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87 Years of Experience in Test & Measurement
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Bandwidth Demand is Growing Exponentially!
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Market Trends => More content to More devices

- Global 465,019,500  47%  16% IP devices growing

1 United States 124,953,865  45%  11% :
o = T Average broadband speed will
3 Japan 32,259,547 19%  12% quadruple by 2014

4 Germany 30,912,466  39%  10% ) : :

5 France 21477.486  28%  16% IP Traffic consumption will

6 United Kingdom 20,008,664  32%  11% quadruple by 2014 (60% will be
7 South Korea 16,108,106  53%  7.7% : e

8 Canada 11,402,213 16%  4.8% video traffic)

9 Spain 10,822,920  39%  12%
10 Brazil 10,779,132 03%  18%

Figure 2.  Cisco VNI Global Consumer Intemet Traffic Forecast

0 -
Exabytes per Month 36% CAGR 2009-2014

45

Figure 5.  Average Global Broadband Speed Will Quadruple to Reach 14.4 Mbps in 2014
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M Video Calling

M \VolP
10 M Web and Data
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§ 22 M File Sharing
M Internet-Video-to-TV
5 M Internet Video
0 0
2009 2010 2011 2012 2013 2014 2009 2010 2011 2012 2013 2014
Source: Cisco VNI, 2010 Source: Cisco VNI, 2010
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The HFC Pipe to the Home is Huge!

A5 Nt |
! r’é ..-)n )’, ﬂl'j"_f,"/'ll '..t .

s

= Ccan potentially kill upstream services for
I hundreds of your subscribers!!! .
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Four times 6.4 MHz = 25.6 MHz! (without guard-bands)

Increased chances for laser clipping

Increased probability of problems caused by ingress,
group delay, micro-reflections and other linear distortions

Inability to avoid problem frequencies such as Citizens0
Band, Ham, Shortwave and CPD distortion beats

Where are you going to place your sweep points?
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Todayos Agenda

Getting ready for DOCSIS 3.0 - Optimize Your HFC
network now!

I Verify optimal setup and performance (dynamic range) of
both Optical & RF portion of the HFC network

I Forward & Reverse sweep for unity gain throughout coaxial
network

I Monitoring the Return Path

Troubleshooting Upstream Impairments
I Trouble Shooting Tools

| Ingress

I Common Path Distortion (CPD)

I Impulse Noise

i Linear Distortions
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Major Operational Challenges

Plant Certification and Maintenance:
i Elevate plant performance to ensure reliable service
I HFC: Sweep & advanced return path certification
I Metro Optical: Fiber and transport analysis

Monitor Performance:
I Continuously monitor the health of your upstream and downstream carriers
I Proactively identify developing problems before customers do
I Monitor both physical HFC & VolIP service call quality
I Utilize advanced performance trending and analysis to prioritize

Get Installations Right the First Time
I Improve installation practices to prevent service callbacks & churn
i Verify physical, DOCSIS® and PacketCableE performance
I Drive consistency across all technicians

Troubleshoot Fast:
I When issues occur, find and fix fast
I Isolate and segment from NOC, dispatch right tech at right time
I Field test tools that can find problems and verify fix

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION Q JDSU



HFC Networks

Combines fiber optics with coaxial distribution network
Return path is more sensitive than the forward path

Most of the ingress comes from home wiring on low value
taps

Wide variety of aging hardware with many connectors

Customer Premises Coaxial Distribution System Fiber Optic System Headend

Todayos AHFCO networ ks mus
forward and reverse performance
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Monitoring and Maintaining the Return Path

Getting ready for DOCSIS 3.0 - Optimize Your HFC
network now!

