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NEE Digital Radio Test Laboratory DTV EM

Section: 4.5.1
Engr(s): DML

Date: 4/Hi/98

Signal Level:
Corrector Setting:

-56 dBm
5

3 Way Combiner Levels
Desired Undesired
(dBm) (dBm)

-37.87 -2.78

10 dB DIU - -35.09 I

Attn
(dB)

55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0

Denon Dayton Dayton Compol
Pioneer Audiovox Delco RDS NAB Pansonic 92 kHz 67 kHz 92 kHz

DIU SIN SIN SIN SIN SIN SIN SIN SIN SIN
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)

59.0 52.1 51.4 52.0 58.1 57.6 41.3

19.91 59.0 52.1 51.4 52.0 58.1 57.6 41.3
14.91 59.0 52.1 51.4 51.9 58.1 57.6 41.3
9.91 59.0 52.1 51.4 51.8 58.1 57.6 41.3
4.91 58.9 52.1 51.4 51.9 58.1 57.6 41.3
-0.09 58.4 52.1 51.4 51.7 57.7 57.0 41.3
-5.09 57.3 51.9 51.4 51.6 57.1 56.5 41.2
-10.09 55.0 51.5 51.4 50.8 55.5 55.7 41.0
-15.09 51.3 50.5 51.1 49.1 52.5 52.9 40.5
-20.09 46.8 48.5 50.5 46.2 48.5 48.9 39.0
-25.09 41.7 45.0 49.3 42.1 43.8 43.4 36.2
-30.09 36.4 41.0 46.6 37.4 38.9 35.9 32.4
-35.09 29.8 36.5 42.5 32.5 34.0 24.8 27.5

Psophometric RMS
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Digital Radio Test Laboratory

DTV-FM

Psophometric SIN va. DIU

70.0 ,--------,---...-'-,- r --,--- r I I --,-_.---

60.0
n • , • • •• "'.'_. • ••~•.•••_.

---- ...
~ -~ ~~

~. I _~, Audiovox

~~ Delco
40.0 ~~~ I ~Denon RDS

i ~~i" -.-Denon NAB

i ""~ Panasonic

~ ~

I I I I I I2~0 I I I 1

10.0 I I I I I I I I I I I
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DIU (dB)

-0.094.919.9114.91

0.0 ! 'I!! !
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File Name:Dtv fm n 90.1 MHz Page 4 of 7



Digital Radio Test~aborat?ry ....~
NPR

Section: 4.5.2
Engr(s): DML

Date: 4/l6/98

Signal Level:
Corrector Setting:

-56 dBm
5

3 Way Combiner Levels
Desired Undesired
(dBm) (dBm)

-37.67 -2.67

10 dB DIU = -35.00 I

Attn
(dB)

55.0
50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
lO.O
5.0
0.0

Denon Dayton Dayton Compol
Pioneer Audiovox Delco RDS NAB Pansonic 92 kHz 67kHz 92 kHz

DIU SIN SIN SIN SIN SIN SIN SIN SIN SIN
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)

59.8 52.6 51.6 57.0 59.9 58.4 40.0

20.00 59.8 52.6 51.6 57.0 59.9 58.4 40.0
15.00 59.8 52.6 51.6 57.0 59.9 58.4 40.0
10.00 59.8 52.6 51.6 57.0 59.9 58.4 40.0
5.00 59.6 52.6 51.6 57.0 59.7 58.4 40.0
0.00 59.2 52.6 51.6 56.7 59.5 58.1 40.0
-5.00 58.1 52.4 51.6 56.1 58.8 57.5 40.0
-10.00 56.0 52.1 51.6 54.7 56.9 56.2 39.8
-15.00 52.5 51.1 51.4 51.9 53.6 53.4 39.5
-20.00 48.0 49.0 51.0 47.8 49.2 49.5 38.6
-25.00 43.2 45.5 49.7 43.1 44.5 44.3 36.5
-30.00 38.1 41.2 47.1 38.4 39.6 38.2 33.2
-35.00 32.4 36.6 43.2 33.3 34.6 29.2 28.8

Psophometric RMS
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DTV-FM

PlOphometrle SIN VI. DIU
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60.0 ~"..~..~"._"~_...~-..~r:Ij-'~'"'~'''''~'''''~'''''~''~''''' ilt~"..~....~..~,...~....=."~...~...~,.."~.".~-...~~.,,.~,,.~~:.:':,-:....~..~."-~,~.,....:~..~,,,,~;~~:--..~:I~~j===F==~ ~ --,so.o ~ ~~ -+-Pioneer
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File Name: Dtv fm 0

