIS 3.0

“Primary” Channels

= One Channel in Group
carries timing info for
whole group ‘

Bonded ‘
Channel Group

TIMING TIMING
INFO

Bonded ‘
Channel Group

= Each Channel in Group
carries its own timing ‘
Information
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Practical Field Testing — DOCSIS 3.0

Proactive Testing Makes Sense

= Fewer emergencies, lower operating
expense, higher customer satisfaction

= “Old school” plant performance testing
— Sweep
— Leakage
— End-of-line testing
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Practical Field Testing — DOCSIS 3.0

= Headend RF alignment
= Downstream 256-QAM testing and gualification

= Upstream 64-QAM testing and qualification
— Avoid frequencies near the roll-off or band edges
— Avoid frequencies susceptible to ingress, If possible
— Control ingress, noise, CPD and laser clipping
— Tighten RF leakage thresholds
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Practical Field Testing — DOCSIS 3.0

DOCSIS 3.0 Checklist

= Test equipment

— DOCSIS 3.0 field test meter
= 64-QAM signal source

= Upgrade or purchase
new QAM Analyzers
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Practical Field Testing — DOCSIS 3.0

= Do complete system sweep every
12-18 months (all actives)

= End-of-line digital testing (MER & BER)
= |Leakage Testing

= Return Path Monitoring

= Dally reports (use as historical references)
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Practical Field Testing — DOCSIS 3.0

Installation Testing Pays Off

= Comprehensive with minimal impact on
Tech time
— Establishes baseline
— “Certification” leads to higher quality and
reliability
= | evel scan, MER, BER, cable modem
statistics, ingress, leakage
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Practical Field Testing — DOCSIS 3.0

Preparation Testing

= Upstream needs special

attention N SEEI1-7A s T sty
= Node certification: return -
path spectrum == "
— Extended period of testing = e
required - &
= Speed is of the essence - C
= Spectrum suitability ol

analysis — DISP, ADISP
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@ ’3 @ Practical Field Testing — DOCSIS 3.0
Post-Deployment Testing

Throughput (IP 192.168.6.101) %

Server IP
| 207.250.51 .1?4|

Upstream File

= |nstallation
— Cable modem statistics

ThrOU h ut 00 1a_ e9.dat
o g p Downstream File
- g60.DAT
Cable Modem Statistics X e —————
19-Mayw-2009 Chrg 1432V 3 C COM 14:23:52 P 93.56 MBits/Sec
Downstream :
Fregquency Rz Lewel MER preBER postBER Downstream F:lﬂtE
21900 hHz (256 QAM) 402 dBm' 3560 4B 1.00E-09 100E-09 147.91 MBits/Sec
852500 RiHz (266 QAM) 452 dBmV 3785 dB LOOE-09 LODE-09 Date: 26-Jun-2009 at 10:51:32 port 28657
B31.00 PAHz (256 QAR 63 dBmt 3EE1 dB LO0E-09 {00E-0%
3700 hAHz (256 DAKY 361 dBmY 3880 dB 100E-08 1LO0E-09 Goto Upstream | Dnstream | Modem |
Upstream
Frequency T Lewel

2180 hAHz (64 QAR-17 3935 dBmt
500 hAHz (64 QAR-1) 4057 dBm
28.20 MhAHz (64 QAR-17 3982 dBmt
140 hAHz (64 QAR-1) 3942 dBmhS

Cable Modem US30_1.2.0.10prev¥ DOCSIS 3.0
| IP Info | Config File I Change 1D |
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Practical Field Testing — DOCSIS 3.0

Test Automation

= Efficient, error-free testing

= DOCSIS 3.0 environment autotest includes:
— Channels in a group

— Performance limits to analyze
test result
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Practical Field Testing — DOCSIS 3.0

