
e In-channel Frequency Response (amplitude characteristics) 

FCC Requirement 
76.605 a 6 

Amplitude Charaderist i~ (In-Channel Response) 

'The amplitude charaderistic shall be within a range of +2 decibels from 0.75 MHz to 5.0 MHz above the lower boundary 
freauencv of the cable tdevision channel, referenced to the average of the highest and lowest amplitudes within these . . 
frequencyboundanes. 

Prior to December 30. 1999, the amplitude characteristic may be measured after a subscriber tap and before a converter 
that is provided and maintained by the wble operator. 

As of December 30, 1999, the amplitude characteristic shall be measured at the subscriber terminal." 

Picture Carrier Color Subcarrier 

The f fh multiburst packet falls outside the FCC testing range for CATV 

Area Specifics 

Required at headend and test-points 

Measure test channels 

Measure thru converter 

Insert VITS at headend for modulated channels 

w Use programmer's multi-burst if available 

Broadcaster multi-burst is typically found at: field 2, line 19 

Disregard 6" multi-burst packet on manual measurements 



/ Converter 
Analvzer i Meter or I 

100 ' Drop I I 

Meter or 

Point Jumper Analyzer 

Note: May require VITS insertion at headend if no broadcaster multi-burst available 

System Specific Notes: 



e Frequency Measurement 

FCC Requirement 
76.605 a 2 

Aural Offset Frequency: 

'The aural center frequency of the aurai carrier must be 4.5 MHz * 5 kHz above the frequency of the visual carrier at the 
(headend), and at the subscriber terminal." 

Area Specifics 

Count visual and aural carriers (documentation should have visual carrier 
frequency, aural carrier frequency, and - 4.5 MHz offset) 

Test and document all channels at headend 

Test and document all channels at end of  100' drop (all test-points) 

Test and document only the test channels thru converter (all test-points) 

Connect calibrated frequency counter 

Refer to manufacturer's instructions 

Meter or 
Analyzer 

100 ' Drop 1 

FI 1 Meter or 
Test 
point 1 Jumper Analyzer 

The rules say that lhis should be measured in the headend and a1 the subscriber terminal. 

The frequendes at the tap and at the outplt of the set-top converter - depending on the type of converter being used - 
may be different. So, is it necessary to measure the aural offset frequencies on ail channels? The answer is no! The rules 
also say that the aural offset frequency is one of the tesh that are only required on ihe test channels. 

AS 8 pmdcnl mans,. r e  run mqs wbl oy rveasdnng me freqcenoes of all channes in lne neaaena. tnen. n tne Re d, we 
measure all cnannhs on tne tap - and only me lesl cnannels at me o-Ip.1 of a set-top conrerler For most systems. 
frequencies measured at the tap mll be no different lhan those in the headend 

The aurai ofket hequenus measured at the oulput of a set-top converler will also be the same as those in the headend 
-except when a baseband type of converter is used. For a baseband converter. the aural offset frequency is essentially 
constant. In the field, there's no need to go beyond the minimum required tests. 

fa System Specific Notes: 



Carrier Level Measurements 

FCC Requirement 
76.M)S 

(3) The r m a i  s gnal eve. across a termlnat ng mpedance whlch conectly marches the Internal mpedance of me cab e 
system as vlewed from the s.osu~oer term.na1. sha I nat oe less man ? m ?Itvolt across an lnterna impedance of 75 ohms 
(0 aBmV) Aad~soia~ly, as meas.reC at the ena of a 3C meter (100 foot) cab e amp that s coinectea to the sI.bsCrlDer 
tao. i t  shall not be less than 1.41 millivolts across an internal imoedance of 75 ohms l+3 dBmV1. (At other im~edance 
va1t.e~ tne m n l m m  v sda signal level. as vlewed from tne sLosuoer tennlna . shall oe the sqdare m t  of 0 0133 (2) 
m!ll~volts ana as measured at me end of a 30 meter (100 foot) cable arop tnal 15 wniectec to the SLbscrlber tap shall be 
2 tames the square root of 0 00662(21 m .llvolts. wrere Z s the appropriate .mpeaance rake  J 

(4) The visuai signal level on each channel, as measured at the end of a 30 meter cable drop that is connected la the 
subscriber tap, shall not vary more than 8 decibels within any six-month interval. which must include four tests performed 
in six-hour increments during a 24-hour period in July or August and during a 24-hour period in January or February, and 
shall be maintained within: 

(i) 3 decibels (dB) of the visuai signal level of any visual carrier within a 6 M H z  nominal frequency separation; 

lii) 10 dB of the visual sianal level on anv other channel on a cable television svstem of uo to 300 M H z  of cable 
dlstnoLLon syslem ~ p p &  freqLency m i wlth a 1 dB lncrease for each aaalbokao 100 M r l z  of cablea shD.tlon system 
Lpper frequency imtt (e g . 1 I aB for a setem at 301400 M H z .  I 2  oB b r a  system at 401-500 M H z .  etc ) and 

(iii) A maximum level such that signal degradation due to overload in the subscriber's receiver or terminal does not occur. 

(5) The rms voltage of the aural signal shall be maintained between 10 and 17 decibels below the associated visual signal 
level. This reauirement must be met both a1 the subscriber terminal and at the outout of the modulatina and orocessino - .  
eqL pment (general me neaaena) For scbscrtoer term.nals tha: Jse equpment khxch moaL ate and remoa~ ate tne- 
s gnal (e g , baseband conveners) tne rms vo~tage of the aLral slgna shal be malntalned between 6 5 and 17 aeobels 
below the associated visual signal level at the subscriber terminal. 

Area Specifics 

All channels at headend, video and aural (FCC only requires aural at headend) 

All channels, vidw and aural, tested end of 100' drop 

All channels, video and aural, tested thru converter, unless samples are provided 
proving levels do not change thru converter, if so just test channels (see below) 

Minimum 0 dBmv at subscriber terminal 

Minimum 3 dBmv at end of 100' drop 

Maximum where customer equipment is not overloaded 

Aural signal between I0 and 17 dB below video at headend and tap, between 6.5 
and 17 dB thru converter 

Twenty-four hour tests satisfy this requirement for the tap, but not the converter 
(subscriber terminal) 

Converter tests should be done when twenty-four hour tests are done 

According lo the rules, this should be measured on all channels at the subscriber terminal. Far most systems, /his means 
at the tap and at the output of the converter With the automated test capabilities available loday, lesls at the tap aa a 



simple maner of running a carrier survey. Tests a1 the output of We converter are not so simple because the lest musf be 
paused long enough to change channels on the converter. 

Here's the way we approach this rest. We measure all levels a1 the tap. if the converter being used is a baseband 
converter (demod, remod lyps), the ieveh at the output ofthe converter don't change. So, rather than lest all channels at 
the converter's out~ut.  we mlv check the test channels and out a no18 in the re~or t  indicatlna that the level doesn'f 
change a1 me outdut 01 the converter as demonslrated of the sampks For olher conrerters~ we go aheadandrun /he 
tests on all channels Ne nave a s!mple program lo perform the rests usrng our sgnal level meter and a notebwx 
computer. 

I 
Meter 

Meter or 

Point Jumper Analyzer 

I Tap 
- 

Meter or 

fa Analyzer 

100' drop 

System Specific Notes: 



Twenty-Four Hour Carrier Level Measurements 

FCC Information 
76.M5 a 4 i,ii,iii 

24 Hour Tests 

"The visual signal level on each channel, as measured at the end of a 30 meter cable drop that i s  connected to the 
subscriber tap, shall not vary more than 8 decibels within any six-month interval, which must include four tests 
performed in six-hour increments during a 24-hour period in July or August and during a 24-hour period in January or 
February, and shall be maintained within: 

3 dB of the visual signal level of any visual carrier within a 6 MHz nominal frequency reparation: 

10 dB of the visual signal level on any other channel on a cable television system up to 300 MHz of cable distribution 
system upper frequency limit, with a 1 dB increase for for each additional 100 MHz of cable distribution system upper 
frequency limit (e.g., 11 dB for a system at 301.400MHz); 12 dB for a system at 401-500 MHz etc.); and 

A maximum level such that signal degradation due to overload in the subxribe<s receiver or terminal doer not occur." 

Area Specifics 

All measurements are made at the end of a 30 meter (1 00') drop, no converter 
required 

Automated tests are permitted 

Test times must represent the wannest and coolest part of the day 

Time and temperature must be logged 

Minimum signal. level of any visual canier must be 3 dBmv or better 

Maximum adjacent channel level difference with 6 MHz must be 3 dB or less 

Maximum channel level difference must be 10 dB for 300 MHz, 11 dB for 400 
MHz, etc. 

Maximum signal level change over 24 hours must not exceed 8 dB 

Maximum signal level change over 6 month period must not exceed 8 dB 

Methodology 

Sample signal as outlined above either with automated testing, or manually. 



@ Chapter 7 - Manufacturer's Tap Specifications or Tap 
Port Isolation Tests 
*Refer to manufacturer's specifications. 

Insert copies of tap specification sheets into this section of document. Required for ALL taps used 
in system. lnsert converter specification sheets into this section of the document. 



REGAL" 
@ RMT2000 1 GHr MULTI-TAPS 

A R R I S  
TeleWire Supply" 

APPLICATION BENEFITS 

In today'ssynems more power is required to meet the demand - 5 MHz to 1 GHz bandwidth capacity; low loss performance 

voice and data services. In Order to these . Migration strategy allows theoperator to upgrade network 
requirements Regal introduced the i w T 2 0 ~  RF Only Tap.This power capacity wimout the expenre ofpower taps 
RF OnlyTap isan integral part ofthe RMT2000 famity.With its 12 
amp current capacity and improved RF performance the net- - Can upgrade from existing Regal taps simply by switching 

work's powering capacity can be upgraded without the the faceplate 

expense of power passing taps. When it i s  necessary to convert 

to power extracting capability, simply switch the faceplate. 

Regal was the firsttodevelop the Continuous Power Bus (CPB), 
a standard feature in the RMT2000, which provides uninter- 

~ p t e d  power and RF service even if the faceplate is removed. 
To avoid having to replace all existing taps. Regal developed a 
field upgradeable, migration strategy. 



