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NRSC-R33

FOREWORD

NRSC-R33, High-speed Subcarrier (Digital) HSSC Laboratory Test Report, is the first of three test reports
submitted to the NRSC'’s High-Speed FM Subcarrier (HSSC) Subcommittee. Three digital FM subcarrier
systems were evaluated during these tests—DARC (submitted by Digital DJ, Inc.), STIC (submitted by
Mitre Corporation), and HSDS (submitted by Seiko, Inc.). The co-chairmen of the HSSC Subcommittee
at the time of the submission of NRSC-R33 were Michael Rau and David Kelly. The NRSC Chairman at
the time of the submission of NRSC-R33 was Charles Morgan.

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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\\ -
Digital Radio Test Laboratory
B-1 .
Characteristic Impedance: 50Q Unless indicated. N L(/% (— ) CIN -
Noise Filter Band Width: 6449000 Hz ( N | )( 5 Sa OME 48 di
Co/N,
Desited - . . 4.85
Pave TR P
| -100.5¢ dBroHz -32.78 dBm -
Atteriualor
BOONTON 4220 MCL ZFS$C-313
KAY 839 6 Way Splitter .. - i o1 3 Way Combiner
Y 8.27 dB o 2520 dB o 513 dB
Aftenuator = i i o Sinulator Network MCL SAT -20-2-3 f '
TELONIC o fPave o
o -7.58 dBm
BOONTON 4220
Yy
2 Way Splitter - o i5pe
3.55 dB o
BELAR MCL ZFSC-2-1W HP 8566
OdB Referenge: .- . |Noise
Noise Com o |Altenuator - -31.05 dBm -99.14 dBm/H:
AWGN o 6.25 dB oME BOONTON 4220
NCUFX 7112 R2777.94.1M-3M-50/50-7133A MCL -10
WIENSCHELL OdB Refererica - .. : [Undesired
Undesired. .- o |Attenuator - :: . |Atienvator - - -36.30 dBm
o o 63.75 dB oME BOONTON 4220
PROPONENT KAY 839 MCL
WIENSCHELL
Proponent Receiver
|2 Way Splitter=. .7 - _|Pad o |t Desil -] Noi :
o 3.55 dB o 5.00 dB o -65.13 dBm -137.74 dBm/Hz
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W -69.65 dBm
MCL ZFSC-3-13
o] 7 3Way Spliter-. o |Matching TX: .. o {Dénon TU-380RD .
o 513 dB gl KT | 750 o -65.61 dB
o |Antenna Duminy . .. o |Peleo o
o dB o -65.26 dB
_ |Matehing T __ |Conipol SCA-
{00 ] 75Q o -65.61 dB
File Name:DDJ. XLS ' Level B-1
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B1.1

CJ/N,
62.35
6.10
5.85
5.60
5.35
5.10
4.85
4.60
4.35
4.10
3.85
3.60

Digital Radio Test I

B-1 Additive White Gaussian Noisc
Characterization of HS Digital Subcarricr Signal Failure
Basic Test Parameters: SIGNAL
Sig. Lev: -65dBm
Main Ch. Mod: CPN

SCA Group: Proponent Only
Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check sofiware utilty

PROPO}

L.aboratory

MM)( g Ga)

(A

NENT SPECIFIC

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Noise Failure Characterization —A—BER
. —O0—20 Byte
Noise Level Error Level (%) —{3—220 Byte

Attn BER 20 Byte 220 Byte K

63.75 0 0 0

7.50 0 0 0 80

7.25 0.004 0.026 0.143 OME 70 ‘

7.00 0.016 0.078 0.429 ' Z ‘

60 ry

6.75 0017 0117  0.714 9 /

6.50 0.101 0.508 3.143 E 50 /

6.25 0.345 1.721 10.857 5 4

6.00 0662 3467 20857 & ‘E/

575 1071 5696  32.00 g 30 / |
5.50 2.666 13.74 59.29 “ 0 d

5.5 4667 2174 7514 | .

5.00 5022 25600  75.143 10 W 7

o —10- =L} —it 25 ¥ +
6.10 5.85 5.60 5.35 5.10 4.85 4.60 4.35 4.10 3.85 3.60
Co/No (dB)

File Name: DDJ.XLS B-1
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Digital Radio Test Laboratory

e

B-1
Characteristic Impedance: 50 Q Unless indicated. CIN,
Noise Filter Band Width: 6449000 Hz OME T2.61 4B
Pave L
] ' -100.5¢ dBm/Hz -32.78 dBm -
— BOONTON 4220 MCL ZESC-3-13
KAY 839 6 Way Splitter. = - P2l - 3 Way Combiner
Y 827 dB 2520 dB - ERT
AeaLator 5 . Simulator Network MCL SAT -20-2-3 i ]
TELONIC . L .
-7.58 dBm
MCL ZBSC-615 BOONTON 4220
Y
Modulation o 2 Way Splitter - __ {Spectrum
i 3.55 dB o
BELAR MCL ZFSC-2-1W HP 85668
0dB Reference Noise
Notse Com. - _ |Band Pass - Attenuator -31.05 dBm -99.14 dBm/Hz
AWGN el 6.25 dB OME BOONTON 4220
NC UFX 7112 K2777-94.1M-8M-50/50-7133A MCL -10
WIENSCHELL 0dB Reference Undesired
Undesired . - __{Atfenuator” _ |Pad . - Attenuator -36.30 dBm
- o 63.75 dB OME BOONTON 4220
PROPONENT KAY 839 MCL
WIENSCHELL
Y i - Proponent Receiver
2 Way Splitter o | Attenuator |2 WY Splitter ol2d - Desired Noise Undesired
3.55 dB o 15.00 dB 3.55 dB 5.00 dB -65.13 dBm -137.74 dBm/Hz dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W 6965 dBm
MCL ZFSC-3-13
. |Spectrum - 3 Way Splitter o [Matching TX Denon TU-380RD
o HP 85668 513 dB 50 Q 750 - 6561 dB
o[ A0te0NE Dty _ [Delco
L d8 S 656 dB
——
o Maiching TX o [Compol SCA
50Q 75Q o -65 61 dB
File Name:DDJ A XLS Level B-1
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B1.1 Noise Failure Characterization
Noise Level Error Level (%)

C/N, Attn BER 20 Byte 220 Byte

130.11 63.75 0 0 0 0

73.86 7.50 0 0 0

73.61 7.25 0.004 0.026 0.143 OME 70 b— 1 1]

73.36 7.00 0.016 0.078 0.429 o L B

73.11 6.75 0.017 0.117 0.714 9

72.86 6.50 0.101 0.508 3.143 E 50

72.61 6.25 0.345 1.721 10.857 S 40

72.36 6.00 0.662 3.467 20.857 &

72.11 5.75 1.071 5.696 32.00 ARl e E——

71.86 5.50 2.666 13.74 59.29 My

71.61 5.25 4.667 21.74 75.14

71.36 5.00 5022 25600  75.143 10
0 O———— 1}
73.86 73.61 73.36 73.11

File Name: DDJ A XLS B-1

Digital Radio Test Laboratory

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Basic Test Parameters: SIGNAL

PROPONENT SPECIFIC
Sig. Lev: -65dBm
Main Ch. Mod: CPN
SCA Group: Proponent Only
Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

)

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

—x ¥ e A ymumng

7261 7236 7201 7186 7161 7136
Gwio (dB)
C/No

Page 2 of 21



Digital Radio Test Laboratory

(/u)/u/r;éd)(ﬁ« 7«)

Digital DJ
1.00000
0.10000
\

0.01000 \\_s
& e —
2 —
E ™~
r-: \
2

0.00100 =

\\
\m
0.00010 \\\
S,
o~
S
0.00001
4.10 435 4.60 4.85 5.10 5.35 5.60 5.85
Co/No (4B}
File Name: DDJ.XLS B-1 Page 3 of 21




B1.2

B1.3a

B1.3b

Bl.4a

B1.4b

Digital Radio Test Ljaboratory
Onset of Error with other SCAs 10/2/96 C rowi M) ( fen 8 a)
Main Ch. Mod: CPN Noise Level Error Level (%)
SCA Group: A Atten. Set BER 20byte  220byte
7.75 dB 0 0 0 c
AR N hE
49.50-dB 0003 002 o3 ome  (Gdo /A b
dafz m fy )
Main Ch. Mod: CPN
SCA Group: B Noise Level Error Level (%) _ asch
Atten, Sct BER  20byje  220byte ( . %> e ¥
8.00 dB 0 0 0 dotse rm () 6‘)
7.15:dB - 0.003 0.026 - 0.143 OME
92KHz S/N ratio (Compol 92 kHz SCA Rec.)
SCA Group: A S/N
(dB) EO&C
Best Case RBDS & 92 kHz Only 48.5 Rushing noise heard from SCA receiver
With Proponent Group A 42,7 Without other SCA
atOME- - - 16
Main ch. S$/N ratio (Denon RX 2) :
SCA Group: A 59 dB RMS No Filter 0dB taken with 1 kHz Mod Souce
With Grp- A and B1.1 noise level: 353 dB OME
RBDS Block Error Level Noise Level for 5% + 2% maximum block errors per 100 blocks
CJ/N, Attn Target Meas (measured for a period of 5 minutes)
6.60 8.00 dB -5 5
RBDS error measurement at B1.4 noisc level
MAX error measurement: 5% Without Proponent
File Name: DDJ.XLS B-1 Page 4 of 21




—

Digital Radio 1\ <st Laboratory

YL

Digital DJ

1.00000
0.10000
1 ‘_“::‘_:f:_—_f
e
U R ]
\ |
0.01000 \\\
.
o ———]
-]
&
£
o
E
s
&
0.00100 -
0.00010 |—
0.00001
71.86 72.11 72.36 72.61 72.86 73.11 73.36 73.61
b 2.0
C/No (dB)
File Name: DDJ_A XLS B-1
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B1.2 Onset of Error with other SCAs

Main Ch. Mod: CPN
SCA Group: A

Main Ch. Mod: CPN
SCA Group: B

B1.3a 92KHz S/N ratio

Digital Radio Test Laboratory

10/2/96

Noise Level

Atten. Set
7.75 dB
7.50 dB

Noise Level
Atten. Set
8.00 dB
7.75 dB

(Compol 92 kHz SCA Rec.)

SCA Group: A S/N
(dB)
Best Case RBDS & 92 kHz Only 48.5
With Proponent Group A 427
at OME 16
B1.3b Main ch. S/N ratio (Denon RX 2)
SCA Group: A 59 dB
With Grp A and B1.1 noise level: 353 dB
Bl.4a RBDS Block Error Level
C/N, Attn
74.36 800 dB
B1.4b RBDS error measurement at B1.4 noise level

RMS No Filter

Target Meas

Error Level (%)
BER 20byte  220byte
0 0 0
0.003 0.026 0.143  OME

Error Level (%)
BER 20byte  220byte
0 0 0
0.003 0.026 0.143 OME

EO&C

Rushing noise heard from SCA receiver
Without other SCA

0dB taken with 1 kHz Mod Souce

OME

Noise Level for 5% + 2% maximum block errors per 100 blocks

{measured for a period of 5 minutes)
5 5

MAX error measurement: 5%

File Name: DDJ_A.XLS

Without Proponent

B-1

Page 4 of 21
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Digital Radio Test Laboratory

Characteristic Impedance: 50Q Unless indicated.
Noise Filter Band Width: 6449000.00 Hz

B-2
D/U
Desired OME 4.59 dB
Pave .
/ -97.34 dBm/Hz -32.58 dBm o
Attenuator ’
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter __ [Pad . 3 Way Combiner
Y 8.27 dB o 25.15 dB o 513 dB
Attenuator . Simulator Network MCL SAT -20-2:3 A
TELONIC _[Pave )
o -7.43 dBm
MCL ZBSC-615 BOONTON 4220
]
Modulation . 2 Way Splitter __ |Spectum
i 3.55 dB o
BELAR MCL ZFSC-2-1W HP 85668
0dB Reference Noise
Noise Com . |Band Pass . A -31.05 dBm -99.14 dBm/H:
AWGN o o 63.75 dB oME BOONTON 4220
NCUFX 7112 K2T77.04.1M-SM.50/$0.7133A MCL -t0
WIENSCHELL 0dB Reference Undesired
Undesired o At o |Pad o At -32.42 dBm
o o o 4.75 dB oME BOONTON 4220
PROPONENT KAY 839 MCL
WIENSCHELL
Y Proponent Receiver
2 Way Splitter... .75 ... _ |Attenuator o 12 Way Splitter.. .. .. ~fPad .. . ., . - Desired . " Noise | .7 Undesired. ..
3.55 dB o 15.00 dB o 3.55 dB T 5.00 dB o -64.93 dBm -195.24 dBmvHz -69.52 dBm
MCL ZFSC-2-|W KAY 839 MCL ZFSC-2.1W -127.15 dBm
MCL ZFSC-3-13
_|Specirum A . .3 Way Splitter o [Matching TX " - = - __|Dénon TU-380RD
o P 8566D o 513 dB il Yo i 75Q o -65.41 dB
_|Antenna Dummy _[Delco
o dB -65.06 dB
o |Matching TX o |Compol SCA
500 ] 75Q o -65.41 dB
File Name:DDJ.XLS Level B-2

Page 5 of 21
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Digital Radio Test L

B-2 Co-Channel
Characterization of HS Digital Subcarrier Signal Failure

B2.1 Co-Channnel Analog Reference

Desired Signal Parameters
RF Key Point Meas.: -32.58 dBm
RX RF Level: -65 dBm
Main Channel Modulation: 1 kHz
Modulation Level: 100 %
SCA Group: None

0 dB Reference

RF K¢
Main Chann

Mecasurement: 45dB S/N ratio target on main analog channel receiver

Delco RX 1
Best Case S/N: 55.70 dB
S/N: 45.00 dB

Reference: - Atten: 26.00 dB

Co-Channnel HSD Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

B2.2a

Delco RX 1
S/N: 45.00 dB

Group A: Atten: 26.00 dB

Filc Name: DDJ.XLS,

d/u

25:84:dB

d/u

25:84 dB

B-2

Mo

SC

aboratory

PROPONENT SPECIFIC

Undesired Signal Parameters
y Point Meas.: -32.42 dBmn
el Modulation: CPN
dulation Level: 110 %
SCA Group: 67& 92 kHz
A Modulation: 0.4 &1  kHz
(Mcasurement is rms w/15 kHz LPF)

Denon RX 2
Best Case S/N: 60.60 dB
S/N: 45.00 dB
Atten: 31.00 dB

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Group A

Denon RX 2
S/N: 45.00 dB
Atten: 31.00 dB

COMPOSITE SIGNAL
ORBAN #1
COMP OUT 1: Prop + SCA
COMP OUT 2: Proponent Only
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

d/u

30.84 dB

d/u

30.84. dB

Page 6 of 21



B2.2b Co-Channnel HSD Interference
) Desired Signal Paramecters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Digital Radio Test Laboratory

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Group B

Delco RX 1 d/u Denon RX 2
S/N: 45.00 dB S/N: 45.00 dB
Group.B: Atten: 26.00 dB 25:84 4B Atten: 31.00 dB

B2.2¢ Co-Channnel HSD -> Analog Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Proponent Only

Delco RX 1 d/un Denon RX 2
S/N: 45.00 dB S/N: 45.00 dB
Atten: 25.75 dB 25:59-dB Atten; 30.50 dB
File Name; DDJ.XLS B-2

d/u

30.84.dB

d/u

30.34 dB

Page 7 of 21



Digital Radio Test Llaboratory

B2.3 Co-Channcl Analog -> HSD interference
Desired Signal Parameters Undesired Signal Parameters
RF Level: -65 dBm
Modulation Type: CPN Mopdulation Type: CPN
Modulation Level: 110 % Madulation Level: 110 %
SCA Group: Proponent Only SCA Group: 67 &92  kHz

Co-Chan. Level Cum. Error Level _—::g(fgm
D/U Attn BER 20 Byte 220 Byte 90 —0—220 Byte
4.84 5.00 0 0 0 /A
45900495 0014 0052750286 OME 80
4.34 4.50 0.082 0.391 2.571 70
4.09 4,25 0.168 0.834 5.000 60
384 400 0520 2633 1643 q /]
3.59 3.75 1.278 6.52 34.86 z 0 /
3.34 3.50 2.623 13.67 59.29 g 40
3.09 3.25 4,797 23.88 70.71 = 2 /P/
2.84 3.00 8.425 39.42 83.29

20 (/ //

10

.__-ﬁ———-——fi/ - X >|<——-'—“>f/ (
0 F—————ffoec — 4 — A :

4.84 4.59 434 4.09 3.84 3.59 334 3.09 2.84
D/U (dB)

File Name: DDJ.XLS B-2 Page 8 of 21




Digital Radio Test Laboratory

Desired
/
Attenuator. BOONTON 4220 DELAR MCL ZFSC-2-1W HP 85661
Pave IModulation - 2 Way Split - |Spectrum
-7.00 dBm h 3.55 dB o
[ '} )
Altenuator CW Cal
6 Way Split -74 dBm
8.27 dB CW Cal
-39.6 dBm
o fPad .. SIMA#Y - _ |Pad |4 Way Comb
o 6 dB 23.00 dB o 3 dB 6.53 dB
. . |Baseband Term .
o o 50 Q - _[Ped
HP1IT55C o 2 dB
o |Pad . MCL SAT-2
o 3 dB :
o (Pad _ [Pad -
o 6 dB o 3dB
MCL ZBSC-615 HP11759C MCL ZF5C-4-1
cw cat
-48.2 dBm
e zrsca.1n
Undesired |2 Way Split _]A t : _|Attenuator |3 Way Comb
"1 355dB 101 ¢B " | 63.75 dB T 513dB
MCL 2FSC-2.:W  KAY 839 WIENSCHELL A
- o {Term -
" 1500
Noise Com-: . |Band Pass’ _ {Aifenuator: | - o [Pad __|0dB Ref' Noise
o 14.50 dB ~ [ 16.00 dB " { 47.06 dBm
NCUFX 7112 K2777.94.1M-9M-50/50.7199A WIENSCHELL BOONTON 4220
Y cwca Proponent Receiver
2 Way Split __|Attenuator o [2 Way Split _ |Pad -65.7dBm _ |-~ Desired - Noise “ Undesired
3.55 dB 0.00 dB "1 _355dB 5.00 dB " L6530 dBm | -161.65 domatz dBm
MCL ZFSC-2-1W  KAY 839 MCL. ZFSC-2-1W -79.06 dBm
MCL ZFSC-3-13
__|Spectrum 3 Way Split - _|Matching TX . |TU-380RD
o HP 85668 cwcal 5.13 dB M ERNER " |-65.61 dB
CW Cal -60.2 dBm
-56.9 dBm o_{Antenna Load _1Delco
o dB " [-65.26 dB
. [Maiching TX _[Compol SCA
Tlseq | sa " [ -65.61 dB
File Name:DDJ.XLS Level B-3

Page 9 of 21
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B-3 Multipath

Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: $ Min,

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Level Error Level (%)
CJ/N, Attn BER 20 Byte 220 Byte
Urban Slow 63.34 63.75 0.1450 0:6000 2.1430
Urban Fast 63.34 63.75 1.2230 6:595 - 33.57
Rural Fast 63.34 63.75 0.5030 2815~ 17.00
Obstructed 63.34 63.75 100.0 100.0 100.0
File Name: DDJ.XLS B-3

'Digital Radio Test Liaboratory

PROPONENT SPECIFIC

o, )
COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

EO&C

Performance impaired without added noise.
MAX RBDS Block Error= 11 %

Performance impaired without added noise.
MAX RBDS Block Error= 14 %

Performance impaired without added noise.
MAX RBDS Block Error= 16 %

Receiver does not acquire signal consistently.
MAX RBDS Block Error= 98 %

Page 10 of 21
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B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure

Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Level Error Level (%)
C/N, Attn BER 20 Byte 220 Byte
Urban Slow 131.10 63.75 0.1450 0.6000 2.1430
Urban Fast 131.10 63.75 1.2230 6.595 33.57
Rural Fast 131.10 63.75 0.5030 2.815 17.00
Obstructed 131.10 63.75 100.0 100.0 100.0
File Name: DDJ_AXLS B-3

Digital Radio 1 est Laboratory

224

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

EO&C

Performance impaired without added noise.
MAX RBDS Block Error= 11 %

Performance impaired without added noise.
MAX RBDS Block Error= 14 %

Performance impaired without added noise.
MAX RBDS Block Error= 16 %

Receiver does not acquire signal consistently.
MAX RBDS Block Error= 98 9,

Page 10 of 21



.,

Digital Radio Test Laboratory

Characteristic Impedance: 50Q Unless indicaled.
Desired
Pave ) .
Y -47.49 dBm -
Attenivator -
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter . |Pad . 3 Way Combi . )
1 821dB | i T . o 25.06 dB o 513 dB
Attenuator Sinulator Network MCL SAT -20-2-3 'y
TEONIC e o_|Pave .
o -22.43 dBm
MCL ZBSC-615 BOONTON 4220
Y )
Modulation L 2 Way Splitter . ISp’cctmm
- 3.55 dB o
BELAR MCL ZFSC-2-1W HP 85668
0dB Referenco -3 |Noise
Noise Com o {Band Pass’ . o_|Attenuator -31.13 dBm
AWGN o 7.00 dB OME BOONTON 4220
NCUFX 1112 RITT7.94.1M-$M.50/50.7133A Amplifier . ]
WIENSCHELL
Undesired _ |Pad - 24.0 2 Way Splitter o JAt -
- 6.00 dB % > 3.5 dB - 0.00 dB
MCL SAT-6 MCL ZHL-3A | 8.3 Vp-p
To Frequency Counter / Oscilloscope
Y Proponent Receiver
2 Way Splitter” o [Attenuator..;;. .. Pad - o fii s Desired _Noisg :.. | Undesired
3.55 dB o 0.00 dB 5.00 dD w -64.8 dBm 1.00 Vp-p
MCL ZF5C-2-1W KAY 839 MCL ZFSC-2-1W
MCL ZFSC-3-13
_ |Spectruin s 3 Way Splitter- ~ ‘lMatéhing TX o |Denon TU-380RD .-
o HP 85668 513 dB T s0q [ 50 -65.32 dB
o_jAntenna Dummy _ |Deleo
o dB o -64.97 dB
o [Matching TX o_[Compol SCA
" [soq I 5Q o -65.32 dB
File Name:DDJ.XLS Level B-4
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File Name: DDJ.XLS

Digital Radio Test L

Clipped Pink Noise (Stereo)

B-4 Impulse Noise 11/6/96
Desired Signal
-65 dBm at receiver input.
Group A subcarriers.
Results accumulated over 5 minute
measurement period.
Repetition Rate BER 20 Byte
(Hz)
100 0.0000  0.0000
200 0.0000 0.0000
300 0.0000 0.0000
600 0.0000 0.0000
1000 0.1780 0.9120
1000 0.0060 0.0260
1000 0.0000 0.0000
Repetition Rate BER 20 Byte
(Hz)
100 0.0000 0.0000
200 0.0000 0.0000
300 0.0000 0.0000
600 0.0000 0.0000
1000 0.1320  0.6520
1000 0.0070 0.0260
1000 0.0060 0.0260
1000 0.0000 0.0000

220 Byte

0.0000
0.0000
0.0000
0.0000
6.286

0.1430
0.0000

220 Byte

0.0000
0.0000
0.0000
0.0000
4.286
0.1430
0.1430
0.0000

B-4

Pilot O

aboratory

nly
Attenuator Setting

~~
_
Goooooo@

Attenuator Setting
(dB)

0

0

0

0

0

10

15

20

- Undesired Signal
10 ns wide 1.0 Vp-p pulse at receiver input
Repetition Rate Variable