Typical D3 Autotest

+ Timing Immedate One-Time
. + todem MAC MAC $#1
" ConSIder +« Step1  MER/BER + Downstream Freguency  821.000 MHz
« Step2 Modem Stats s Modem Maode DOCSIS 20
Sec uence to « Ckep3d VYolPRTP + Annex Type Lrnes B
. . . . « Stepd  Throughput & |lpstream|d Jze Setup Menu
mlnlmlze ranglng + StepS5  Modem Stats
. . = Stepb6  Modem Stats o Minimum Launch Level 30 dBm
anc reglsterlng « Step7  Modem Stats +  Mavimum Launch Level 50 dBmY
+ GStep B + Minimum Receive Level 10 dBrmi
+ Step 9 e blam Recewe Level 40 dBm*
= Test relevant « Step0 T
+« Skep 11
parameters e
« Stepi13
+ Ckep 14
« Step 15
+ Step 16
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@@@ Practical Field Testing — DOCSIS 3.0
Typical Autotest for D3

= Once the autotest Is built and loaded into the

meter.
= Tech pushes one button and Step 79 —
runs specific tests St S
. Step #4 Step #12
on specified channels Step #5 Step #13
] Step #6 Step #14
= Alerts tech to failures i Step e
right away Checking Data A.gLimits | |

¥ TRILITHIC

F'HDF'HIETAF!Y TRILITHIC AND AUTHORIZED CUENTE ONLY
o Int.nr'y Information that shall be distributed or rou ed only within

r:ncnl & propr
I, Inc. and Ite authorized cllents, excapt with writtan par ml slon of Trillthic.




@ '3 @ Practical Field Testing — DOCSIS 3.0
Typical Autotest for D3

Automatic Test Results

15-Jul-2008 Batt 7.0fv 24C 13:50:32

u TeCh Can then QAM - Fail (MEPR Min Limit)

Chantiel 24 Measurement........ -5.728 dEBEuW

- . Digital Min Limit.............. =10.00 dBwW

retrleve and VIeW Digital Max Limit.............. 0.00 dAEnW
MEER Meagsurement . ... ... ......... 29.34 d.E!

MER Min Limit. .. ... ._.._._._.......

supporting test BERRIT Automatic TestResuts

details, or save files |t

for u Ioadin to —I =|| Fre BER Measurememnt............... 1. 00E-0k
Pre BEPR Max Limit. . ............... E_QO0OE-0%2

Post BER Measurement.............. =1.0E-03

Server Post BER Max Limit...._............ 1.00E-0%9
"

Press ENTER to Continue
| DSP OK_ |

Checking Data Against Limits
| Load | |
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Trilithic WorkBench - [33.log]

Practical Field Testing — DOCSIS 3.0

D3 Autotest Results

fe File View Device

Data Window

+ Dizplay Bar
+ ReflLewvel 20 dB i
+ Scale 10dB/Div
+ Start Freq E45.00 MHz
+ EndFreq E57.00 MHz
+ Mode Channel
Marker 1 £45.00 MHz Ch. 100 Digita
Lewvel 1 2.93 dBm
Marker 2 £45.00 MHz Ch. 100 Digita
Lewvel 2 2.93 dBmt
Delta
Channel Plan iotcd. plan
Tatal Power 20.23 dBrm
Min/Max Video 8388608.00 / -838860
Mint ax Limit 0.00 / 0.00 dB
MinMax Vs Delta 8388608.00 / 0.00 dB
Minh ax Limit 0.00/0.00 0B
Minstd ax Digital 2.64 /2,93 dBm
Mtz Lirnit -10.00 /10.00 dBmv
Max Video Delta 0.00 4B 545
M ax Limit 0.00dB v || 7 =
Center Type Dretail Bandwidtth | SmblRate  Channel  Label |
M E4500  Digital Annex B 256 QAM [DOCSIS) E.00 5360637 100
1 E51.00  Digital Annex B 256 OAM [DOCSIS) £.00 5.360537 101
193 657.00  Digital Annes B 256 QAM [DOCSIS) £.00 5.360537 102

2@ Tosks |Log

1| e o

| Scheduled
|

<

Task

e
|
|
I
|

3|
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D3 Autotest Results

°  Trilithic WorkBench - [33.log]

File View Device Data

& 8|g

Practical Field Testing — DOCSIS 3.0

SIS

Window Help

#*

N = [« =] I I

101
a1g

Trilithic,

Zoom
Wiew

Channel Plan
Level
MinMaw Lirnit
MER

kir Limit

Elbd

b aw Lirnit
Pre-FEC BER
bd 2w Lirnit
Post-FEC BER
P ax Lirnit
Cable Velocity Factor
Limits Fresult
DSP Result