REGAL@ 
@ RMT2000 1 GHz MULTI-TAPS 

A R R I S  
TeleWire Supply" - 1 

FEATURES 

Factory installed Continuous Power Bus (CPB) for uninter- -12 amp current capacity improved 

rupted power and RF service when the faceplate is removed . Supe~ior EM1 isolation characteristics and corrosion protection 
1 Kv blocking capacitor protect3 the F-portfrompower surges Available in narrow and wide-body housings 

SPECIFICATIONS 
RMT2002-RF-XX (XX Denotes Tap Value) 
1 GHz,2-Way RF Only Narrow Body Mul6Tap 
Roturn Loss IInlOuWTap, Min.1 
Frequency (MHz1 5-10 11-20 21400 401-500 501-600 601-700 701-900 901-1000 
Return Loss (dB] 16 18 18 I8 I7 16 16 I6 
RMT2002-RF4 (dB) 16 18 18 I8 17 16 16 16 

Insertion Loss (Max.) 
Tap Value (dB) 4 8 11 14 17 20 23 26 29 32 
5-10 MHz T 3.5 1.7 1.2 0.7 0.5 0.4 0.4 0.4 0.4 
1 1-50 MHz T 3.5 1.6 1.1 0.7 0.5 0.4 0.4 0.4 0.4 
51-100 MHz T 35  1.6 1.1 0.7 0.5 0.5 0.5 0.5 0.5 
101-300 MHz T 3.8 1.9 1.4 1.0 0.7 0.7 0.7 0.7 0.7 
301400 MHz --. T 3.9 1.9 1.4 1.0 0.8 0.8 0.8 0.8 0.8 ____ 
401-500 MHz T 4.1 2.1 1.5 1.0 0.8 0.8 0.8 0.8 0.8 
501600 MHz T 4.3 2.3 1.6 1.1 0.8 0.8 0.8 0.8 0.8 
601-700 MHz @ 701,MHz 

T 4.6 2.5 1.8 1.3 1.0 0.9 0.9 0.9 0.9 
T 4.9 2.8 2.1 1.4 1.2 1.1 1.1 1.1 1.1 -- 

801 -900 MHz T 5.0 3.1 2.6 1.7 1.4 1.3 1.3 1.3 1.3 
901-1000 MHz T 5.0 3.5 3.1 2.3 1.8 1.7 1.7 1.7 1.7 

.- 
Tap-to-Tap Isolation (Min.) 
Frequencv (MHz) 5-10 11-20 2 l q  401-500 501-600 601-700 701-900 901-1000 
Tap-tdap (dB) 18 23 25 25 23 21 21 I9 
RMT2002-RF-1 I (dB) 18 20 20 20 20 20 20 19 

-. 
Tap L o u  Tolerance 
Tap Value (dB) 4 8 11 14 17 20 23 26 29 32... 
5-500 MHz fl.O f1.5 f1.5 f l 5  fl .5 f l . 5  f l 5  f1.5 f1.5 f1.5 
501-600 MHz f1.3 f l 5  f l 5  f1.5 f1.5 f1.5 f l 5  f1.5 f l .5  f1.5 
601-900 MHz f1.7 kl.5 f1.5 f l 5  fl .5 f1.5 f l . 5  f1.5 f1.5 f1.8 
901-1000 MHZ f2.0 i1.8 i1.8 i1.a i i . 8  f1.8 i1 .8  i1.a f1.8 f2.0 

Output-teTap lrolatlon (Mln.) 
Tap Value (dB) 4 8 I1 14 17 20 23 26 2 9  32 
5-10 MHz T I8 18 20 30 30 35 38 40 42 
11-50 MHz T 20 25 20 30 30 37 45 42 43 
51-300 MHz T 25 25 25 30 30..-35 35 42 44 
301-400 MHz -- T 23 23 23 30 -30 33 35 42 44 
401-500 MHz T 22 22 22 30 30 33 33 40 42 
501- MHz_ T 21 21 21 30 27 32 30 39 41 

T 601-900 MHz ~ 19 19 19 28 25 28 26 30 32- 
901-I000 MHr-  T 18 18 18 25 23 27 2 5 - 2 7  31 -- 
spnlnunrn5arnwbjm lo Chr*). Whlul  no- 

wuw.a"ri.com 2 RMTlGMulri 01.19.07 
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REGAL@ A R R I S  
RMT2000 1 CHI MULTI-TAPS TeleWire Supply" 

RMTZOM-RF-XX (XX Denotes tap Valurl 
1 GH&CWay RFOnly Narrow Body Multi-Tap 

Ram Loss (ln/OutTTa~ Mln.) 
Frequency (MHz) 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 

Return Loss (dB) 16 I 8  I 8  18 . 17 I 6  16 16 .- 
RMT2004-RF-8 (dB) 16 I 8  18 18 17 16 16 16 

~- 

Inwrt ion Loss (Max.) 

- Tap Value (dB) 4 8 11 14 17 20 23 26 29 32 
5-10 MHz NIA T 3.5 1.7 1.2 0.9 0.7 0.4 0.4 0.4 

11-50 MHz NIA T 3.6 1.6 1.1 0.8 0.6 0.4 0.4 0.4 -- 

51-100 MHz NIA T 3.8 1.9 1.3 0.9 0.6 0.5 0.5 0.5 --- 
101-300 MHz -- NIA T 3.8 1.9 1.3 1.1 0.8 0.7 0.7 0.7 
301-400 MHz NIA T 4.0 2.1 1.6 1.1 0.9 0.9 0.9 0.9 

401-500 MHz NIA T 4.0 2.2 1.6 1.2 0.9 0.8 0.8 0.8 
~ ~ - ~ ~ ~ ~ p  

501 600 MHz NIA T 4.2 2.3 1.7 1.2 1.0 0.9 0.8 0.B 
601-700 MHz NIA T 4.7 2.6 1.9 1.3 1.1 1.0 0.9 0.9 

701-800 MHz -- NIA T 4.9 2.8 2.2 1.5 1.3 1.2 1.2 1.2 

801-900 MHz NIA T 4.9 3.3 2.5 1.7 1.4 1.4 1.4 1.4 .- 
901-1000 MHz .- NIA T 5.0 3.8 3.0 2.1 -1 .7  1.7 1.7 1.7 --- 

- 

Tapto-Tap lsolnion (Mln.) 

Frequency (MHz) 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 
Tap-to-Tap (dB) 1 8 -  23 25 25 23 21 21 19 
RMT2004-RF-I4 (dB) 18 21 - 23 23 a 23 22 19 

Tap Loss Tolennca 

Tapvalue (dB) 4 8 11 14 17 20 23 26 29 32 
5-500 MHz NIA f l .O *I5 f1.5 5 f1.5 5 *I5 fI.5>1.5 
501-600 MHz NIA f1.3 I .  f1.5 I f1.5 1 . 5  fl.5 f1.5 f1.5 
601-900 MHz - NIA 7 *I5 f1.5 f l 5  I *I5 f1.5 f1.5 f1.8 

901-1000 MHz NIA f2.0 - fl.8 1 f1.8 I .  I .  f l .8  1 i2.0 

-- -. -- 
Output-to-Tap 1 u a l a t i ~ ~ l n . l  
Tapvalue (dB) 4 8 11 14 17 20 23 26 29 32 

5-10 MHz - NIA T la 20 23 35 35 38 40 42 
- -  - -- 

11-50 MHz 
- 

NIA T -- 20 26 35 37 40 42 43 25 - -- - - 
51-300 MHz --- NIA T 25 23 23 35 35 35 40 41 

301-400 MHz NIA T -- 23 21 23 35 33 34 40 41 
401-500 MHz --- N/A T 22 20 21 33 33 - 33 38 39 
501-600 MHz - NIA T 21 22 20 33 32 30 37 37 

-- - -- -- - 

601-900 MHz NIA T 20 I 9  I 9  30 28 26 30 32 -- 

a I-- 901-1000MHz - NIA T I 8  18 I 8  28 27 25 27 31 -- - - -- 
I ~ ~ ~ . l r n ~  arr u b m t o  i h q e  *houlnon<c 



z 

REGAL@ A R R I S  
RMTZOOO 1 GHz MULTI-TAPS TeleWire S~ppIy"  

SPECIFICATIONS 

RMTIOOIW-RF-XX (XX Denotes Tap Value) 

1 GHx, I-Way RF Only Wlde Body Multi-Tap 

RUurn Loss (InIOuUlap, Mln.) 

Frequency (MHz) 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 

Return Loss (dB) -- 16 - 18 18 18 17 16 
- ..................... ... 16 16 

-- 

RMT2002W-RF-4 (dB) 16 18 18 18 17 I 6  -- 16 16 -- 

-- 

l nx r t l on  Loss (Max.) 
Tap Value (dB) 4 8 - 11 14 17 20 23 26 29 32 -- 
5-10 MHz T 3.5 1.7 1.2 0.7 0.7 0.7 0.7 0.7 0.7 

- 
11-50 MHz T 3.5 1.6 1.2 0.7 0.7 0.7 0.7 0.7 0.7 .- 

51-100 MHz T 3.7 1 . 6 1 . 2  0.7 0.7 0.7 0.7 0.7 0.7 
-- - 

101-300 MHz T 3.8 1.7 1.3 0.8 0.7 0.7 0.7 0.7 0.7 

301400 MHz T 3.9 1.9 1.6 1.0 1.0 0.8 0.8 0.8 0.8 

401-500 MHz T 3.9 2.1 1.6 1.0 1.0 0 8  0.8 0.8 0.8 

501600 MHz T 4.2 2.2 1.6 1.1 1.0 0.8 0.8 0.8 0.8 

601-700 MHz T 4.5 2.4 1.8 1.3 1.1 0.9 0.9 0.9 0.9 

701-800 MHz T 4.6 2.6 2.1 1.4 1.2 1.1 1.1 1.1 1.1 - 
801 -900 MHz T 4.7 2.8 2.4 1.6 1.3 1.3 1.3 1.3 1.3 

901-1000 MHz -- .-A T 4.8 3.3 2.9 1.9 1.6 1.6 1.6 1.6 1.6 - 

TapteTap lsokdon (MIn.1 

Frequency (MHz1 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 
Tap-to-Tap (dB) 18 23 25 25 23 21 21 18 

Tap Loss Tolerance 

Tapvalue (dB) 4 8 11 14 - 17 20 23 26 29 32 
5-500 MHz - f l . O  f1.5 f1.5 1 5  1 5  f1.5 f l . 5  I .  f1.5 +I5 