Voltage
(Vp-p)
1.0000
1.0000
1.0000
1.0000
1.0000
0.3162
0.1778

Voltage
(Vp-p)
1.000
1.000
1.000
1.000
1.000
0.3162
0.1778
0.1000

Page 12 of 21



Digital Radio Test Laboratory

Desired Insertion Loss
From To (dB)
| 6 Way Output 3 Way Input 40.8 405 03
Atlenuator BOONTON 4220 BELAR MCL ZFSC-2-1W HP 85668 6 Way Output RX Input 582 518 0.4
Pave Modulation . 2 Way Split _|Spectrum 3 Way Input RX Input 174 172 0.2
-7.00 dBm - 3.55 dB o Cable\
Y 'y A Adapter
Alténuaior CW Cal Loss
6 Way Split -7.05 dBm
8.27 dB CW Cal
+39.6 dBm
_ [Pad . [SiM# _ |Pad 2[4 Way Comb
| 6 dB ~ 1 23.00 dB o 3dB "] _653dB
- o |Baseband .~ . Term 1
o 500 o o |Pad
AFM2 HP11759C o 2 dB
_ [Pad* _IsiMm#u2. . _ {Pad . 3 MCL SAT-2
. 22.15 dB o 3dB o
£ . o |Pad . 4
6 dB o o 3dB o
MCL ZB5C-615 HP11759C MCL ZFSCA-1
CW Cal
47.85 dBm
fict. zFsC3-13
Undesired 2 Way Split . |Attenuator _JAlienuator |3 Way Comb .
3.55 dB 101 dB " 16375 aB " 51348
MCL ZFSC-2-1W  KAY 839 WIENSCHELL J
 |Term:
T soqQ
Noise Cotn o |Band Pass . - o |Atierivator - _{Pad. i o |0dB Ref - .. |Noise
o ] 5.00dB ~ ] 16.00 dB " | -47.00 dBm
NCUFX 7112 RITT190IM-SM.S0/50-7130A WIENSCHELL BOONTON 4220
Y cwcal Proponent Receiver
2 Way:Split _|Attenuator - . |2 Way Split . |Pad . . 65.25 dBm__ | = .Degired . Noise .~ |- Undesired
3.55 dB ~.[_000dB T 355dB | zo00dB " [[65.20dBm_ | -1a245 dBmaz dBm
MCL ZFSC.2-1W  KAY 839 MCL ZFSC-2-1W -69.40 dBm
MCL ZFSC-3-13
. ISpectr'um - 3 Way Split _{Matching TX o |TU-380RD
T 1P 85668 cw cal o 513 dB T 5o | 150 " [ -65.61 dB
cw Cal -60.2 4Bm
.56.9 dBm _ |Ant Load . {Delco
o dB -65.26 dB
. |Maltching TX _|Compol SCA
TlsoQ T 50 -65.61 dB

File Name:DDJ.XLS

Level B-5



Filename: DDJ.XLS B-5

EIA Digital Audio Radio

Laboratory

Test B-5  Airplane Flutter
Reflected Path Medium Signal Strength
Scenario CPN Pilot Only
#1 400 km/h Doppler BER 20 Byte  220Bjyte BER 20 Byte 220Byte
27.5 us Delay 100.00 100.000 10000 0.00 0.00 0.00 %
System does not acquire signa] with CPN on main channel.
8.00 dB System performs error free with pilot only.
#2 200 kmv/h Doppler BER 20 Byte  220Byte BER 20 Bytc 220Byte
13.7 us Delay 12.29 54.47 99.40 0.00 0.00 0.00 %
6.00 dB System performs error free with pilot only.
#3 100 km/h Doppler BER 20 Byte  220Bjyte BER 20 Byte 220Byte
6.8 ps Delay 2.76 14.89 66.00 0.00 0.00 0.00 %
4.00 dB System performs error free wit

h pilot only.

Test Date:  22-Oct-96
ngineer(s): DML

Main Channel Mod: Clipped Pink Noise

Page 14 of 21

o



Digital Radio Test Laboratory

B-6 Weak Signal
Characterization of HS Digital Subcarrier Signal Failure

pilot: 9 % 92 % 9 %
proponent: 10 % 10 % 10 %
57 kHz: % 3% 10 %
92 kHz: % 7% %
Total Injection; 19 % 29% . 29 %
Group Proponent Only A B
Signal Level: -92 SOME<  -91 dBm -92 SOME< 9] dBm <92 <OME<  -9] dBm

File Name: DDJ.XLS B-6 Page 15 of 21



Digital Radio Test Laboratory
C-1 Re-Acquisition 11/4/96
Re-Acquisition Time (s)
POF-2dB POF-4dB POF-6dB
2.2 28| 2.6
2.4 15| 2.1
2.8 28| 1.9
3.8 26| 1.2
L1 24| 2.0
Average 25 24 2:0.

Point Of Failure Attenuator Seiting
Desired Signal Reference Level
Noise 0 dB Reference

Desired Signal Level at Receiver

POF Noise Level is defined as the level which causes

220 byte Packet Error Rate of 95% =+ 5%.

ABBA Used as Modulation Source on Main Channel

Conncction is broken for at least 30 seconds.

File Name: DDJ.XLS

C-1

. dBm
-65 dBm

Page 16 of 21
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EIA Digital Audio Radio Test Laboratory

Test C-2 Re-Acquisition with Multipath
Urban Slow Raylcigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF4 POF-6
5 2.9 1.3 2.2
10 2.7 1.8 23
15 2.5 1.9 3.0
20 1.9 3.0 1.9
Average 28R 20, 2.4 #
POF Attenuator Setting: 12 dB

EO&C
Point of Failure (POF) defined as;
220 Byte Message Error Rate 2 50 %

Test Date: 24-Oct-96
ngincer(s): DML

File Name: DDJ.XLS C-2 USR Page 17 of 21
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File Name: DDJ.XLS C-2 UFR

EIA Digital Audio Radio T

st Laboratory

Test C-2  Re-Acquisition with Multipath
Urban Fast Rayleigh

Re-Acquisition Tinfe (s)
Tsim (s) POF-2 POF-4 POF-6
5 2.1 2.1 1.2
10 2.1 2.5 1.8
15 4.8 4.7 3.1
20 3.6 23 2.5
Average 995
POF Attenuator Setting: 18 dB

EO&C

Test Date: 24-Oct-96
ngineer(s): DML

Page 18 of 21
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File Name: DDJ.XLS C-2 RFR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Rural Fast Raylcigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF4 POF-6
5 | 3.0 3.1 2.1
10 1.7 2.7 52
15 1.8 3.0 22
20 4.2 3.1 1.8
RN T [ B
Average 27 % 3.0 28 ‘

POF Attenuator Setting: 20 dB

EO&C

Test Date:  24-Oct-96
ngineer(s). DML

Page 19 of 21
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File Name: DDJ.XLS C-2 OR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Obstructed Rayleigh

Re-Acquisition Time (s)
Tsim (s) POF

20

Average 0.0

EO&C
System only re-acquires for short bursts which are not lorig enough to
determine re-acquisition time accurately.

Test Date: 24-Oct-96
ngineer(s): DML

Page 20 of 21



Digital Radio Test Laboratory ( A M}
E-2 Host Analog Program -» HSDS with Multipath '

Engineer(s): DML Date: 24-Oct-96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL

One Path Zero Phase Reference: -65dBm
Main Channel Mod; CPN

SCA Group: A
Error Measurement Duration; 5 minutes 5-Band Medium Processed
92kHz:  Track 48 on EBU SQAM Disk ORBAN #2

COMP OUT 1: Proponent Only

COMP OUT 2: Prop + SCA

Main Channel modulation

adjusted for 110%
Error Level (%)
Noise Level EO&C

Cv/N, Attn BER 20 Byte 220 Byte
CPN 63.28 63.75 0.8300 2.646 4.571

Urban Slow Pilot only on main channel produces error free operation.
Pilot Only  63.28 63.75 0.00 0.00 0.00
CPN 63.28 63.75 - 1.247 6.348 34.29
Urban Fast Improvement without main channel modulation.
Pilot Only  63.28 63.75 0.0510 0.2740 1.857
CPN 63.28 63.75 0.4980 2.685 16.43
Rural Fast Improvement without main channel modulation.
Pilot Only  63.28 63.75 0.0670 0.3130 . 2429
CPN 63.28 63.75 17.36 65.51 98.00 4 out of 28 possible iterations of file transfers made it.
Obstructed Statistics listed are based on the 4 files that made it
Pilot Only  63.28 63.75 3.182 15.56 63.86 Improvement without main channel modulation.

File Name: DDJ.XLS E-2 Page 21 of 21



Digital Radio Test Laboratory

E-2 Host Analog Program -» HSDS with Multipath
Engineer(s): DML Date: 24-Oct-96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes 5-Band Medium Processed
92 kHz:  Track 48 on EBU SQAM Disk ORBAN #
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%
Error Level (%)
Noise Level EQO&C
C/N, Attn BER 20 Byte 220 Byte
CPN 131.04 63.75 0.8300 2.646 4.571
Urban Slow Pilot only on main channel produces error free operation.
Pilot Only 131.04 63.75 0.00 0.00 0.00
CPN 131.04 63.75 1.247 6.348 34.29
Urban Fast Improvement without main channel modulation.
Pilot Only 131.04 63.75 0.0510 0.2740 1.857
CPN 131.04 63.75 0.4980 2.685 16.43 _
Rural Fast Improvement without main channel modulation,
Pilot Only 131.04 63.75 0.0670 0.3130 2.429
CPN 131.04 63.75 17.36 65.51 98.00 4 out of 28 possible iterations of file transfers made i-
Obstructed Statistics listed are based on the 4 files that made it
Pilot Only 131.04  63.75 3.182 15.56 63.86 ‘mprovement without main channel modulation.
File Name: DDJ_A XLS E-2
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Digital Radio Test Laboratory

(/kfwf&cdz)

-

B-1
Characteristic Impedance: 50Q Unless indicated. C/N
Noise Filter Band Width: 6449000 Hz OME 4.49 dB
Co/No
Desired 4.82
Il’ave L S P
i -100.33 dBvHz |  -32.57 dBm i
Atterator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter o |Pad . 3 Way Combiner
Y 82748 | o 25.15 dB o 513 dB
Atteritiator - - Simulator Network MCL SAT -20-2-3 I i
TeLowc e o |Pave .
o -742 dBm
MCL ZBSC-615 BOONTON 4220
Y '
Modulation .. : ) 2 Way Spliter o |Spectrum .- .
o 3.55 dB .
BELAR MCL ZFSC-2-1W HP 85668
0dB Reference -|Noise
Noise Com _|Band Pass’ o _|Attenuator -31.06 dBm -99.15 dBm/Hy
AWGN o o 6.00 dB OME BOONTON 4220
NCUFX 1112 KI777.94.1M-3M-30/50-1133A MCL -10
WIENSCHELL 0dB Reference ... {Undesired
Undesired - [Attenuater. -  |Pad - o |Attenuator -36.30 dBm
o o o 63.75 dB OME BOONTON 4220 R
PROPONENT KAY 839 MCL
WIENSCHELL
i
2 Way Splitter o 12.Way Splitter ... .. _ |Pad . o . Désired:. sl Undesiced
3.55 dB o 3.55 dB o 5.00 dB o -64.92 dBm dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC.2-1W -69.41 dBm
MCL ZFSC-3-13
péctruni::. . . 3 Way Splitter o |Matching TX .5 o |Derion TU-380RD"
o |Hp 8sssn o 513 dB g Y | 75Q o -65.40 dB
o |Antenna Diimmy . =~ - __ [Deko
dB o -65.05 dB
_ [Matching TX _ [Compoi 5CA
" [soq ] 75Q o -65.40 dB
File Name:MITRE.XLS Level B-1
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Digital Radio Test Laboratory

B-1 Additive White Gaussian Noise ( ’
Characterization of HS Digital Subcarrier Signal Failure AW M>
Test Date Engineer(s):
11/5/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm Interleaver Level 2 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: Prop. Only COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA

Main Channel modulation

Analog Receivers: Delco RX 1 adjusted for 110%

Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Bl1.1 Noise Failure Characterization
Noise Level Error Level (%)
;:20/5N70 :;t;ls BER 20 Byte 220 Byte xgg 0
. . 0 0 0 o0 — ———
6.07 7.25 0 0 0 Zf 70 — A —0—20 Byte
5.82 7.00 0.064 2.345 6.000  OME £ 60 / & —0—220 Byte
557 675 0.164 6103 14741 & s "
5.32 6.50 0.646 22.01 46.07 g 40 T
5.07 6.25 1307 4172 7815 & ” 7
4.82 6.00 2.304 64.19 96.44 10 -
4.57 5.75 3468 7901 99.48 O=—F% 1.
4.32 5.50 4.649 88.02 100.0 6.07 5.82 5.57 5.32 5.07 4.82 4.57 432 4,07
4.07 5.25 6.407 94.56 100.0
File Name: MITRE.XLS B-1 Page 2 of 22



Digital Radio Test Laboratory

\7 A

Characteristic Impedance: 50 Q Unless indicated.
Noise Filter Band Width: 6449000 Hz

B-1
CIN,
72.58

BOONTON 4220

8.27 dB

N

Simulator Network

T 25.15 dB |

MCL SAT -20-2-3

MCL ZBSC-615

AWGN

NC UFX 7112

R2777-94.1M-5M-50/50-7133A

MCL -10

MCL ZF$C-3-13

-99.15 dBmvH?z

BOONTON 4220

-36.30 dBm
BOONTON 4220
Proponent Receiver
A Ngise e e Undegitsd "
-137.50 dBm/Hz dBm__ |
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W 6941 dBm
MCL ZFSC-3-13

57 o [Deon TUBRORD
l HP 8566B - 65.40 dB

-65.05 dB

File Name:MITRE_B.XLS

Level B-1
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Digital Radio Test Laboratory

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Test Date Engineer(s):
11/5/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm Interleaver Level 2 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: Prop. Only COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Main Channel modulation

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

adjusted for 110%

B1.1 Noise Failure Characterization
Noise Level Error Level (%)

C/N, Attn BER 20 Byte 220 Byte 100

130.33 6375 0 0 0 % P — /QL:Q

73.83 7.25 0 0 0 2 jg P — —#4—BER
73.58  7.00 0.064 2345 6000 OME E 6 /7 e O~ 20Byte
73.33 6.75 0164 6103 14741 5 50 / e 0220 Byee
7308 6.50 0646 2201 4607 g 4 A

7283 625 1307 4172 7815 2 —

72.58 6.00 2304 6419  96.44 o P

72.33. 575 3468  79.01 99.48 p——— L ] & A

72.08 5.50 4.649 88.02 100.0 73.83 7358 7333 73.08  72.83 7258 7233 7208 7183

71.83 5.25 6407 9456  100.0

NS
File Name: MITRE B.XLS B-1
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N
. - D
Digital Radi
g adio Test Laboratory C AL St
MITRE
1.00000
0.10000
\\
T ————
\\.
é \
£ 0.01000 —
2 —
-] \\
.
N
~
0.00100 \\
\\\
0.00010
4.07 432 4.57 4.82 5.07 5.32 5.57 5.82
Co/No (dB)
File Name: MITRE.XLS B-1 Page 3 of 22



Digital Radio Test Laboratory

B1.2 Onset of Error with other SCAs C i DCJ, )
Main Ch, Mod: CPN Noise Level Error Level (%)
SCA Group: A Attn BER 20byte  220Dbyte _ S:‘“/ dp -« (zj - ZV)
7.25 dB 0 0 0 C//Uo =
7.00 dB 0.00051 --0.03379 - '0.14815"
Main Ch. Mod: CPN .
SCA Group: B Noise Level Error Level (%) 16 )
Atten. Set BER  20byte  220byte T 79
7.50 dB 0 0 0 (C/m’— (T
7.25:dB - 0.00165. = 0.05407  0.14815.
Bi.3a 92KHz S/N ratio (Compol 92 kHz SCA Receiver)
SCA Group: A S/IN
o (dB) EO&C
Best Case RBDS &-92 kHz Only 49 Deviation = 5.5 kHz: Fmod=1 kHz: 624 mV into SCA Modulator
With"Proponent Group A S 49 0 dB Reference at 317 mV RMS
at OME 17 Static noise at OME. CPN On main channel has no effect.
B1.3b Main ch. S/N ratio (Denon RX 2)
SCA. Groups-A-. - - - 57.8 dB: RMS No Filter 0dB taken with 1 kHz Mod Souce
With-Grp A and B1.1 noise level: 35.6 dB OME
Bl4a RBDS Block Error Level
Co/N, Attn Target Meas  Noise Level for 5% * 2% maximum block errors per 100 blocks
~5.82 - 857,000 dB 5 5 (measured for a period of 5 minutes)
B1.4b RBDS error measurement at B1.4 noise level

MAX error measurement; 5%

File Name: MITRE.XLS

Without Proponent
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Digital Radio Test Laboratory E;
?
MITRE
1.00000
0.10000
e —
—
——
\
———
g \
E 0.01000 ——
= \\
-3 —
N
0.00100 \\
e
S ——
e
0.00010
71.83 72.08 72.33 72.58 72.83 73.08 73.33 73.58
C/No (dB)
File Name: MITRE_B.XLS B-1
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B1.2

Bl.3a

B1.3b

Bl.4a

B1.4b

Digital Radio Test Laboratory

Onset of Error with other SCAs

Error Level (%)

Main Ch. Mod: CPN Noise Level
SCA Group: A Attn BER 20byte  220byte
7.25 dB 0 0 0
7.00 dB 0.00051 0.03379 0.14815
Main Ch. Med: CPN
SCA Group: B Noise Level Error Level (%)
Atten. Set BER 20byte  220byte
7.50 dB 0 0 0
7.25 dB 0.00165 0.05407 0.14815
92KHz S/N ratio (Compol 92 kHz SCA Receiver)
SCA Group: A S/N
(dB) EO&C
Best Case RBDS & 92 kHz Only 49 Deviation = 5.5 kHz: Fmod=1 kHz: 624 mV into SCA Modulator
With Proponent Group A 49 0 dB Reference at 317 mV RMS
at OME 17 Static noise at OME. CPN On main channel has no effect.
Main ch. S/N ratio (Denon RX 2)
SCA Group: A 57.8 dB RMS No Filter 0dB taken with 1 kHz Mod Souce
With Grp A and B1.1 noise level: 356 dB OME
RBDS Block Error Level
C/N, Attn Target Meas  Noise Level for 5% + 2% maximum block errors per 100 blocks
73.58 7.00 dB 5 5 (measured for a period of 5 minutes)
RBDS error measurement at B1.4 noise level
MAX error measurement: 5% Without Proponent
File Name: MITRE_B.XLS B-1
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Digital Radio Test Laboratory

{1

Characteristic Impedance: 50Q Unless indicated.
Noise Filter Band Width: 6449000.00 Hz

B-2
- D/U
Desired " OME 706 dB
Pave L
\ -97.35 dBm/Hz -32.59 dBm -
Atteniator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter Pad o 3 Way Combiner
Y 8.27 dB 25.13 dB o 513 dB
Attenuator o Simulator Network MCL SAT -20-2-3 A I
TELONIC Pave .
-7.46 dBm
MCL ZBSC-615 * BOONTON 4220
\
Modulation - 2 Way Splitter - |Spectrum - :
- 3.55 dB o
BELAR MCL ZFSC-2-1W HP 8566B
0dB Reference- - . |Noise
Noise Com o {Band Pass - o_|Altenuator -31.01 dBm -99.10 dBnvH:
AWGN o 63.75 dB OME BOONTON 4220
NCUFX 7112 K2777.94.1M-5M-$0/50- 71734 MCL -10
WIENSCHELL OdB Réference - .- |Undesired
Undesited o |Atenuator-. 7. _ {Pad AU -32.40 dBm
o o o 7.25 dB oME BOONTON 4220
PROPONENT KAY 839 MCL
WIENSCHELL
Proponent Receiver
_ 2 Way Splittér .. - CPad . _ | . Neis ] Undesived . . .
o 3.55 dB o 5.00 dB o -195.20 dBm/Hz -72.00 dBm
MCL ZFSC-2-1W KAY 839 MCL ZF5C-2-1W -127.11 dBm
MCL ZFSC-3-13
o ISpectum . 3 Way Splilter o |Matching TX __|Denon TU-380RD .
o HP 35668 o 513 dB gl oY) | 750 -65.42 dB
__|Antenna Dummy _ [Declco .
o dB o -65.07 dB
 [Matching TX +_|Compol SCA
00 | 75Q o -65.42 dB
File Name:MITRE.XLS Level B-2
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B-2 Co-Channel

B2.1 Co-Channnel Analog Reference
Desired Signal Parameters

RF Key Point Meas.: -32.59 dBm

RX RF Level: -65 dBm

Main Channel Modulation: 1 kHz
Modulation Level: 100 %

SCA Group: None

Measurement: 45dB S/N ratio target on main analog channel receiver

Delco RX 1
Best Case S/N:

Reference; Atten:

B2.2a Co-Channnel HSD Interference

Desired Signal Parameters

RF Level: -65dBm
Modulation Type: None
Modulation Level: None

SCA Group: None

Delco RX 1

File Name: MITRE.XLS

0 dB Reference

Digital Radio Test Laboratory

PROPONENT SPECIFIC

Interlcaver Level 2

Undesired Signal Parameters

RF Key Point Meas.: -32.40 dBm
Main Channel Modulation: CPN
Modulation Level: 110 %

SCA Group: 67 & 92 kHz
SCA Modulation: 0.4 & 1  kHz
(Measurement is rms w/15 kHz LPF)

Filter
d/u : Denon RX 2
56.30 dB Best Case S/N: 60.30 dB
45.00 dB S/N: 45.00 dB
26.00 dB 25:81:dB Atten: 31.00 dB

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Group A

d/u Denon RX 2
45.00 dB S/N: 4500 dB
26.00 dB 25.81 dB Atten: 31.00 dB
B-2

COMPOSITE SIGNAL
ORBAN #1
COMP OUT I: Prop + SCA
COMP OUT 2: Proponent Only
' ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

d/u

30.81.dB

d/u

30.81 dB

Page 6 of 22



Digital Radio Test Laboratory

B2.2b Co-Channnel HSD Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Delco RX 1
| S/N:  45.00 dB
Group B: Atten: 26.00 dB

B2.2¢ Co-Channnel HSD -> Analog Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio
Delco RX 1

S/N: 45.00 dB
Atten: 26.00 dB

File Name: MITRE.XLS

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Group B

d/u Denon RX 2
S/N: 45.00 dB
25.81 dB Atten: 31.00 dB

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Proponent Only

d/u Denon-RX 2
S/N: 45.00 dB
25.81 dB Atten; 30.75 dB
B-2

iu
i

d/u

30.81:dB

d/u

30.56 dB

Page 7 of 22



Digital Radio Test Laboratory

B2.3 Co-Channel Analog -> HSD interference
Desired Signal Parameters Undesired Signal Parameters
RF Level: -65 dBm
Modulation Type: CPN Modulation Type: CPN
Modulation Level; 110 % Modulation Level: 110 %
SCA Group: Proponent Only SCA Group: 67 &92  kHz
122 [ _—7% —=m=x
4 ~A—20 Byte
Co-Chan, Level Cum. Error Level 80 P A [T 220Byte
D/U Attn  BER 20 Byte 220 Byte o 7 =
7.31 7.50 0 0 0 % s P
106, . 725 - ..0016 0.595 1926 OME ¢ 30 / /
6.81 7.00 0.245 8.800 20.815 g 40 / /
6.56 6.75 0.811 27.79 56.37 30 /
6.31 6.50 1.696 53.204 89.26 20 4
6.06 625  3.081 7558  99.41 10 —
0 “‘JM X X X
7.31 7.06 6.81 6.56 6.31 6.06
D/U (dB)
File Name: MITRE.XLS B-2 Page 8 of 22
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Digital Radii; Test Laboratory