WiddCr Type

E45.00  Digital

@ Tasks | Log
Scheduled

£

Inc. and It

256 / 256
[-15,-15] - (15.15]

iotcd.plan
274 dBmv
-8.00 / 8.00 dBmv
3967 dB
320048
0o

Mot Tested
<1.0E9
9.00E-B
<1.0E9
1.00E-9
g5 %
FPASSED
] 4

Dretail Aud/Bh
Annex B 256 QAM [DOCSIS) £.00

Task

SAP/SH
5360637

Chanitel
100

Label

authorized clients, excapt with written parmission of Trillthic.



Trilithic WorkBench -

Practical Field Testing — DOCSIS 3.0

D3 Autotest Results

[33.log]

R4 File View Device Data Window Help

OD-H& 2= = MG R-B-Er ]

G mmmmeT

[ pstream Frequency
Upstream Frequency 28.800 kMHz I—I I:ISth-'EIITI H ate
Upstream Rate 5120000 KSPS L| I:ISthEIITI PDWE—'[
Upstream Power 50.90 dB i - —
Min M Limit 32.00 / 53,00 dBr Minsbd aw Lirnit
Upstream kModulation B4 QAk .
Upstream Id 5 pztream Modulation
Downstream Frequency  645.000 MHz |_| IZISUEEIITI ||:|
Downztream Fate 5.360537 MSPS
Downstraam Power 0.35 dBm Diownztream Frequency
Mt an Lirnit -8.00 / 8.00 dB
Downstrear Modulation 256 DAM Drownstream Rate
Downstream Bandwidth  6.00 MHz Downszstream Power
Downstream Signal/Moise  34.87 dB . ..
D owwnstrearn Annes Annes B M m"IIM =h L"T"t
DOCSIS Mode 20 Downstrean bModulation
MALC Address # 1 .
MAC Address 00-05-CA-40-01 -2 D owrnztream B andwidth
Test Result PASSED

<

D ovwnztream Signal/Moise
Downztream Annes
DOCSIS Mode
- MALC Addresz #
Tl MAC Addresz
DD Tezt Result

= @ Tasks |Log |

28.800 MHz
5120.000 KSPS
50.90 dBmif

32.00 / 53.00 demi
B4 QAM

2

E45.000 MHz
5360537 MSPS
0.35 dBm¥

-8.00 / 8.00 dB mv
286 (1AM

B.00 MHz

34.87 dB

Annex B

20

1
00-05-CaA-40-01-28
PASSED

Scheduled

Task




Practical Field Testing — DOCSIS 3.0

D3 Test Macro Summary Report

V TRILITHIC ToM

BE0 DEP Macre Eummary
doomn
Eami Fadesd
= Results may be | ==
Chimred Flan sored piani
y et Ty Curass
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retained, displayed =-—
In supporting
software

Cnanred Deinid

rneroed Frespiane [ Ha oce
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¥ TRILITHIC

PHDF‘R E AFlY * TRILITHIC AND AUTHDHIZED CLIENTE ONLY
I documeant cont pmp t.nr'y Infarmation thm: shall ba ributed or routnd onl
ithia, Inc. nnd ed clients, a@xcapt with wr-lr.f. p rmission of Trillthic.




Practical Field Testing — DOCSIS 3.0

00

——

Transmission System -
- /3¢
Troubleshooting Tools

= QAM Analyzer — in the field and in the
headend/hub site

= Return Path Monitoring Equipment
= Probe — bi-directional
* | eakage System '
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Practical Field Testing — DOCSIS 3.0

Plant Performance Testing

= Forward and reverse sweep
= Upstream QAM analysis from EOL
= Leakage (tightened threshold?)