501 -600 MHz 
-- 

f1.3 11.5 * I S  5 5 +I5 5 f1.5 I .  f1.5 

601-900 MHz 7 f1.5 5 f1.5 f1.5 f1.5 t1.5 21.5 +1.5 +1.5 
901-10W MHz .. - f2.0 1 .  f l .8  f1.8 1 8  f1.8 fl.8 1 8  I .  f2.0 

-..- 
Output-to-Tap Isolation IMin.1 
Tap Value (dB) 4 8 11 14 17 20 23 26 29 32 - 
5-10 MHz T 18 18 20 30 30 35 38 40 42 

11-50 MHz 
- .- T 25 25 20 30 30 37 40 42 43 ..... - --- - -- 

51-300 MHz T 25 25 23 3 0  30 35 35 42 44 

301 -400 MHz ~ T 23 .. 23 21 30 30 ....... 33 34 42 44 ...... . 
401-500 MHz .- T 22 22 20 30 30 33 33 40 42 

-- 

501-600 MHz - T 21 21 20 30 27 32 -. 30 39 41 
601-900 MHz T 19 19 19 28 25 26 26 30 32 -- 
901-10WMHz T 18 18 18 - 25 23 25 25 27 31 

- 

I p r r n ~ n , a . ~  Wb,m <o<hnge  *nnm m b e  

ww.arrisi.~om 4 RMTlGMuhi 01.19.07 



REGAL@ 
RMT2OW 1 GHz MULTI-TAPS 

A R R-1-s ' 
TeleWire Supply" 

SPECIFICATIONS 
RMT2004W-RF-XX (XX Denotes l a p  Value) 
) 

Return Loss (InlOutilap, Min.) 
Frequency (MHz1 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 --- 

- - Return Loss (dB1 16 18 18 18 17 I 6  16 I 6  

RMT2004W-RF-8 (dB1 16 18 I 8  18 17 16 16 16 
RMT2004W-RF-I4 (dB) I 6  18 18 18 I 7  16 I 6  16 

-- 

- - -- - 
lnse~tion Lou ( M a r l  
TapValue (dB) 4 8 11 14 17 20 23 26 29 32 -- 
5-10 MHz NIA T 3.3 1.7 1.3 0.9 0.8 0.7 0.7 0.7 
11-50 MHz NIA T 3.5 1.6 - 1.2 0.8 0.7 0.7 0.7 0.7 - 
51-100MHz NIA T 3.7 1.9 1.4 1.1 0.8 0.7 0.7 0.7 -- 

- 101-300 MHz NIA T 3.7 1.9 1.4 1.1 0.8 0.8 0.7 0.7 
301400 MHz NIA T 4.0 2.0 1.6 1.3 1.0 0.8 0.8 0.8 
401-500 MHz NIA T 4.0 - 2.1 1.6 1.3 1.0 0.8 0.8 0.8 
501 -500 MHz .- NIA T 4.2 2.2 1.7 1.3 1.0 0.8.- -- 0.8 0.8 

- 
60-700 MHz NIA T 4.4 2.5 2.0 1.3 1.1 0.9 0.9 0.9 - 

701 -800 MHz - NIA T 4.6 2.8 2.3 1.5 1.2 1.1 1.1 1.1 
801-900 MHz NIA T 4.6 3.1 2.7 1.7 1.4 1.3 1.3 1.3 -- - - 
901-1 000 MHz NIA T 4.8 - 3.6 3.0 2.1 1.6 1.6 1.6 1.6 

~p -- 
Tap-tc-Tap Isolation (min.) 
Frequency (MHd -- 5-10 11-20 21400 401-500 501-600 601-700 701-900 901-1000 
Tapto-Tap (dB) 20 23 25 25 25 21 21 - 19 
RMTZW4W-RF-8 (dB) -- 18 23 25 25 23 21 21 19 
RMT2004W-RF-14 (dB1 18 20 20 20 20 20 20 18 -- 

-- . -- 

Tap LouTolmnce 
Tap Value (dB) 4 - 8 I 1  14 17 20 23 26 29 32 -. 

- 
5-500 MHz -- NIA f l . O  f1.5 fl.5 I I iI.5 f l . 5  f l .5 f2.0 
501400 MHz NIA I .  I .  5 I f l5 fl5 I .  f l . 5  f2.0 
601-9W MHz NIA I I 5 1 5  5 5 5 f1.5 f2.0 
901-1000 MHz NIA ~ f2.0 I .  I I .  8 I .  I 1 f2.0 .- 

- -- .- 
Output - tdap isolation (Mln.) 
TapValue (dB) 4 8 11 14 I 7  20 23 26 29 32 

- - 

5-10 MHz NlA T 18 20 25 33 35 38 40 42 
- --- 

11-50 MHz - NIA T 25 20 25 33 37 40 42 43 ... 
51-300 MHz NIA T 25 23 23 33 35 35 40 42 - ... -- -- 
301-400 MHz ~~ .~ NIA T 25 21 23 31 32 34 40 42 .p-.p.-p---..-p 

4 0 1 - 5 0 0 ~ ~ ~  
-- - - 

NIA T 23 20 21 30- 30 33 38 40 
501 400 MHz NIA T 22 20 20 - 28 28 30 37 38 
601 -900 MHz NIA T 20 I 9  19 27 25 26 30 32 -- 
901-1000 MHz -. NIA T 18 18 18 25 24 25 27 31 .- -. -- 
IprLnml .n,ub* ro < h n g * r n h ~ ,  notice 

wlll.arrisi.com 5 RMTlGMuM 01.19.07 



REGAL@ 
RMT2000 1 GHz MULTI-TAPS 

A R R I S  
TeleWire Supply" 

SPECIFICATIONS 
RMT2001-RF-XX (XX Denotes Tap Value) 
1 GHx,I-Way RF Only Wlde Body Multi-Tap 
Return Loss (InlOuflap. Min.) 
Frequency (MHz) 5-10 11-20 21-400 401-500 501-600 601-700 701-900 901-1000 

Return Loss (dB) 
- . 18 16 . -  18 18 17 16 16 16 

RMTZOOE-RF-I 1 (dB) 16 18 18 18 17 16 16 16 

Inswtion Loss (Max.) 

- Tap Value (dB) 4 8 I 1  14 17 20 23 26 29 32 -. 
5-10 MHz NIA NIA T 3.5 1.8 1.2 1.0 0.9 0.7 0.7 

11-50 MHz NIA NIA T 3.5 1.7 1.1 0.9 0.9 0.6 0.6 

401-500 MHz NIA NIA T 4.2 2.2 1.6 1.2 1.1 1.0 1.0 

501400 MHz NIA NIA T 4.4 2.3 1.7 1.5 1.3 1.1 1.1 

901-1000 MHz NIA NIA T 4.9 3.6 2.9 2.1 1.7 1.7 1.7 

Tap LouTolennce 
Tap Value (dB) 4 8 11 14 17 - 20 23 26 29 32 

5-500 MHz NIA NIA I I .  *I5 5 I .  t 1 5  t 1 5  k1.5 
501-600 MHz NIA NIA 3 1 . 5  1 . 5  1 . 5  kl.5 k l .5 k1.5 kl.8 

601 -900 MHz NIA NIA I .  +I5 1 . 5  I I .  1 .  1 *2.0 

901-1000 MHz NIA NIA *2.3 *2.3 8 I I .  I .  I .  k2.3 -- 

Output-to-Tap lwladon (Min.) 
Tap Value (dB) 4 8 -- 11 14 17 20 23 26 29 32 

5-10 MHz NIA NIA T 18 20 26 35 35 38 40 
11-50 MHz NIA NIA T 25 20 26 35 37 40 42 
51-300MHz NIA NIA T 25 23 - 23 35 35 35 42 

301-400 MHz -- NIA NIA T 25 21 23 35 33 34 42 
401.500 MHz NIA NIA T 23 20 21 33 33 33 40 
501-600 MHz .... NIA NIA T 22 20 20 32 32 ~ 30 39 

I :- 601-900 MHz NIA NIA T 20 I 9  19 30 28 26 30 .- 
901-10WMHz --- NIA NIA T 18 18 18 28 27 25 27 - 

rprrn<ams.m w b w  la rhnw wnhorc nome. 



REGAL@ 
RMT2000 1 GHz MULTI-TAPS 

A R R I S  
TeleWire Supply" 

GENERAL SPECIFICATIONS 
EM1 Shellding 1OOdB Mlnlmum 

Power Rating 12 amps ac. 60-90 Volts, 1-60 Hz 
Hum Modulation @ 10 amps90V.60 Hz --- 70 dB Typical,60 dB Minimum 

Water Tight -- -- 15 PSI 
- 

Pedestal Porl Spacing 
2 and 4 Narrow Body,in. Icm.1 

- 
1.5 (3.811 (Center to Center) 

B-Way Wide Body, in.(cm.) .- . .- - - -- 3.0 (7.62) (Center to Center) 

Phyxlcal Dlmenshs 

Narrow Body (L x W x H) in. (cm) 3.75 x 3.5 x 2.5 (9.53 x 8.89 x 6.35) 

Wide Body (L x W x HI in. (cm) 4.5 x 535 x 2.2501.43 x 13.33 x 5.72) 

Torque Specifications 

Hauling Closure Screws 20-30 inllbs. 

Center Conductor Seizure- .- 7-10 inllbs. 

- Pon Plugs - 10-2 inllbs. 

F-Pons 30-40 inllbs. 



REGAL@ 
RMT2000 1 GHz MULTI-TAPS 

A R R~ I -S  ' 

TeleWire Supply" 

ORDERING INFORMATION 
Narrow BodvTaar 

- - 

Wide Body Taps 
1-way 4 - m y  s w a y  
Model t Part t Model # Part # M o d d  # Part # 



Chapter 8 - HeadendlHub Tests Results 
Insert documentation on headend and hub testing in this section, including frequency 
measurements, most recent color tests, carrier level measurements, hum measurements, in- 
channel response measurements, and any other additional testing. Auto-tests are typically done 
with the headend as an additional test point for carrier levek; insert FamilyWare headend test 
point documentation here. 

Note: only use auto-test mode for carrier levels. Use manual measurements for hum, 
carrier to noise, etc. 





Most Recent Color Test 
Edit table as necessary or insert completed forms from field into fhis section 

Add to table as necessary for all channels 



e Chapter 9 - Test Point Tests Results 
Insert POP reports, field sheets etc. in this section. Insert test points in order. 