I Verify optimal setup and performance (dynamic range) of
both Optical & RF portion of the HFC network

I Forward & Reverse sweep for unity gain throughout coaxial
network

I Monitoring the Return Path

Troubleshooting Upstream Impairments
I Trouble Shooting Tools
| Ingress
I Common Path Distortion (CPD)
I Impulse Noise
i Linear Distortions
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Loose Fiber Connector

SC connector not pushed in all the way

1635

Fih¢ 17 JUON 1993

©

Before

2010 JDSU. All rights reserved.
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Types of Fiber 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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Where is it? I Everywhere

Your biggest problem is right i1 n f

DIRT IS EVERYWHERE!

Airborne, hands, clothing, bulkhead adapter,
dust caps, test equipment, etc.

The average dust particle is 21 5y, which
Is not visible to the human eye.

A single spec of dust can be a major
problem when embedded on or near the
fiber core.

Even a brand new connector can be
dirty. Dust caps protect the fiber end face,
but can also be a source of contamination.

Fiber inspection microscopes give you a
clear picture of the problems you are facing.
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Optimize the Optical Links in Your HFC Networks!

Optical Receivers Fiber Nodes

0 T

8-Way Splitters Coax Cable Modems

Verify that all optical links
have the correct light level

at the input of each optical
receiver!

Verify that all fiber
and RF connections
are secure and
properly seated!
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Too Much Optical Power into Optical Recelver

24 -

10—

Abnormal rise
in the noise
floor above
T diplex roll-off
frequency

=10 =

-0 —

dimy <30 11

-4 =

-50 —f

“ 42 MHz diplex filter
roll-off frequency

[ 1[a] e H
Span: 60000 MHz Canter: 35,000 MHz

REW: 200 kHz WEW: 100 kHz Drwirll: 100 S

Too much optical power (light level) into the input of a return
optical receiver can cause an abnormal rise in the noise floor
above the diplex filter roll-off frequencies.
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Too Much Optical Power into Optical Recelver

20—

. ) [ el Nty After adding 2 dB of
optical attenuation
at the input of the
optical receiver, the
noise floor above
diplex roll-off

.16

1 ! '. W
-2l = — ! 14 ¥ I
I.
N iarAG |

gEpmy 30— L l"l .-.. .-"|I I
A AT H P frequency now
- NI W looks normal.
42 MHz diplex filter
roll-off frequency

2 dB of additional optical attenuation was added to the return
Il nput of the optical receiver and r
above the diplex filter roll-off frequencies.
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Too Much Optical Power into Optical Recelver

20 =

After inserting
sweep pulses into
the return path, the
noise floor above
diplex roll-off
frequency now
exhibits impulse
noise created by
sweep pulses.

dirmy -

42 MHz diplex filter
roll-off frequency

-g0 FHz

When sweep pulses were injected into the return path,
Al mpul se distortionso showed up 1iIn
above the diplex filter roll-off frequencies.
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Too Much Optical Power into Optical Recelver

T | Noise floor above diplex roll-off
i I frequency now looks normal.

demy -

- \F, N '. ' M lag i ‘.-.,v"'«\.a.hk Mx,ﬁjl'v'ku":__-"" M v-.""\':'l.'.'-‘ h',.\p’\.-.flm: - | |
I“"-"Mf'-’ MaAnA A A S
60 | | | | T .
42 MHz diplex filter
-70 | | |
Return Sweep Pulses I roll-off frequency

=80 =
Span: 60.000 MHz Center: 35.000 MHz

REBW: 200 kHz VBW: 100 kHz Dwell: 200 ps

6 dB of additional optical attenuation was added to the return

I nput of the optical receiver and r
above the diplex filter roll-off frequencies, even when sweep pulses
were injected into the retun path.
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Il ng the Transmitter

RF input levels into a return laser
determine the CNR of the return path.

I Higher inputi better CNR

I Lower input i worse CNR
Too much | evel and

Too little level and the noise
performance is inadequate

Must fi nd a bal anc

wi ndowo the return

In

I Not only with one carrier but all the
energy that in in the return path.