Forward Sweep : 1ghzswp.plan %}

| Ref=6 | Ref: 1.sref Avg High

2 dB/div

i,

Marker & 55.250 MHz, -2.4 dB
Marker B 859.250 MHz, -0.1 dB
Delta &04.000 MHz, 2.3 dB

SAVE REF | CHPLAH | USE REF |

TP: Manual TAP:

0 dB
Peak 3.7
Valley -4.8
Delta .6

Forward SpeedSweep Mode Augdrd

S ©I07MANTED]
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Practical Field Testing — DOCSIS 3.0

MER

= MER degradation
— does not effect picture quality until failure

= MER accounts for QAM : Itb1.plan

—amplitude noise

— phase noise

» L] a & L *® &+ ]

T O T I I N S ™
& | & | & | % | B | X | B | &

B & | k| oW | & (3 [N (&

G:181585, F:0, B:0, BF:4, Agc:i
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Practical Field Testing — DOCSIS 3.0

Troubleshooting Low MER

= |s it noise or interference?
— Noise may indicate an amplifier or other active component failure
— Interference may indicate:
= Distortion — active component
= Ingress — leakage (stray RF in means RF straying out)
= Spectrum analysis helps

— Use error vector spectrum to see within the channel range (under
the haystack)

= Constellation analysis (tell-tale shapes — donuts, clouds,
etc.)
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@ @ @ Practical Field Testing — DOCSIS 3.0

Error Vector Spectrum

= To view the noise floor under QAM the
carrier needs to be removed

Advanced Spectrum Analyzer X QAM EVS : trilithic.plan A

IR Avg32 RBW30kHz  Lim=0 10 dB/div Ref = 20 5 0L 256 QAM-Annex B 10 dBidiv
MWER 319
- mﬂ pm et s o e T T B, DTN =
i A
/ 4
'

Mﬂmwmm\mwﬂfﬁww«nﬁ*wm
|

C:ﬂnte': : EET-HEHi I:::zm " o Span: ﬁi;lﬂﬂkMHz DIG: 567.000 MHz SR: 5.360537 BW: 6.0000 MHz
arKker A . Z, -.-dbim Ed Marker A : 564.320 MHz, -46.7 dB Peak
Marker B: J2.000 MHz, -.- dBmV 564.900 MHz Marker B : 569.659 MHz, -46.5 dB 667.000 MHz
Delta : 8.000 MHz, -.- dB -32.5 dBmY Delta: 5.340 MHz, 0.2 dB -421 dB
Date: 15-Jan-2008 at 19:28:03 |_DSP OK | Date: 15-Jan-2008 at 17:07:08 | DSP OK |
Detector Marker Tuning | Hold | | Plan | | |
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Practical Field Testing — DOCSIS 3.0

Troubleshooting High BER

= |s MER low? (see last advice)
= Pre-FEC or Post-FEC, measure of severity

= Are bit errors continuous or sporadic?
— Look at graph of errors over time

— Can time signature be determined? (may give clue to
cause)

= |s BER failure frequency (channel) specific and
sporadic?
— Look at error vector spectrum over time

¥ TRILITHIC
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Practical Field Testing — DOCSIS 3.0

I m p u Ise B E R BER : tri_test.plan

100000 CH 086
10000 597 000 MHz
1000 BER
" BER < U = =
— Corrupted bits/total bits received 1 SR
= Shows BER before and after FEC  |asbe™ ™ =220 2k e '
[ Ready
= Errored Seconds | _cneian | _ eeser I

— The number of seconds with at least one corrected codeword

= Severely Errored Seconds
— The number of seconds with at least one uncorrectable
codeword
= Valuable troubleshooting tool

— Whenever there are errors use this screen to divide and
conquer

¥ TRILITHIC
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Practical Field Testing — DOCSIS 3.0

BER

= Bit Error Rate Is the number of bits in error
divided by the total number of bits in the
data transmission ErmErres

o egs B0 e
| [
. '.u: ;o e .I..-;I

o
HE
]

e [

e ]2 T/ e

iy | A e [ e g
SEE
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Practical Field Testing — DOCSIS 3.0

Forward Error Correction

= FEC

— Corrects errors to a point
QAM : Ith1.plan

o2k Bl B e (B

SIE A A

Pre FEC BER
Before Correction)

Post FEC BER
(After Correction)
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@@@ Practical Field Testing — DOCSIS 3.0
Troubleshooting the Return Path

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

9 *e
+t® ‘e
-®

T

(L ]
TRILITHIC

------
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Practical Field Testing — DOCSIS 3.0

Components of The Guardian Il System

= Guardian Il integrated server
package

= 9581 SST R4 Headend unit
= 8310 RSA

= Viewer Il client software for NOC
operations

= ADIA historical analysis suite
= SST Configure software
= Field units:

— 860 DSPI

— RSVP?