Desired Inscrtion Loss
From To (dB)
[ 6 Way Output 3Waylnput 408 405 03
Altenuator BOONTON 4220 BELAR MCL ZFSC-2.1W HP 85668 6 Way Output RX Input 583 578 Q.5
Pave [Modulation o [2way split +_ISpectrum 3 Way Input RX Input 175 172 03
-1.05 dBm - 3.55 dB o Cable \
] | A Adapter
A CW Cal Loss
6 Way Split 7.4 dBm
8.27 dB cwcal
-39.6 dBm
 {Pad . ISIM# o« |Pad |4 Way Comb
. 6 dB " [ 23.00dB o 3dB | 653dB
o |Baseband Term .
o 50 Q2 o |Pad
AFM2 HP11759C o 2dB
_ |Pad _IsiM#2 __ |Pad o MCL SAT.2
o 6 dB "1 221548 o 3 dB ’
o |Pad ‘ o fPad .
T 6 dB o 3dB
MCL ZBSC-615 HP1175%C MCL ZFSC-4-1
cw cal
-48.2 dBm
Wcr zrscr1s
Undesired 12 Way Split o |Attenuator . o |Attenuator. . |3 Way Comb
" [ 35548 101 dB " L63.75 dB "~ 513dB
MCL ZFSC-2-1%  KAY 839 WIENSCHELL A
o |Term*
T 1500
Noise Coni- - _|Band Pass - o |Attenuator .. o |Pad - __|0dB Ref Noise
o "] 1450 dB 1 16.00 [ 47.06 dBm
NCUFX 7112 K2777-94.1M-M-50/50-T4)3A WIENSCHELL BOONTON 4220
Y CW Cal Proponent Receiver
2 Way Split- .- __ |Attenuator - |2 Way Split _ |Pad -65.7 dBm _ | .:: Desired Noise - - | . Undesired
3.55 dB ~ 1 _000dB 13554 "] _500dB 6535 dBm | -161.65 dbma dBm
MCL ZFSC-2.1W  KAY 839 MCL ZFSC-2-1W -79.06 dBm
MCL ZFSC-3-13
o ISpectrium . . 3 Way Split o |Matching TX _JTU-380RD
o HP 85668 cwca o 513 dB 150 | s " | 65.40 dB
cwcal +60.2 dBm
-56.9 dBm o JAntenna Load . |Delco
o dB " ] -65.05 dB
o [Matcliing TX _|Compol SCA
Tlso ] 0 " 1 -65.40 dB
File Name:MITRE.XLS Level B-3
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B-3 Multipath

Characterization of HS Digital Subcarrier Signal Failure
SIGNAL

Basic Test Parameters:

One Path Zero Phase Reference: -65dBm

Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes

Digital Radio Test Laboratory

PROPONENT SPECIFIC

Analog Receivers: Denon TU-380RD RBDS Receiver W/RDS Check software utilty

¢ [No

Urban Slow 13105
8%.8
B83,%

Urban Fast 131
81.8
81,2

Rural Fast V31

853
84,8

Obstructed 131 65

File Name: MITRE.XLS

Noise Level
C/N, Attn
63.29 63.75
16.04 16.50
15:54 16.00
63.29 63.75
14.04 14.50
63.29 63.75
17.54 18.00
17:04. 17.50
63.29 63.75

Error Level (%)

BER 20 Byte 220 Byte
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0024 0.1014 0.2963
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0294 1.1287 3.2593
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0222 0.8043 2.7407
49.72 100.0 100.0

EQ&C

(rd

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT I: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Error Free performance without added noise.

MAX RBDS Block Error=

&’ 2 Ab > Error Free performance without added noise.
MAX RBDS Block Error=

54 % at OME.

36 % at OME.

( y)5 A,g) Error Free performance without added noise.

MAX RBDS Block Error=

40 % at OME,

Performance impaired without added noise.

MAX RBDS Block Error=

97 % at OME.

Does not remain synchronized throughout 5 minute

measurement period.

B-3

Page 10 of 22



Digital Radio Test Laboratory
B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes

Analog Receivers: Denon TU-380RD RBDS Receiver W/RDS Check software utilty

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Noise Level Error Level (%) EO&C
C/N, Attn BER 20 Byte 220 Byte
Urban Slow 131.08 63.75 0.0000 0.0000 0.0000 Error Free performance without added noise,
83.80 16.50 0.0000 0.0000 0.0000 MAX RBDS Block Error= 54 % at OME.

83.30 16.00 0.0024 0.1014 0.2963

Urban Fast 131.05 63.75 0.0000 0.0000 0.0000 Error Free performance without added noise,
81.80 1450  0.0000  0.0000  0.0000 MAX RBDS Block Error= 36 % at OME.
81.30 14.00 0.0294 1.1287 3.2593
Rural Fast 131.05 63.75 0.0000 0.0000 0.0000 Error Free performance without added noise.
85.30 18.00 0.0000 0.0000 0.0000 MAX RBDS Block Error= 40 % at OME.
84.80 17.50 0.0222 0.8043 2.7407
Obstructed 131.05 63.75 49.72 100.0 100.0 Parformance impaired without added noise.
MAX RBDS Block Error= 97 % at OME.

Does not remain synchronized throughout 5 minute

measurement period.

File Name: MITRE B.XLS B-3

Page 10 of 22
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Digital Radio Test Labcratory

Characteristic Impedance: 50Q Unless indicated.

Desired
} Pave - .
47.50 dBm -
Attenuator
: BOONTON 4220 MCL. ZFSC-3-13
KAY 839 6 Way Splitter Pad o 3 Way Combiner
Y 827 dB o 25.06 dB o 513 dB
Attenuator . Simul Network MCL SAT -20-2-3 4 4
TELONIC Pave St
-22.44 dBm
MCL ZBSC-615 BOONTON 4220
' )
{Modutation . 2 Way Splitter . Spectrum
- 3.55 dB
BELAR MCL ZFSC-2-1W HP 85668
0dB Reference . -~ |Noise
Naige Comm _ |Band Pass _ |Attenuator HREF|  dBm
AWGN o o 7.00 dB OME BOONTON 4220
NCUFX 7112 K2777:-94.1M-SM-30/30-7139A
WIENSCHELL
Undesired - . |Pad. |2 Way Splitter Attenuator :
o 6.00 dB dB o 3.55 dB 0.00 dB
MCL SAT-6 MCL ZHL-3A 8.3 Vpp
. To Frequency Counter / Oscilloscope
] Proponent Receiver
2.Way Splitter o |Atteniator o |2 Way Splitter o |Pad . - " Desired 37 . Noigs, . Undesired
3.55 dB 0.00 dB o 3.55 dB ! 5.00 dB o -64.9 dBm 1.00 Vp-p
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W
MCL 2FSC-3-13
o |Spectrum ] o 3 Way Spliuter o [Metching TX _|Denon TU-380RD
o JHp 8565m o 5.13  dB T [soQ | 50 -65.33 dB
o |Antenna Dummy ="  |Delco
o dB o -64.98 d8
o |Matching TX +_|Compol SCA
T {500 ] 50 o -65.33 dB
File Name:MITRE.XL$S Level B4 Page 11 of 22




Digital Radio Test Laboratory

B-4 Impulse Noise 11/6/96 }de\
Soe also supplomnd L dotn
Desired Signal Undesired Signal
-65 dBm at Receiver Input 10 ns wide 1.0 Vp-p pulse at receiver input
Group A Subcarriers Repetition Rate Variable

Results accumulated over 5 minute
measurement period.

Pilot Only
Repetition Rate BER 20 Byte 220 Byte Attenuator Setting Voltage
(Hz) (dB) (Vp-p)
100 0.0000 0.0000  0.0000 0 1.0000
200 0.0000 0.0000  0.0000 0 1.0000
300 0.2338 8.915 20.07 0 1.0000
300 0.0815 3.177 7.704 10 0.3162 see Plot
300 0.0000 0.0000 0.0000 15 0.1778
600 0.0000 0.0000 0.0000 0 1.0000
1000 0.0000  0.0000  0.0000 0 1.0000

Clipped Pink Noise (Stereo)

Repetition Rate BER 20 Byte 220 Byte Attenuator Setting Voltage
(Hz) (dB) (Vp-p)

100 0.0000 0.0000 0.0000 0 1.0000

200 0.0086 0.3244  0.5926 0 1.0000

200 0.0000 0.0000 0.0000 5 0.5623

300 0.3131 11.87 26.67 0 1.0000

300 0.0387 1.345 3.333 10 0.3162

300 0.0000 0.0000 0.0000 5 0.1778

600 0.0000 0.0000 0.0000 0 1.0000

1000 0.0000 0.0000 0.0000 0 1.0000

File Name: MITRE.XLS B-4 Page 12 of 22



- Digital Radio 1..¢ Laboratory

SUPPLE Heniie
B-4 Impulse Noise ~
Ammended:  3/11/97 DATA
Desired Signal Undesired Signal
-65 dBm at Receiver Input I1C ns wide 1.0 Vp-p pulse at receiver input
Group A Subcarriers Repetition Rate Variable
Results accumulated over 5 minute
measurement period.
Pilot Only
Repetition Rate BER 20 Byte 220 Byte Attenuator Selting Voltage
(Hz) (dB) (Vp-p)
198 0.000 0.000 0.000 0 1.0000
202 0.000 0.000 0.000 0 1.0600
297 0.000 0.000 0.000 0 1.0000
303 0.000 0.000 0.000 0 1.0000
625 0.000 0.000 0.000 0 1.0000
File Name: MITRE_A XLS . B-4a Page 1 of 1
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Digital Radio Test Laboratory

Desired Inscrtion Loss
From To (dB)
| 6 Way Output 3 Way Input 408 405 03
Altenuator BOONTON 4220 BELAR MCL ZFSC-2.1W HP 85668 6 Way Quiput RX Input 582 5718 0.4
Pave . [Modulation . 2 Way Split _ ISp 3 Way Input RX Input 1724 172 02
-7.05 dBm - 3.55 dB o Cable \
[ A A Adapter
Al CcW Cal Loss
6 Way Split -7.05 dBm
827 dB CW Cal
., -39.6 dBm
o fPad s o ISIM#Y o {Pad 22|14 Way Comb
o 6 dB T 30048 o 3dB "1 653dB
- o |Baseband : . Term 1
o 50Q __ |Pad
AFM2 HPHI759C o 2 dB
j _|SIM#2 _ {Pad .3 MCL SAT-2
T 221548 o 3 dB
o |Pad o o Pad 4
o o o 3 dB o
MCL ZB5C-615 HP11759C MCL ZFSC-4-1
CW Cal
-47.85 dBm
fict. zrsca.13
Undesired |2 Way Split o _]Attenuator o _JAltcnuator o |3 Way Comb
Tl 355dB " 101 dB "] 63.75 dB T 513 dB
MCL ZFSC-2-1W  KAY 839 WIENSCHELL 'y
o [Term
il Yo
Noise Coin " - _ |Band Pags - o |Atienisator iz o |Pad- . [0dB Ref - “|Noise
o 1 5.00dB 1 1600 "1 4710 dBm
NCUFX 7112 K2777.94.1M-3M.50/50- 712 A WIENSCHELL BOONTON 4220
| cwcal Proponent Receiver
2 Way-Split. . _|Atteqvator 12 Way Split _ {Pad -65.25 dbm Desired | ©  Noise. -~ Undesired
3.55 dB " | _0.00 dB “ ] 355dB ~ 1 scodB "~ |L-65.25 dBm | -142.59 dBmtiz dBm
MCL ZFSC-2-1W  KAY 839 MCL ZFSC-2-tW -69.50 dBm
MCL ZF5C-3-13
__ |Spectrum . . 3 Way Split o |Matching TX o JTU-380RD
o HP 85668 cwCal T 5.13 dB T e 1 50 "~ 16540 dB
Ccwcal -60.2 dBm
+56.9 dBm o_|Antenna Load o |Deico
o dB "~ [ -65.05 dB
o {Matching TX _|Compol SCA
B ETHES: " [ -65.40 dB
File Name:MITRE. XLS Level B-5
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Filename; MITRE XLS B-5

EIA Digital Audio Radio Laboratory

Test B-5  Airplane Flutter
Reflected Path Medium Signal Strength
Scenario CPN Pilot Only
#1 400 km/h Doppler BER 20 Byte  220Bytc BER 20 Byte 220Byte
27.5 ps Delay 100.0 100.0 100.0 0.000 0.000 0.000 %
8.00 dB Not tracking STIC with CPN or main channel.
#2 200 knvh Doppler BER 20 Byte  220Byte BER 20 Byte 220Byte
13.7 us Delay 3222 100.0 100.0 0.000 0.000 0.000 %
6.00 dB
#3 100 km/h Doppler BER 20 Byte  220Byte BER 20 Byte 220Byte
6.8 us Delay 21.21 99.97 100.0 0.000 0.000 0000 %
4.00 dB

Test Date: 29-Oct-96
ngineer(s): DML
Main Channel Mod: Clipped Pink Noise or Pilot Only

Page 14 of 22



Digital Radio Test Laboratory

B-6 Weak Signal
Characterization of HS Digital Subcarrier Signal Failure

pilot: 9% 2% 9%

proponent: 10 % 10 % 10 %

57 kHz: % 1% _ 10 %

92 kHz: % 7% %

Total Injection: 19 % 29 % B 29 %
Proponent Only A B

Signal Level: -93 SOME<  -92 dBm 93 <OME<  -92 dBm -93 SOME<  -92 dBm

File Name: MITRE.XLS B-6 Page 15 of 22
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Digital Radio Test Laboratory

C-1 Re-Acquisition 8/14/96

Re-Acquisition Time (s)
POF-2dB POF-4dB POF-6dB
18.8 20.6 22,7
23.5 15.3 18.0
14.9 18.0 | 17.1
14.4 17.6 15.4
234 16.3 18.8
Average 19.0 4 1763

Point Of Failure Attenuator Setting
Desired Signal Reference Level
Noise 0 dB Reference

Desired Signal Level at Receiver

POF Noise Level is defined as the level which causes
20 and 220 byte Packet Error Rates of 95% + 5%.

ABBA Used as Modulation Source on Main Channel

Conncction is broken for at least 30 seconds.

File Name: MITRE.XLS C-1 Page 16 of 22
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File Name: MITRE.XLS C-2 USR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Urban Slow Rayleigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF-4 POF-6

5 18.7 18.4 17.1

10 19.7 228 17.5

15 238 22.3 16.4

20 17.1 213 16.6
Average 198 4 a2 169
POF Attenuator Setting: 12 dB

EO&C
Point of Failure (POF) defined as:
220 Byte Message Error Rate 2 50 %

Test Date: 25-Oct-96
ngineer(s): DML

Page 17 of 22



File Name: MITRE.XLS C-2 UFR

EIA Digital Audio Radio Test Laboratory

Test C-2 Re-Acquisition with Multipath
Urban Fast Rayicigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF-4 POF-6
5 233 23.7 18.7
10 249 13.6 13.3
15 154 15.0 14.0
20 15.8 18.1 219

Average l99 / 17.6 f 17.0 -

POF Attenuator Setting: 12 dB

EO&C

Test Date: 25-Oct-96
ngineer(s): DML

Page 18 of 22

ii\



File Name: MITRE.XLS C-2 RFR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Rural Fast Raylcigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF-4 POF-6
5 24.6 154 16.1
10 18.7 14.5 18.6
15 16.8 22.0 24.0
20 22.7 18.0 14.3

Average . 207% 115 % 183 3%

POF Attenuator Setting: 16 dB

EO&C

Test Date: 25-Oct-96
ngineer(s): DML

Page 19 of 22



File Name: MITRE.XLS C-2 OR

e

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Obstructed Raylcigh

Re-Acquisition Time (s)
Tsim (s) POF

20

Average 0.0

EO&C
System did not re-acquire 5 minutes into this simulation.

Test Date: 25-Oct-96
ngineer(s): DML

Page 20 of 22
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Digital Radio Test Laboratory

E-2 Host Analog Program -» HSSC with Multipath
Engineer(s): DML Date: 24-Oct-96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
One Path Zero Phase Reference: -65dBm 5-Band Medium Processed
Main Channel Mod: CPN (Unbalanced) ORBAN #2
SCA Group: A COMP OUT 1: Proponent Only
Error Measurement Duration: 5 minutes COMP OUT 2: Prop + SCA

92kHz:  Track 48 on EBU SQAM Disk
Error Level (%)
Noise Level
Co/N, Attn BER 20 Byte 220 Byte EQ&C

63.29 63.75 0.0000 0.0000 0.0000
CPN  15.04 15.50 0.0000 0.0000 0.0000
14.54 15.00 0.0007 0.0270 0.1482

Urban Slow
63.29 63.75 0.0000 0.0000 0.0000
Pilot Only  13.04 13.50 0.0000 0.0000 0.0000
12.54 13.00 0.0044 0.1825 0.5185
63.29 63.75 0.0000 0.0000 0.0000
CPN 13.54 14.00 0.0000 0.0000 0.0000
13.04 13.50 0.0158 0.6517 1.643
Urban Fast

63.29 63.75 0.0000 0.0000 0.0000
PilotOnly 11.54 12.00 0.0000 0.0000 0.0000
11.04 11.50 0.0314 1.190 3.407

File Name: MITRE.XLS E-2 Page 21 of 22
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(Awised)

Error Level (%)
Noise Level

CyN, Attn BER 20 Byte 220 Byte EOQ&C

63.29 63.75 0.0000 0.0000 0.0000
CPN  17.54 18.00 0.0000 0.0000 0.0000
17.04 17.50 0.0030 0.1014 0.2963

Rural Fast
63.29 63.75 0.0000 0.0000 0.0000
Pilot Only  16.04 16.50 0.0000 0.0000 0.0000
15.54 16.00 0.0009 0.0406 0.1482
CPN 63.29 63.75 100.00 100.0 100.0 System would not re-acquire
Obstructed Fast

63.29 63.75 0.0000 0.0000 0.0000
Pilot Only  17.54 18.00 0.0000 0.0000 0.0000
17.04 17.50 0.0009 0.0473 0.7404

File Name: MITRE.XLS E-2 Page 22 of 22



Digital Radio Test Laboratory

E-2 Host Analog Program -» HSSC with Multipath
Engineer(s): DML Date: 24-Oct-96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL

One Path Zero Phase Reference: -65dBm

5-Band Medium Processed
Main Channel Mod: CPN (Unbalanced)

ORBAN #2
SCA Group: A COMP OUT 1: Proponent Only
Error Measurement Duration: 5 minutes COMP OUT 2: Prop + SCA
92 kHz: Track 48 on EBU SQAM Disk
Error Level (%)
Noise Level
C/N, Attn BER 20 Byte 220 Byte EQ&C

131.05 63.75 0.0000 0.0000 0.0000
CPN 82.80 15.50 0.0000 0.0000 0.0000
82.30 15.00 0.0007 0.0270 0.1482

Urban Slow
131.05 63.75 0.0000 0.0000 0.0000
Pilot Only  80.80 13.50 0.0000 0.0000 0.0000
80.30 13.00 0.0044 0.1825 0.5185
131.05 63.75 0.0000 0.0000 0.0000
CPN 81.30 14.00 0.0000 0.0000 0.0000
80.80 13.50 0.0158 0.6517 1.643
Urban Fast
131.05 63.75 0.0000 0.0000 0.0000
Pilot Only  79.30 12.00 0.0000 0.0000 0.0000
78.80 11.50 0.0314 1.190 3.407
File Name: MITRE_B.XLS E-2
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Digital Radio Test Laboratory

Error Level (%)
Noise Level

C/N, Attn BER 20 Byte 220 Byte EQ&C

131.05 63.75 0.0000 0.0000 0.0000
CPN 85.30 18.00 0.0000 0.0000 0.0000
84.80 17.50 0.0030 0.1014 0.2963

Rural Fast
131.05 63.75 0.0000 0.0000 0.0000
Pilot Only 83.80 16.50 0.0000 0.0000 0.0000
83.30 16.00 0.0009 0.0406 0.1482
CPN 131.05 63.75 100.00 100.0 100.0 System would not re-acquire
Obstructed Fast
131.05 63.75 0.0000 0.0000 0.0000
Pilot Only  85.30 18.00 0.0000 0.0000 0.0000
84.80 17.50 0.0009 0.0473 0.7404
File Name: MITRE B.XLS E-2
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Digital Radio Test Laboratory

( At M}

B-1
Characteristic Impedance: 50 Unless indicated. CIN
Noise Filter Band Width: 6449000 Hz OME 127 dB
Co/Ny
Desired 11.60
Psve »
Y -100.49 dBm/Hz -32.73 dBm -
Attenuator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter o |Pad o 3 Way Combiner
| 8.27 dB o 25.13 dB o 5103 dB
Aftenuator o Simulator Network MCL SAT -20-2-3 i J
TELONIC _ |Paye .o
o -7.60 dBm
MCL ZBSC-613 BOONTON 4220
/
[Modulation B 2 Way Splitter o |Spectrum
- 3.55 dB o
BELAR MCL ZFSC-2-IW HP 8566B
0dB Réference - . Noise
Nois¢ Com __|Band Pass - _|Attenuator - - -31.00 dBm -99.09 dBm/Hz
AWGN o o 13.00 dB OME BOONTON 4220
NCUFX 7112 R2777.94.1M-IM.50/50-1133A MCL -10
) WIENSCHELL 0dB Referencé < - |Undesired
Undesired o [Attétiuator. - o |Pad o Attenuator dBm
o o o 63.75 dB OME BOONTON 4220
PROPONENT KAY 839 MCL :
WIENSCHELL
/ Proponent Receiver
2 Way Spiitter Ator- __[2 Way Splitter- - .- _ [Pad . L - Desired . . |5 .- Naise-. L]
3.55 dB o 15.00 dB o 3.55 dB o 5.00 dB o -65.08 dBm -144.44 dBm/Hz dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W -76.35 dBm
MCL ZFSC-3-13
. 3 Way Splitter . [Matching TX - _|Denon TU-330RD
o 513 dB ) [ 50 o -65.56 dB
Antenna Dummy . _ [Deéléo
dB o -65.21 dB
Matching TX _|Compol SCA
500 | 750 o -65.56 dB
File Name:SEIKO.XLS Level B-] Page ! of 20




B-1 Additive White Gaussian Noise D

Characterization of HS Digital Subcarrier Signal Failure
9/17/9¢ DML

Basic Test Parameters: SIGNAL
Sig. Lev: -65dBm
Main Ch. Mod: CPN
SCA Group: Prop. Only
Error Meas. Duration: 5 Min,

igital Radio Test Laboratory

PROPONENT SPECIFIC
PCR average weighting 4096
PCR averaged over 5 minute period.
BCR averaged over 5 minute period.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

( wined)

COMPOSITE SIGNAL
ORBAN #1

COMP OUT 1: Not Used
COMP OUT 2: Not Used

5-Band Medium Processed
ORBAN #2

COMP QUT 1: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

B1.1 Noise Failure Characterization
>< Error (%) \ﬂ Completion (%) 100
~ gl Dbk T Single—DouHe o ]
C/N, Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte 90
12.10 13.50 0.000 0.000 0.000 100.0 100.0 100 // ;l,
11.85 13.25 0.000 1.140 0.000 100.0 98.86 100 80 /(
11.60 13.00 0.000 1.000 0.000 100.0 99.00 100 S -0 ), ﬂ
11.35 12.75 0.000 2.290 0.000 100.0 97.71 100 1 / V
11.10 12.50 0.100 2.860 0.000 99,90 97.14 100 E 60 ‘ }
10.85 12.25 0.100 6.400 0.000 99.90 93.60 100 & /
10.60 12.00 0.100 7.430 0.000 99.90 92.57 100 g 50 §
10.35 11.75 0.200 12.00 0.000 99.80 88.00 100 & ) / /
10.10 11.50 0.200 17.71 0.000 99.80 82.29 100 g 0
9.85 11.25 0.400 21.71 0.000 99.60 78.29 100 & 20 / ,[.( ((
9.60 11.00 0.800 28.00 0.000 99.20 72.00 100 = ’
9.35 10.75 1.300 41.71 L140.  98.70 58.29 98.86 20 A
9.10 10.50 1.800 50.86 1.710 98.20 49.14 98.29 ~ /’
8.85 10.25 2.800 57.14 2.860 97.20 42.86 97.14 10
8.60 10.00 6.100 74.29 1.710 93.90 25.71 98.29 _J
8.35 9.75 4.40 77.14 8.570 95.60 22.86 91.43 . 0 O=t=—0 R
8.10 9.50 7.00 84.00 17.00 93.00 16.00  83.00 S22 di3dddiReqaiNdgdiagazes
7.85 9.25 18.30 94.86 28.57 81.70 5.140 71.43 Co/No(dB)
7.60 9.00 30.50 97.00 32.50 69.50 3.000 67.50  [—0—22¢Bytesgl
1.35 8.75 22.30 97.50 49.00 77.70 2.500 51.00  [~0—22C Byte Dbl
7.10 8.50 30.7 100.0 65.71 69.30 0.000 3429 [TOT203yte
6.85 8.25 63.9 100.0 74.00 36.10 0.000 26.00  Little confidence in 20 byte due to visual hits not included in average:
6.60 8.00 69.8 100.0 82.50 30.20 0.000 17.50  even though instantaneous PCR goes to 92.3% average stays at 100%.
File Name: SEIKO.XLS B-1 Page 2 of 20
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Digital Radio Test Laboratory

V|G

B-1
Characteristic Impedance: 50 Q Unless indicated. CIN,
Noise Filter Band Width: 6449000 Hz 79.36

TELONIC

-100.49 Bm/Hz
BOONTON 4220
8.27 dB 25.13 dB
Simulator Network MCL SAT -20-2-3
MCL ZBSC-615 BOONTON 4220

-99.09 dBm/Hz

AWGN

NCUFX 7112

OME BOONTON 4220

MCL ZFSC-2-1W

Y

1 8s6en

MCL ZFSC-2-1W
MCL ZFS$C-3-13
Ay Splitfer:: o |Denon TU-380RD " -
| 513  dB T -65.56 dB

50Q 5Q

File Name:SEIKO_B.XLS

Level B-1 Page 1 of 20
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B-1 Additive White Gaussian Noise Digital Radio Test Laboratory
Characterization of HS Digital Subcarrier Signal Failure

9/17/96¢ DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC
Sig. Lev: -65dBm PCR average weighting 4096
Main Ch. Mod: CPN PCR averaged over 5 mirute period.
SCA Group: Prop. Only BCR averaged over 5 minute period.

Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

COMPOSITE SIGNAL
ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

N

B1.1 Noise Failure Characterization
Error (%) Completion (%) 100
Single Double Single Double
C/N, Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte 90
79.86 13.50 0.000 0.000 0.000 100.0 100.0 100
79.61 13.25 0.000 1.140 0.000 100.0 98.86 100 80
79.36 13.00 0.000 1.000 0.000 100.0 99.00 100 S
79.11 12.75 0.000 2.290 0.000 100.0 97.71 100 it
78.86 12.50 0.100 2.860 0.000 99.90 97.14 100 E 60
78.61 12.25 0.100 6.400 0.000 99.90 93.60 100 &
78.36 12.00 0.100 7.430 0.000 99.90 92.57 100 g 50
78.11 11.75 0.200 12.00 0.000 99.80 88.00 100 =
77.86 1150 0200 1771  0.000 9980  82.29 100 ¢
77.61 11.25 0.400 21.71 0.000 99.60 78.29 100 & 30
77.36 11.00 0.800 28.00 0.000 99.20 72.00 100 =
77.11 10.75 1.300 41.71 1.140 98.70 58.29 98.86 20
76.86 10.50 1.800 50.86 1.710 98.20 49.14 98.29
76.61 10.25 2.800 57.14 2.860 97.20 42.86 97.14 10
76.36 10.00 6.100 74.29 1.710 93.90 25.71 98.29 )
76.11 9.75 4.40 77.14 8.570 95.60 22.86 91.43 0 o=t 0—O—0
75.86 9.50 7.00 84.00 17.00 93.00 16.00 83.00 S 3 ag e
75.61 9.25 18.30 94 86 28.57 81.70 5.140 7143 [Z6—220 Byte gl
75.36 9.00 30.50 97.00 32.50 69.50 3.000 67.50 | —0—220 Byte Dbl
75.11 8.75 22.30 97.50 49.00 77.70 2.500 51.00 |—O—20Byte
74.86 8.50 30.7 100.0 65.71 69.30 0.000 34.29
74.61 8.25 63.9 100.0 74.00 36.10 0.000 26.00
74.36 8.00 69.8 100.0 82.50 30.20 0.000 17.50
File Name: SEIKO B.XLS B-1
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Digital Radio Test Laboratory (/OU/ ) M)

B1.2 Onset of Error with other SCAs 9/17/96 (q /56 Ser fu/M M)
Main Ch. Mod: CPN Error (%) Completion (%)
SCA Group: A Single  Double Single  Double
SCA Mod: 1kHz C/N, Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte
13.10 14.50 0.000 0.000 100.0 100
12.85 14.25 0.500 0.000 99.50 100
Main Ch. Mod: CPN
SCA Group: B Error (%) Completion (%)
Single  Double Single  Double
Cy/N, Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte
62.35 . 63.75 7.50 7.00 92.50 93.00
Errors occur Without significant noise added.
57 kHz uneffected.
B1.3a 92KHz S/N ratio (Compol 92KHz SCA Rec.)
SCA Group: A S/N (dB)
EO&C
Best casc RBDS & 92kHz Only .49 Rushing noisc heard from SCA receiver
With Proponent Group A: 49
atOME; 23.7
B1.3b Main ch. S/N ratio (Denon RX 2)
SCA Group: A 57.9 dB RMS No Filter 0dB taken with 1 kHz Mod Souce
With Grp A and B1.1 noise level: : 38.7dB OME
Bl.4a RBDS Block Error Level Noise Level for 5% * 2% maximum block errors per 100 blocks
C/N, Attn Target Meas (measured for a period of 5 minutes)
6.10 7.50 dB 5 5
Bi.4b RBDS error measurement at B1.4 noise level
MAX error measurement: 5% Without Proponent

File Name: SEIKO.XLS

B-1 Page 3 of 20
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Digital Radio Test Laboratory

Characteristic Impedance: 50 Unless indicated.
Noise Filter Band Width: 6449000.00 Hz

B-2
_ DU
Desired OME 1260 dB
Pave Tl .
A | -97.5¢ dBm/Hz -32.78 dBm -
Atteriuator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter _jpad . e . .-+ .3 Way Combiner
Y 8.27 dB o 2522 dB o 513 dB
Alténuator . Simulator Network MCL SAT -20-2.3 4 A
TELONIC _ |Pave cdn
o -1.56 dBm
MCL ZBSC-615 BOONTON 4220
Y ‘
IModu'lstibn - . 2 Way Splitter _|Spectriim
| - 3.55 dB o
BELAR MCL ZFSC-2-1W HP 8566B
0dB Reference i - : - [Noise
Noise Com * o |Attenuator -31.06 dBm -99.15 dBmvHy
AWGN 63.75 dB OME BOONTON 4220
NCUFX 7112 K2777-94.4M-$M-$0/50- T133A MCL -10
WIENSCHELL 0dB Reference ... | Undesired
Uridésired - |Attenuator:- o |Pad o o |Attenuator -32.38 dBm
o o o 13.00 dB OME BOONTON 4220
PROPONENT KAY 839 MCL
WIENSCHELL
\ Proponent Receiver
2 Way Splitter . JAttenuator.’. o |2 Way-Splitter _ [Pad o .- Desired i Noisg .. Undesired & -
3.55 dB o 15.00 dB o 3.55 dB o 5.00 dB o -65.13 dBm -195.25 dBmvHz -71.73 dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W <127.16 dBm
MCL ZFSC-3-13
o_|Spectrum . 3 Way Splitter _[Matching TX o |Denon TU-380RD -
. HP 866D o 513 dB {500 | 750 -65.61 dB
+_|Antenna Dummy  |Deleco
T dB o -65.26 dB
. |Matching TX . |Compol SCA
gl KXo | 50 o -65.61 dB
File Name:SEIKO.XLS Level B-2 Page 4 of 20



B1.2

Bl1.3a

B1.3b

Bl.4a

B1.4b

Digital Radio Test Laboratory

Onset of Error with other SCAs 9/17/96 Amended 2/26/97
Main Ch. Mod: CPN Error (%) Completion (%)
SCA Group: A Single  Double Single  Double
SCA Mod: 1kHz C/N, Atftn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte
77.61 11.25 0.000 0.000 100.0 100
77.36 11.00 25.14 1.710 74.86 98.29
Main Ch. Mod: CPN
SCA Group: B Error (%) Completion (%)
Single Double Single Double
C/N, Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte
82.36 16.00 0.000 0.000 100.0 100
82.11 15.75 32.57 1.710 67.43 98
92KHz S/N ratio (Compol 92KHz SCA Rec.)
SCA Group: A S/N (dB)
EOQO&C
Best case RBDS & 92kHz Only 49 Rushing noise heard from SCA receiver
With Proponent Group A: 49
at OME: 237
Main ch. S/N ratio (Denon RX 2)
SCA Group: A 579 dB RMS No Filter 0dB taken with 1 kHz Mod Souce
With Grp A and B1.1 noise level: 38.7 dB OME
RBDS Block Error Level Noise Level for 5% + 2% maximum block errors per 100 blocks
C/N, Attn Target Meas (measured for a period of 5 minutes)

73.86 7.50 dB

RBDS error measurement at B1.4 noise level
MAX error measurement: 5%

File Name: SEIKO B.XIL.S

5 5

Without Proponent

B-1

Page 3 of 20
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Digital Radio Test Laboratory

B1.2 Onset of Error with other SCAs

Main Ch, Mod: CPN

SCA Group: A
SCA Mod: 1kHz C./N,
9.85
9.60

Main Ch. Mod: CPN

SCA Group: B
CJN,
14.60
14.35

B1.3a 92KHz S/N ratio

9/17/96

Attn
11.25
11.00

Attn
16.00
15.75

SCA Group: A S/N (dB)
Best case RBDS & 92kHz Only 49
With Proponent Group A: 49
at OME: 23.7
B1.3b Main ch. S/N ratio (Denon R¥X 2)
SCA Group: A 57.9 dB
With Grp A and B1.1 noise level: 387 dB
Bl.da RBDS Block Error Level
CJ/N, Attn
6.10 7.50 dB
B1l.4b RBDS error measurement at B1.4 noise level
MAX error mcasurement: 5%

File Name: SEIKO_A .XLS

(Compol 92KHz SCA Rec.)

OME

Target Meas
5 5

Without Proponent

(with D5 ,Ol’ﬂ_gl\h} S an

Completion (%)
Single Double

20 Byte 220 Byte 220 Byte

100.0 100
74.86 98.29

Completion (%)
Single Double

20 Byte 220 Byte 220 Byte

100.0 100
67.43 98

Rushing noise heard from SCA receiver

Ammended 2/26/97
Error (%)
Single Double
© 20 Byte 220 Byte 220 Byte
0.000 0.000
25.14 1.710
Error (%)
Single Double
20 Byte 220 Byte 220 Byte
0.000 0.000
32.57 1.710
EO&C
RMS No Filter

0dB taken with 1 kHz Mod Souce

Noise Level for 5% + 2% maximum block errors per 100 blocks
(measured for a period of 5 minutes)

Page 3 of 20
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Digital Radio Test Laboratory

B-2 Co-Channel
Characterization of HS Digital Subcarrier Signal Failure

Date Engineer(s):
9/18/96 DML

B2.1 Co-Channnel Analog Reference
Desired Signal Parameters
RF Key Point Meas.: -32.78 dBm
RX RF Level: -65 dBm
Main Channel Modulation: 1 kHz
Modulation Level: 100 %
SCA Group: None

Measurement: 45dB S/N ratio target on main analog channel receiver

Delco RX 1

Best Case S/N: 57.30 dB

S/N: 45.00 dB

“Reference:. Atten: 25.50 dB

B2.2a Co-Channnel HSD Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None
Delco RX 1
S/N: 45.00 dB
“Group A: Atten: 25.50 dB

File Name: SEIKO.XLS

0 dB Reference

PROPONENT SPECIFIC

Undesired Signal Parameters

RF Key Point Meas.: -32.38 dBm
Main Channel Modulation: CPN
Moduiation Level: 110 %

SCA Group: 67 & 92 kHz
SCA Modulation: 0.4 & 1  kHz
(Measurement is rms w/15 kHz LPF)

d/u Denon RX 2
Best Case S/N: 60.00 dB
S/N: 45.00 dB
25.10.4B Atten: 30.00 dB

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Group A

d/u Denon RX 2
S/N: 45,00 dB
25,10 dB Atten: 30.00 dB
B-2

COMPOSITE SIGNAL
ORBAN #1
COMP OUT 1: Prop + SCA
COMP OUT 2: Proponent Only
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

d/u

29.60. dB

d/u

29.60 dB

Page 5 of 20



B2.2b Co-Channnel HSD Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Digital Radio Test Laboratory

Undesired Signal Parameters
Modulation Type: CPN

Modulation Level: 110%
SCA Group: Group B

d/u Denon RX 2

Delco RX 1
) S/N: 45.00 dB S/N: 45.00 dB
up B: Atten: 25.50 dB 25.10 dB . Atten: 30.00 dB

B2.2¢ Co-Channnel HSD -> Analog Interference
Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Proponent Only

Delco RX 1 d/u Dcnon RX 2
S/N: 45.00 dB S/N: 45.00 dB
Atten; 25.50 dB 25.10 dB Atten: 29.75 dB
File Name: SEIKOQ.XLS B-2

d/u

29.60-dB

d/u

“29.35. dB

Page 6 of 20
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B2.3

-Chan.

D/U

13.85
13.60
13.35
13.10
12.85
12.60
12.35

340

11.85
11.60
11.35
11.10
10.85
10.60
10.35
10.10

9.85
9.60

Co-Channel Analog -> HSD interference
Desired Signal Parameters
RF Level: -65 dBm
Modulation Type: CPN
Modulation Level: 110 %
SCA Group: Proponent Only
Error (%)

Level Single Double
Attn 20 Byte 220 Byte 220 Byte
14.25 0.000 0.000
14.00 1.140 0.000
13.75 2.290 0.000
13.50 4.000 0.000
13.25 6.500 0.000
13.00 8.000 0.000
12.75 17.50 0.000
12.50 24.00 1:140
12.25 41.71 0.570
12.00 48.00 5.710
11.75 66.29 6.860
11.50 81.71 13.710
11.25 87.50 19.500
11.00 96.00 34.290
10.75 97.71 57.710
10.50 100.00  73.140
10.25 100.00 84.500
10.00 100.00  96.000

20 Byte

Digital Radio Test Laboratory

Undesired Signal Parameters

Ls

Modulation Type: CPN
Modulation Level: 110 %
SCA Group: 67 &92  kHz
Completion (%)
Single Double . —A—220 Byte Sgl
220 Byte 220 Byte —0—220 Byte Dbl
100.0 100.0 100.000 —
98.86 100.0
9771 1000 90.000 f/}‘/ﬂ/‘ LA
96.00 100.0 80.000
9350  100.0 / )4
92.00  100.0 70000 4 /
82.50 100.0 & 60.000 '
7600 9886 & 5000 / /
5829 9943 & /
52.00 9429 & 40.000 / /
3371 9314 30.000 % A
18.29 86.29 .
1250  80.50 20.000 A P
4.000 65.71 10.000 /?,_?7
2.290 42.29 0.000 (X
0.000 26.86 8 8 85 2 888 2 88 3% 2 88 a2 3 8
0.000 15.50 R T 19
0.000  4.000

This  defn MM‘A/‘J}" fo amnde dota

File Name; SEiKO.XLS

B-2
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Digital Radio Test Laboratory

Desired Insertion Loss
From To (dB)
Y 6 Way Output 3 Way Input 408 405 03
Altenuator BOONTON 4220 BELAR MC1, ZFSC-2-1W HP 83660 6 Way Output RX Input 583 5718 0.5
Pave {Modulation . 2 Way Split - {Spectrum 3 Way Input RX Input 1725 172 03
-7.06 dBm i 3.55 dB o Cable\
| / A Adapter
Attenuator- CW Cal Loss
6 Way Split 74 dBm
8.27 dB CW Cal
-39.6 dBm
_ |Pad o |SIM#1  |Pad . . {4 Way Comb
o 6 dB "1 23.00dB o 3dB 1 653 dB
. - 1Bascbhand Term .
o 500 . {Pad
AFM2 HP11759C o 2.dB
. |Pad . - |SIM #2 o {Pad - . MCL SAT-2
. 6 dB "1 221548 o 3dB
- |Pad . _[Pad B .
o 6 dB o 3dB o
MCL ZBSC-615 HP11759C MCL ZFSC-4-1
CW Cal
48.2 dBm
Juct. zrsca13
Undesired o |2 Way Split o |Attenuator - o |Attehuator - o {3 Way Comb
T 355dB 10t dB T 6375dB T s13dB
MCL ZFSC-2.1W  KAY 839 WIENSCHELL A
_ |Term
il KT
Noise Com o_|Band Pass " __|Atteniiator . [Pad __|0dB Ref Noise
o "1 1450 dB ~ 1] 1600 dB " [ 4710 dBm
NCUFX 7112 R2T7T-94.IM-SM-30/50-719IA WIENSCHELL BOONTON 4220
Y cwcs Proponent Receiver
2 Way Split - __|Autenuator 12 Way Split __ |Pad ) 65.7dBm _ |- Desired - | -~ Noise: "~ | . Undesired
3.55 dB ~ 1000 dB 3.55 dB 5.00 dB T L6536 dBm__| 16169 aBmatz dBm
MCL ZFSC-2-1W  KAY 839 MCL ZFSC-2-1W -79.10 dBm
MCL 2FSC-3-13
. [Spectrum L 3 Way Split . [Matching TX o |TU-380RD
g HP 85668 cwcal o 5.13 dB ENESE " | -65.56 dB
CW Cal -60.2 dBm
-56.9 dBm _[Antenna Load __ |Delco
. dB ~ | -65.21 dB
o |Matching TX o |Compol SCA
ERPRES "1 -65.56 dB
File Name:SEIKO.XLS Level B-3
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Digital Radio Test Laboratory CUPPLEMENTAC @
JATAH 3:,
B2.3 Co-Channel Analog -> HSD interference Ammended
Desired Signal Parameters 311197 : Undesired Signal Parameters
RF Level: -65 dBm Weighting .
Modulation Type: CPN 512 Modulation Type: CPN
Modulation Level: 110 % Modulation Level: 110 %
SCA Group: Proponent Only SCA Group: 67 &92  kHz
Error (%) Completion (%)
-Chan. Level Single Double Single Double —0—20
D/U Attn 20 Byte 220 Byte 220 Byte 20 Byte 220 Byte 220 Byte ' —0—220 Sgl
13.85  14.25 0.0 0.000 0000 1000 1000 1000 g —t220 Dhl *
13.60  14.00 0.0 1.140 0000 1000 9886  100.0 /w"”
13.35 13.75 0.0 2.290 0.000 100.0 97.71 100.0 20 7 —
13.10 13.50 0.1 4.000 0.000 99.9 96.00 100.0 80
12.85 13.25 0.1 6.500 0.000 99.9 93.50 100.0 /
12.60 13.00 0.1 8.000 0.000 99.9 92.00 100.0 70 4 /
12.35 12.75 0.2 17.50 0.000 99.8 82.50 100.0 {60 } 4
12.10 12.50 0.4 24.00 1.140 - 99.6 76.00 98.86 ;’50 / j
11.85 _ 12.25 0.9 41.71 0.570 99.1 58.29 99.43 % /
11.60 12.00 0.8 48.00 5.710 99.2 52.00 94.29 i3 40
11.35 11.75 1.2 66.29 6.860 98.8 33.71 93.14 10 / }{ A
1110 11.50 1.7 8171  13.71 98.3 1829  86.29 /c{ / /,/
10.85 11.25 6.0 87.50 19.50 94.0 12.50 80.50 20 L [
10.60  11.00 10.5 96.00  34.29 89.5 4.000  65.71 0 /([{ /G’/T )
10.35 10.75 15.2 97.71 57.71 84.8 2.290 42.29
10.10 10.50 16.2 100.0 73.14 83.8 0.000 26.86 0
9.85 10.25 256 100.0 84.50 74.4 0.000 15.50 13.85 13.35 12.85 12.35 1[1)./86 B 11.35 10.85 1035 9.85

9.60 ' 10.00 335 100.0 96.00 66.5 0.000 4.000

File Name: SEIKO_A.XLS B-2 Page 7 of 20



Digital Radio Test Laboratory
B-3 Multipath

Characterization of HS Digital Subcarrier Signal Failurc
Basic Test Parameters:; SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes

Analog Receivers: Denon TU-380RD RBDS Receiver W/RDS Check sofiware utilty

Thas  Jotn o\m\!«c@&—% o arnmdid  dudw

Error Level (%)
Noise Level Single Double EQ&C
Co/No Attn 20 Byte 220 Byte 220 Bytc

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Urban Slow 63.32 63.75 - 10.86 10.29 Performance impaired without added noise.
MAX RBDS Block Error= 10 % at OME.,
Urban Fast 63.32 63.75 - 9486 93.71 - Performance impaired without added noise.
MAX RBDS Block Error= 17 % at OME.
Rural Fast 63.32 63.75 - 80.00 54.86 Performance impaired without added noise.
» MAX RBDS Block Error= 14 % at OME.
Obstructed 63.32 63.75 - 100.0 100.0 Only bricfly re-acqixired signal.
MAX RBDS Block Error= 97 % at OME,

No difference with pilot only on Main Channel.

File Name: SEIKO.XLS B-3
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Digital Radio Test Laboratory

Characteristic Impedance: 50Q Unless indicated.