Node a AX113 Tap Value 
Pnnl a Hd HElHub -h 

rnrnrn~", U",. "" ...... " ..,.. "- 
)vl.ual Levels - 24 Hour and 8 MonUl Perkrmanco T.stpolnl Sconl  1001 PASS 



lestvinr: (TPM) K e m d  8L 6 h r n  4L Cascade: IWe Node U: AX263 Tap Value: 
T~su*.: l r m ~  Pole R Print L. E 4  HElHub: Wondh 

Comment No@: 



Node* Tap Vslue 
Pnnt I E-7 HVHub AkW#l9  

Comment Note: 



~estpolnt: (TPOO 901 M. k m p r s t  Cascade Nuh 
Tntdrtw UUO# Pale L 

Node R AX156 Tap Value 
Pnnlt G 4  HUnub A W N  



Testpaint: (TR7) 628 &#nu R C a m d o  Nod* Node X.  AX487 Tag Value 
Testdate: W e  Pole I: U~irOmund Ptint a. 0.10 HElHub W* C~mmenlN~te:  



Tmtpolnt ( P O I )  5109 Oudnn Dr. Cascade Nu& Node I iU(520 Tao value 
TasldRm UM* Pols I UMlYGmYnd PnntI W H W u b  +kWlU 

Comment Note: 

lo t  15.6 1 15.61 15.7 1 15.6 1 14.3 1 14.4 I 14.4 1 14.4 1 0.1 1 1.4 1 14.3 1 





Node# Mlgl Tap Value 
PnntU W HElHub ULTWfb 

Comment Note: 







a Chapter 10 - Summaries 
Insert FamilyWare POP system summary in this section before narrative 

Narrative 

Channels 95,96,21,22,24,37.40,45,55,58,66,68,69,71,74,75,78 have been removed ftom 
the analog line up. 



@ 
System: Alexandria 

Test Series: Summer 2009 

Test Period: July-Augusf 

Score: 1W.00 

notes: 

Subscribe-: 50,366 

Analog Bandwidth: 750 50 Dlgital OAMs above 510 MHz 

Testpoints: 12 11 AddlUonal test locations and HE 

Test Channels: 9 Channels 2.1 1.18.8,28.32.47.56.72 

Hubs: 0 

Max Peak to Valley 13 dB Fmm FCC rules based on analog bandwidth 

Baseband Converter 1 Enter 1 if baseband. 0 if Heterndyne 

Headend: Alexandria 

Address: 3900 Wheeler Ave. Alexandria VA, 22304 

Person Responsible: Grw Harmon 

Experience: 25 years CATV industry 

Assisting: 

Test Equipment 

HP 8591C Analyzer 

JDSU 5000 

Actema SDA 4040 

Cybertek Examiner 

Channel Carriage: 

Test Procedures: 

Terminal Isolation: 

CLI: 

Flvoverl320 Info: 

Model Number Calibratlon Date Serial Number 

AT25MRQ 914RW8 6583-0905 

SDA-5000 91412008 413408 

SDA44OLl 7/2912008 4240086 

101128001 NIA NIA 

See file In FCC Public Inspection File 

See file In FCC Public lnspeetlon File 

See file in FCC Publk Inspection File 

See file in FCC Public InspecUon File for Logs and Repairs 

Most recent fiyover was 3/25/09 with a score of 1 WX (FCC) 

See file in FCC Public lnspactlon Flle 
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a Chapter 1 - Test Qualifications 
FCC Pan 7b 601 I An idenutncu!on of n e  instrumenis, tncluding h e  malcs. modrl n.mbcn. and lhc m a t  rcccntdate of callarauon 
a dncnpilon o l  lhc proccd~rcs ultllzrd and a sfalarnent of lnc q~allilcat~ons ,f lnc pcnon pcrimnlne the lcslr ih8.l alst) be Inc udcd 

Person Responsible for Testing: 
Brandi Porras 

Industry Experience: 
16 Years in CATV industry 

Technical Certifications: 
NCTI - System Technician, NCT5 -Network Maintenance Technician 

Additional Comments: 



0 Chapter 2 - Scheduling, Requirements, and 
Methodology 

FCC Proof of Performance 

Two Proofs must be completed each calendar year 

The time period between any two proofs must not exceed seven months 

All repairs and retesting must be completed before the filing deadline 

Twenty-four Hour Signal Variation Test 
Two twenty-four hour tests must be completed each year, one in January and one 
in July 

Initial repeat testing on failed twenty-four hour tests must be completed by 
February 10" or August 1 0" respective to each test period 

It is the general manager's responsibility to insure that the twenty-four hour tests 
have been completed and passed by the end of February and again by the end of 
August 

Color Testing 

a Color tests must be completed tri-annually for chrominance-luminance delay 
inequality, differential gain, and differential phase 



9 FCC Public Inspection File 
This page addresses FCC Public Inspection File requirements only for documentation 
typical processed by technical sta@ It does not address the political file, sponsorships, 
EEO, or children's programming. 

The following paragraphs are excerpts from FCC rules followed by comments and 
interpretations. 

B 76.305 Records to be maintained locally by cable system operators for 
public inspection 

(a) Records to be maintained The operator of every cable television system having 1,000 
or more subscribers shall maintain for public inspection a file containing a copy of all 
records which are required to be kept by 5 76.207 @olitical file); 76.22 l(f) (sponsorship 
identifications); 76.79 (EEO records available for public inspection); 76.225(c) 
(commercial records for children's programming); 76.601(c) (proof-of-performance test 
data); 76.601(e) (signal leak-age logs and repair records) and 5 76.701(h)(records for 
leased access). 

(1) A record shall be kept of each test and activation of the Emergency Alert System 
(EAS) procedures pursuant to the requirement of pan 1 1 of this chapter and the EAS 
Operating Handbook. These records shall be kept for three years. 

(2) [Reserved] 

(b) Location of records. The public inspection file shall be maintained at the office which 
the system operator maintains for the ordinary collection of subscriber charges, resolution 
of sub-scriber complaints, and other business or at any accessible place in the community 
sewed by the system unit(s) (such as a public registry for documents or an attorney's 
ofice). The public inspection file shall be available for public inspection at any time 
during regular business hours. 

(c) The records specified in paragraph (a) of this section shall be retained for the period 
specified in 55  76.207,76.221(!), 76.79, 76.225(c), 76.601(c), and 76.601(e), 
respectively. 

(d) Reproduction of records. Copies of any material in the public inspection file shall be 
available for machine reproduction upon request made in person, provided the requesting 
party shall pay the reasonable cost of reproduction. Requests for machine copies shall be 
fulfilled at a location specified by the system operator, within a reasonable period of time, 
which in no event shall be longer than seven days. The system operator is not required to 
honor requests made by mail but may do so if it chooses. 

Comments 

Insure that your FCC public inspection file is well organized, and 
professionally maintained. 

Insure all EAS tapes that document all tests and activations of the EAS 
system are kept in the file. Moreover, any other documentation of EAS 



8 
activity is suggested. (correspondence with local authorities, maintenance 
records, etc.) 

5 76.614 CLI Filing lnformation 

Cable television operators transmit-ting carriers in the frequency bands 108-137 
and 225-400 MHz shall provide for a program of regular monitoring for signal 
leakage by substantially covering the plant every three months. The incorporation 
of this monitoring program into the daily activities of existing sewice personnel in 
the discharge of their normal duties will generally cover all portions of the system 
and will therefore meet this requirement. Monitoring equipment and procedures 
utilized by a cable operator shall be adequate to detect a leakage source which 
produces a field strength in these bands of 20 mV/m or  greater at a distance of 3 
meters. During regular monitoring, any leakage source which produces a field 
strength of 20 mV/m or greater a t  a distance of 3 meters in the aeronautical radio 
frequency bands shall be noted and such leakage sources shall be repaired within a 
reasonable period of time. The operator shall maintain a log showing the date and 
location of each leakage source identified, the date on which the leakage was 
repaired, and the probable cause of the leakage. The log shall be kept on fde for a 
period of two (2) years and shall be made available to authorized representatives of 
the Commission upon request. 

[SO FR 29400, July 19,39853 

Comments 

Leakage logs must be kept in the FCC public inspection file. It is 
suggested that monthly LES 320s, annual flyover 320s, and other 
related documentation also be filed. 

Note that these records must be kept for five (5) years. 

S 76.601 Proof of Performance Filing Information 

(c) The operator of each cable television system shall conduct complete performance 
tests of that system at least twice each calendar year (at intervals not to exceed seven 
months), unless otherwise noted below, and shall maintain the resulting test data on 
file a t  the operator's local business office for at least five ((5 years. The test data 
shall be made available for inspection by the Commission or  the local franchiser, 
upon request. The performance tests shall be directed a t  determining the extent to 
which the system complies with all the technical standards set forth in 76.605(a) 
and shall be as follows: (refer to rules) 

Comments 

Note that POP records must be kept for five (5) years. 



e Test Location Guide and Summary 
Headend 

Visual, aural, offset frequency counts on all channels 

Visual and aural carrier levels on all channels 

Hum tests on all channels 

Color tests 

Field Test-points 

Visual, aural, offset frequency counts on all channels thru 100' drop; test channels 
thru converter 

Visual and aural carrier levels on all channels thru 100' drop; test channels thru 
converter 

Twenty-four hour (6 month) variation tests thru 100' drop (must be done in 
January and July and represent warmest and coolest time of day) 

In-channel response on test channels thru converter 

Visual Carrier to Noise (C/N) on test channels, thru 100' drop, thru converter 

a Coherent Disturbances (CSO, CTB, other) on test channels, thru 100' drop, thru 
converter 

Hum on tests channels, thru 100' drop, thru converter 

Analysis of Test Results 
The person responsible for the tests must analyze and evaluate the test results and 
formulate an action plan to address any failures immediately 

Failure Action Plan 
a Repair and re-testing before the filing and reporting deadline is essential 

a Repair and re-testing should be given top priority, same as a major outage 

a Failures that are impossible to repair before the reporting and filing deadline (end 
of February or August respectively) require a written action plan to address the 
problem submitted to the regional engineer 



Proof Specifications - Comcast and FCC 

11 NON -AERONAUTICAL I+/- 25 KHz b- 25 KHz 

11 AERONAUTICAL I- 3 KHz +I- 5KHZ 

I~INIMUM VISUAL CARRIER LEVEL dbmv @ loo R. 13 dbmv a loo  R. 11 

1 PEAK-TO-VALLEY I 11  db 1301400 MHz I 

ADJACENT VIDEO CARRIER LEVEL RATIO 

MAXIMUM VIDEO CARRIER LEVEL DIFFERENCE 

1 (Any db over the required #. Fails) I 112 db 1401-500 MHz ( 
1 I 1 3  db 1501600 MHZ 1 

3 db 

15 db 

3 db 

10 db 10-300 MHz 

CARRIER-TO-NOISE RATIO 

(under 43 falls) 

I~IN CHANNEL FREQUENCY vs GAIN I+/- I db @ HEADEND 1 II 

UM MODULATION 

I1 +I- 2 OVERALL +/- 2 db 
f I 

43 db and over (passes) 

or design spec 

3% 

//CROSS MODULATION 5 db 0 db 

43 db and over 
(passes) 

~SIGNAL LEAKAGE <20 uvlm @ 10 feet <20 uvlrn @! 10 feet 

(Record Highest % in Test Points) 

'Audio Frequency Norm- Between 4.495 and 4.505 

I 



Channels Required for Testing 
Each test point must be tested for aural frequency offset, carrier to noise, CSO, CTB, 
discrete beats, in-channel response, and hum on the following number of channels based 
on system bandwidth. 