¥ TRILITHIC
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Practical Field Testing — DOCSIS 3.0

Troubleshooting Ingress

= Compare local test point spectrum to
headend/hub spectrum

= Use I|-stop probe to load local test point and see if
headend spectrum drops

— If it drops the problem is farther down the line
— If it doesn’t the problem is closer to the headend/hub
— Low-pass filter Is also recommended i

¥ TRILITHIC
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@ Practical Field Testing — DOCSIS 3.0

Reverse Ingress
N Top disp|ays Loca|\

\;t;\ Ref : 48 dBmY/
= Bottom displays | e A e o4
2ot Tx 1 40 dBmV
headend T o RN T
* Move your location | ﬂ*‘? . Mo e anrr
until you find the e
-2h
source of the Link : [WESS %
) Date: 24-Oct-2007 at 09:16:05
INgress compare | saverer | userer | more.. |

¥ TRILITHIC
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@ Practical Field Testing — DOCSIS 3.0

Return Sweep Mode

= Displays
— Gain/Tilt
Return Test (SSR) X — Frequency Response
3 Ref : N/A — Headend Ingress levels
a2 Node : Auto -3 . .
Wi p—e—e—e—a—a—a0 = Gain Information
%i — Difference between Headend
sop L8 AR sl nominal and sweep carrier level
%E M? : 19 dBmY = Tilt Information
p Gain: 0.2 dB — Difference between low and high
20 Tilt: 1.0 db pilots carrier levels
Sst Link : |-:£ﬂ .
mcam | - Pads and Equalizers

Compare | Save Ref | Use Ref | More... | — Gain/Tilt values of 0 are perfect

— Values other than O indicate the
change in Pad/EQ necessary to
bring the system into alignment
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Practical Field Testing — DOCSIS 3.0

Retum Sweep Mode

= Frequency Response Trace

Return Test (SSR) X — Plots received (Headend) level
24 a3 Ll for each sweep carrier

3z Node : Auto - 3 .

N ee—e—e—a—e—u0 — Scale per Division 2 dB

. .
M : 44.625 MHz — ldeal Trace is a flat line

mz: 1948mv | ® IMpairments to frequency
Gain: 0.2 dB
Tilt: 1.0 dB response

Link : [IECECE — Damaged Cable

Date: 29-Hou-2007 at 17:49:54 | DSPOK | ) )
Compare | Save Rer | U=se Ref | More... | _ Damaged aCtlveS or paSSIVeS

— High Ingress Levels
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Practical Field Testing — DOCSIS 3.0

RSVP Installation Verification

o Return Installation Mode (RSVP) X
. COﬂtIﬂUIty Test - 10 dB/div '
40
— Talks directly to the 9581 SST | »
10
headend unit 0
-10-%
203
= Measures the C/N 30
- Dlsplays the teSt ReSUItS I Illlllill stalla t; l.lH de . . Ds [{5):' M
= Shows a Pass or Fall
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Practical Field Testing — DOCSIS 3.0

Troubleshooting transients In
upstream signal bands

Test feature uses limits to remove legitimate
traffic from the spectrum view

Removes the haystack and reveals the needle

Provides insight in monitoring as well as
troubleshooting

Spectrum acquisition speed reveals fast
transients
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@@@ Practical Field Testing — DOCSIS 3.0

In-channel Upstream Spectrum Analysis

= Return spectrum is getting crowded, making inspection of
spectrum problems difficult

= Test mo_de can be u_sed t_o Ref = 15 WdBdn ) hetream
see the ingress or distortion DIG: 34.400 MHz
‘@ " £ Bw: 6.4000 MH
underneath” an upstream | i Vel L e :
cable modem carrier, VolP Lk N L 1 4.2 dBmV
carrier, or any bursty signal T T TR e gy

. A TP LT VIR
= Troubleshooting made easy |3o.4o0mz 140dsmv ~ Trig=-18 Delta  32.4 dB
.. Date: 16-Jul-2008 at 11:59:36