Multipath: Urban Slow

DIU: 0 dB
Corrcctor: -47 dB

Radio: Audiovox

Frequem:y: 88.5 MHz
Date: 4/13/98

us 0 dB
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File Name: Dtv fm 0

Multipath: Urban Slow
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Date: 4/IJ/9R
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File Name: Dtv fm 0

Multipath: Urban Slow
DIU: -20 dB

Corrector: -47 dB
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Frequency: 88.5 MHz

Date: 4/13/98

US -20 dB
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File Name: Dtv fm 0

Multipath: Urban Slow
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Multipath: Urhan Fast
DIU: -20 dB
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Multipath: Urban Fast
DIU: -30 dB
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NPR Digital Radio Test Laboratory DTV-FM

File Name: DTV FM P.XLS

Multipath: Urban Slow
DIU: 0 dB

Corrector: -47 dB

Radio: Delco.=..:=:--_-
Frequency: 88.5 tvrnz

Date: 4/13/98

us 0 dB
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File Name: DTV FM P.XLS

Multipath: Urban Slow
DIU: -10 dB

Corrector: -47 dB

Radio: Delco=..;=---
Frequency: 88.5 MHz

Date: 4/13/98

US -10 dB

Engineer(s): _D_ML _
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File Name: DTV FM P.XLS

Multipath: Urban Slow
DIU: -20 dB

Corrector: -47 dB
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Date: 4/13/98
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File Name: DTV FM P.XLS

Multipath: Urban Fast
DIU: 0 dB

Corrector: -47 dB

Radio: .:D:..;e::.;lc:..:o:...-__
Frequency: 88.5 MHz

Date: 4/13/98

UFO dB

Engineer(s): .;;D;..;;ML= _
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File Name: DTV FM P.XLS

Multipath: Urban Fast
DIU: -10 dB

Corrector: -47 dB

Radio: Delco=.;=---
Frequency: 88.5 MHz

Date: 4/13/98

UF -10 dB
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Page 7 of 9
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File Name: DTV FM P.XLS

Multipath: Urban Fast
DIU: -20 dB

Corrector: -47 dB

Radio: ..:D:...:e:;:,:lc::o:.-.__
Frequency: 88.5 MHz

Date: 4/13/98

UF -20 dB

Engineer(s): DML-----
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Digital Radio 1est Laboratory DTV-FM

File Name: DTV_FM_Q.XLS

Multipath: Urban Slow
DIU: 0 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

US OdB

Engineer(s): _D_ML _
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File Name: DTV_F'M_Q.XLS

Multipath: Urban Slow
DIU: -10 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

US -10 dB

Engineer(s): DML-----
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File Name: DTV_FM_Q.XLS

Multipath: Urban Slow
DIU: -20 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

US -20 dB

Engineer(s): .;;D;;.;;ML= _
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File Name: DTV_FM_Q.XLS

Multipath: Urban Slow
DIU: -30 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

US -30 dB

Engineer(s): DML-----
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NPR Digital Radio Test Laboratory DTV-FM

File Name: DTV_FM_Q.XLS

Multipath: Urban Fast
DIU: 0 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

UFO dB

Engineer(s): DML-----
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Multipath: Urban Fast
DIU: -30 dB

Corrector: -65.5 dB

Radio: Audiovox
Frequency: 90.1 MHz

Date: 4/7/98

UF -30 dB

Engineer(s): ..;;D;..;;ML-= _

Page 9 of 9



-

R



NPR

File Name: DTV FM R.XLS

Digital Radio 1est Laboratory

DTV Channel 6 Interference to FM Band Reception

Laboratory Test Report

Delco Multipath Noise Floor at 90.1 MHz and C4 Emissions

AppendixR

DTV-FM

..

Page 1 of 9



NPR Digital Radio 1est Laboratory DTV-FM

File Name: DTV FM R.XLS

Multipath: Urban Slow
DIU: 0 dB

Corrector: -65.5 dB

Radio: Delco
Frequency: 90.1 MHz

Date: 3/30/98

USOdB

Engineer(s): ..:cD...;.ML__--
RMc
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File Name: DTV FM R.XLS

Multipath: Urban Slow
DIU: -10 dB
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US -10 dB
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Digital Radio '1 ~st Laboratory DTV-EMNPR

Frequency FCC Old FCC New C1 C2 C3 C4 CS

File Name:DTV EM U.XLS

(dBr) (dBr)
Calculated

(dBr) (dBr) (dBr) (dBr) (dBr)
FCC Old FCC Old+10 8VSBNF FCC New Proposed

(MHz)