Also test two (digital QAM) channels for digital power and constellation uniformity (this 
is not required, but highly recommended) 

Number of Channels 1 Up to XX MHz (system analog bandwidth) ~ 

Note: test channel requirement is based on analog bandwidth, not full bandwidth. This is 
typically 550 MHz in upgraded systems requiring nine (9) test channels. 

Select channels where the programmer provides multi-burst VITS for in-channel 
response testing, otherwise a VITS generator will be required. 

This system utilizes < 531 MHz analog bandwidth; '1 test channels will be used for the 
tests. 



Chapter 3 - Test Equipment List 
FCC Pan 76.6011 An identification of the instruments, including the makes, model numbers, and the most recent dale of calibration. 
a descriptionofthe procedures ulilized, and a sletement of the qualilications o f  the person performing the tesls shall also be included. 

Notes: 

Manufacturer 

HP 

Aderna (Wavtek) 

JDSU 

JDSU 

Model Number 

8591c 

4040D 

SDA-5000 

SDA-5000 

Most Recent Calibration 

09-04-09 

12-0 1-09 

12-01-09 

12-01-09 

Serial Number 

3916A04384 

4240082 

0413408 

9393142 



Chapter 4 - Headend, Hubs, Test Point List 

Requirements 

Headends up to 12,500 subscribers require six test points 

Headends from 12,50 1 to 25,000 subscribers require seven test points 

Headends from 25,001 subscribers require eight test points 

Add one test point for each additional 12,500 subscribers 

Microwave links require at least one test point 

Fiber links to remote hubs need to be represented by at least one of the total 
system test points 

Headend tests are also required at hubs, i.e. frequency counts on all channels, 
color tests, etc. 

Headend Information 

Headend Name: Alexandria Headend 

Headend Address: 3900 Wheeler Ave. 

Headend Phone Number(s): (703) 567-4616 voicei XXX-XXX-XXXX EAS Override. 

Headend Coordinates: N 38 deg 48 min 29.25 seconds, W 77 deg 06 min 02.90 sec 

Hubs: 

FCC Tower Registration Number: N/A 

FCC TVRO Registration Number: N/A 

FCC Commercial Radio License Number: N/A 
EAS System(s): TRILITHIC EASY PLUS 

EAS Log Locations: Current activity log at headend. Tape originals in headend 
technician's files, copies made monthly and placed in public inspection file. 

EAS FIPS Codes Serviced By Headend: 05 150 

EAS Stations Monitored: LPl (WTOP 103.5), LP2 (WJZW 105.9) 

Alerts Processed: Termination, Monthly Test, Weekly Test (log), Tornado Warning, 
Flood Warning, Severe Thunderstorm Warning, Winter Storm Waning, Blizzard 
Warning, 'Local Government Override Provided 



I, Field Test Point Information 

Tasl Point ID: TPI 
Address: 85 S. Bragg St 

Headcnd: Alexsndria 

Hub: 

Pole Number: 

Ca~cade:  Node 

Laser Number: 

NodeNumber: AXW7 

Tap Velue: 

Print Number: H-I 

Notes: 

Test Point ID: T W  

Addms: Towa Ct. 81 S. Whining St. 

Hcadend: Alexandria 

Hub: 

Pole Number: 

a Cascade: Node 

h e r  Number: - 
Node Number: AX043 

Tsp Value: 

Print Number: H-l 

Notes: 

Test Point ID: TP U.3 

Address: 1 N Danelson St. 

Headend: Alexandria 

Hub: 

Pole Number: 

Cascade: Node 

Laser Number: 

Node Number. AX1 13 

Tsp Value. 

h i n t  Number: H-5 

Notes: 



Test Point ID: TP U4 

Address: Kenwood St. & Fern St. 

Headend: Alexandria 

Hub: 

Pole Number: 

Cascade: Node 

Laser Number: 

Node Number: AX295 

Tap Value: 

Print Number: E-5 

Notes: 

Test Point ID: TP# 5 

Address: 1121 Allison St 

Headend: Alexandria 

Hub: 

Pole Number: 

Cascaede. Node 

Laser Number: 

Node Number: AX356 

Tap Value: 

Print Number: E-7 

Notes: 

Test Polnt ID: TP # 6 

Address: 901 N. Kemper St. 

Headend: Alexandria 

Hub: 

Pole Number: 

Cascade: Node 

Lser Number: 

NodeNumber: AX155 

Tap Value: 

Prinl Number: G-4 

Notes: 



Test Point ID: T P  U 7 

Address: 528 Bellvue PI. 

Headend: Alexandria 

Hub: 

Pole Number: 

Csscade: Node 

Laser Number: 

Node Number: AX487 

Tap Value: 

Print Number: G-I0 

Notes: 

Test Point ID: T P  # 8 

Address: 5109 Gardner Dr. 

Headend: Alexandria 

Hub: 

Pole Number: UIG 

Csscade: Node 

Lsser Number: 

Node Number: AX520 

Tap Value: 2018 

Print Number: No Print 

Notes: 

Test Point ID: T P  # 9 

Address: 418 Bsshford Ln. 

Hendend: Alexandria 

Hub: 

Pole Number: UIG 

Csscade: Node 

h e r  Number: 

Node Number: AX486 

Tap Value: 2018 

Print Number: G-I0 

Notes: 



Teat Point ID: TP U 10 

Address: 5465 Colfax Ave. 

Headend: Alexandria 

Hub: 

Pole Number: 

Cascade: Node 

Laser Number: 

Node Number: AX192 

Tap Value: 

Prinr Number: C-3 

Notes: 

Test Point ID: TP U 11 

Address: 2357 N. Early St. 

Headend: Alexandtis 

Hub: 

Pole Number: 

Cascade: Node 

Laser Number: 

Node Number: AX290 

Tap Value: 

Print Number: E-5 

Notes: 

Test Point ID: TP # 12 

Address: Headend 

Headend. Alexandria 

Hub: 

Pole Number. 

Cascade: 

h e r  Number: 

Node Number: 

Tap Value: 

h in t  Number: 

Notes: 



- ~ ~~ . 
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e 
Chapter 5 - Channel Carriage List 
Include all DTVIDOCSIS channels/allocations including reverse frequencies (attach 
DTV list) 

74.OOMhz 

A-5/95 As 

A4196 Ae 

A-3197 Ae 

I 

I 

CONVERTER DATA 

Resewed for IwHouse Cameras 

Digital QAM 

Digital QAM 

NIA 

Muitiple 

Multiple 

N/A 

TIER 

TIER 

CRAN 

CPAN 

CRAN 

CRAN 

C 

C 

C 

C 



DD140Ae I Multiple BASIC CRAN C 

FF142 Ae I N LAND TVLAND 

HHl44 Ae I I I DISNEY 1 DISNEY BASIC 1 CRAN 1 C 

BASIC CRAN C 

11145 Ae 

NICKELODEON NICK 

I Digital M M  

BASIC 

Multiple TIER CRAN C 







@ Chapter 6 - Description of Test Procedures 
FCC Pan 76.601.1 An identification of the instruments. including the maker, model numbers, and the most recent dale of calibration, 
a description ofthe procedures utilizd, and a stalemen1 of Ule qualifications of the person performing the tests shall also be included. 

Note: Subscdhr temlnal Is Interprated as the ouQul of the set-top converter (all tests) 

Carrier to Noise 

FCC Requirement 
76.605 a 7 

Carrier to Noise Ratio 

'The ratio of RF visualsignal level to system noise shall be as follows: 

As of June 30. 1995, shall not be less than 43 decibels." 

Area Specifics 

The signal level input must be high enough to insure the test equipment internal 
noise is not hindering carrier to noise readings. 

When using a signal level meter, the typical input level is 20 dBmv, or as stated in 
the operator's manual. 

I00 ' Drop 

System Specific Notes: 



Coherent Disturbances 
Composite Triple Beat, Composite Second Order Beat, Discrete Beat 
Measurement 

FCC Requirement 
76.605 a 8 i. ii 

Coherent Disturbances 

The  ratio of visual sngnal eve1 to tne n s  ampnddde of any wherent d stdmances such as lntermodu atlon products 
secoid and thlrd order adonons or discrete-frequency n tehr  ng sngnais not operating on proper offset asstgnments 
shall be as follow: 

The ratlo of v sdal slgnal levels to coherent dtstdmances sha, not be less than 51 aeclbels for noncoherenl channe, cable 
telev Slon systems when measdrea w th modd ated carrlen and tune averapea, ana 

the ratio of visual signal level to coherent disturbances which are frequency-coincident with the visual canier shall not be 
less than 47 decibels for wherent channel cable systems, when measured with modulated carriers and time averaged." 

Area Specifics 
The imDortant thina to keeD in mind about Coherent Disturbance tests is that it includes more than CSO and CTB 
A~tomated CSO/C?B meisurements are fine lo! some thlngs but shouid not oe used for proofs The reason 15 tnat 
automated routlnas perform meas~remerts only at tne common CSOlCTB freqdencles (tnats at the vm~a l  camer *I- 750 
kHz and +I- 1 25 MHz tor the standard cnannel plan In the US) 

Because a nanow resolution bandwidth filter and heavy video fineling is used for the test, it is necessarily slow. If you use 
automated techniques, you can have the channel out of service for longer than necessary and get the wrong numbers1 

Canlen leak ng out of the haadend or Ingress are common examp.es of wherent aetumances that would pot oe 
measured ylmg adomats CSO ana CTB procedures For example the locan osc~llator n tne mod~lator or processor 
seven channels down from the channel under test might get into the system. This causes a color beat in the picture of the 
channel under test. It would not be measured using Gtomated methods 

Fortunately, CO tests can be run properly, accurately, and quickly using semi-automated or manual methods. 