— Divide & Conquer | | | |

— Source typically a home
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Practical Field Testing — DOCSIS 3.0

Laser Clipping

= Typically caused by input overload,
operating in non-linear transfer range

= Where it shows up:

— Return path spectrum, distortion products
above max frequency range

— Constellation — intermittent compression
— Impulse BER — bit errors due to clipping
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Practical Field Testing — DOCSIS 3.0

Understanding the Spectrum Analyzer

= Reference / Input
= Detector

= Sweep Time

= RBW

= dB/Div

= Frequency Tuning
= Max/Min Hold
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Practical Field Testing — DOCSIS 3.0

Is It System Noise?

. Internal spectrum analyzer
noise may be too high to
allow system noise
measurement

* use the disconnect test WWWWWM
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Practical Field Testing — DOCSIS 3.0

The Disconnect Test

. If >10 dB drop, no corrections needed 10
. If >3 dB drop, correct by using the ° ?\
graph below 8
.
. If <3 dB drop, use a 20-30 dB gain, <10 \
dB noise figure preamplifier 6 \
5

Noise-Near-Noise
Correction (dB) 3

O 1 2 3 4 5 6 7 8 9 10
Noise Drop For Disconnect Test, dB
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-— Practical Field Testing — DOCSIS 3.0

Correcting Analyzer for Noise-Near-Noise
SysFem Analyzer
Noise L _Nglfe_ _______ W“Q'* 05 dB
10.0 dB
_________________________ v
6.0 dB w 1.2 dB
________ Vo ____4
3.0dB 3.0dB
f L
o b
10dB 1 I 6.9 dB
(a) Disconnect Test (b) Correction Values
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@@ Practical Field Testing — DOCSIS 3.0

Ingress Mitigation Test

= This is atest where you can quickly check the

drop and home wiring for ingress

= Set Ref level so as to not over-load
the meter

= Detector set for averaging

= RBW at 300 KHz

= 10 db/div

= Spectrum 5-108 MHz

= Use peak hold
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Advanced Spectrum Analyzer A

EEEFI] Dwl w16 RBwW 300 kHz Lim= -30.00 10 dB/div
byl
%L_ k ?
h "‘mewﬂﬁﬂﬂ-”fv M
Start : 5000 MHz Stop : 103.000 MHz
Marker A : 18.700 MHz, -9.9 dBmV Peak
Marker B: 31.000 MHz, -24.3 dBmY 93.200 MHz
Delta : 12.300 MHz, -14.5 dB §.3 dBmV
Date: 10-Aug-2009 at 12:46:12 | DSPOK |
Detector | Marker | Tuning | Hold |
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Practical Field Testing — DOCSIS 3.0

Ingress Mitigation Test

= What you should see is NOTHING!

Advanced Spectrum Analyzer A

Ref = 20 Horm RBW 300 kKHz Lim =60 10 dB/div
= Just the noise floor TP 0.0

N

B ot S o e
el VA L P
Start : 5000 MHz Stop : 103.000 MHz
Marker A : 10.000 MHz, -34.5 dBmY Peak
Marker B : 30.000 MHz, &Nl 51.000 MHz

Delta : 20.000 MHz, -3.3 dB -27.1 dBmY
Date: 07-Jul-2008 at 09:38:19 | DSPOK |

Detector | Marker | Tuning | Hold |
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@ Practical Field Testing — DOCSIS 3.0

Ingress Mitigation Test

= Look for ingress
by using the
“Peak Hold” function

= |dentify the problem by working
back towards the house

PROPRIETARY « TRILITHIC AND AUTHODRIZED CLIENTE ONLY
This documeant contalns propriatary Information that shall be distributed or routed onlr within
Trilithic, Inc. and Ite authorized clients, axcapt with written parmission of Trillthic.