I The return laser does not see only one
or two carriers it
energy (carriers) that in on the return
path that is sent to it. *Source - Cisco Systems, Inc.
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Measuring Upstream Carrier Amplitudes

Dynamic range of the return path in an HFC network is typically
setup by injecting one or more CW test signals and then
measured with a typical spectrum analyzer or signal level meter.

Test CW Signal

¢

Amplitude

CW 1.6 MHz wide
1 Hz wide DOCSIS® carrier

JDSU CONFIDENTIAL & PROPRIETARY INFORMATION

< JDSU
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Optical Link is Critical to Upstream Performance

RF level is too high at input of return laser

i Verify light level at input of return optical receiver

i Verify RF level at input of return laser

30 MHz

36 MHz

60 MHz

22222

rrrrrrrr pactrum
{n}
o o -,
& sy o iy
2 u o o e, %, !
¥ Ly % o = a
J NN TSRS / RVRVE SN
40 Ry N,
Start: O 1] enter
[ |~ | | = |
T y | MAC fddress Uncorrectable CW Total Cw Errors MER [dE) UN-EQ MER (dE] Carrier Level Micro-reflection (dB)  In-band Response Group Delay [ns)
Errars [dBmY] [=1:3]
751 1:43:1
2010-07-09 12:47:47  00:21:42:18:1F.F2 0 1] 26 65 26.60 4.28 -35.63 1.28
S . =
2010-07-09 12:47:44  00:21:43:18:1F.Fg 0 1] 27.50 26.19 418 -37.568 0.51
7 00:Z21:43181F F8
2010-07-09 12:47:37  00:21:43:18:1F.Fg 0 1] 2704 2298 4.22 -28.32 .77
S 00:Z21:4312:1FF2

-----

-----

-----

BBBBB

WebView v2.5 FFT View of the Upstream

© 2010 JDSU. All rights reserved.
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Optimize the RF Output of the Optical Receiver

Optical Receivers Fiber Nodes

X (Y?) dBmV <@I O
X (Y?) dBmV <®I O

X (Y?) dBmV
o |
<®] | [@Q X dBmV

Store test res
certificateo f

X (Y?) dBmV

All return path RF signal levels must be set to
proper i X or Y?) output level at the optical
receiver in the headend or hubsite with the
correct n X kevel injected at the node.
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Measuring Upstream Carrier Amplitudes

These two DOCSIS® carriers will have the same peak amplitude
when hitting the 1 nput panstantpdwera C

percarriero and then measured with a ty

Test CW Signal

¢

Amplitude

3.2 MHz wide

CWwW 3.2 MHz wide
1 Hz wide
< JDSU
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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
Aconstant power percarriero and t hen measur ed
spectrum analyzer or signal level meter.

Test CW Signal

¢

OOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOO

Amplitude

1.6 MHz wide 3.2 MHz wide 6.4 MHz wide

CWwW
1 Hz wide
< JDSU
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Optimize Dynamic Input Range of the CMTS

CMTS
D
< 11 dB Upstream
26 dB splitter loss Optical Receiver
< additional loss
8-Way

Splitter

~

+37 dBmV injected CW

+30 dBmV
6.4 MHz wide carrier

d

+26 dBmV injected CW

0dBmV injected CW

-7dBmV +19dBmV
6.4 MHz wide carrier 6.4 MHz wide carrier

Example: Some systems will add 26 dB of external padding between

the splitter and CMTS to attenuate the injected CW signal down to a

peak level of 0 dBmV at the input port of the CMTS. The CMTS is

typically configured to instruct the 6.4 MHz modem carriers to hit the

i nput port of t heens@GMpdvergper calriedB mV i

JDSU CONFIDENTIAL & PROPRIETARY INFORMATION \} JDSU
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Monitoring and Maintaining the Return Path

Getting ready for DOCSIS 3.0 - Optimize Your HFC
network now!