TN

Desired
IPav ] |
Y L4763 dBm -
Attenuator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter . |Pad - . 3 Way Combiner
Y 827 dB T 352048 - 513__dB
Attenuator . Simulator Network MCL SAT -20-2.3 'y
TELONIC _[Pave . .- .
o -22.43 dBm
MCL ZBSC-615 BOONTON 4220
/
IModulation L 2 Way Splitter o |Spectrum
| - 3.55 dB o
BELAR MCL ZFSC-2.1W HP 85668
0dB Referencs... Noise
Noise Com Band Pass __|Autenuator -31.16 dBm
AWGN o 63.75 dB OME BOONTON 4220
NC UFX 1112 RITTI.04.1M.SM.50/50.7199A Amplificr
WIENSCHELL
Undesired . Pad. - S . 24.0 |2 Way Splitter o [Altenuator - .
o 6.00 dB dB o 3.55 dB o 0.00 dB
MCL SAT-6 MCL ZHL-3A | 8.3 Vp-p
To Frequency Counter / Oscilloscope
Y Proponent Receiver
2 Way Splitfer ... Attenvator .0 .. . o |2 Way Splitter - .- _ {Pad o . iDesired - Noise . s Undesired .
3.55 dB o 0.00 dB o 3.55 dB o 5.00 dB -65.0 dBm 1.00 Vp-p
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W
MCL ZFSC-3-13 i
Spectrun . 3 Way Splitter o |[Malching TX .. .. - o |Derion TU-380RD
o WP 8566D o .513 dB 100 | 75Q -65.46 dB
o Antesifia Dummy =~ - oDeleo
o dB o -65.11 dB
__|Matching TX «_|Compol SCA
il EiYe) ] 75Q o -65.46 dB
File Name:SEIKO.XLS Level B4 Page 10020




Digital Radio Test Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure

Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes

Analog Receivers: Denon TU-380RD RBDS Receiver W/RDS Check software utilty
Ammended:  3/10/97

Error Level (%)
Noise Level Single Double
C/N, Attn 20 Byte 220 Byte 220 Byte
Urban Slow 131.08 63.75 1.300 10.86 10.29

1.040 -=-- Calc

Urban Fast 131.08 63.75 23.20 94 .86 93.71

23.60 -= Calc

Rural Fast 131.08 63.75 14.60 80.00 54.86

13.60 -=- Calc

Obstructed 131.08 63.75 100.0 100.0 100.0

100.0 --- Calc

File Name: SEIKO B.XLS B-3

ORBAN #1

COMP OUT 1: Not Used
COMP OUT 2: Not Used

COMPOSITE SIGNAL

5-Band Medium Processed

ORBAN #2

COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation

adjusted for 110%

EO&C

Performance impaired without added noise.
MAX RBDS Block Error= 10 %

Performance impaired without added noise.
MAX RBDS Block Error= 17 %

Performance impaired without added noise.
MAX RBDS Block Error= 14 %

Only briefly re-acquired signal.
MAX RBDS Block Error= 97 %
No difference with pilot only on Main Channel.

at OME.

at OME.

at OME.

at OME.

Page 9 of 20
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Digital Radio Tesf Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes

Analog Receivers: Denon TU-380RD RBDS Receiver W/RDS Check software utilty

Ammended:  3/10/97

Error Level (%)

Noise Level Single Double
c|N CJ/N,  Attn 20 Byte 220 Byte 220 Byte
Urban Slow 1%],08 63.32 63.75 1.300 10.86 10.29

1.040 -=- Calc

Urban Fast  131.8¢ 63.32 63.75 23.20 94 86 ‘93,71

23.60 --- Calc

Rural Fast 171,09 63.32 63.75 14.60 80.00 54.86

1360 -=- Calc

Obstructed . \31.98 63.32 63.75 100.0 100.0 100.0

1000 -=-- Calc

File Name: SEIKO_A XLS B-3

PROPONENT SPECIFIC

CUrPLEMEN DY “
AT A
QI‘
COMPOSITE SIGNAL ~0 %
AN
ORBAN #1

COMP OUT 1. Not Used

COMP OUT 2: Not Used
5-Band Medium Processed

ORBAN #2

COMP OUT 1: Proponent Only

COMP OUT 2: Prop + SCA
Main Channel modulation

adjusted for 110%

- EO&C

Performance impaired without added noise.
MAX RBDS Block Error= 10 % at OME.

Performance impaired without added noise.
MAX RBDS Block Error= 17 % at OME.

Performance impaired without added noise.
MAX RBDS Block Error= 14 % at OME.

Only briefly re-acquired signal.
MAX RBDS Block Error= 97 % at OME.
No difference with pilot only on Main Channel.

Page 9 of 20
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B-4 Impulse Noise 11/6/96

Desired Signal
-65 dBm at receiver input.
Group A subcarriers.

Results accumulated over 5 minute
measurement period.

Digital Radio Test Laboratory

Undesired Signal
10 ns wide 1.0 Vp-p pulse at receiver input
Repetition Rate Variable

Repetition Rate

(Hz)
100
200
300
600

1000

1000

1000

Repetition Rate

(Hz)
100
200
300
600

1000

1000

1000

1000

File Name: SEIKO.XLS

220 Byte 220 Byte

Sgl
0.0000
0.0000
0.0000
0.0000

8.000
0.5700
0.0000

220 Byte 220 Byte

Sgl
0.0000
0.0000
0.0000
0.0000

8.000
2.860
0.5700
0.0000

Pilot Only
Attenuator Setting Voltage
Dbl (dB) (Vp-p)
0.0000 0 1.0000
0.0000 0 1.0000
0.0000 0 1.0000
0.0000 0 1.0000
0.0000 0 1.0000
0.0000 10 0.3162
0.0000 15 0.1778
Clipped Pink Noise (Stereo)
Attsnuator Setting Voltage
Dbl (dB) (Vp-p)
0.0000 0 1.000
0.0000 0 1.000
0.0000 0 1.000
0.0000 0 1.000
0.5700 0 1.0000
0.0000 10 0.3162
0.0000 15 0.1778
0.0000 20 0.1000

B-4

Page 11 of 20
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Digital Radio Test Laboratory

Pesired Insertion Loss
From To (dB)
| 6 Way Output 3 Way Input 408 405 03
Altenuator BOONTON 4220 BELAR MCL ZFSC-2-1W HP 83668 6 Way Output RX Input 583 5738 0.5
Pave . . Modulation . 2 Way Split . .. _ |Spectrum 3 Way Input RX Input 175 172 03
-7.04 dB - 3.55 dB o Cable \
! [ A 'y Adapter
Alienuator cW Ccal Loss
6 Way Split - 14 dBm
8.27 dB CWCal
=39.6 dBm
o Pad SIM#AL- o {Pad .- 14 Way Comb
o 6 dB "] 23.00 dB o 3 dB "] 653 dB
o |Baseband Term .
o 500 o . jPad . .
AFM2 HP11755C o 2 dB
o |Pad- SIM #2 o {Pad - MCL SAT-2
o 6 dB 22.15 dB o 3 dB
o fPad _ fPad . o
o o 3dB
MCL ZBSC-615 HP1175%C MCL 2FSC4-1
cw cal
-48.2 dBm
Yuci zrsca.is
Undesired ]2 Way Split «_|Auenuator __|Aticnuator - |3 Way Coimb
"1 355dB T 1101 dB "] 63.75dB ~ | 513dB
MCL ZFSC-2-1W  KAY 839 WIENSCHELL /
o {Term .
T 50Q
Noise Comn __ |Bénd Pass | Avienuator - o {Pad o o [0dB Ref - . |Noise
o ~ ] 1450 dB ~ 1 16,00 dB " | -47.10 dBm
NCUFX 7112 R2IT77.94.1M-3M-30/50.7133A WIENSCHELL BOONTON 4220
| cwcal Proponent Receiver
. 2 Way Split. o |Attenuator o |2 Way Split _ [Pad 657 dBm _ Desired: ... . Noise Undesired
3.55 dB | _000dB " 35548 | _S00dB " [[6534 dBm | -16169 B dBm
MCL ZFSC-2-1W  KAY 839 MCL ZFSC-2-1W -79.10 dBm
MCL ZFSC-3-13
__[Spectrum ; 3 Way Split. __ [Matching TX o |TU-380RD "
1 1P 8s66n CW Cal o 513 dB YA " 1 -65.56 dB
CW Cal -60.2 dBm
-56.9 dBm __|Antenna Load  |Delco
o dB -65.21 dB
o {Malching TX _|Compol SCA
TR IER? ~ | -65.56 dB
File Name:SEIKO.XLS Level B-5

Page 12 of 20



File Name: SEIKO.XLS

Digital Radio Test Laboratory

B4 Impulse Noise 1721/97
Desired Signal
55 dBm at receiver input.
Group A subcarriers.
Results accumulated over 5 minute
measurement period.
Error Rate (%)
Sgl Dbl
Repetition Rate 220 Byte 220 Byte
(kHz)
1.3 98.40 47.20
1.3 88.57 24 .00
1.3 9.330 0.4400
13 0.000 0.000
16 " 96.80 26.00
16 - 70.86 3.430
1.6 1.500 0.0000
B-4 EXTRA

Undesired Signal

10 ns wide 1.0 Vp-p pulse at receiver input

Repetition Rate Variable

Aftenuator Setting
(dB)
0
15
20
25

Voltage
(Vp-p)
1.0000
0.1778
0.1000
0.0562

1.0000
0.1778
0.1000

Page 1 of 2
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EIA Digital Audio Radio Laboratory

Test B-5  Airplanc Flutter

Reflected Path Medium Signal Strength
Scenario CPN Pilot Only
#1 400 km/h Doppler 2208 220D 2208 220D
27.5 us Delay 99.25 99.25 0 0 %
Without main channcl modulation the system performs
8.00 dB error frec. With Clipped Pink Noise on the main channel
error rates are listed .
#2 200 km/h Doppler 2208 220D 2208 220D
13.7 ps Delay 100.00 100.00 0 0 %
Without main channel modulation the system performs
6.00 dB error free. With Clipped Pink Noise on the main channel
crror rates are listed .
#3 100 knw/h Doppler 2208 220D 2208 220D
6.8 us Delay 100.00 100.00 0 0 %
With and without main channel modulation
4.00 dB the error rates are listed above.
Complete message loss.
Test Date: 22-Oct-96
ngineer(s): DML

Filename: SEIKO.XLS

Page 13 0f 20
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Digital Radio Test Laboratory

(m also f?’M a&%«)

B-6 Weak Signal ‘
Characterization of HS Digital Subcarrier Signal Failure

pilot: 9% 9 % 9%
proponent: 10 % 10 % 10 %
57 kHz: % 3% 10 %
92 kHz: % 7 % %
Total Injection: 19 % 29 % 29 %
Proponent Only A ' B
Signal Level: -83 SOME<  -82 dBm -83 <SOME<  -82 dBm Can not achieve

error free performance.

File Name: SEIKO.XLS B-6 Page 14 of 20



Digital Radio Test Laboratory

| soprcemertre pava

—
B-6 Weak Signal . Ammended 2/26/97
Characterization of HS Digital Subcarrier Signal Failure
pilot: 9 % 9% 9 %
ptoponent: 10 % 10 % 10 %
57 kHz: % 3% 10 %
92 kHz: % 7 % %
Total Injection: 19 % 29 % 29 %
Proponent Only A B
Signal Level: -83 SOME<  -82 dBm -83 <OME<  -82 dBm -79 <OME<  -78 dBm

File Name: SEIKO_A.XLS ‘ B-6 Page 14 of 20
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Digital Radio Test Laboratory

C-1 Re-Acquisition 10/22/96

Re-Acquisition Time (s)

POF-2dB POF-4dB POF-6dB
427 28.9 : 26.5
27.7 - 215 27.5
24.9 25.2 - 26.7
6.8 29.5 23.6
26.9 24.5 26.1
Average 5% 27 I

Point Of Failure Atfenuator Setting
Desired Signal Reference Level
Noise 0 dB Reference

Desired Signal Level at Receiver

POF Noise Level is defined as the level which causes
220 byte Packet Error Rate of 95% = 5%.

ABBA Used as Modulation Source on Main Channel

Connection is broken for at least 30 seconds.

File Name: SEIKOQ.XLS C-1

Page 15 of 20
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File Name: SEIKO.XLS C-2 USR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Urban Slow Rayleigh
Re-Acquisition Time (s)
Tsim (s) POF-2 POF+4 POF-6
5 11.7 13.1 20.1
10 46.7 16.2 30.3
15 35.8 53.7 15.1
20 17.5 7.8 10.5
Average 279} 227j 19.0 .;
POF Attenuator Setting: 12 dB
EQ&C
Point of Failure (POF) defined as:
220 Byte Message Error Rate p-1 50 %

Test Date: 22-Oct-96

ngineer(s): DML

Page 16 of 20
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File Name: SEIKO.XLS C-2 UFR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Urban Fast Raylcigh

Re-Acquisition Time ()

Tsim (s) POF
5 12.3
10 219
15 224
20 27.2
Average 210

POF Attenuator Setting: 63.75 dB

EO&C

Without added noise the performance is beyond point of failure,

Test Date: 23-Oct-96
ngineer(s): DML

Page 17 of 20
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File Name: SEIKO.XLS C-2 RFR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Rural Fast Raylcigh

Re-Acquisition Time (s)
Tsim (s) POF
5 13.5
10 35.0
15 30.9
20 43.8
Average

POF Attenuator Setting: 63.75 dB

EO&C

Without added noise the performance is at or beyond point of failure.

Test Date: 23-Oct-96
ngineer(s): DML

Page 18 of 20
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File Name: SEIKO.XLS C-2 OR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Obstructed Rayleigh

Re-Acquisition Time (s)
Tsim (s) POF

5
10
15

20

Average 0.0

EQ&C

System does not re-acquire after 5 minutes of this multipath scenario.

Test Date: 23-Oct-96
ngineer(s): DML

Page 19 of 20
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E-2 Host Analog Program - HSDS with Multipath
Engincer(s): DML Date: 10/23/96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 minutes
92 kHz:  Track 48 on EBU SQAM Disk

Error Level (%)

Noise Level Single Double EO&C
Cs/N, Attn 20 Byte 220 Byte 220 Byte
CPN 63.32 63.75 - 12.00 10.29
Urban Slow
Pilot Only  63.32 63.75 3.43 0.00
CPN 63.32 63.75 - 94.29 93.71
Urban Fast
Pilot Only  63.32 63.75 82.86 77.71
CPN 63.32 63.75 - 85.71 62.29
Rural Fast
Pilot Only  63.32 63.75 75.43 58.29
CPN 63.32 63.75 - 100.0 100.0
Obstructed No difference.
Pilot Only  63.32 63.75 100.0 100.0
File Name: SEIKO.XLS E-2

()

COMPOSITE SIGNAL

5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Improvement without main channel modulation,

Improvement without main channel modulation.

Improvement without main channel modulation.

Page 20 of 20
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Digital Radio Test Laboratory

E-2 Host Analog Program -» HSDS with Multipath
Engineer(s): DML Date: 10/23/96
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN

SCA Group: A
Error Measurement Duration: 5 minutes 5-Band Medium Processed
92 kHz: Track 48 on EBU SQAM Disk ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%
Error Level (%)
Noise Level Single Double EO&C
C/N, Attn 20 Byte 220 Byte 220 Byte
CPN 131.08 63.75 - 12.00 10.29
Urban Slow Improvement without main channel modulation.
Pilot Only 131.08 63.75 3.43 0.00
CPN 131.08 63.75 - 94.29 93.71
Urban Fast Improvement without main channel modulation.
Pilot Only 131.08 63.75 82.86 77.71
CPN 131.08 63.75 - 85.71 62.29
Rural Fast Improvement without main channel modulation.
Pilot Only 131.08 63.75 75.43 58.29
CPN 131.08 63.75 - 100.0 100.0
Obstructed No difference.
Pilot Only 131.08 63.75 100.0 100.0
~
Q
&
File Name: SEIKO B.XLS E-2
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Digital Radio Test Laboratory

Desired Insertion Loss
From To (dB)
i 6 Way Output 3Waylnput 408 405 03
Altenuator BOONTON 4220 BELAR MCL ZFSC-2-1W HP 85668 6 Way Output RX Input 582 578 04
Pave Modulation | {2 Way Split - __ |Spectrum 3 Way Input RX Input 174 172 02
-7.03 dBm I 3.55 dB o Cable \
Y ] / Adapter
A of cw cal Loss
6 Way Split -7.08 dBm
8.27 dB cWCal
-39.6 dBm
o [Pad - o ISIM #E o |Pad 214 Way Comb
o 6 dB " | 23.00 dB o 3dB "] 653dB
- o_|Baseband Term )
o . 50 - L [Pad -
AFM2 HPI1759C o 2dB
. [Pad . [stME _ [Pad” 3 MCL SAT-2
o 6 dB " 22154 T L_3dB o
. |Pad . o Pad - - 4
o 6 dB o o 3 dB o
MCL 2BSC-615 HP11735C MCL ZFSC-4-1
cw cal
-47.85 dBm
WicL zrsca-13
Undesired 12 Way Split o |Autenuator _|Atenuator _ |3 Way Comb .
T 1L.355dB ~L__lol dB "~ | .63.75 dB 51348
MCL ZFSC-2-1W KAY 839 WIENSCHELL A
_ |Term
1500
Noise Com . |Band Pass . «_|Attenuator . |Pad .- . |0dB Ref - - |Noise
o " 16375 dB "] 16.00 dB "~ 147.10 dBm
NCUFX 7112 KITT794.1M-3M-30v50-7133A  WIENSCHELL BOONTON 4220
/ CW Cal Proponent Receiver
2 Way Split. __|Attenuator o |2 Way Split o |Pad -65.25dBm _ | Desired .| ‘- Noise . .| Undesired
3.55 dB “ [ o00dB [ 355dB T 500dB " [-65.23 dBm dBmiz dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W .
MCI. ZFSC-3-13 ‘
- {Sp - 3 Way Split ;IMatchi X . |TU-380RD
o HP 83668 cwea 5.13 dB 'Lsmqs?ﬂ " [-65.40 dB
CcwCal -60.2 dBm
.56.9 dBm . [SMA-Motorolal _|Delco or Ford
o dB "~ [-65.05 dB
__[Matching TX __[Séreen Box
" oo [ 750 T lesa0d ]
Panasonic or Pionner

File Name: HS_D.XLS
Index: D Levels
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D-1 HSSC -» Host Analog

Main Channcl:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

RF Level

dBm

Digital Radio Test Laboratory

91 % 91 % 81 % 81 %

9% 9 % 9 % 9 %

0 % 0 % 7 % 0 %

0 % 0 % 3 % 10 %

0% 10 % 10 % 10 %

100 % 110 % 110 % 110 %

0 dB= 2.40 0dB= 2.25 \%
Proponent
Pilot Only + Pilot Group A Group B
MITRE DDJ SEIKO MITRE DDJ SEIKO MITRE DDIJ SEIKO
S/N__ Units S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) [ S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N (dB)
dB 50.7 50.7 50.7 50.0 50.0 50.0 49.8 49.8 49.8

Measurements made psophometrically (Q-Peak detected with CCIR weighting and 15 kHz low pass filters).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements made on Left Channel.

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Screen Box

Clipped Pink Noise on 92 kHz SCA.

Engineer(s): DML, TBK

Tests Conducted: 11/13/1996, 11/18/96, 11/22/96

File Name; HS_D.XLS

e

Delco

Page 2 of 18




Digital Radio Test Laboratory

HS40100.DAT 11/13/96
0:00 0:30f 1 Delco Radio 0 dB Reference Track 1kHz@91% Pilot@9%
2.4 Vrms=-14 dB on DAT Input Monitor Level Meters
0:30 1:.00] 2 Noise Reference No SCA
1:05 3:06] 3 Reference
3:12 5:12] 4 MITRE D-1 0
5:19 7:20] 5 Reference
7:27 9:27| 6 DDIJ D-1 0
9:34 11:35] 7 Reference
11:42 13:41] 8 SEIKOQO D-1 0
13:45 15:461 9 Reference
15:52 17:521 10 SEIKO Group A 0
17:58 20:00] 11 Reference
20:06 22:07] 12 DDIJ Group A 0
22:13 24:13] 13 Reference
24:19 26:201 14 MITRE Group A 0
26:26 28:261 15 Reference
28:32 30:32] 16 MITRE Group B 0
30:38 32:39{ 17 Reference
32:45 34:45] 18 DDJ Group B 0
34:50 36:52{ 19 Reference
36:58 38:58] 20 SEIKO Group B 0
File Name; HS_D.XLS
Index: Delco DAT fs=44.1kHz Page 3 of 18



Digital Radio Test Laboratory

HS40101.DAT 11/18/96 Proponent Only
0:06 2:06] 1 Urban Slow Reference
2:12 4:12{ 2 Urban Slow SEIKO 0
4:18 6:18( 3 Urban Slow DDJ 0
6:24 8:241 4 Urban Slow MITRE 0
8:30 10:30f 5 Urban Fast Reference
10:36 12:36] 6 Urban Fast MITRE 0
12:42 14:42| 7 Urban Fast DDJ 0
14:48 16481 8 Urban Fast SEIKO 0
16:54 18:54] 9 Rural Fast Reference
19:00 21:00} 10 Rural Fast SEIKO 0
21:06 23:06| 11 Rural Fast DDJ 0
23:12 25:121 12 Rural Fast MITRE 0
25:18 27:24] 13 Obstructed Reference
27:30 29:30| 14 Obstructed MITRE 0
29:36 31:361 15 QObstructed DDJ 0
31:42 33:421 16 Obstructed SEIKO : 0
File Name: HS_D.XLS
Index: Delco SIM fs=44.1kHz Page4 of 18
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ks
HS40102.DAT

Bt

11/18/96

Digital Radio Test Laboratory

0:05 2:06] 1 Urban Slow Reference
2:11 4:12| 2 Urban Slow SEIKO 0
4:18 6:19] 3 Urban Slow DDJ 0
6:24 8:25] 4 Urban Slow MITRE 0
8:30 10:31| 5 Urban Fast Reference
10:36 12:37{ 6 Urban Fast MITRE ) 0
12:42 14:43]| 7 Urban Fast DDJ 0
14:48 16:49| 8 Urban Fast SEIKO 0
16:54 18:55] 9 Rural Fast Reference
19:00 21:011 10 Rural Fast SEIKO 0
21:06 23:07} 11 Rural Fast DDJ 0
23:12 25:13] 12 Rural Fast MITRE 0
25:19 27:19} 13 Obstructed Reference
27:24 29:27| 14 Obstructed MITRE 0
29:32 31:34] 15 Obstructed DDJ 0
31:39 33:41] 16 Qbstructed SEIKO 0
File Name: HS D.XLS
Index: Delco SIM fs=44.1kHz _ Page 5 of 18



- Digital Radio Test Laboratory

HS40103.DAT 11/18/96 Group B
0:05 2:05] 1 Urban Slow Reference
2:10 4:11] 2 Urban Slow SEIKO 0
4:15 6:17| 3 Urban Slow DDJ 0
6:22 8:23] 4 Urban Slow MITRE 0
8:28 10;29] 5 Urban Fast Reference
10:34 12:34] 6 Urban Fast MITRE 0
12:41 14:411 7 Urban Fast DDJ 0
14:46 16:47{ 8 Urban Fast SEIKO 0
16:55 18:54] 9 Rural Fast Reference
18:59 21:00] 10 Rural Fast SEIKO 0
21:06 23:06] 11 Rural Fast DDJ 0
23:12 25:13{ 12 Rural Fast MITRE 0
25:18 27:18] 13 Obstructed Reference
27:24 29:251 14 Obstructed MITRE: Multipath more pronounced. -1.5
29:30 31:31) 15 Obstructed DDJ: Multipath more pronounced. -1.5
31:36 33:37] 16 Obstructed SEIKO: Multipath more pronounced. -1.5
File Name: HS_D.XLS
Index: Delco SIM fs=44.1kHz Page 6 of 18



D-1 HSSC -» Host Analog

Digital Rad‘ic; Test Laboratory

Main Channel: 91 % 91 % 81 % 81 %
Pilot: 9% 9 % 9 % 9 %
92 kHz: 0% 0 % 7 % 0 %
57 kHz: 0% 0 % 3 % 10 %
Proponent: 0% 10 % 10 % 10 %
Total: 100 % 110 % 110 % 110 %
0dB= 2.26 0 dB= 2.02 \Y%
Proponent
Pilot Only + Pilot Group A Group B

MITRE DDIJ SEIKO MITRE DDJ SEIKO MITRE DDJ SEIKO

- S/N  Units S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N.(dB) | S/N (dB) S/N.(dB) | S/N(dB)

, : 519 - ' | '