75.75
76.25
76.75
77.25
77.75
78.25
78.75
79.25
79.75
80.25
80.75
81.25
81.75
82.25
82.75
83.25
83.75
84.25
84.75
85.25
85.75
86.25
86.75
87.25
87.75
88.25
88.75
89.25
89.75
90.25
90.75
91.25
91.75
92.25
92.75
93.25
93.75
94.25

-73.1
-69.0
-65.1
-61.7
-58.5
-55.8
-53.3
-51.3
-49.5
-48.1
-47.1
-46.4
-46.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-46.0
-46.4
-47.1
-48.1
-49.5
-51.3
-53.3
-55.8
-58.5
-61.7
-65.1
-69.0
-73.1

-113.3
-107.5
-101.8
-96.0
-90.3
-84.5
-78.8
-73.0
-67.3
-61.5
-55.8
-50.0
-47.0

-47.0
-50.0
-55.8
-61.5
-67.3
-73.0
-78.8
-84.5
-90.3
-96.0
-101.8
-107.5
-113.3

-45.7
-46.9
-48.1
-49.5
-51.6
-53.2
-56.0
-58.7
-61.7
-65.2
-67.0
-70.6
-72.0

..

-35.6 -60.1 -47.2 -60.0
-36.5 -61.9 -60.0
-37.9 -62.8 -54.3 -60.0
-39.4 -63.4 -60.0
-41.4 -66.6 -65.5 -60.0
-43.6 -69.1 -60.0
-46.4 -71.1 -60.0
-49.2 -73.1 -60.0
-53.1 -75.0 -60.0
-56.2 -76.3 -60.0
-59.5 -74.9 -60.0
-63.1 -76.8 -60.0
-65.5 -78.2 -60.0

Masks Page 2 of 3



88.75

89.25

89.75

90.25

90.75

91.25

91.75

92.25

92.75

93.25

93.75
tel I 94.25III

lQ
(1)

w

0
HI

W

. EaiaioBI(dB). .
I~- - - :8

. ..:... ~
. • .:... N .

tv 0 8 00 u. -0 0 0 0 0 0 0
~

0

0 0 0 0 0 0 0 0 0 0 0 0
"Ej.....
I-'
(1)

i
t:l
rt,<
HI

1
9
s::

~

~

75.75

76.2

76.7

77.25

77.75

78.25

78.75

79.25

79.75

80.25

80.75

81.25

81.75

82.25

82.75

83.25

83.75

r.25
184.75
II

~85.25
Bl85.75--

86.25

86.75

87.25

87.75

88.25

~

~

I"\.
\.

"
\

\
\

.
\
,

i. . 1
J-

.. 1
I _ .7 IJ

/.1 _ -if .L

- j - _1 J
7 ."

.i - - ,J

,I-
r,r l/-_/ J

i 7 r
~

'~ -Vy
x

7 /.1
1 r

- i -.-
o++fooJ
Q200g~~

(') (')

f ~

tj_.
(JQ_.
Eo
~_.
o
~
n
~

~

~
o
~

~

~
I

~



-

v



NPR

File Name: DTV FM V.XLS

Digital Radio 1 t:st Laboratory

DTV Channel 6 Interference to FM Band Reception

Laboratory Test Report

RMS Meter and Analog to Digital Converter Calibration

Appendix V

DTV-FM

..

Page 1 of 3



NPR Digital Radio Test Laboratory DTV-FM

Objective: To provide. fast rcoponding OC signal from. true I'DII detector to the AID converter card for quantization of the test radio noise floor.

Meter: RV36 AF Millivoltmeter - I'DII detector OC output characterization
Date: 29-Mar

By: RMc

Chart I
Fora given 11II\ge, the OC output is rccordcd u the audio level is changed.
Calcu1ationa and comparisons U'C made.

SCALE: 10V 3V IV

Acomparison of Aumo (dBV)
Vs OC Output (dBV) at the 1V range
where 1Vrms = OdB

!ffil)•••.•:•.•:..·:•.::A.•:•.1idBV·••.·:~O:•..:...:•..:..:.::•.:.•::.•:•.::.~::.:IId.:.;,.:I·.::.~.:.s.·:):••.•..•.:•.·.•..•.{:"lIllY:).. v'" ,
10.25 20.00 10
10.14 19.08 ···..··9..·..···
10.04 18.06 ·······8..······
9.86 16.90 ....••., .

I-~=--i--:-:--:-::--+ .
9.67 15.56 6
9.38 13.98 •••.••"5""•.••..
8.84 12.04 ·······4········
7.98 9.54 ·······3········

t-~-+~~ .
t--::'6"':.0-=-8-tf--='6.'::':02=--+..•.••.~ .
t--';O~'O:::O-tr-'::'O.-::OO:::-+••.....~.....•..