Performing coherent disturbance testa properly, accurately, and qulckly 

Don't use autmated methods that only measure CSO and CTB. The key is to use manual or semi-automated methods 
that allow the operator to seled the disturbance(s). any, to be measured. This allows a check across the entire channel 
and measurement of only the largest disturbanm(s). If no disturbances are visible, the channel can be retumed to service 
immediately. 

For one popular analyzer, this is the dif ferem between having the channel out of service for more than 90 seconds (and 
still not doing a thorough test), and having it off for 10 seconds and doing the test properly! When disturbances are found, 
the lamest one can be measured first. and assumilw it meets the reauirements, the channel can be retumed to service in , - 

less th in 30 seconds. 

If you run coherent disturbance tests at the tap instead of at the output of a converter (get your "good engineering 
p r a c t i i "  statement ready), consider allernatives to using tunable preseledor finen. It's very easy to make mistakes with 
tunable fillers. esDecialtv when lookina for sianals across the entire channel bandwidth. Remember. the reason for the 
finer a to mlnlmue interkodu,allon aliton oh(sucn as CSO and CT0) produced In the spedrum analyzer With many d 
the n m r  analyzers  yo^ don? need the filler d  yo^ heap the analyzeh mput level in the 5 dBmV to 10 dBmV range 
Anematwety Lse e fixed t ~ n e d  f i k r  that 1s several channe s w~de For exampk a 100 MHz w~de f i k r  efkdlvely reduces 
the number of channels to 16, dnme t i l l y  reducing the iketihood ot SigniFcant beats being generated in the aiaiyrer 

The input to the spectrum analyzer must be sufficient to overcome the noise of the 
test equipment (typically 20 dBmv or manufacturer's recommendation) 



w The input to the spectrum analyzer must be sufficiently band-passed to prevent 
overloading in the spectrum analyzer. 

w If a set top converter is used for band-passing, it must not have automatic gain 
control or frequency circuits. Base band converters cannot be used to measure 
composite beats. 

System Specific Notes: 

Tap 
Meter or 
Analyzer 



e 
Hum 
Low Frequency Distortion Measurements 

FCC Requirement 
76.605 a t 0  

Hum 

"The peak lo peak variation in visual signal lwei  caused by undesired low frequency disturbancss (hum or repetitive 
transients) generated within the syslem, or by inadequate low frequency response, shall not exceed 3 percent of the 
visual sianal level. Measurements made on a sinale unmoduiated camer may be used to demonstrate comDlianca with 
this paraheter at each test localion." 

- 

Area Specifics 

Insure that there is sufficient level to meet the test equipment requirement for an 
accurate measurement. 

Always measure low-frequency distortions to 1 kHz. Just sixty and one-twenty 
cycles will not cover switching power supplies. 

Measure all channels at headend 

Et 1 1 Meter or 

Point Jumper Analyzer 

System Specific Notes: 

Meter or 
Analyzer 

- 
Tap - 100' drop 



a In-channel Frequency Response (amplitude characteristics) 

FCC Requirement 
76.605 a 6 

Amplitude Characteristics (In-Channel Response) 

'The amplitude characteristic shall be within a range of t 2  deubels from 0.75 MHz to 5.0 MHz above the lower boundary 
frequency of the cable television channel, referenced to the average of the highest and lowest amplitudes within these 
frequency boundaries. 

Prtor to December 30. 1999 the amp tude cnaraner~stic may be meas-red aher a scbscr ber tap and oefore a convener 
tnat 1s provoaea ana ma~ntalneo by the caole operator 

As of Decamber 30. 1999, the amplitude characteristic shall be measured at the subacriber terminal." 

Picture Carrier Color Subcarrier 

Mult i-bunt VITS 

I 
4 I 
I 3.579545 mHz I 
4 I 

I 1.25 4.5 mHz 5.75 1 - 7 

0 m ~ z  6 mHz 6 mHz 

The d multiburst packet falls outside the FCC testing range for C A N  

Area Specifics 

Required at headend and test-points 

Measure test channels 

Measure thru converter 

Insert VITS at headend for modulated channels 

Use programmer's multi-burst if available 

Broadcaster multi-burst is typically found at: field 2, line 19 

Disregard 6" multi-burst packet on manual measurements 



Converter 1 Meter or I 
Analvzer 

100 ' Drop I I 

Note: May require VlTS insertion at headend if no broadcaster multi-burst available 

System Specific Notes: 

Meter or 
Analyzer 

7 

HE 
Test 
Point - Jumper 



9 
Frequency Measurement 

FCC Requirement 
76.605 a 2 

Aural ORet Frequency: 

"The aural center frequency of the aural carrier must be 4.5 MHz i 5 kHz above the frequency of the visual carrier at the 
(headend), and at the subscriber terminal." 

Area Specifics 

Count visual and aural carriers (documentation should have visual carrier 
frequency, aural carrier frequency, and - 4.5 MHz offset) 

Test and document all channels at headend 

Test and document all channels at end of 100' drop (all test-points) 

Test and document only the test channels thru converter (all test-points) 

Connect calibrated frequency counter 

Refer to manufacturer's instructions 

Meter or 
Analyzer 

100 ' Drop 

Meter or 

Point Jumper Analyzer 

The rules say that this should be measured in the headend and at the subscriber tenninal 

The frequencies at the tap and at the output of the set-top converter - depending on the type of converter being used - 
may be d i l rent .  So, is necessary to measure the aural offset frequencies on all channels? The answer is no! The rules 
also say that the aural offset frequency is one of me tests that are only required on the test channels. 

A9 a praalcal matter. wa run this test by measunng the frequencies of all channels .n the headeno, then. on the fiela, wa 
measure all channels off the tap - ana only the test channels at the obtput of a set-top converter. For most systems. 
frequencies measured at the tap will be no dinerent than those in the kadend 

The aural oRet frequencies measured at the outpul of a set-top converter will also bethe same as those in the headend 
-except when a baseband type of converter is used. For a baseband converter, the aural o h t  frequency is essentially 
constant. In the field, there's no need to go beyond the minimum required tests. 

9 System Specific Notes: 



Carrier Level Measurements 

FCC Requirement 
76.605 

(3) The visual signal level, across a terminating inpedance which correctly matches the internal impedance of the cable 
system as viewed from the subscriber terminal, shall not be less than 1 millivolt across an internal impedance of 75 ohms 
(0 dBmW. Mditionallv. as measured at the end d a 30 rneter 1100 foot1 cable droo that is connecled to the subscriber 
tap. n shall not be lesb than 1 41 m~llrvolts across an Internal 1mpedanc-i of 75 ohms (+3  dBmV) (At other Impedance 
values, tne mlnlmum vabal sgna. leve , as vlewua from tne s~bscnber termma, snall be the square r w t  of 0 0133 (2) 
m~lllvons and. as measured at the end of a 30 rneter (100 fool) cable drop that s connected to the subscriber lap, shall be 
2 times the square root of 0.00662(2) miiiivoits, where Z is the appropriate impedance value.) 

141 The visual siunal level on each channel. as measured at the end of a 30 rneter cable droo that is connected to the 
b~bscrlber tap ;hall not valy more than 8 dec-be s wltnln any su-montn interval whcn must .nc#Lae four tests pertomea 
n SIX-ho~r Increments aLr.ng a Zdnour p e r m  in July or A~gust ana aurlng a 24-hour per oa .n Jan~ary or FebrJary, and 
shall be maintained within: 

(i) 3 decibels (dB) of the visual signal level of any visual carrier within a 6 MHz nominal frequency separation; 

(ill 10 dB of the visual siunal level on anv other channel on a cable television svstem of uo to 300 MHz of cable 
d~mrlbn~on system .pp& frequency imd wnh a 1 dB Increase for each adaltlonal 100 MHz of cable d ~ s t r ~ b ~ l ~ o n  system 
Jpper frequency llmd (e g 11 aB for a system at 301400 MHz 12 0B for a s)stem st 401.500 Mdz ob ) and 

(iii) A m a h u m  level such that signal degradation due to overload in the subscriber's receiver or terminal does not occur. 

(5) The m s  voltage of the aural signal shall be maintained behveen 10 and 17 decibels below the associated visual signal 
level. This reuuirement must be met both at the subscriber terminal and at the outoul ofthe modulating and oroatssins 
euu pment (generally the headend) For s~oscriber tem~nals that Jse eqJlpment i n c h  moau,ate and-remodulate the- 
sgna (ep.. basebald convene!%), the m s  voltage of the aural s gn2. shall be mainta~nea behveen 6 5 ana 17 aeclbels 
below the assmatea v sLal s.gnal leve at the sunscrober termlna! 

Area Specifics 

All channels at headend, video and aural (FCC only requires aural at headend) 

All channels, video and aural, tested end of 100' drop 

All channels, video and aural, tested thru converter, unless samples are provided 
proving levels do not change thru converter, if so just test channels (see below) 

Minimum 0 dBmv at subscriber terminal 

Minimum 3 dBmv at end of 100' drop 

Maximum where customer equipment is not overloaded 

Aural signal between 10 and 17 dB below video at headend and tap, between 6.5 
and 17 dB thru converter 

Twenty-four hour tests satisfy this requirement for the tap, but not the converter 
(subscriber terminal) 

Converter tests should be done when twenty-four hour tests are done 

Ammtrr(l10 the rules, 1111s should ~8 rneesuma on ell chennels e l  the subscnber tennrner For rnosl systems thrs means 
a1 the tap e ~ d  el the oulpul of lne converier W#h Uie eulorneted rasr cepabnlri~es eve!labm loday tests e l  the tep em e 



simple mener of running a carrier survey. Tests at the output of the converter ere not so simple because me test must be 
paused long enough to change channels on the converter. 

Hem's the Nay .w appmach thts test We meesure all levels el  the tap lfthe converter betng used is a baseband 
converter (demw, mmod type]. the leals at me output dthe conarter don7 change So, rwther than resf all channels at 
me converteh output, m, only check the test cnennels end put a note m me rwpon rmcetmg that the bvel doesn't 
chengs el the output oilhe &nverter as demonstreled by the samples. For other converters: we go ahead end run the 
tests on all channels. We have a simple prcgrwm to psrlom the tests using our signal level meter and a notebook 
computer. 