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R,

Measurements o

n Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Screen Box

Engineer(s): DML
Tests Conducted: 11/21/96

File Name: HS_D.XLS

Ford

Page 7 of 18




Digital Radio Test Laboratory

HS40800.DAT 11/21/96
0:00 0:30} 1 Ford Radio 0 dB Reference Track 1 kHz@91% Pilot@9%
2.25 Vrms=-15 dB on DAT Input Monitor Level Meters
0:30 1:00| 2 Noise Reference No SCA
Proponent Only
1:05 3:05{ 3 Reference
3:10 5:111 4 MITRE: Slight increase in noisc floor or change in noise character. -0.5
5:16 7:17] 5 DDJ 0
7:22 9:23] 6 SEIKO: Slight increase in noise floor or change in noisc character. -0.5
Group A
9:28 11:28{ 7 Reference
11:34 13:34] 8 SEIKO Group A: Slight increase in noise floor or change in noise character. -0.5
13:40 15:40{ 9 DDJ Group A: Slight increase in noise floor. -0.1
15:46 17:46] 10 MITRE Group A: Slight increase in noise floor. -0.3
Group B
17:51 19:52] 11 Reference
19:57 21:58] 12 MITRE Group B: Low level tone. -1
22:03 24:03f 13 DDJ Group B: Low level tone. -1
24:09 26:09] 14 SEIKO Group B: Low level tone and increase in noise floor. -1.5
File Name: HS_D.XLS
Index: Ford DAT f;=44.1kHz Page 8 of 18



Digital Radio Test Laboratory

(. Sup plevanif-L Oty )

D-1 HSSC - Host Analog

Main Channel: 91 % 91 % 81 % 81 %
Pilot: 9 % 9 % 9 % 9 %
92 kHz: 0 % 0 % 7 % 0 %
57 kHz: 0% 0 % 3 % 10 %
Proponent: 0% 10 % 10 % 10 %
Total: 100 % 110 % 110 % 110 %
0 dB= 1.90 \Y 0 dB= 1.73 \Y
Proponent
Pilot Only + Pilot Group A Group B
RF Level MITRE DDJ SEIKO MITRE DDJ SEIKO MITRE DD} SEIKO
S/N  Units S/N (dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N (dB) | S/N(dB) | S/N (dB)
54.1 56.5 51.6 53.5 54.3 51.2 50.8 51.5 48.5
53.6 55.5 52.1 53.2 53.8 51.7 51.6 52.6 49.6
53.5 54.3 52.6 53.2 53.6 52.4 52.7 51.3
Without Proponen
DDJ DDJ
Variable Variable
Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.
Measurements on Left Channel '
Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Page 1 of 2
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Digital Radid Test Laboratory

amber Btap
HS40801.DAT 11/21/96 Proponent Only
0:05 2:05] 1 Urban Slow Reference
2:11 4:131 2 Urban Slow SEIKO: Slight increase in noisc floor. -1
4:18 6:19]1 3 Urban Slow DDJ 0
6:25 8:25] 4 Urban Slow MITRE: Slight increase in noisc floor. -1
8:31 10:311 5 Urban Fast Reference
10:35 12:36]1 6 Urban Fast MITRE: Slight increasc in noise floor. -1
12:42 14:42| 7 Urban Fast DDJ 0
14:47 16:48{ 8 Urban Fast SEIKO: Slight increase in noise floor. -1
16:53 18:54] 9 Rural Fast Reference
19:00 21:00| 10 Rural Fast SEIKO: Slight increase in noisc fioor, -1
21:06 23:06] 11 Rural Fast DDJ 0
23:11 25:12| 12 Rural Fast MITRE: Slight increasc in noise floor, -0.5
25:17 27:17} 13 Obstructed Reference
27:23 29:23| 14 Obstructed MITRE 0
29:28 31:30}) 15 Obstructed DDJ 0
31:35 33:35] 16 Obstructed SEIKO 0
File Name: HS_D.XLS
Index: Ford SIM fs=44.1kHz Page 9 of 18
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Digital Radio Test Laboratory

0:05 2:05] 1 Urban Slow Reference
2:10 4:11) 2 Urban Slow SEIKO: Slight increase in noise floor. -0.5
4:16 6:16f 3 Urban Slow DDJ 0
6:21 8:211 4 Urban Slow MITRE: Slight increase in noise floor. -0.5
8:27 10:27] § Urban Fast Reference
10:33 12:33]1 6 Urban Fast MITRE: Slight increase in noise floor. -0.5
12:38 14:38} 7 Urban Fast DDJ 0
14:44 16:44] 8 Urban Fast SEIKO: Slight increasc in noisc floor, -1
16:50 18:501 9 Rural Fast Refercnce
18:56 20:56} 10 Rural Fast SEIKO: Slight increase in noisc floor. -1
21:02 23.02] 11 Rural Fast DDJ 0
23:07 25:07f 12 Rural Fast MITRE: Slight increasc in noise floor. 0.5
25:13 27:131 13 Obstructed Reference
27:19 29:19] 14 Obstructed MITRE 0
29:25 31:25| 15 Obstructed DDJ .. 0
31:31 3331} 16 Obstructed SEIKO 0
File Name: HS_D.XLS
Index: Ford SIM fs=44.1kHz Page 10 of 18
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Digital RadiovTest Laboratory

HS40803.DAT 11/21/96 Group B
0:06] - 2:06{ 1 Urban Slow Reference
2:12 4:121 2 Urban Slow SEIKO: Low level tone. -1
4:18 6:18] 3 Urban Slow DDJ: Low level tone. -1
6:23 8:23] 4 Urban Slow MITRE: Low level tone, -1
8:29 10:29] 5 Urban Fast Reference
10:35 12:351 6 Urban Fast MITRE: Low level tone. -1
12:40 14:40} 7 Urban Fast DDJ: Low level tone. -1
14:46 16:46| 8 Urban Fast SEIKO: Low level tone. -1
16:52 18:52f 9 Rural Fast Reference
18:57 20:57] 10 Rural Fast SEIKO: Low level tone and slight increase in noise floor. -1.5
21:03 23:03] 11 Rural Fast DDJ: Low level tone. -1
23:09 25:09] 12 Rural Fast MITRE: Low level tone and slight increase in noise floor. -1.5
25:15 27:151 13 Obstructed Reference
27:21 29:21| 14 Obstructed MITRE: Low level tone. -1
29:27 31:27) 15 Obstructed DDJ: Low level tone. -1
31:33 33:33| 16 QObstructed SEIKO: Low level tone, -1
File Name: HS_D.XLS
Index: Ford SIM fs=44.1kHz Pagc 11 of 18



D-1 HSSC -» Host Analog

Main Channel:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

RF Level

dBm

Digital Radio Test Laboratory

e il

91 % 91 % 81 % 81 %
9% 9 % 9 % 9 %
0% 0 % 7 % 0 %
0% 0 % 3 % 10 %
0% 10 % 10 % 10 %
100 % 110 % 110 % 110 %
0 dB= 755.0 mV 0 dB= 699.0 mV
Proponent
Pilot Only + Pilot Group A Group B
MITRE DDJ SEIKO MITRE DDJ SEIKO MITRE DDJ SEIKO
S/N_ Units S/N(dB) | S/N(@B) | S/N(B) | S/N(B) | S/N(dB) | S/N(B) | S/N(dB) | S/N(dB) { S/N(dB)
49.3 |[dB 49.1 49.1 49.1 48.0 47.9 47.8 48.4

Measurements made Q-Peak detected with CCIR weighting filter (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L-+R.

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Screen Box

Engineer(s): DML, TBK
Tests Conducted: 11/19/96

File Name: HS_D.XLS

Denon

TU-380RD

Page 12 of 18



anber St
HS40200.DAT 11/19/96
0:00 0:30; 1 Denon Radio 0 dB Reference Track 1kHz@91% Pilot@9%
755 mVrms=-24 dB on DAT Input Monitor Level Meters
0:30 1:.00] 2 Noisc Reference No SCA
Proponent Only
1:05 3:06| 3 Reference
3:11 5:111 4 MITRE 0
5:17 7:171 5 DDJ 0
7:23 9:22f 6 SEIKO 0
Group A
9:28 11:28{ 7 Reference
11:34 13:34] 8 SEIKO Group A 0
13:40 15:40] 9 DDIJ Group A 0
15:45 17:46} 10 MITRE Group A 0
Group B
17:52 19:51] 11 Reference
19:57 21:57( 12 MITRE Group B: Change in the characteristic of noisc. -0.1
22:03 24:03] 13 DDJ Group B: Change in the characteristic of noise. -0.1
24:09 26:09] 14 SEIKO Group B: Change in the characteristic of noisc. -0.1
Proponent Only
26:14 28:15f 15 Urban Slow Reference
28:20 30:211 16 Urban Slow SEIKO 0
30:26 32:271 17 Urban Slow DDJ 0
32:32 34:33| 18 Urban Slow MITRE 0
Group A
3438} 36:38] 19 Urban Slow Reference -
36:43 38:43| 20 Urban Slow SEIKO 0
38:48 40:48( 21 Urban Slow DDJ 0
40:54 42:54| 22 Urban Slow MITRE 0
Group B
43:00 45:00] 23 Urban Slow Reference
45:06 47:06| 24 Urban Slow SEIKO: Change in the charactenistic of noise. -0.1
47:11 49:11] 25 Urban Slow DDJ: Change in the characteristic of noise. -0.1
49:17 51:17] 26 Urban Slow MITRE: Change in the characteristic of noise. -0.1
File Name: HS_D.XLS
Index: Denon DAT fs=44.1kHz Page 13 of 18



Digital Radio Test Laborato
& ry( Se.  £apf (oamahel_ M)
D-1 HSSC -» Host Analog

Main Channel: 91 % 91 % 81 % 81 %

Pilot: 9% 9 % 9 % 9 %

92 kHz: 0% 0 % 7 % 0 %

57 kHz: 0% 0 % 3 % 10 %

Proponent: 0% 10 % 10 % 10 %

Total: 100 % 110 % 110 Y% 110 %

0 dB= 654.0 mV 0 dB= 604.0 mV
Proponent
Pilot Only + Pilot Group A Group B
RF Level MITRE DDIJ SEIKO MITRE DDJ SEIKO MITRE DDJ SEIKO
dBm S/N  Units S/N(dB) | S/N@B) | SIN(B) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB)
-05 51.8 51.8 51.1 50.1 50.1 49.4 50.6 50.6 49.6

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Engineer(s). DML, TBK
Tests Conducted: 11/19/96

File Name: HS_D.XLS

Pioneer SX-201

Page 14 of 18



D-1 HSSC - Host Analog

Main Channel:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

RF Level

Digital Radio Test Laboratory

(5“//W~Q «(V/‘ﬂ)

91 % 91 % 81 % 81 %

9 % 9 % 9 % 9 %

0% 0 % 7 % 0 %

0% 0 % 3 % 10 %

0% 10 % 10 % 10 %

100 % 110 % 110 % 110 %

0 dB= 655.00 mV 0 dB= 605.00 mV
Proponent
Pilot Only + Pilot Group A Group B
MITRE DDJ SEIKO | MITRE DDJ SEIKO MITRE DDJ SEIKO
S/N  Units S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N (dB)
59.4 55.8 54.0 54.5 54.6 52.6

0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements on Left Channel
Orban #2 Composite output #1 Set for 91% Main Channel Modulation

File Name: HS_D_A XLS

Pioneer_a

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).

Page 2 of 2



Digital Radi&Test Laboratory

AL

HS40400.DAT 11/19/96
0:00 0:30[ 1 Pioncer Radio 0 dB Reference Track 1 kHz@91% Pilot@9%
680 mVrms=-26 dB on DAT Input Monitor Level Meters
0:30 1:00] 2 Noise Reference No SCA
Proponent Only
1:06 3:07] 3 Refercnce
3:12 5:12] 4 MITRE 0
5:18 7:20] 5 DDJ 0
7:25 9:25) 6 SEIKO 0
Group A
9:31 11:311 7 Reference
11:37 13:37| 8 SEIKO Group A : Slight increase in noise floor. Tone when Program on 92 kHz SCA back tracks. Mod Peaks detected. 0.1
13:42 15:431 9 DDIJ Group A : Slight increase in noise floor. Tone when Program on 92 kHz SCA back tracks. Mod Peaks detected. -0.1
15:48 17:491 10 MITRE Group A : Slight increasc in noisc floor. Tonc when Program on 92 kHz SCA back tracks. Mod Peaks detected. -0.1
Group B
17:54 19:56{ 11 Reference
20:01 22:02{ 12 MITRE Group B :Small increase in noisc floor. -0.2
22:08 24:08] 13 DDJ Group B :Small increase in noise floor. -0.2
24:14 26:14] 14 SEIKO Group B :Small increase in noise floor. -0.2
Proponent Only
26:20 28:22) 15 Urban Slow Reference
28:27 30:27] 16 Urban Slow SEIKO 0
30:32 32:33| 17 Urban Slow DDJ 0
3241 34:411{ 18 Urban Slow MITRE 0
Group A
34:46 36:47| 19 Urban Slow Reference .
36:52 38:521 20 Urban Slow MITRE 0
38:58 40:581 21 Urban Slow DDJ 0
41:04 43:04] 22 Urban Slow SEIKO 0
Group B
43:10 45:10] 23 Urban Slow Reference
45:15 47:15] 24 Urban Slow SEIKO 0
47:21 49:211 25 Urban Slow DDJ 0
49:26 51:26( 26 Urban Slow MITRE 0

File Name: HS_D.XLS
Index: Pioneer DAT

fs=44.1kHz
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Digital Radio Test Laboratory

HS40401.DAT 11/19/96 Strong Signal Level
Proponent Only
0:00 2:05] 1 Reference
2:12 4:12] 2 MITRE 0
4:18 6:18] 3 DDJ 0
6:23 8:24| 4 SEIKO 0
Group A
8:30 10:30{ S SEIKO :Hear modulation peaks on 92kHz SCA and low level tone when CD back tracks. -0.4
10:38 12:38] 6 DDJ :Hear modulation peaks on 92kHz SCA and low level tone when CD back tracks. 0.4
12:44 14:45] 7 MITRE :Hear modulation peaks on 92kHz SCA and low level tone when CD back tracks. -0.4
Group B
14:50 16:50| 8 MITRE :Increase in noise floor. -0.4
16:55 18:55¢ 9 DDJ :Increase in noise floor. -0.4
19:01 21:01] 10 SEIKO :Increasc in noise floor. -0.4
File Name: HS_D.XLS
Index: Pioneer DAT fs=44.1kHz Page 16 of 18
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D-1 HSSC -» Host Analog

Main Channel:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

RF Level
dBm

-65

Digital Rad‘ig Test Laboratory

91 % 91 % 81 % 81 %

9% 9 % 9 % 9 %

0% 0 % 7 % 0 %

0% 0 % 3 % 10 %

0 % 10 % 10 % 10 %

100 % 110 % 110 % 110 %

0 dB= 2.03 \% 0 dB= 1.88 v
Proponent
Pilot Only + Pilot Group A Group B
MITRE DDJ SEIKO MITRE DDIJ SEIKO MITRE DDJ SEIKO

S/N_ Units S/N (dB) | S/N(dB) | S/N(dB) | S/N(dB) | S/N.(dB) | S/N(dB) [-S/N(dB) | S/N(dB) | S/N (dB)s
- 1.4 512 | 504 (| ‘

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.
Measurements on Left Channel
Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Engineer(s):
Tests Conducted:

File Name: HS_D.

DML, TBK
11/20/96

XLS

Panasonic
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HS40300.DAT 11/20/96
0:00 0:30] 1 Panasonic Radio 0 dB Reference Track 1kHz@91% Pilot@9%
2 Vems=-15 dB on DAT Input Monitor Level Meters
0:30 1:00] 2 Noise Reference No SCA
Proponent Only
1:06 3:06| 3 Reference
3:11 5112 4 MITRE 0
5:18 7:18{ 5 DDJ 0
7:24 9:24] 6 SEIKO 0
Group A
9:30 11:30f 7 Reference
11:36 13:36] 8 SEIKO Group A 0
13:41 15:42] 9 DDJ Group A 0
15:48 17:48] 10 MITRE Group A 0
Group B
17:53 19:53] 11 Reference
19:59 21:591 12 MITRE Group B 0
22:05 24:05] 13 DDJ Group B 0
24:10 26:11} 14 SEIKO Group B 0
Proponent Only
26:17 28:17] 15 Urban Slow Reference
28:22 30:221 16 Urban Slow SEIKO 0
30:27 32:28{ 17 Urban Slow DDJ 0
32:34 34:35] 18 Urban Slow MITRE 0
Group A
34:40 36:411 19 Urban Slow Reference
36:47 38:47] 20 Urban Slow SEIKO 0
38:53 40:53| 21 Urban Slow DDJ 0
40:59 42:591 22 Urban Slow MITRE 0
: Group B
43:04 45:06] 23 Urban Slow Reference
45:11 47:11] 24 Urban Slow SEIKO 0
47:16 49:16] 25 Urban Slow DDJ 0
49:22 51:23{ 26 Urban Slow MITRE 0
File Name: HS_D.XLS
Index: Panasonic DAT fs=44.1kHz Page 18 of 18
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E-1 Analog Program -» HSSC

Digital Raci‘i"c‘)‘ Test Laboratory

(o)

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9% 9% 92 % 9% 9%
92 kHz: 7 % % 0 % 7% %
57 kHz: 3% 10 % 3% 0% 6%
Proponent: 10 % 10 % 10. % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN CyN, Units [ ATTN Cy/N, Units
DDJ: 700 575 dB 7.50 6.25 dB NA NA NA
ATTN Cy¢N, Units | ATTN C/N, Units
lVIITRE: 6.75 5.50 dB 7.00 575 dB NA NA NA
| ATTN CyN, Units [220S 220D Units ATTN CoN, Units
13.25 12.88 dB 82.86 82.86 % NA NA 14.75 14.38 dB

'sEIKO:

Main Channel: Clipped Pink Noise

File Name: HS_E.XLS

HSSC Performance Monitored for 5 minute period.

(s

suppliwatid Lotn)

E-1a
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E-1 Analog Program -» HSSC

Digital Radio Test Laboratory

(et

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % 9% 9% 9 %
92 kHz: 7% % 0% 7 % %
57 kHz: 3% 10 % 3% 0% 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN Cy¢N, Units | ATTN Cy/N, Units
DDJ: 6.75 550 dB 700 575 dB NA NA NA
ATTN Cy¢N, Units | ATTN C¢N, Units
MITRE: 6.50 525 dB 700 675 dB NA NA NA
ATTN CJN, Units 2208 220D Units ATTN C¢N, Units
SEIKO: 13.75 13.38 dB 74.86 74.86 % NA NA 1475 14.38 dB
Main Channel: ABBA 5-Band Medium Fast Processing
File Name: HS_E.XLS E-1b

Page 2 of 3
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E-1 Analog Program -» HSSC

Digital Radio Test Laboratory

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % 9 % 9 % 9 %
92 kHz: 7% % 0% 7% %
57 kHz: 3% 10 % 3% 0% 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN C/N, Units | ATTN C/N, Units
10/17/96
DDIJ: 700 73.51 dB 7.50 7401 dB NA NA NA
ATTN C/N, Units | ATTN C/N, Units
10/18/96
MITRE: 6.75 7326 dB 700 7351 dB NA NA NA
ATIN C/N, Units | ATTN C/N, Units
10/21/96
SEIKO: 11.50 78.11 dB 1525 81.86 dB NA NA NA
Main Channel: Clipped Pink Noise
Revision:  3/6/97 OME consistent definition.
Revision: 11/10/97 Changed Co/No to C/No.
Page 1 0of 3
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Digital Radio Teét Laboratory

E-1 Analog Program -» HSSC

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % - 9% 9% 9%
92 kHz: 7 % % 0% 7% %
57 kHz: 3% 10 % 3% 0% 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN CJN, Units | ATTN C¢N, Units
DDJ: 700 575 dB 750 6.25 dB NA NA NA
ATTN CJN, Units | ATTN Cy¢N, Units
MITRE: 675 550 dB 7.00 575 dB NA NA NA
ATTN CJN, Units | ATTN CyN, Units
SEiKO: 11.50 11.22 dB 15.25 14.97 dB NA NA NA
Main Channel: Clipped Pink Noise
Ammended: 3/6/97
SureLenepmme Vﬁ;\
(u)i'h\ %2 /445137/ %= cou %7 Ar y&-k‘)

File Name: HS_E_A.XLS

E-1a

Page 1 of 3
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E-1 Analog Program -» HSSC

Digital Radio Test Laboratory

' Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9% 9 % 9% 9% 9 %
92 kHz: 7 % % 0% 7% %
57 kHz: 3% 10 % 3% 0% 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN C/N, Units | ATTN C/N, Units
10/17/96
DDIJ: 6.75 7326 dB 7.00 7351 dB NA NA NA
ATTN C/N, Units | ATTN C/N, Units
10/18/96
MITRE: 6.50 73.01 dB 7.00 7351 dB NA NA NA
ATTN C/N, Units [ ATTN C/N, Units
10/21/96
SEIKO: 11.50 78.11 dB 1525 81.86 dB NA NA NA
Main Channel: ABBA 5-Band Medium Fast Processing
Revision:  3/6/97 OME consistent definition.
Revision: 11/10/97 Changed Co/No to C/No.
File Name: HS_E_B.XLS E-1b Page 2 of 3




Digital Radio Test Laboratory

E-1 Analog Program -» HSSC

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced

Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % 9 % 9 % 9 %

92 kHz: 7% % 0% 7% %

57 kHz: 3% 10 % 3% 0 % 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %

ATTN CyJN, Units | ATTN CoN, Units

DDJ: 6.75 550 dB 7.00 575 dB NA NA NA

ATTN CyN, Units | ATTN CyN, Units

MITRE: 6.50 5.25 dB 7.00 575 dB NA NA NA

ATTN- CyN, Units | ATTN CyN, Units

ISEIKO: 11.50 11.22 dB 16.25 14.97 dB NA NA NA

Main Channel: ABBA 5-Band Medium Fast Processing

Ammended: 3/6/97
) SUPPLEMENTAL mM:)

(w{'f'\ oS (Laiiné_ % M@ L SX,}L.)

v7Z¢

File Name: HS_E_A.XLS . E-1b Page 2 of 3
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E-1 Analog Program -» HSSC

Digital Radio Test Laboratory (/‘M’ S(CJ)

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % 9 % 9% 9%
92 kHz: 7 % % 0% 7% %
57 kHz: 3% 10 % 3% 0% 6%
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN CyN, Units | ATTN C¢N, Units
DDJ: 7.25 6.00 dB 6.79 550 dB - NA NA NA
ATTN CyN, Units | ATTN CyN, Units
[VIITRE: 6.25 5.00 dB 6.50 525 dB NA NA NA
| ATTN CyN, Units [220S 220D Units ATTN Cy/N, Units
13.50 13.13 dB 7486 7486 % NA NA 1475 14.38 dB

ISEIKO:

Main Channel: Unbalanced Clipped Pink Noise

File Name: HS_E.XLS

(s sypplemtl o)

E-1c

Page 3 of 3
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Digital Radio 1est Laboratory

AN
E-1 Analog Program - HSSC O?
?
Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced
Main Channel: 81 % 81 % 81 % 81 % 81 %
Pilot: 9 % 9 % 9% 9% 9 %
92 kHz: 7 % % 0 % 7% %
57 kHz: 3% 10 % 3% 0% 6 %
Proponent: 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %
ATTN C/N, Units { ATTN C/N, Units
10/17/96
DD1J: 725 73.76 dB 675 73.26 dB NA NA NA
ATTN C/N, Units | ATIN C/N, Units
10/18/96
MITRE: 6.25 7276 dB 650 73.01 dB NA NA NA
ATTN C/N, Units | ATTN C/N, Units
10/21/96
SEIKO: 11.50 78.11 dB 1500 81.61 dB NA NA NA
Main Channel: Unbalanced Clipped Pink Noise
Revision:  3/6/97 OME consistent definition.
Revision: 11/10/97 Changed Co/No to C/No.
E-1c Page 3 of 3
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Digital Radio Test Laboratory

E-1 Analog Program -» HSSC

Group A Group B Group A 92 kHz Off Group A 57 kHz Off 57 kHz Reduced

Main Channel: 81 % 81 % ‘81 % 81 % 81 %
Pilot: 9 % 9% 9 % 9% 9 %

92 kHz: 7% % 0 % 7 % %

57 kHz; 3% 10 % 3% 0% 6 %
Proponent; 10 % 10 % 10 % 10 % 10 %
Total Deviation: 110 % 110 % 103 % 107 % 106 %

ATTN CyN, Units | ATTN Cy/N, Units

DDJ: 725 6.00 dB 6.75 5.50 dB NA NA NA

ATTN Cy/N, Units | ATTN CyN, Units

MITRE: 625 5.00 dB 8.50 5.25 dB NA NA NA

ATTN CyN, Units | ATTN Cy¥N, Units

SEIKO: 11.50 11.22 dB 15.00 14.72 dB NA NA NA

Main Channel: Unbalanced Clipped Pink Noise
Ammended: 3/6/97

mtﬂm@t Q/ﬁ’a
(oM @0 phesiny sb codly G k)

File Name: HS_E_A.XLS E-1¢c Page 3 0of 3
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Digital Radio Test Laboratory

F-1 HSSC -» Analog SCA Test Date:  10/16/96 Engineer(s): DML
Group A HSDS Off RBDS Off
Main Channel: 81 % 81 % 81 %
Pilot: 9% 9 % 9%
92 kHz: 7 % 7 % 7 %
57 kHz: 3% 3% 0 %
Proponent: 10 % 0% 10 %
Total Modulation: 110 % 100 % 107 %
92 kHz S/N 92 kHz S/N 92 kHz S/N
(dB) (dB) (dB)
Medium Weak Medium Weak Medium Weak
SEIKO: 48.7 41.2 48.8 41.3
DD1J: 43.1 39.5 49.0 41.5 43.1 39.6
MITRE: 48.7 41.3 48.8 41.3
Main Channel: Clipped Pink Noise
92 kHz: 1 kHz THD+Noise: 2.4 %

S/N measurements made RMS detected with out filter.