-0.82 -0.92 0.9
I-....;.;...~......-...,.....,.-+.••.•.........••.

-1.84 -1.94 0.81-....;;.;..- --'-...,...,...-+ .
-3.01 -3.10 0.7t-""7':::7"-+-"""':'"7:--+ .
-4.34 -4.44 0.61-.....;.;;- -.,....,...,...-+ ..

t--::,.5:,-:.9:-=1-ti---6-='",:,:0~2 -+ ~:~ .
t--:--7,::-,'9'='2::--i1-.~7~.9~6:-+ ~:~ .

-10.50 -10.46 0.3
-14.07 -13.98 ······0:2"·····

t-~,."......+-~:-::-+ ..............•..
t-•..:;2~0..:;;;25:-tf-.;:.;20~.0:-:0-+ ~:~ .
t-•..:;2~1.-:-:05:-tf--2;:.;0~.9:":2-+....•~:~? .

-22.02 -21.94 0.08
-23.20 -23.10 ·····ii:ii7"····
-24.59 -24.44 ···..0:06·....
-26.14 -26.02 ·..··0:05·..··

t-'..:;2~8.-:-:15~f-.2;:.;7:"'.96~+::::I~r:::
-30.61 -30.46 0.03

t--~33~.~80:-f......3~3~.9:-::8-+:::::~~~L:::
-37.82 -40.00 0.01
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NPR Digital Radio Test Laboratory DTV-F'M

Calibration Nota

Chart I wu gencntcd to determine the linear range of the RV 36 Millivoltmeter DC output for a given meter range.
The difference between the audio input and the DC output u calculated (in dB) and i. displayed in the Delta (dB) column.
This dB Delta figure (at the reference level) u then uaed in the next column to convert the DC level back to an equivalent audio level figure.
The reference level is equal to the full scale voltage of the selected range. (1 V u the Reference level when the IV scale is selected)
ComparUon of the "Equivalent Audio Lev" figure and the actual audio input level may be made to check the linearity of the DC Output.
Enough data waa taken to show that there u a 40dB linear range to work with in anyone scale of the RV36.
Checks at the 300mV and lOOmV ranges agreed with the response shown in Chart I.

*

*
*

*
*

Calibration of the RV36 to the meaaurcmcnt system (AID card and CVllOftwarc) W81 then performed in the following manner;
* The teat radio (Delco auto radio) was set to give 2Vrma audio output 81 OdB (standard output) with 100% stereo modulation

(lkHz@91%, L=R. Pilot@ ge~)

The RV36 wu set to the I V range. (1.06SVde resultant output)
The CVllOftware wu then calibrated for 1.07Vde = 0dB.
For 1IOi.e measurements the RV36 waa set to the lOOmV range (+20dB amplification) for better resolution of the noise floor.
The analOS to digital converter baa 12 bit resolution and the sample rate was programmed at 2 kHz.
Data wu taken at a 10kHz sample rate and compared to the 2 kHz data with 110 significant differences detected.

File Name: DTV_FM_V.XLS RV36 AF Millivoltmeter Page 3 oD
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Digital Radio 1 t;st Laboratory

FCC February 23,1998 Out-or-Channel Mask
Audio SIN 55.0 dB RMS

s
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Figure 1.

DTV-EM
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NPR Digital Radio 1 "'oSt Laboratory

New Technology Mask
Audio SIN .5.5.0 dB RMS
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Figure 2.

DTV-FM

File Name: DTV FM X.XLS Result Average Page 2 of 2



-

v



NPR

File Name: DTV EM Y.XLS

Digital Radio 1 I""t Laboratory

DTV Channel 6 Interference to FM Band Reception

Laboratory Test Report

Averaged Test Results based on Defective Transmitter

Appendix Y

DTV-EM

Page 1 of 2



~~
!,1

."

~

,:1
i
j
:j
l{.j
:j
1

NPR
Digital Radio l,",st Laboratory

Simulated Defective DTV Tnnsmitter
Audio SIN 55.0 dB RMS
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Figure 3.

DTV-FM
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FCC Mask Prior to February 13, 1998
Audi SIN 55.0 dB RMS

,

0

-6

-10 " ..........
I r--- r---
! r---r---I---- I"""'"Old FCC

-15 - --I'--r---r--~

" ~-20 ..........

~
~

'-.....-25

-30
88.1 88.3 lI8.5 88.7 88.9 S.1 S.3 88.5 5.7 8lUI eo.1 110.3 110.5 eo.7 110.9 8'1.1 8U 81.15 81.7 81 .•

Frequency (MHz)

Figure 4.
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