System Specific Notes: 

Meter 

Meter or 
Analyzer 

Meter or 
Analyzer 

Tap 
100' drop 

HE 
Test 
Point Jumper 

- 
Tap Converter 

100 ' Drop 



Twenty-Four Hour Carrier Level Measurements 

FCC Information 
76.M15 a 4 i,ii,iii 

24 Hour Tets 

The visual slgnal lwe l  on each cnannel, as meas-red at tne end of a 30 meter cable drop that is connected to the 
subscriber tap, ma18 not vary more than B decibe.s within any six-month inte-al, which must include four tests 
performed in six-hour increments during a 24-hour l ~ r i o d  in Julv or August and during a 24-hour period in January or 
February, and shall be maintained within: 

- 

3 dB of the visualsignal level of any visual carrier within a 6 MHz nominal frequency separation: 

10 dB of the visual signal level on anvother channel on a cable television svstem UD to 300 MHz of cable distribution 
syrtem upper frequency .Imit, with a 1 dB increase for for each additionat i00 MHZ of cable distnbutim system upper 
frequency limit (e.g., 11 dB for a syrtem at 301.400Htkl; 12 dB for a syrtem at 401.500 MHz etc.); and 

A maximum level such that signal degradation due to overload in the subscriber's receiver or terminal does not occur.' 

Area Specifics 

All measurements are made at the end of a 30 meter (100') drop, no converter 
required 

Automated tests are permitted 

Test times must represent the warmest and coolest part of the day 

Time and temperature must be logged 

Minimum signal level of any visual carrier must be 3 dBmv or better 

Maximum adjacent channel level difference with 6 MHz must be 3 dB or less 

Maximum channel level difference must be 10 dB for 300 MHz, 11 dB for 400 
MHz, etc. 

Maximum signal level change over 24 hours must not exceed 8 dB 

Maximum signal level change over 6 month period must not exceed 8 dB 

Methodology 

Sample signal as outlined above either with automated testing, or manually. 

100' drop 
Meter 



Chapter 7 - Manufacturer's Tap Specifications or Tap 
Port Isolation Tests 
*Refer to manufacturer's specifications. 

lnsert copies of tap specification sheets into this section of document. Required for ALL taps used 
in system. Insert converter specification sheets into this section of the document. 



9 Chapter 8 - HeadendlHub Tests Results 
Insert documentation on headend and hub testing in this section, including frequency 
measurements, most recent color tests, cam'er level measurements, hum measurements, in- 
channel response measurements, and any other additional testing. Autc-tests are typically done 
with the headend as an additional test point for carrier levels; insert FamilyWare headend test 
point documentation here. 

Note: only use auto-test mode for carrier levels. Use manual measurements for hum, 
carrier to noise, etc. 



Most Recent Color Test 
Edit table as necessary or insert completed forms from field into this section 

Add to table as necessary for all channels 



Chapter 9 - Test Point Tests Results 
Insert POP reports, field sheets etc. in this section. Insert test points in order. 



Tntpalne ITPOII W S. Bmgg St Casade. Ncde 
Tesldaw YAPIOIIO Pole P: 

Ncda l: AXM7 Tap Value: 
Pnntl: t t 1  HENub: Abundri. 

Comment Note: 



Testpolnt: (TPOZ) 1-r Ct. 6 S. WhWng St Cescade. Node Node U: AX043 Tap Value: 
~estdlbl: Y ~ V M D  Pole X: Pmtf: H-1 HElnub: Abxendtia 

Comment Nds: 



Testpolnb (TW9 i N.Dmelson SL Cas~sde: Node NodeX M i l 3  Tsp Value: 
7eaKlaU: YlTllD P& l PmiX: KS HUHub AbxPndrb 

Cornmsm Note: 



Twmlnl: ITFmJ K s n d  St 6 Fern Bt Cessaas. Node 
1nIdsu: M3ifO pole*. 



r s ~ m t :  (?me) iqrr ussen SL cascade: ~ c d s   me a' ~ $ 5 6  Tepvdue 
1sstd.m: ~ 1 ~ 1 0  P M  1: P n 1  n: E-7 HWHub Abiandrla 

Cammam N n :  



Cmmsnl Nola. 
F~U~ILWWIS - 14 nourmnd 6 M O ~  ~ e r r o m m ~ .  I I T~stpolntSconl 1001 PASS 
I ~ u r n n t  hstl ( - 7  a l l m o d u  .pal 1 24 Hr I 6Mo I Aunl Dam 1 I I 1 



TesgolW f lPO7l 828 Bsllru. PI. Cermde: Node Node 4: AX487 Tap Vshn. 
Testdam: YI(V10 Pde* Under Ground P6nl U: G 1 O  HM-tub:  burnd dm 

Comment Nao: 





Rmtpolnc (TPW) 4<0 Bashfold Ln. Casmde: Node Node t AX486 Tw Vslw: 
Tostdee; ZllUlO P& a: Under Gmund PnntS G I 0  HElWk Alsuodna 



Tnlpolnc (TPlOJ 6486 CoIh1Ave Cascade: W a  
11M.t.. MSnO Pole t 



T-lm: IIP1111161 N E.3y St 0.W. NO* 
Tm..: 217110 PM. C0117 
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e Chapter 10 - Summaries 
Insert FarnilyWare POP system summary fn tha section before narrative 

Narrative 
Channels 95,96,21,22,24,37,40,45,55,58,66,68,69,71,74,75,78 have been removed fiom 
the analog line up. 

e 



Alexandria 

Test Serles: Winter 2010 

Test Period: Jan-Feb 

Score: 10000 

noes: 

Subscribers: 49.291 Jan-10 

Analog Bandwidth: 750 50 Digital QAMs above 510 MHz 

Testpolnts: 12 11 Additional test locations and HE 

Test Channels: 9 Channels 2.11.18.8,28,32.47.56,72 

Hubs: 0 

Max Peak to Valley 13 dB From FCC rules based on analog bandwidth 

Baseband Converter 1 Enter 1 if baseband, 0 if Heterodyne 

Headend: Alexandria 

Address: 3900 Wheeler Ave. Alexandria VA, 22304 

Person Responsible: Brandi Porras 

Experlence: 15 years C A N  industry 

Assisting: 

Test Equipment 

HP 8591C Analyzer 

JDSU 5000 

Acterna SOA 4040 

JDSU 5000 

Channel Carrtage: 

Test Procedures: 

Terminal Isolation: 

CLI: 

Flyover1320 Info: 

EAS: 

Model Number Calibratlon Date Serial Number 

AT2500RQ 9/4/2009 65630905 

SDA-5000 12/1/2009 41 3408 

SDA404OD 12/1/2009 4240089 

SOA-5000 1UlR009 9393142 

See file in FCC Public Inspection File 

See tile in FCC Public Inspection File 

See file in FCC Public lnspection File 

See tile in FCC Public Inspection File for Logs and Repairs 

Most recent flyover was 3/25/09 with a score of 100% (FCC) 

See file in FCC Public Inspection File 
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FEDERAL COMMUNICATIONS COMMISSION 
WASHINGTON, D.C. 2 W M  

BASIC SIGNAL LEAKAGE P I W O W C E  REPORT 
3 n  

ACF.nl k(r: A p  13,2010 Y a n  2010 Cnlb.w(ln N u k r .  

(1) TEST REPVLl% CLI: )QLqlos: - 1aotuQoe:- - 
Fag.nrw40.1YPILYIYW*IIma-11(b*ers~n(Luolr)C-Ud(r&. 
M I Y r + . m a B u a ~ U . i r ) 8 1 4 m I L - - L d a r .  NOTE: T b  
- d * l m - d d r B o c , q k i . o g o n W b n k n r r r a P d r C - U d c  
wcLrUrd*puILrrr-bmrUIoaadyUd8. TLLthmdlyUdtnurb~ 
i d r d f i r l b y i * ~ U d t C d r N v n b r i n q o r * b ~ ( 2 ) o r ( 4 ) b r l . r .  
(1) m O U N P l M C D ~ M t l Y T S I  ( T W  

(*)h-ddaqadL*Ib.ILru: 
N.rr: 

ma) CPhrf N ~~~ 
~ M H s e l p h * L 1 d X d l o 4 p L d ~ l d  - * -  H 



WlUM FALSE STATEMENTS ON TIUS FORM ARE rVNISHAI)LE BY FlNE AND/OII lkMUSONMENl 
(U.S. CODE, mLE I I, 11061) AND /OSL ReVOCATfON OF ANY STATION LICENSE (V.S. CODE, TITLE 47, 
$312(AXl)), AND/OR Fo- &I.$. CODE, l l l L E  41. SECTION 3031 

WK: SIGNAL LEAKAGE PEIVORMANCE REPORT 
hew2 

I SECTION 111 - LEAKAGE P V C E  CRITENA 
(c-) 

(c) T i  pmd of* W: F m :  To: 
(dwl') ( ~ W Y Y )  

(d) Eguisar* Uud: m) 

: (M.L.1 (Modal) (Ta Pnqunry) 

(2) AIRSPACE MEMUM-. (if und) 
(I) w s y c o q u y  u q m m w  R1 lk 

m : ~  139.0~0 w) 
W) (FA) M C m ~ F m W w )  

Pbar NuEbqrn) ?zo4olz 
(b) T m w  prlod d b  but:  fron: 01/19/2010 To: 02/19/2010 

(=='wY) (mddd'v) 

(d)  rod^ & 44 &ysii 
(1)  ~ f . ~ ~ ~ q & , ~ i a ~ x ~ ~ ~ a ~ d t b r & . a ~ ~ t b . v a ~ w  

C r ~ o f k n n r l C s w l i a d i D I ~ K o I p i e b  
%' ,' -., J - 

srcnon IV - c s r n W ~ ~ r o n  
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Fly-Over 
Repor 

Mar# 
Tech 

I431 St. Johns BluK Road 

.lacksonville, FL 31225 

Tel: 904.720.0082 

Comcast Cable 
ALEXANDRIA, VA 

February 19,2010 



System: Comcast Cable: ALEXANDRIA, VA 

Test Dnte: February 19,2010 

A fly-over test for the system was perfor~ncd 10 evaluate tlie aystrrn on tlie hasis orsignal leakage in the 
aeronautical hand ( I  08-140 MHz) as required hy the F.C.C. (frequencies outside range wi l l  receive correctio~~ 
factor, see PlucdJrrre stcp ?a), and 10 detrmmilie tlie location and levels orany nun-complying lcaks (leaks in  
excess of I0 uV:m at 1.500 feet). A descriptiol~ of the prc)cedulp. probability grapli, a l is t  o f  relative high 
reading. and a plotted map showing tlie sysleln bounda~). I l i g l i ~  patlern all<{ locatio~ls ol'rclative high 
readings are included. Listed helou are tllr resulls. 