THD+Noise measurement made RMS without filter.

File Name: HS_F.XLS

F-1

Page 1 of 4

K



Digital Radio Test Laboratory

HS40110.DAT
16-Oct-96
0:00 00:30 0 dB 1 kHz Reference: M=5.5: fmod=1 kHz: -65
00:30 01:00 Group A Noisc Refercnce without Proponent: S/N=38.5 dB -65
01:00 01:57 Group A with MITRE Gated ON - OFF -65 0
02:00 02:58 Group A with DDJ Gated ON - OFF -65 -2
03:00 03:58 Group A with SEIKO Gated ON - OFF -65 0
04:00 04:58 SEIKO Group A with RBDS Gated ON - OFF -65 0
05:00 05:54 DDJ Group A with RBDS Gated ON - OFF -65 0
06:00 06:55 MITRE Group A with RBDS Gated ON - OFF -65
CCIR Gradc used as a comparison of the Gated On Signal
as compared to the Gated Off Signal
Track 48 of the EBU SQAM Disk used for program material.
Peak Deviation set for 5.5 kHz.
File Name:HS_F.XLS F-1 DAT fs=44.1kHz Page 2 of 4
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Digital Radio Test Laboratory

F-2 HSSC -RBDS Test Date:  10/16/96 Engineer(s). DML
Group A HSDS Off 92 kHz Off
Main Channel: 81 % 81 % 81 %
Pilot: 9% 9% 9 %
92 kHz: 7% 7 % 0%
57 kHz: 3% 3% 3%
Proponent: 10 % 0% 10 %
Total Deviation: 110 % 100 % 103 %
Maximum Block Error Independent of Error Correction
RBDS Biock Error RBDS Block Error RBDS Block Error
%) (%) (%)
Medium Weak Medium Weak Medium Weak
DDI: 5 7 4 6
MITRE: 4 4 6 5 5 5
SEIKO: 6 6 6 7
Main Channel: Clipped Pink Noise Noise Signal Reference
Noise Attenuator: 8.00 dB 0 dB Ref 3Win 6W out
-30.97 dBm -32.58 dBm -7.38 dBm

Errors accumulated over a 5 minute measurement period.
EBU SQAM Disk Track 48 used to exercise the 92 kHz SCA.

File Name: HS_F.XLS F-2
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F-3 HSSC - 57 kHz Paging

Digital Radio Test Laboratory

Test Date:  10/16/96 Engineer(s): DML
Group B HSDS Off
Main Channel: 81 % 81 %
Pilot: 9% 9%
57 kHz: 10 % 10 %
Proponent: 10 % 0%
Total Deviation: 110 % 100 %
Maximum Uncorrected Block Error
Block Error Block Error
(%) (%)
Medium Weak Medium Weak
DDJ: 1 2
MITRE: 1 2 1 2
SEIKO: 2 2
Main Channel: Clipped Pink Noise
Noise Attenuator: 0.00 dB

Errors accumulated over a 5 minute measurement period.

F-3

Page'4 of 4
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Digital Radio Test Laboratory

Desired
Pave . P
Y -32.60 dBm -
Altenuator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter " o |Ped . 3 Way Combiner .-
8.27 dB o 25.05 dB o 513 dB
Attenuator o - Simulator Network MCL SAT -20-2-3 \ J\
TELONIC o |Pave .
o -1.55 dBm
MCL ZBSC-615 Y BOONTON 4220
IModulalion R 2 Way Splitter . - |Spectrum
{ - 3.55 dB o
BELAR MCL ZFSC-2-1W HP 85668
WIENSCHELL 0dB Reference - . |Noise
NoiseCom ~ . "~ o |Band Pass L _|Attenuator -31.35 dBm #NUM! dBnvH:
AWGN o o 63.75 dB OME BOONTON 4220
NCUFX 7112 K2TT7.94.1M.9M-50/50-713IA
WIENSCHELL 0dB Refererice - |Undesired
Undesired - - |A tor . |2 Way Splitter _ |An -32.40 dBm
. o 3.55 dB o 7.25 dB OME BOONTON 4220
KAY 839 MCL ZFSC-2-1W|
500
/ Proponent Receiver
2 Way Splitter -~ o JAttenuator * ¢ i |2 Way Splitter . - . |Pad : ol Desired - | Noise.:’ . i ndesi
3.55 dB o 15.00 dB o 3.55 dB o 5.00 dB [ -64.95 dBm dBnmv/Hz -72.00 dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W dBm
MCL ZFSC-3-13
. [Spectrum . . 3 Way Splitter 5 |Matching TX _|Denon TU-380RD"
| HP 85668 o 513 dB gl o) | 750 o -65.43 dB
. |Antenna Dummy _|Delea .
o dB ~ [ _-65.08 dB
o [Matching TX - COmpol SCA
1500 [ 75Q 1 -65.43 dB
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Digital Radio Test Laboratory

Audio Precision . |L | Videotek ADA-16 Orban 820041 Composite Harris THE-1 #2
Random Pink R Distribution Undesired Undesired

Noise Amplifier I

_|Videotek ADA-16 | Orban 820042 Composite Harris THE-1 #1
" |Distribution Desircd i Desired
Amplifier

Yy
Yy

Yy
\A

Digital DJ - ISCA Mixer

MITRE

Y

\

[SEIKG ]
I

RE 533 B Output #}
RBDS / 57kHz

Y

CRL SC100
RBDS / 57kHz

\

CRL SCA-300B ) Output #2
92kHz

Y

CRL SCA-300B
67kHz

Y

CRL SCA-300B
92kHz

)

CRL SCA-300B
67kHz

Y

File Name:HS_G.XLS
Index: COMP Page 2 of 10
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Digital Radio Test Laboratory

G-1 Lower First Adjacent G-1 Upper First Adjacent
Analog -» HSSC 93.9 MHz Analog -» HSSC 94.3 MHz
Desired  Undesired Desired  Undesired
Main Channel: 81 81 % Main Channel: 81 81 %
Pilot: 9 9 % Pilot: 9 9 %
67 kHz: 0 10 % 67 kHz: 0 10 %
92 kHz: 7 10 % 92 kHz: 7 10 %
57 kHz: 3 0 % 57 kHz: 3 0 %
Proponent: 10 0 % Proponent: 10 0 %
Total Deviation: 110 110 % Total Deviation: 110 110 %
ATTN OME ATTN OME
(dB) D/U (dB) (dB) D/U (dB)
MITRE;: 12.00 -8.20 MITRE: 5.00 -15.20
SEIKO: 18.00 -2.15 SEIKO: 16.50 -3.65
DDIJ: 9.50 -10.65 DDJ: 12.00 -8.15
File Name: HS_G.XLS G-1
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Digital Radio Test Laboratory

G-2 Lower Second Adjacent G-1 Upper Second Adjacent
Analog -» HSSC 93.7 MHz Analog -» HSSC 94.5 MHz
Desired  Undesired Desired  Undesired
Main Channel: 81 81 % Main Channel: 81 81 %
Pilot: 9 9 % Pilot: 9 9 %
67 kHz: 0 10 % 67 kHz: 0 10 %
92 kHz: 7 10 % 92 kHz: 7 10 %
57 kHz: 3 0 % 57 kHz: 3 0 %
Proponent: 10 0 % Proponent: 10 0 % :
Total Deviation: 110 110 % Total Deviation: 110 110 % EQ&C
ATTN OME ATTN OME
(dB) D/U (dB) (dB) D/U (dB)
MITRE: 0.00 -50.20 MITRE: 0.00 -50.20 Could not achieve OME .
SEIKO: 6.50 -43.65 SEIKO: 4.50 -45.65
DDJ: 12.00 -38.15 DDJ: 13.50 -36.65 -37.65 dB Upper 2nd
without modulation on
92kHz SCA.
File Name: HS_G.XLS G-2 Page 4 of 10
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G-1 First Adjacent
Analog -» Analog & HSSC -» Analag

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Desired Undesired

NnHL Bag—aZ —-MMNor

Main Chanrel: 81 81 % 81 8l % 81 81 %
Pilt: 9 9 % . 9 9 % 9 9 %
6Tklz: 10 10 % 10 ¢ % 10 0 %
92kKz 10 10 % i 7 % 10 0 %
STkHe: O o % 0 3 % 0 10 %
Propeaent: 0 1] % 0 31 % 0 1] %
Total Deviation: {10 110 % 110 i10 % 10 110 % ;
3Winput  -32.4 324 .dBm Mnia Mhannel mascraman #o o 3 T dotected with CCIR fidter . N
Kay #3 51.0 a8 o
- 18.6 - )
Analog -» Analog ! &6”'0" HSSC -» Amalog -
94.3 yﬁz Reference ._/{, w ‘rld“ Group B 0
G e | DUGER) SN(B) SN (B) Al haal DAU@EB) SN(d® SN (dB) 3
p* sn=454B _ 67kHz 92 kHz B si=45dB__ 67z _ 92kHz <
5C /N w0 4 A i
s NTREERSACE ™2 (" 34 s2)a 5 g,«}t' 5 -1 17 23 o20) 0
-
s s/ wiTd l,p\ﬂ_ -1 17 24 | MITRE: [t
o0ds 0/Y .- n 7
o ppey [HKZ -1 19 24 | SEIKO:
Analog -» Analog HSSC - Analog
93.9 MHz Reference e e Group B
¢ ”“;’?‘H 4z | DRJ(dB) S/N(dB) S/N (dB) D/U{dB) S/N(B) SN (dB} DU (B} S/N¢B} SN (dB)
| 2= 7% sm=45dB  67kHz 92 \Hz s/n=45dB  G6TkHz  92kH: oi=45dB  67kHz 92 %Mz
sfyoro FlesT > 3 53 5 17 34 5 18 32 DD,
E:i- . :
5 5 17 34 ¥ 5 18 32 | MITRE:
w foins
it EIR37L T e 3 _
5 18 4 5 19 33 SEIKO: .
T —— l@
Fite Name: HS_G.XLS Delco 15t Adj Page 5 of 10,



G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Desired  Undesired

Main Channel: 81 81 % 81 81 % 81 81 %
Pilot: 9 9 % . 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 % 10 0 %
92 kHz: 10 10 % 10 7 % 10 0 %
57 kHz: 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % 0 10 % 0 10 %
Total Deviation: 110 110 % 110 110 % 110 110 %
3Wlinput -32.4 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR filter .
Kay #3 51.0 dB SCA Measurements are RMS.
18.6 Measurements are unstable and vary.
Analog -» Analog HSSC -) Analog HSSC -» Analog
94.3 MHz Refercnce Group A Group B
D/U(dB) S/N(dB) S/N (dB) D/U(dB) S/N(dB) S/N (dB) D/U(@dB) S/N(dB) S/N(dB)
s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHzZ 92 kHz
36 52 -1 15 25 -1 17 23 DDJ:
0 -1 16 25 -1 17 24 MITRE:
15 24
-1 18 26 -1 19 24 SEIKO:
Analog -» Analog HSSC -» Analog HSSC -» Analog
93.9 MHz Reference Group A Group B
D/U(dB) S/N(dB) S/N (dB) D/U(dB) S/N(B) S/N (dB) D/U(dB) S/N(B) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
36 53 5 17 34 5 18 32 DDJ:
5 5 17 34 5 18 32 MITRE:
17 33
5 18 34 5 19 33 SEIKO:
File Name: HS_G.XLS Delco 1st Adj Page 5 of 10
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G-2 Second Adjacent
Analog -» Analog & HSSC -» Analog

Digital Radio Test Laboratory

Desired  Undesired Desired  Undesired Desired  Undesired
Main Channel: 81 81 % 81 81 % 81 81 %
Pilot: 9 9 % 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 % 10 0 %
92 kHz: 10 10 % 10 7 % 10 0 %
57 kHz: 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % 0 10 % 0 10 %
Total Deviation: 110 110 % 110 110 % 110 110 %
3Wlinput -324 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR filter .
Kay #3 51.0 dB SCA Measurements are RMS.
18.6 -40 dB D/U produces a S/N of approximately 47 dB.
Analog -» Analog HSSC -» Analog HSSC -» Analog
94.5 MHz Reference Group A Group B
D/U(dB) S/N(dB) S/N (dB) D/U(dB) S/N(dB) S/N (dB) D/U@B) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
36 52 -40 24 7 -40 24 4 DD/
-40 -40 24 8 -40 24 4 MITRE:
24 10
-40 24 9 -40 24 3 SEIKO:
Analog -» Analog HSSC -» Analog HSSC -» Analog
93.7 MHz Reference Group A Group B
D/U(@dB) S/N(dB) S/N(dB) D/U(B) S/N(dB) S/N(dB) D/U(B) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
36 52 -40 13 6 -40 16 4 DDJ:
-40 -40 14 6 -40 18 4 MITRE:
10 7
-40 16 7 -40 20 4 SEIKO:
File Name: HS_G.XLS Delco 2nd Adj Page 6 of 10



G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Digital Radiuo(;l“est Laboratory

Desired  Undesired Desired  Undesired Desired  Undesired
Main Channel: 81 81 % 81 81 % 81 81 %
Pilot: 9 9 % 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 % 10 0 %
92 kHz; 10 10 % 10 7 % 10 0 %
57 kHz: 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % 0 10 % 0 10 %
Total Deviation: 110 110 % 110 110 % 110 110 %
3Winput -32.4 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR filter .
Kay #3 51.0 dB SCA Measurements are RMS.
18.6
Analog -» Analog HSSC -» Analog HSSC -» Analog
94.3 MHz Reference Group A Group B
D/U(dB) S/N(dB) S/N (dB) D/U(@@B) S/N(dB) S/N (dB) D/U(B) S/N(B) S/N(dB)
s/n=45dB * 67 kHz 92 kHz s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
37 52 21 34 46 21 34 45 DDJ:
21 21 34 47 21 35 46 MITRE.:
34 46
21 35 47 21 35 46 SEIKO:
Analog -» Analog HSSC -» Analog HSSC -» Analog
93.9 MHz Reference Group A Group B
D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N (dB) D/U@B) S/N(B) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
37 52 32.5 36 52 32.5 36 52 DDJ:
32.5 32.5 36 52 32.5 36 52 MITRE:
36 52
32.5 36 52 32.5 36 52 SEIKO:
File Name: HS_G.XLS Pioneer 1st Adj Page 7 of 10
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G-2 Sccond Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Desired Undesired

Main Channel: 81 8! % 81 81 % 81 81 %
Pilot: 9 9 % 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 % 10 0 %
92 kHz: 10 10 % 10 7 % 10 0 %
57 kHz: 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % 0 10 % 0 10 %
Total Deviation: 110 110 % 110 110 % 110 110 %
3Wlinput -32.4 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR filter .
Kay #3 51.0 dB SCA Measurements are RMS,
18.6
Analog -» Analog HSSC -» Analog HSSC -» Analog
94.5 MHz Reference - Group A Group B
D/U(B) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
37 52 -14 37 41 -14 37 43 DDJ:
-14 -14 37 41 -14 37 43 MITRE:
37 39
-14 37 41 -14 37 43 SEIKO:
Analog -» Analog HSSC -» Analog HSSC -) Analog
93.7 MHz Reference Group A Group B
D/U(B) S/N(dB) S/N (dB) D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
37 52 <13 37 48 -16 37 48 DDJ:
-13 ~14 37 48 -15 37 48 MITRE:
37 48
-15 37 © 48 -18 37 48 SEIKO:
File Name: HS_G.XLS Pioneer 2nd Adj Page 8 of 10
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Digital Radio Test Laboratory

41 Upper Lower

ATTN D/U S/N S/N
(dB) (dB) (dB) (dB)
30.00 20.0 49.7 49.8
29.00 19.0 49.7 49.8
28.00 18.0 49.7 49.8
27.00 17.0 49.7 49.7
26.00 16.0 49.6 49.7
25.00 15.0 49.6 49.7
24.00 14.0 49.5 49.7
23.00 13.0 493 49.7
22.00 12.0 49.4 49.5
21.00 11.0 49.3 49.5
20.00 10.0 49.1 49.5
19.00 9.0 49.1 49.3
18.00 8.0 48.8 49.0
17.00 7.0 48.6 49.0
16.00 6.0 48.3 48.0
15.00 5.0 47.9 45.0
14.00 4.0 477 40.0
13.00 3.0 47.0 35.0
12.00 2.0 46.5 32.0
11.00 1.0 45.5 30.0
10.00 0.0 44.5 30.0
9.00 -1.0 43.0 25.0
8.00 -2.0 40.0 25.0
7.00 -3.0 37.0 25.0
6.00 -4.0 35.0 25.0
5.00 -5.0 31.0 25.0
4.00 -6.0 29.0 25.0
3.00 7.0 26.0 25.0
2.00 8.0 26.0 25.0
1.00 -9.0 24.0 25.0
10.00 -10.0 24.0 25.0

File Name: HS_G.XLS

50.0

Lr'\rt
N

40.0 L}

S/N (dB)
L
W
(=]
£

30.0 \ \

—A— Upper
~{3— Lower

i \
25.0 W R s
20.0
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D/U (dB)
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Digital Radio Test Laboratory

51 Upper Lower ,
ATTN D/U S/N S/N 500
(dB) @B) (@) (B W
45.0 45.0 49.7 485
44.0 44.0 49.7 48.2 L“‘fkmc ‘\1\
43.0 43.0 49.7 482 450 AL \
42.0 42.0 49.7 48.1 ' . .
41.0 41.0 49.6 48.0 ]\c\c \
40.0 40.0 49.6 47.8 N
39.0 39.0 49.5 47.6 N
38.0 38.0 493 47.4 00 N
37.0 37.0 49.4 47.0 N
36.0 36.0 49.3 46.8
35.0 35.0 49.1 46.2
34.0 34.0 49.1 45.9 & —&— Upper
33.0 33.0 438 45.3 2 350 b ——Lower
32.0 32.0 48.6 44.6 s
31.0 31.0 483 44.1 \
30.0 30.0 47.9 43.4 N
29.0 29.0 47.7 42.6 \1
28.0 28.0 47.0 418 30.0 \ !
27.0 27.0 46.5 41.0
26.0 26.0 455 40.1
25.0 25.0 44.5 39.1
24.0 24.0 43.0 38.3 A
23.0 23.0 40.0 372 2.0 \
22.0 22.0 37.0 36.2 e
21.0 21.0 35.0 35.4
20.0 20.0 31.0 34.2
19.0 19.0 29.0 33.5 200
B0 130260 324 2 3 2 8 28 3§ 28 2328282 ¢:8 8¢
17.0 17.0 26.0 31.3 TS S 8 8 8 8 A & 8 R K& 8 2 & o2
16.0 16.0 24.0 30.4 DU @B)
15.0 15.0 24.0 29.4
File Name: HS_G.XLS . Pioneer Page 10 of 10
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SYSTEM SPECIFIC

H-1 & H-3
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B1.1

CJ/N,
62.46
6.71
6.46
6.21
5.96
5.71
5.46
5.21
4.96
4.71
4.46

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Digital RadibjTest Laboratory

(i)

Test Date Engincer(s):
1/9/97 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNA
Sig. Lev: -65dBm 5-Band Medium Process
Main Ch. Mod: CPN ORBAN #2
SCA Group: A COMP OUT 1: Proponent
Error Meas. Duration: 5 Min, COMP OUT 2: Prop + SC
Pilot: Not Locked Main Channel modulati
Analog Receivers: Delco RX 1 adjusted for 110%
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check sofiware utilty
~—A—BER
Noisc Failure Characterization —0—20 Byte
Noise Level Error Level (%) =220 Byte
Attn BER 20 Byte 220 Byte
63.75 0 0 0 %0 /?
8.00 0 0 -0 70
7.75 8.00E-03 5.20E-02 2.86E-01 /’7
7.50 2.60E-02 1.30E-01 8.57E-01 60 /
7.25 9.90E-02 5.21E-01 3.57E+00 i 50
7.00 2.76E-01 1.32E+00 8.71E+00 E
6.75 5.40E-01 2.71E+00 1.61E+01 z 0
6.50 9.51E-01 5.25E+00 2.97E+01 g 30 r/
6.25 1.87E+00  9.74E+00  4.84E+01 & 7f
6.00 2.98E+00 1.60E+01 6.64E+01 20 ?//‘
5.75 4.39E+00 2.28E+01 7.86E+01 /E"/
o L
A

6.71 6.46 6.21

File Name: H1_DDJ.XLS B-1

5.96

5.7 5.46

5.21

4.96 4.71 4.46
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Digital Radio Test Laboratory

(prsid)

Digital Dj

1.00000

0.10000

0.01000

Bit Error Rate

0.00100

0.00010

0.00001
4.46

4.96 5.21 5.46 571
Co/No (dB)

5.96

6.21

6.46

File Name: H1_DDJ.XLS
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B-1 Additive White Gaussian Noise Digital Radio Test Laboratory —

—
Characterization of HS Digital Subcarrier Signal Failure =
. >
Test Date Engineer(s):
1/9/97 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC CC IPOSITE SIGNA
Sig. Lev: -65dBm 5-Band Medium Process
Main Ch. Mod: CPN ORBAN #2
SCA Group: A COMP OUT 1: Proponent
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SC
Pilot: Not Locked Main Channel modulati
Analog Receivers: Delco RX 1 " adjusted for 110%
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty
—A—BER
B1.1 Noise Failure Characterization —O0—20 Byte
Noise Level Error Level (%) 0—220 Byte
C/N, Attn BER 20 Byte 220 Byte
13022  63.75 0 0 0 80 /n
74.47 8.00 0 0 0 70
74.22 7.75 8.00E-03  5.20E-02  2.86E-01 ﬁ{
73.97 7.50 2.60E-02 1.30E-01 8.57E-01 60
73.72 7.25 9.90E-02 5.21E-01 3.57E+00 § 50 /
73.47 7.00 2.76E-01 1.32E+00 8.71E+00 E
73.22 6.75 5.40E-01 2.71E+00 1L61E+01 2 40
72.97 6.50 9.51E-01 5.25E+00 2.97E+01 % 30 FM
72.72 6.25 1.87E+00 9.74E+00 4.84E+01 & Vel
72.47 6.00 2.98E+00 1.60E+01 6.64E+01 20 — ?
439E+00  2.28E+01  7.86E+01 /ﬁf/
72.22 5.75 " /<
0 D4 X X 'F-—_—_‘P

74.47 74.22 73.97 73.72 73.47 73.22 72.97 72.72 72.47 72.22

File Name: H1_DDJ.XLS B-1 Page 1 of 5



Digital Radio Test Laboratory

Digital Dj
1.00000
0.10000
P ———

0.01000 \ —
% e
-] e
E o ——
E .
= \
=
-]

0.00100

S
S
.
—~
S
\\
\
0.00010 \\
0.00001
7222 72.47 72.72 7297 73.22 73.47 7372 73.97 7422
C/No (dB)
B-1 Page 2 of 5
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Digital Radio Test Laboratory

D-1 HS Data Subcarrier -» Host Analog

Main Channel: 91 % 91 % 81 %
Pilot: 9% 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0% 0 % 3 %
Proponent: 0% 10 % 10 %
Total: 100 % 110 % 110 %
0 dB= 2.25 v 0 dB= 2.08 \4
Pilot Only Proponent + Group A
Pilot
RF Level DDJ DDJ
dBm S/N Units S/N (dB) S/N (dB)
-65 55.9 |dB 55.5 54.0
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003
DDJ
Slight increase in noise floor with group A.
Engineer(s): DML, TBK
Tests Conducted: 12/17/96
File Name: H1_DDJ.XLS Ford

Page3 of 5



Digital Radio Test Laboratory

D-1 HS Data Subcarrier -» Host Analog

Main Channel: 91 % 91 % 81 %
Pilot: 9 % 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0% 0 % 3 %
Proponent: 0% 10 % 10 %
Total: - 100 % 110 % 110 %
0 dB= 642.0 mV 0 dB= 604.0 mv
Pilot Only Proponent + Group A
Pilot
RF Level DDJ DDJ
dBm S/N Units S/N (dB) S/N (dB)
-65 527 |dB 52.4 50.7
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: Hl1_DDJ.XLS

Pioneer SX-201

Page 4 of 5

—
T
.