Advanced Spectrum Analyzer P

Ref = 20 Horm REW 300 kHz Lim=60 10 dB/div
TP 0.0
\\\
I i — |
i
At e | M L Pttt
\ AT e AN A o)
T F | 1
Start : 5000 MHz Stop : 103.000 MHz
Marker A 10.000 MHz,  -27.6 dBmV Peak
-32.9 dBmVv
-5.3 dB
Date: O7- Jul El]l]ﬂ at 09:44:02 m
Detector Marker Tuning | Hold |
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Laser Clipping Return Pat
Spectrum

= Note the
products
Opened B/272006 11:4
= Start Freguency 0
= Stop Freguency 65.25
M H Z = Center Frequency 32625
= Span 65.25

= Ref Level 50
-20
= Mode Live - Max
= M1 Freguency 0.375
M1 Lewel 7
= M2 Freguency 65.25
M2 Lewvel -1
Marker Span 64.875
Marker Delta -8
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Practical Field Testing — DOCSIS 3.0

Monitoring the Return
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Practical Field Testing — DOCSIS 3.0

Viewer |l User Interface

ACD59

= Components T :
Reports Eﬁ%mesw
— _@Acasz
— Status Tree ceo
- [ ACOS5
-] ACOS6
. -fo=] ACDAT
— Incident Log tare
8] Retum Path Ingress - Level 4]

8w ACOBD
.

— Alarm Histor 8 L a2
-] ACDE3
o s ot P gressEves

. [ ACDS5 n Path Ingress Events
m s SEEEE B19/21/2006 102216 AM  Level 4 A
p e C ru I S p a,y ; Bd9/21/2006 10:2213 AM  Level 3 -

B19/21/2006 102210 AM  Level 4

B]9/21/2006 102207 AM  Level 3
B]9/21/2006 102204 A Level 4

Opened  9/15/2006 8:21:23 PM s

ae EC19/21./2008 10-71-4R AM | mwal &
Name  ACO53 v Fast (375 kHz RBW) PeakHold = @ userl
3
4 3 Incident Element = Status Status Duration Incident Duration City Hub sth Ingre: A8
B Retum Path Ingress ACO55 Leveld  -Smin 5 days 13 hr 58 min Van Nuys Van Nu 9/15/20( =
B Retum Path Ingress AC120 Leveld  5hr13min T hr 48 min Wan Nuys Wan Nu ;
B Retum Path Ingress AC135 Level4  Emin 5 days 13 hr 37 min Wan Nuys Wan Nu Are Name ACOSS
B Retum Path Ingress AC189 Level 4 1hr29min 5 days 12 hr 50 min Van Nuys Van Nu ssT VN SST
Eﬂetum Fath Ingress AC152 Level4  Thr29min Sdays 13hr 2 min WVan Nuys Van Nu A v Address | 172227
| < | B Dl A a-d

E Microsoft PowerPoint
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Practical Field Testing — DOCSIS 3.0

Node Status Tree
= Geography

— Groups nodes by | 9- = )
. |Servees | Palmdale |
= City 5 [ Lancaster = Bl Paimdale
= Bl CMTS N At
= Headend = B U1 0 i
) ] LN 005 ] ED 001
= Hubsite [ LN 006 © (-] ED002 EDO28
&.,_,mgm & =] ED 006
. L] LNONT =
= Services - B i e
ir__mg?’ -] ED 018
— Groups nodes by & Ol s g i
& [ LN DX P
= CMTS - % Bl Famane
= Blade

¥ TRILITHIC

PROPRIETARY « TARILITHIC AND AUTHODRIZED CLIENTE ONLY
Thise doocumeant contalns propriatary Information that shall be distributed or routed onlr within
Trilithic, Inc. and Ite authorized clients, excapt with written parmission of Trillthic.



@ Practical Field Testing — DOCSIS 3.0

ADIA Historical Analysis Server

= Collects spectral information from the 9581
SST headend units
— Spectral information contains Max/Min/Avg

Ingress information collected in 9581 SST and
compressed into 15 minute summaries

— Return Path performance information against
user specified limits

= Provides database storage for 3000 nodes
over a one year time period
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@@ Practical Field Testing — DOCSIS 3.0

‘& C\Users\tholmes\AppData\Local\Microsoft\Windows\Temporary Internet Files\Cont...

n -,
f e Ct ral I I I Sto r Lot |§, CihUsers\tholmes\AppDatail - ‘1‘ X | ‘ Google p o) n
p y Eile Edit View Favorites Tools Help @ -

i:? 1'1‘};? [@ CiUsershtholmes\AppD... ]_I @ w &mf' E \ @Q 7 .'_:}’EEQE"