I. Generator level input irito calibration antenria 

2. Keceiver adjustment to farce a 10 uVmi reading 

3. Measure signal level o f  peak video carrier in aeronautical 
hand ar test poist. and set generator level one dH higher. 

4. Number of saniple poinls 

5. Nulnbcr of points . 10 uVim 

6. Minirnum leakage 

7. Mavirnum leakage 

8. Average field intensity 

9. Percentage or points ' 10 uV:m 

F.C.C. requimn~ents status: PASSED 

642 p i n l s  

0 points 

1.01 uVim 

5.4 uV!m 

2.16 uV!m 

1 0 0 ~ 0  

Page 2 



I. Dctrrniir~e systenl boundaries and correlate lo Topo nlap using either a 7.5' or a 1 : 100,000 scale print. 
2. Deleriiiine proper chan~iel and time ibr testing, using a lnodulated ca~rier between 108 and 1-10 MHz. 

!)ate: February 19,2010 
Time: l : lS  AM 
Frequency: 139.0000Ml~lr 

?a. Apply Correction factor: 
Frequencies above 140: (Data Sa~~iple) 20 * log( f I l40 ) 
Frequencies below 108: (Data Sample) i 20 log( fi108 ) 

3. Cnlibration of Receiver 
Eslahlish signal generator inpul Icvr.1~ ~ h i c l l  wil l  be used to calibrate AOR receiver. lfcalibntion graph is no1 
yrvvided will1 the reporl. the calibniion was pcrfbniled at 3 feet ahove the ~rnund.  1fc:ilibration grdph i s  pm\ided 
with the repon. the calibration wda perfomled at 1,500 feet ahove ground level. 

10 uV:m lield (at .i or 1,500 feel d 139.0000 MHz) 
Convert uV/m to dBmV: 
dBmV = 2 0 ' l o g ( E ) - 2 0 * 1 o g ( ? 0 . 7 * f )  

(where E 10 uVhn and F - frequency in Ml.1~) 
= 20 - 20 * log( 20.7 139.0000 1 
= -49.1797 dBniV 

dBuV ; -49.1797 - 60 ( dBuV = dBlnV ; 60 ) 
(WC incrcdse this amount by a factor of 20 dB to inc~easr our sellsitivity) 
dB = 20 ' Ins( s ' l0 ) where x -100 uV!in or expected reading in  receiver is 100 uVi111 

dBuV 10.8203 i. 20 dB 

Determine Free Space Loss: 
FSL - -37.87 i 20 log( f ) b LO ' log( d ) 
f = irequrncy in MHr and d- dirta~ice feet - -37.87 - 20 * logf 139.0000 i - 9.54 

- 14.5303 dB AIRPLANE 
.nlcnna 

Determine Signal Level Inpur: -. a"p'"= (Y = dNdmmm.u n c 3 1 M l ~ ~ C C C  

100 uV11n = (free rpacr and cable loss) , , " (rlh~c-iamd 

- (dipole and reflector gain) 

1 
- ( impedc~~cr rnis~natcli: 50 ollm to 75 ohm) 

GP,OUND 

t ( 2 1  dB gain amp - input i 
. . Cable and Filter Luss(from antenna to receiver) = 4. dB , ,  ... . 

Dipole gain 0 dB al 139.0000 Mt IL - .  
. - 

(reflector gain = 2 d B  inipedence gain = I dB) . - I  
.. .., 

.- - 1: 
Frce space loss = 14.5303 dB 
dBuV = 22 dB - -1 dB - 14.5303 + 3 dB + X (where X -generator inpul) 

30.8203 - ( 2 1 - 14.5303 ) + X 
X = 30.8203 - ( 2 1 - 34.5303 ) 
X - 24.3506 - 108.75 ctl~e signal generalor level lo create an I00 uVim leak a t  receiver) 
X ' -84.3994 dB111 ( d01n - dBuV - 108.75 ) 
Convert to  millivolts: 

I ~ V  : 10 ( dBuV10 \ 

*l:~r-'I~ccli P.IIK;~CC~IIIE Page 3 



4. Ttst signal level input nf generator wit11 signal level meter to insure :?ccuracy 

5 .  If usingvideo carrier: 
Flyover performed using channel D ~ i d e o  carrier. 

If using modulated carrier: 
Insen grneralor lo combini~~g netuark at 139.0000 MML. 
Mwsurr signal level ofchnt~nel D video carrier at headend trunk outpt~t rsst point with signal level meter. 
Set Kenerator output one dB above ti~sasurud channel D video carrier level. 

6 .  Perfor111 syslrln fly-oter a1 1500 reel ill a grid pattern (all plant covered within 112 tnile of pattern) at 120mph. 
combining GI'S and signal level readings sin~ulraneously with our soffware into a11 on-hoard coniputer 
(see 7esr Cor!/i$unrfion). 

7. U s i ~ g  system boundav polygon. filter all data points outside of system usingcustoln software. 

8. Develop a frequency distribution graph (see Pn~babilit). Graph and a listing of all relative high readings. 

9. Plot all leak levels on digitized map showing the exact locations of all rclative high readings 
along with the flighr pattern . 

e 10. Ao Enhancedtest is a test perfor~ned \vitli a lest level inserted 2 dB or higher than ad.jacent video carrier 
levels. To generate the FCC standard report. all test data is reduced utilizingtlle follo\ring formula: 
dB = 20 * log( r i I0 ). 



w 
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Center Point and Radius of Symtem 
Latitude = 38 48 55 * *  Longitude = -77 5 13 ** Radius = 4.9738 
Kilometer ( 8 )  

Relative high readings for ALEXANDRIA VA 

Longitude Latitude Longitude Latitude 
Reference uV/m D M S D M S Decimal Decimal - - - - - - - - -  - - - -  - - - - - - -  - - - - - - -  - - - - - - - - - - - - - - - - -  

NO POINTS of 6 uV/m or ABOVE WERE FOUND1 

F,&+-&mmws: 
\ I ~ - l c c l ~  i;.noinecr~a~c Page 6 



Frequency Synthesized Generators 
IiP 8467 - A  Yearly 
Wavetek - Model 2467 
Wavetek - Model 3000-200 

Interfacing Combining Equipment 
Rand Pass Filter 
20 dB Pre-Amp 
28-13 DC Voltage C o ~ ~ v r r t e r  

Lindsay Airborne Dipole Antenna i 
Lindsav Calibration Dipole Antenna N'A 

Equipment 

Aircrafi 
Pallenavia 1'698 
Cessna 2 10 
Cessna T?10 
BeechcraR 876 - 
Apollo 2001 GPS NMS 

1,ealnge Detection Meters 
1 Wavrteh CLM - 1000 

Calibration 

NiA 
i 

N i A  
NIA 
N!A 

N iA  
.. 

Yearly 

:&?.&%k& 
Page 7 

A O R A R -  I -~ Yearly 

Signal Level Meters 1- Wavetek S A M  - 1550 Yearly 
I 
1 Wavetrk SAM - 2000 Yearlv 

Laptop Computers 

Mar-Tech Custom Softwsre For Collecting 
, And Interpreting Data And Filtering Points 

N!A 

NiA 

Outside The Polygon (Sgsten~ Boundary) 
. i 
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Service Call Report 
Alexandria 

Cw(omor&a 61 
Convertu Problan: 410 
Tap toTVM 386 
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Service Call Report - 
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Servier Call Report 
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2010 ANNUAL REPORT 

CUSTOMER SERVICE 
TELEPHONE ACTIVITY 

AUGUST 30,201 0 



Customer Service Phone Activity 

July 2009 
Total Calls Received - 92,757 
Total Calls Answered - 87,096 
Percentage Answered - 93.9 
Total % of calls answered within 30 Seconds - 79.6 
Average call handing time in seconds - 345 

August 2009 
Total Calls Received - 76,531 
Total Calls Answered - 72.91 1 
Percentage Answered - 95.3 
Total % of calls answered within 30 Seconds - 81.4 
Average call handing time in seconds - 342 

September 2009 
Total Calls Received - 81,258 
Total Calls Answered - 77,300 
Percentage Answered - 95.1 
Total %of calls answered within 30 Seconds - 82.5 
Average call handing time in seconds - 346 

October 2009 
Total Calls Received - 60.367 
Total Calls Answered - 58,110 
Percentage Answered - 96.26 
Total % of calls answered within 30 Seconds - 85.8 
Average call handing time in seconds - 395 

November 2009 
Total Calls Received - 5 1,066 
Total Calls Answered - 49,706 
Percentage Answered - 97.3 
Total % of calls answered within 30 Seconds - 83.4 
Average call handing time in seconds - 405 

December 2009 
Total Calls Received - 55,772 
Total Calls Answered - 52,255 
Percentage Answered - 93.7 
Total % of calls answered within 30 Seconds - 79.6 
Average call handing time in seconds - 414 



* January 2010 
Total Calls Received - 47,148 
Total Calls Answered - 45,947 
Percentage Answe~d  - 98 
Total % of calls answered within 30 Seconds - 87 
Average call handing time in seconds - 408 

February2010 
Total Calls Received - 50,192 
Total Calls Answered - 49,265 
Percentage Answered - 98 
Total % of calls answered within 30 Seconds - 92 
Average call handing time in seconds - 409 

March 2010 
Total Calls Received - 64,342 
Total Calls Answered - 63,043 
Percentage Answered - 98 
Total % of calls answered within 30 Seconds - 92 
Average call handing time in seconds - 409 

April 2010 
Total Calls Received - 55,083 
Total Calls Answered - 54,840 * Percentage Answered - 99.6 
Total %of calls answered within 30 Seconds - 97 
Average call handing time in seconds - 378 

May 2010 
Total Calls Received - 63.794 
Total Calls Answered - 63,462 
Percentage Answered - 99.5 
Total % of calls answered within 30 Seconds - 96 
Average call handing time in seconds - 373 

June 2010 
Total Calls Received - 55.51 9 
Total Calls Answered - 54,443 
Percentage Answered - 98 
Total % of calls answered within 30 Seconds - 90 
Average call handing time in seconds - 390 