I Verify optimal setup and performance (dynamic range) of both
Optical & RF portion of the HFC network

I Forward & Reverse sweep for unity gain throughout coaxial
network

I Monitoring the Return Path

Troubleshooting Upstream Impairments
I Trouble Shooting Tools
| Ingress
I Common Path Distortion (CPD)
I Impulse Noise
i Linear Distortions

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION | A \f JDSU



WHY SWEEP?

ALess manpower needed

A Sweeping can reduce the number of service calls

Cracked hardline _ Interngt not
found with SWEEP Channel 12 video / working

il il

/

VOD not
working
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WHY SWEEP?

Convergence on a 46 C/N and 53 CTB (300 MHz)

20.00 +
C/N Ratio .
_E 10'00'\5 Normal operating range
=
= 0.00
5
=
-10.00/ Max C d

E Cascade with axwascace
..E _50.00. Headroom
i ' 3dB C/N

6 dB CTB

-30.001

—40.00 =R
) ® 10 20 30 40 50 60
Ca b Ie La bS Number of Amplifiers in Cascade

DISTORTIONS IN A CASCADE

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

Tightly controlling frequency response provides the best
compromise between noise and distortion.

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION Q JDSU



Sweep Verifies Construction Quality

Sweep can find craftsmanship or component
problems that arenodot revea

A Damaged cable
A Poor connectorization

A Amplifier RF response throughout its frequency range
A Gain
A Slope

ALoose face plates, seizure scr

All of these issues could lead to major ingress and
micro-reflection problems!
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Balancing Amplifiers - Forward Sweep

Balancing amplifiers using tilt only

Headend Lose Face Plate, or crack cable .
. No Termination
shield
!
2
=

S e m Forward Sweep “of— . = Forward Sweep

A TILT: 0.0dB TILT: 0.0dB
REF: Node REF: Node

| D = 492+V,/F |

3 dEmy TELEM €.5 dBmV

A 55.25 MHz -0.1 dB MAX-MIN 55.25 MHz -0.4 dB MAX-MIN

TELEM 6.5 dBmV
55.25 MHz -0.5 dB MAX-MIN

A

751.25 MHz 0.1 dB 0.2 dB 61.25 MHz -0.5 dB 0.1 dB 61.25 MHz -0.6 dB 0.1dB
696.00 MHz 0.2 dB 6.00 MHz 0.1 dB 6.00 MHz 0.1 dB
_m-m- File  alview o
Node Reference Signal Sweep response Sweep response
with a Resonant Frequency with standing waves

Absorption (A.K.A. suckout)
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Sweeping the Return Path

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 sweep procedure for your system

I make up a chart showing injection levels at each
test point

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION



Optimize the RF Input to Return Sweep Transceiver

Optical Receivers Fiber Nodes

X dBmV O a 40 dBmMV

X dBmV

Reverse
Combiner

0 a L 40 dBmV

(>
X dBmV D | l@q

=0
X dBmV @I O a — 40 dBmV
<)

that 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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Sweep Pulses
Injected at Node

Stealth Sweep Pulses Compared to Carrier

Sweep Telemetry
Injected at Node
@ 40 dBmV? @ 40 dBmV?
N G TR R
\ \ \ \ \
m

P S
<_, -

m/ wwmw il

))))
TR Iv M WWW/

\J\/\M\JU\/\/WJWVMWM \/\MW\/\/W/VWW}WM |

Amplitude

Frequency

Test CW Signal
Injected at Node
@ 40 dBmV
....................................... < JDSU



Balancing Amplifiers - Reverse Sweep

| nject correct nNnXo | evel il nNto node test
point and then take a sweep reference

) reverse sweep P reverse sweep

45 00

TELEM 0.5 dEm 45,00
5, D0MHz 0.1dB
5, 25MHz 0.1dEe
0. 25MHz 0.0dE

View __ ~[FwdSwp__[Settings |

5.00MHz
5.25MHz
0.25MHz

MAX-MIN
0.0 dB

TELEM 010G |:| EmyJ At next amp reverse sweep displays
the effects of the network segment
between the last amp and this one