Mode SFE005-2A Historical Spectrum

= Review ingress
signature of selected
node

— Over user specified
time period

— Max/Min/Avg traces

AmpEtude (dBm\Y)
=
=)

-30.00
With live spectral
2.00 8.00 10.00 14.00 13.00 22.00 28.00 30.00 34.00 38.00
overlay
Cursar: M1: 0.28 MHz, -17.00 dBm\/ M2: 42.00 MHz, -17.00 dBmV
Curve: Min Span: 41.62 MHz Delta: 0.00 dBmy
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Practical Field Testing — DOCSIS 3.0

Spectral History

= Retrieve Spectral
History

— Both spectral and time
based views

— Evaluate the severity
and duration of ingress
related events

— View the waterfall
graph
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Practical Field Testing — DOCSIS 3.0

ADIA Node Service Report

|F ﬁ’ Node Service 1 Group

Windows Internet Explorar

UU - |§]j§_, ChUsersitholmes\Pictures\Trilithic Pics\Mode_Sen - | +3 | A | | Google §e v|
File Edit View Favorites Tools Help '@ -
Wk [@ Mode Service 1 Groups l ‘ @ m,? B - ; v .- Page ~ @Tguls -

-
Alarm State Time Span (h:m:s)
Node Events No Signal Level 4 Level 3 Level 2 Level 1 %2 Over Limit
16 Nodes 145994 20.977%
16 Node(s) 145994 20.977%
ENGR 25 45 1478:10:35 99.934% ‘E
S5T A Node 1 45 1473.02:40 99.926% [
ENGR 18 145855 1020:38.05 13:40 04:32:589  118:30:00 Fr.336%
ENGR 26 45 8542118 o3.4236%
ENGR 27 00.000% _ I
¥ 1] | p
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Practical Field Testing — DOCSIS 3.0

Return Path Reports

Worst Offenders List

— Provides summary of worst offendlng nodes by alarm level over

specified time period
= Node Alarm Summary

— Allows user to view alarms
over specified time frame

= Alarm History Over Time

— Allows user to view alarm
history over a time period

summarized by hour, day, or
month

:—INd Service 2 Groups - Mic

@Back - J \ﬂ @ ;j /‘.)Searm \;:(

address [ ] nttp:/1172.28.54. 20 Repor Server %2 Triithicti 2fiode-+Rep

@ ==URhd 3

542fMlode-+Service +2+GroupsaviewID =5&MnimumAlarmL evel =0 &UnitType =08Units=088eginning =2006 ¥ | [ Go  Links
4 4 of1 b bl [100% v/ \SE\aaafnrmat v\sxpm B 89 & ¥
(Enter a report description here) =
mmmmmm
2006 12:00:00
12006 12:00:00
dale: Top 10 nodes per City in scope
evel
ed /034200
‘ rm State Time Sp ‘
ity Hode: vents | nal|  Level Level vel vel1| % Unavai
almdale 26 Nodes 31463
® Lancast 10Hodes 10367
Acton lNodes 4555
Palm 0 Hodes 15991
©EAFE  4lodes 560
¥ TRILITHIC ima City in

S
] Done
L
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Practical Field Testing — DOCSIS 3.0

Demonstration

.....

,,,,,,

.......

Impairments from @ °Forward Path Ingress
*Return Path Ingress
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Practical Field Testing — DOCSIS 3.0

Review

= DOCSIS 3.0 improves competitive position, and
revenue

= Reliabllity Is crucial, testing helps

= Practical preparation for D3 deployment and
oreventive maintenance check lists

= Practical D3 signal transmission guality tests
= Tests for troubleshooting
= Test equipment D3 evolution
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Practical Field Testing — DOCSIS 3.0

WO
BENGH

for the 880 D8P

~ ______________._-——__—_-_— ’
wi.Wev @
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Thank you-Gracias-Merci-Masha Danki...

Trilithic Applications Engineering
support@trilithic.com Tel: 800-344-2412
Incospec Communications Inc.

Your Value Adder Trilithic Re-Seller for the Caribbean

Mario Sebastiani (msebastiani@incospec.com)
Bernard How (bhow@incospec.com)
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