Telemetry level shown below return
sweep trace should read around 0 dBmV
if the SDA-5510 is padded properly

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION Q JDSU



Optimize the HFC Pipe for Unity Gain

Maintain unity gain with constant inputs

X dBmV X dBmV X dBmV

1\

X dBmV

ot dpeiay

Ly Hw :

et i z
dwell: 100Ws telem: 20 dBmY 45
A 12000 rMHz 1.7 dermi _&
25.000 MHz -44.0 der

View  +|meset |

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

Telemetry = ~0 dBmV

45.7 dE

Set TP Loss as required

Settings =
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Sweep Pulses Compared to Carrier

Sweep Pulses

Sweep Telemetry
Injected at Node Injected at Node
@ 40 dBmV? @ 40 dBmV?

{

Amplitude

[VAVAVAVN
|

Test CW Signal 3.2 MHz wide
Injected at Node
@ 40 dBmV

t -
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Sweep Pulses Compared to Carriers

Sweep Pulses

Sweep Telemetry
Injected at Node Injected at Node
@ 40 dBmV? @ 40 dBmV?

{

.........

OOOOOOOOOOOOOOOOOOOOOOOOOO

00000000000000000

00000000000000000

Amplitude

t

Test CW Signal 500 kHz wide
Injected at Node guard band
@ 40 dBmV
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Sweep Pulses Compared to Carriers

Stealth Sweep Pulses

Injected at Node Injected at Node
@ 40 dBmV? @ 40 dBmV?

{ v

Sweep Telemetry
Peak level of 6.4 MHz
carriers at 34 dBmV

| """"""'I'.II’.'.II'.Z'.’.'.IZ'.I’.'.'.I""IZIZIZIZIZ'.../ZZ..IIIZIIZfIZZIZIZZ """
(D) . T P T T
©
2
EL 6.4 MHz 6.4 MHz 6.4 MHz
< wide wide wide
m - - - ] -
Test CW Signal 500 kHz 500 kHz 500 kHz
Injected at Node
@ 40 dBmV
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Sweep Pulses Compared to Carriers

Sweep Pulses
Injected at Node
@ 40 dBmV?

Sweep Telemetry
Injected at Node

@ 40 dBmV?
—

O B | W feeeeeeodlocons

©

3

EL 6.4MHz I 6.4 MHz

< wide . wide
1 ! !

Test CW Signal 100 kHz wide 100 kHz wide

Injected at Node

@ 40 dBmV
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Typical Sweep Interface with DOCSIS® Network

Upstream Optical Fiber Node

Receiver @]

40 dBmV

Cable Modems

Coaxial
Jumpers

<0<t

0dBmV and 8-way
splitter

Combiner
Loss

External attenuation should

be added after combining multiple
nodes to achieve 0 dBmV level at

sweep receiver input port

Fiber

© 2010 JDSU. All rights reserved. JDSU CONFIDENTIAL & PROPRIETARY INFORMATION
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Establish a 0 dBmV reference point
at the input of the sweep receiver!

< JDSU



Optimize the RF Input to SDA-5510 Sweep Transceiver

Optical Receivers Fiber Nodes

Xi 10 dB 0 a — 30 dBmV

X - 10 dB O a 30 dBmV

X - 10 dB D ' lga 30 dBmV

<
X - 10 dB @I 0 a _ 30 dBmV.
<

Reverse
Combiner

Pad input of SDA-5510 so that 30 dBmV
into node equals 0 dBmV at the input of
the SDA-5510 Return Sweep Transceiver

There are typically between 16 and 32 nodes
combined together for return path sweeping
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Sweep Pulses Compared to Carrier

Sweep Telemetry Sweep Pulses
Injected at Node Injected at Node
@ 30 dBmV? @ 30 dBmV?

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000

OOOOOOOOOOOOOOOOOOOOOO
OOOOOOOO

000000000000

Amplitude

Test CW Signal 100 kHz wide 100 kHz wide
Injected at Node
@ 40 dBmV
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Monitoring and Maintaining the Return Path

Getting ready for DOCSIS 3.0 - Optimize Your HFC
network now!

I Verify optimal setup and performance (dynamic range) of both
Optical & RF portion of the HFC network

I Forward & Reverse sweep for unity gain throughout coaxial
network

I Monitoring the Return Path

Troubleshooting Upstream Impairments
I Trouble Shooting Tools
| Ingress
I Common Path Distortion (CPD)
I Impulse Noise
i Linear Distortions
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Typical PathTrak Interface with DOCSIS® Network

CMTS
2
CMTS padding
< /
<
_4 Upstream Opticall Fiber Node
Receiver @_l | Cable Modems
Coaxial Jumpers ﬁ J |
and 8-way splitter < ><
Fiber Coax
PathTrak

RPM Card

It is critical to optimize the
dynamic range of each RPM port!

External attenuation may be added to
» achieve 0 dBmV peak level on widest
& upstream carrier at RPM input port
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Optimize Dynamic Input Range of the RPM Cards

PathTrak
RPM Card 11 dB Upstream
e 19 dB splitter loss Optical Receiver
""" & .
;g, additional loss
8-Way
Splitter
E 7 dBmV injected CW +26 dBmV injected CW +37 dBmV injected CW
0dBmV +19dBmV +30dBmV
6.4 MHz wide carrier 6.4 MHz wide carrier 6.4 MHz wide carrier

Example: Some systems will add 19 dB of external padding between
the splitter and RPM cards to attenuate the injected CW signal down to
a peak level of +7 dBmV at the input port of the RPM port. In this
example, the peak level of the 6.4 MHz carrier is attenuated to 0 dBmV
at the input port of the RPM port.
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Dynamic Range nNnMeasur emen

The Apeakso of the upstream carriers belo

window of this particular RPM port. This
ﬁ‘;‘“\ /T;“’\ /T;"’\ /'.‘;“’\
N 50dB !
| Dynamic Range _
AN ] | ’fu K fu . j Sy
-,M'\r"‘,"\fl.tﬁ[h\; :./\"4\_-5.»\ . = i Lk i = i Lt ' i o

In order to accurately measure the peaks of these carriers and the system noise
floor you must optimize the dynamic range of every RPM port.
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Measurement Over Range

0 dB of port attenuation

+12 dBmV

© 2010 JDSU. All rights reserved.
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equals +12 dBmV max
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New Measur ement nOver Rar

Marker: Delta{Absolute) -232.325(5.720) MH=z

Measurement over-
range warning!

¥ '--| 1.

ey |
.'I f ' I.I" * T L\ Ll
e pua— Y il B e
w._ﬂ'l..-m\. g "1'|N e ._1#. L “"}\‘,-"-' l'_’.
¥ ¥

-70
Span: 60.000 MH=z Center: 35.000 MH=

RBW: 200 kH= VBW: 100 kH=z Dwell: 200 ps
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Optimized Dynamic Range

The Apeakso of the upstream carriers are
this particular RPM port.

. 50 dB /
Dynamic Range

m ! ™ | r nd wnL‘-V’\_'P\'fA\T*va
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Spectrum Analysis i RBW Filters

Resolution bandwidth (RBW) filters determine
the smallest frequency that can be resolved.

The graphs above represent the same 3 narrow
band signals with various RBW filters applied.
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Spectrum Analysis with 300 kHz and 30 kHz RBW Filters

. @ . . CA . . - e CA . CA C
300 kHz RBW Filter

a .' -: a
T_.. ¥ N | Tl LA |

. . | ‘ | 1.580({30.520) MHz -28.326(-35.148

L,"-I'.'-', I || | |
1l we s I L - 30 kHz RBW Fil S
o s W A fanh STl |"‘~" ..-'|.|,"I F'.'..l' e A ._"IJ M A "I"." '..I"-'-' WV ' Y4 | ter
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AL LI TR

I ‘ ||
1| 'l"'”’ || }Iilll || ||} ™m -»-1 L 1||| i .|' Ill.

s 'Il
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Monitoring between carriers with 30 kHz RBW

27.4 MHz 30.6 MHz
30 kHz RBW 300 kHz RBW Filters 30 kHz RBW

! AN !

26.75 27.25 27.75 28.25 28.75 29.25 29.75 30.25 30.75 31.25 31.75
26.5 27.0 27.5 28.0 28.5 29.0 29.5 30.0 30.5 31.0 31.5

Three 16 QAM Carriers
3.2 MHz Wide
centered @ 26.8, 29 and 32.2 MHz



RBW Filters can be different at every Frequency measured

In Monitoring View

i unmmmmmmnnnm(mnnm I“‘““‘“““““ﬂ m

Monitoring Plan with 250 kHz Frequency Spacing
(Monitoring View measures up to 250 Frequencies)



Recommended Node Ranking Threshold

Up to 1000 Scans in a Row

Up to 1000 out of 1000 Scans
0dBmV 0dBmV
~ b [N 7N [/ —
5to 18 MHz \
-25dBmV
y 4
N 4 Diplex
-25dBmV =—p
_v N |« roll-off
-35dBmV =—p

7

M_A/“W\/\-/\-;// ‘~ U
W fﬁ!‘\’“ﬁ AAAANNAFNG M

|
-35dBmV

Frequencies adjacent to carriers measured with 30 kHz RBW

all other measurements @ 300 kHz RBW
[ [ [ [
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Recommended Impulse Noise Threshold

Up to 5 Scans in a Row

Up to 50 out of 1000 Scans
5to 18 MHz BmV
< > e 5 " T odem
"\ 0dBmVv \ \ 15 dBmV
_ _ _ _ y 4
-25 dBmV—> ‘ + roll-off

W AN aaA s AL

|
-35dBmV

Frequencies adjacent to carriers measured with 30 kHz RBW

all other measurements @ 300 kHz RBW
[ [ [ [
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Recommended Ingress & CPD Threshold

Up to 1000 Scans in a Row

Up to 1000 out of 1000 Scansfv

ApaawiEeie

-30dBmV

<

‘/\'\/\"\'\_A/W \j
T
bt s mAB AR |
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Spectral Monitoring in a Crowded Upstream

VHF 10 to 1 Meter (30 - 300 MHz)

1 Spectrum Analyzer - HE62

fnalyzer Miew Trace Marker Help

User MHz
n E |l dlE g s BE R Scanner VHF Lo 30 - 54
Mil VHF Lo 30 - 88 (spectrum plot)
Public Service Radio e xrm
_ In-Band Power 1069 Fire dispatch 33.7 & 33.9
Bus/Govt 3401-35.18
Page 35-36
Bus/IndTel 35.26-35.98
Govt 36.01-36.99
Pub Ser 37.02-3742
TUtil 37.46-37.98
Old US Infantrv 38.0-549
Gowvt 38.28 - 38.99
Pub Ser 39.02-3998

FCC Part 15 Periodic

f iw;ll"iéﬁléﬂﬂlﬁlﬁ,ﬂ:

h-band Pawer [MHz)
Start Freq |3EI.EIEIEI
EndFreq |22.900

‘et (N N 2 i

40.66 - 40.70

1,000 scans in arow or
1,000 out of 1,000 scans

3/20/2009  B:46 AM TPC:0.0dE  |dBmw
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Analyzing and Interpreting Performance History

Use Performanc
Detailed Maximum Trace
to see wide band impulse
noise trending over time

Maximum Trace in
spectrum analyzer shows
wide band impulse noise
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