Digital Radio Test Laboratory

D-1 HS Data Subcarrier -» Host Analog

Main Channel: 91 % 91 % 81 %
Pilot: 9% 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0% 0 % 3 %
Proponent: 0% 10 % 10 %
Total: 100 % 110 % 110 %
0 dB= 755.0 mV 0 dB= 699.0 mV
Pilot Only Proponent + Group A
Pilot
RF Level : DDJ DDJ
dBm S/N Units S/N (dB) S/N (dB)
-65 503 [dB 50.3 49.0
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003

Tests Conducted: 12/17/96

Engineer(s): DML, TBK

File Name: H1_DDJ.XLS

Denon TU-380RD
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B1.1

C/N,
62.51
16.51
16.26
15.26
14.26
13.26
12.26
11.26
10.26
9.26
8.26
7.26
6.26
5.26
4.26

Digital Radio Test Laboratory

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Test Date Engincer(s):
12/20/96 DML
Basic Test Parameters: SIGNAL

Sig. Lev: -65dBm

Main Ch. Mod: ABBA Medium CHR

SCA Group: Group A
Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver

Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Failure Characterization

Noise Level Error Level (%)
Attn BER 20 Byte 220 Byte
63.75 ' 0 0 0
17.75 0 0 0
17.50 7.00E-03 1.30E-02 1.43E-01 OME
16.50 3.00E-03 2.60E-02 1.43E-01
15.50 5.60E-02 3.13E-01 L.71E+Q0
14.50 1.48E-01 7.95E-01  3.57E+00
13.50 4.00E-01 2.61E+00 6.43E+00
12.50 5.50E-01 2.61E+00  5.71E+00
11.50 1.09E+00  4.09E+00  6.00E+00
10.50 1.00E+00  3.29E+00  4.43E+00
9.50 1.26E+00  3.96E+00  6.00E+00
8.50 1.70E+00  5.50E+00  8.57E+00
7.50 2.33E+00  8.58E+00  2.41E+01
6.50 4.83E+00 2.22E+01  7.29E+01

5.50 1.52E+01  6.42E+01  9.73E+01

File Name: H3.XLS

100
920
80
70
60
50
40
30
20
10

ERROR RATE %

B-1

PROPONENT SPECIFIC

Variable Injection

( o rofa()

COMPOSITE SIGNAL

5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP QUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

16.51

—4A—BER
—O0—20 Byte
—{1—220 Byte
P
/
/l o
yARWA
/[ 1/
/ 1/
=4
O O O O D 0 O el 0 O 0 0 O
5] IS5 IS S 3] 5] 5 Q S Q S 5} Q
$ @ ¥ @9 o &4 8 o ®w & ¢ w ¥
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Digital Radio Test Laboratory
B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Test Date Engineer(s):
12/20/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm Variable Injection 5-Band Medium Processed
Main Ch. Mod: ABBA Medium CHR ORBAN #2
SCA Group: Group A COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Main Channel modulation
Analog Receivers: Delco RX 1 v adjusted for 110%
Compol 92KHz SCA Receiver

Denon RX 2 RBDS Receiver W/RDS Check software utilty

B1.1 Noise Failure Characterization IZB:‘;

Noise Level Error Level (%) o0 ;‘;e
C/N, Attn BER 20 Byte 220 Byte
130.27 63.75 0 0 0 100
84.27 1775 0 0 0 90 /F
84.02 17.50 700E-03  1.30E-02  1.43E-01 OME N jg
83.02 16.50 3.00E-03  2.60E-02  143E-01 B T %
82.02 15.50 560E-02  3.13E-01  1.71E+00 2 s YA
81.02 14.50 1.48E-01  7.95E-01  3.57E+00 g 40 // //
80.02 13.50 400E-01 2.61E+00  6.43E+00 g 3 4
79.02 12.50 550E-01 2.61E+00  5.71E+00 i
78.02 11.50 1.09E+00  4.09E+00  6.00E+00 0
77.02 10.50 1.00E+00  3.29E+00  4.43E+00 S 8 8§ 8§ 8 8 8 8 8 8 8 8 8 ¢
76.02 9.50 1.26E+00  3.96E+00  6.00E+00 I 3 8 & ¥ 8 € € & g g ¥ g ¢®
75.02 8.50 1.70E+00  5.50E+00  8.57E+00
74.02 7.50 2.33E+00  8.58E+00  2.41E+01
73.02 6.50 483E+00 222E+01  7.29E+01
72.02 5.50 1.52E+01  6.42E+01  9.73E+01

File Name: H3_A.XLS B-1 Page 1 of 22



Digital Radio Test Laboratory
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Digital Radio Test Laboratory —
~
S
Digital Dj
100000
0.10000 \\
\\
N
\
\\\
\

0.01000 e —
: —
m T ———
g
St
2 h
2

0.00100 o~

\\
N
AN
N\
\
0.00010 \\
\\ 7z
\ 7
7
0.00001
72.02 73.02 74.02 75.02 76.02 77.02 78.02 79.02 80.02 81.02 82.02 83.02 84.02
C/No (dB)
B-1 Page 2 of 22

File Name: H3_A XLS



Digital Radio Test Laboratory
B-1 Additive White Gaussian Noisc

Characterization of HS Digital Subcarrier Signal Failure ( /(M/‘ W)
Test Date Engineer(s):
2/5/97 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm Variable Injection 5-Band Medium Processed
Main Ch. Mod: ABBA Medium CHR ORBAN #2
SCA Group: Proponent Only COMP OUT 1: Proponcnt Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Main Channel modulation
Analog Receivers: Delco RX 1 adjusted for 110%
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty
B1.1 Noise Failure Characterization —A—BER
Noise Level Error Level (%) 1;2 OB 1)34 ¢
CJ/N, Attn BER 20 Byte 220 Byte e
63.33 63.75 0 0 0 80 )|]
11.58 12.00 0 0 0 70
11.08 11.50 4.23E-02 2.74E-01  2.00E+00 OME & 60 l‘./
10.58 11.00 8.80E-02 4.17E-01  2.71E+00 & 50 /
10.08 10.50 6.15E-01 3.42E+00  1.61E+01 & 40 p
9.58 10.00 1.62E+00  7.98E+00  2.13E+01 % 30 / ?
9.08 9.50 2.28E+00 9.98E+00  1.59E+01 g 20 Fult 4 W S
8.58 9.00 363E+00  1.35E+01  2.30E+01 0 A
8.08 8.50 2.88E+00 1.11E+01  2.51E+01 0 o i
7.58 8.00 3.68E+00  1.36E+01  2.63E+01 ®» ¥ ¥ ¥ ®r ¥ 92 ¥ 2 ¥ r x 2 2
7.08 7.50 2.33E+00  9.57E+00  2.56E+01 Z 2 2 8 @ @ ®w &8 = =8 womn
6.58 7.00 5.14E+00 1.99E+01 4.31E+0l
6.08 6.50 6.08E+00  2.21E+01  4.79E+01
5.58 6.00 434E+00 1.96E+01  6.07E+01
5.08 5.50 8.05E+00 3.28E+01  7.44E+01

File Name: H3.XLS B-1a Page 3 of 22



B1.1

C/N,
131.09
79.34
78.84
78.34
77.84
77.34
76.84
76.34
75.84
75.34
74.84
74.34
73.84
73.34
72.84

File Name: H3_AXLS

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Test Date
2/5/97

Basic Test Parameters:

Engineer(s):
DML

Main Ch. Mod: ABBA

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Failure Characterization

Noise Level
Attn
63.75
12.00
11.50
11.00
10.50
10.00
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50

Error Level (%)
BER 20 Byte
0 0
0 0
4.23E-02 2.74E-01
8.80E-02  4.17E-01
6.15E-01  3.42E+00
1.62E+00  7.98E+00
2.28E+00  9.98E+00
3.63E+00  1.35E+01
2.88E+00  1.11E+01
3.68E+00 1.36E+01
2.33E+00  9.57E+00
5.14E4+00  1.99E+01
6.08E+00  2.21E+01
4.34E+00  1.96E+01
8.05E+00  3.28E+01

SIGNAL

Sig. Lev: -65dBm

SCA Group: Proponent Only
Error Meas. Duration: 5 Min.

220 Byte

0

0
2.00E+00 OME
2.71E+00
1.61E+01
2.13E+01
1.59E+01
2.30E+01
2.51E+01
2.63E+01
2.56E+01
4.31E+01
4.79E+01
6.07E+01
7.44E+01

Medium CHR

80
70
60
50
40
30
20
10

ERROR RATE %

PROPONENT SPECIFIC

Digital Radio Test Laboratory

Variable Injection

COMPOSITL SIGNAL

5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

79.34

—A—BER
—<O—20 Byte
—0—220 Byte
/r-
/;
Fie r ]
'l' '4 *
F 3 2 3 2 F 2 03 F 3 2 F 03
¥ ¥ B KB &€ ¥& ¢ p g & g g v

o8Il
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Digital Radio Test Laboratory
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B-2 Co-Channel

B2.3 Co-Channnel Analog Reference
Desired Signal Parameters
RF Key Point Meas.: -32.62 dBm
RX RF Level: -65 dBm
Main Channel Modulation: ABBA  kHz
Modulation Level: 110 %

SCA Group: Group A

Co-Chan. Level Cum. Error Level

D/U Attn BER 20 Byte 220 Byte
24.81 25.00 0 0 0
21.81 22.00 0.382 2,203 14.00
19.81 20.00 6.159 29.81 72.00
17.81 18.00 16.467 67.34 98.00

File Name: H3.XLS

Digital Radio Test Laboratory

PROPONENT SPECIFIC
Variable Injection

Undesired Signal Parameters

COMPOSITE SIGNAL

ORBAN #1
COMP QUT 1: Prop + SCA
COMP OUT 2: Proponent Only

ORBAN #2
COMP OUT 1; Proponent Only

RF Key Point Meas.: -32.43 dBm COMP OUT 2: Prop + SCA
Main Channel Modulation: CPN
Modulation Level: - 110 % Main Channel modulation
SCA Group: 67 & 92 kHz adjusted for 110%
SCA Modulation: 1 kHz
100
90 " [[-~—BER
%0 - —0—20 Byte
70 / §—220 Byte
£ 60 A
g 50 / /
g 40 / /
30 / A/
20 / /
0 h/ M
24.81 21.81 19.81 17.81
D/U (dB)
B-2 Page 5 of 22
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Digital Radio T‘eét Laboratory
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Digital Radio Test Laboratory

[ ]
Attenuator BOONTON 4220 BELAR MCL ZFSC-2-1W HP 8566B
Pave Modulation | 2 Way Split __|Spectrum
-7.00 dBm I 3.55 dB o
1 ] i
Attenuator CW Cal
6 Way Split -7.06 dBm
8.27 dB CW Cal
-39.1 dBm
- Pad. o ISIM#L . |Pad |4 Way Comb
6 dB | 23.00 dB o 3 dB "1 653 dB
- . |Baseband Term .
o 50Q o _ |Pad’ S
AFM2 HP11755C o 2 dB
o JPadic - o |SIM#2 _ |Pad . . MCL SAT-2
o 6 dB "~ {2215dB o 3dB o
_ [Pad o _ [Pad .
o 6 dB o o 3dB T .
MCL ZBSC-615 HP11759C MCL ZFSC-4-1 '
cw cat
-47.7 dBm
buct. zrsca-13
Undesired |2 Way Split o [Altenuator . |Attenuator |3 Way Comb
[ 355dB ~ 101 dB “ 16375 dB T 513 dB
MCL ZFSC-2-1W KAY 839 WIENSCHELL 'y
_ |Term
500
Noise Com . |Band Pass .- o |Attenuator o~ JPad . oo ;IOdB'Ref Noise
o ~ ] 1450 dB ~116.00 dB " |47.06 dBm
NCUFX 7112 R1777.94.1M-3M.50/50.7139A  WIENSCHELL BOONTON 4220
Y . W cal Proponent Receiver
2 Way Split . |Attenuator . |2 Way Split _ |Pad 654 dBm |  Desired .|%: ' Noise |- Undesired
3.55 dB ~ [ _o00dB T 355dB | _5.00dB " 1-65.30 dBm [ -161.65 dBmz dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W -79.06 dBm
MCL ZFSC-3-13 .
_ [Specurur ] . 3 Way Split o |Matching TX o |TU-380RD
T 1P 8s66n o 513 dB gl XN I ETe) ~ 1-65.40 dB
CcwCal
-56.9 dBm __ |Ant Load __ |Deteo
i o dB "~ 1-65.05 dB
. |Matching TX __]Compol SCA
T son ] 71sQ "~ 1-65.40 dB

File Name:H3.XLS Level B-3 Page 6 of 22



Digital Radio Test Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure

Basic Test Parameters: SIGNAL PROPONENT SPECIFIC
One Path Zero Phase Reference: -65dBm Variable Injection
Main Channel Mod: CPN
SCA Group: A

Error Measurement Duration: 5 Min.

Analog Receivers: DelcoRX 1
Compol 92KHz SCA Recciver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

( pwindd)
COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1; Proponent Only
COMP QUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Noisc Level Error Level (%) EO&C
C/N, Attn BER 20 Byte 220 Byte
Urban Slow 58.00 63.75 0.7470  2.294 3.571 Performance impaired without added noise.
Urban Fast 58.00 63.75 0.6450 3.193 18.71 Performance impaired without added noise.
Rural Fast 58.00 63.75 0.3800 2.112 12.00 Performance impaired without added noise.
Obstructed 58.00 63.75 100.0 100.0 100.0 Receiver does not acquire signal consistently.

Statistics are calculated on completed files and not all
files are completely transfered.

File Name: H3.XLS B-3

Page 7 of 22
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Digital Radio Test Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL

One Path Zero Phase Reference: -65dBm
Main Channel Mod: CPN
SCA Group: A
Error Measurement Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver

Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Level Error Level (%)
C/N, Attn BER 20 Byte 220 Byte

Urban Slow 125.76 63.75 0.7470 2.294 3.571
Urban Fast 125.76 63.75 0.6450 3.193 18.71
Rural Fast 125.76 63.75 0.3800 2.112 12.00
Obstructed 125.76 63.75 100.0 100.0 100.0

File Name: H3_A.XLS B-3

PROPONENT SPECIFIC

Variable Injection

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

EO&C

Performance impaired without added noise.

Performance impaired without added noise.

Performance impaired without added noise.

Receiver does not acquire signal consistently.
Statistics are calculated on completed files and not all
files are completely transfered.

Page 7 of 22



Digital Radio Test Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC
One Path Zero Phase Reference: -65dBm
Main Channel Mod: ABBA  Medium CHR
SCA Group: Group A and Proponent Only
Error Measurement Duration: 5 Min,

Variable Injection

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Level Error Level (%) EO&C
CJ/N, Attn BER 20 Byte 220 Bytc
Grp A 63.34 63.75 0.7470 2.294 3.571

Urban Slow
DDJ Only 0.3350 1.095 3.000
Grp A 63.34 63.75 0.6450 3.193 18.71
Urban Fast
DDJ Only 0.5650 2.815 15.57
GrpA  63.34 63.75 0.3800 2.112 12.00
Rural Fast
DDJ Only 0.2480 1.290 8.857
Grp A 63.34 63.75 100.0 100.0 100.0
Obstructed
DD]J Only 100.0 100.0 100.0
File Name: H3.XLS B-3a

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Performance impaired without added noise. i

Performance impaired without added noise.

Performance impaired without added noise.

Receiver does not acquire signal consistently.
Statistics are calculated on completed files and not all
files are completely transfered.

Page 8 of 22



Digital Radio Test Laboratory

Characteristic Impedance: 50Q Unless indicated.

Desired
Pave »
Y -47.49 dBm h
Attenuator
BOONTON 4220 MCL ZFSC-3-13
KAY 839 6 Way Splitter o tPad_ - 3 Way Combiner
i 8.27 dB o 25.06 dB 513 dB
A >F | - Simulator Network MCL SAT -20-2:3 A |
TELONIC ‘lPave
© L2243 dBm
MCL ZBSC-615 DBOONTON 4220
Y
|Modulation - 2 Way Splitter o |Spectrum .
| i 3.55 dB o
BELAR MCL ZF5C-2-1W HP 85660
0dB Reference Noise
Noise Com __|Band Pass _|Attenuator -31.00 dBm ANUM! dBm/Hz
AWGN o o 7.00 dB OME BOONTON 4220
NCUFX 7112 K2TT7.94.1M.5M-30/30.TE33A Amplifier -
WIENSCHELL
Undesired o |Pad . 24.0 __ 2 Way Splitter o |Allenuator
o 6.00 dB o dB o 3.55 dB o 0.00 dB
MCL SAT-6 MCL ZHL-3A | 8.3 Vp-p
To Frequency Counter / Oscilloscope
Y Proponent Receiver
2 Way Splitter . | Attenuator |2 Wiy Splitter . [Pad : | Desired - o Noige. | Uridesired
3.55 dB o 0.00 dB o 3.55 dB o 5.00 dB o -64.8 dBm 1.00 Vp-p
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W
MCL ZFSC-3-13
__ [Spegiruim o 3 Way Splitter - [Mat o |Denon TU-330RD
o HP 8566B o 513 dB 500 750 T _-6532dB
o |Anténna Diitamy __ |Delco .
o dB [ -6497 dB
- IMatchingTX ‘ o {Compol SCA
g Yo [ 750 S -6532dB
File Name:H3.XLS Level B-4 Page 9 of 22
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Digital Radio Test Laboratory

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm Variable Injection
Main Channel Mod: ABBA  Medium CHR
SCA Group: Group A and Proponent Only
Error Measurement Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Not Used
COMP OUT 2: Not Used
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

Noise Level Error Level (%) EO&C
C/N, Attn BER 20 Byte 220 Byte
GrpA 131.10 6375  0.7470  2.2%4 3.571 Performance impaired without added noise.
Urban Slow
DDJ Only 0.3350  1.095 3.000
Grp A 131.10 6375 06450  3.193 18.71 Performance impaired without added noise.
Urban Fast
DDJ Only 0.5650  2.815 15.57
GrpA 131.10 6375  0.3800  2.112 12.00 Performance impaired without added noise.
Rural Fast
DDJ Only 0.2480  1.290 8.857
Grmp A 13110  63.75 100.0 100.0 100.0 Receiver does not acquire signal consistently.
Obstructed Statistics are calculated on completed files and not all
DDJ Only 100.0 100.0 100.0 files are completely transfered.
File Name: H3_A.XLS B-3a

vq1)

Page 8 of 22



File Name: H3.XLS

Digital Radio Test Laboratory

B-4 Impulse Noisc 12/23/96

Variable Injection
Desired Signal Undesired Signal
-65 dBm at receiver input. 10 ns wide 1.0 Vp-p pulse at receiver input
Group A subcarriers, Repetition Rate Variable

Results accumulated over 5 minute
measurement period.

ABBA
Repetition Rate BER 20 Byte 220 Byte Attenuator Setting
(Hz) (dB)
100 0.0000  0.0000  0.0000 0
200 0.0000  0.0000  0.0000 0
300 0.0000  0.0000  0.0000 0
600 0.0000 0.0000  0.0000 0
1000 0.0970  0.6520  3.857 0
1000 0.0650 0.3520  2.286 10
1000 0.0310  0.1960 1.571 15
1000 0.0000  0.0000  0.0000 20
B-4

Voltage
(Vp-p)
1.000
1.000
1.000
1.000
1.000
0.3162
0.1778
0.1000

Page 10 of 22



Analog Noise Level
Out Attn Co/N,
7.50 6.26
7.25 6.01
p-¢ 18.25 17.01
28.75 27.51
flat 18.25 17.01

File Name: H3.XLS

RN

Error Level (%)
BER 20 Byte
0.0E+00 0.0E+00
3.00E-05 3.90E-04
4.00E-05 1.30E-04
9.00E-05 3.90E-04
3.00E-05 1.30E-04

Digital Radio Test Laboratory

220 Byte

0.0E+00

2.86E-03

1.43E-03

2.86E-03

1.43E-03

Main Channel

Modulation

Medium CHR

ABBA

ABBA

ABBA

ABBA

B-6

(avins)

SCA
Injection

10%
Variable
4%

Variable

Weak Signal
Performance

42
-92 <OME<

31
-81 <OME<«

20
<70 SOME<

30
-80 <OME<

dB
-91

dB
-80

dB
-69

-79

dBm

dBm

dBm

Page 11 of 22
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Analog Noise Level

Out Attn
7.50
7.25
p-e 18.25
28.75
flat 18.25

File Name: H3_A.XLS

C/N,

-74.02

73.77

84.77

95.27

84.77

Error Level (%)
BER 20 Byte
0.0E+00 0.0E+00
3.00E-05 3.90E-04
4.00E-05 1.30E-04
9.00E-05 3.90E-04
3.00E-05 1.30E-04

Digital Radio Test Laboratory

220 Byte

0.0E+00

2.86E-03

1.43E-03

2.86E-03

1.43E-03

B-6

-~

Main Channel

Modulation

Medium CHR

ABBA

ABBA

ABBA

ABBA

SCA
Injection

10%

Variable

4%

Variable

Weak Signal
Performance

42
SOME<

31
<OME<

20
<OME<

30
SOME<

dB
-91

dBm

Page 11 of 22
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File Name: H3.XLS

Digital Radio Test Laboratory

C-1 Re-Acquisition 12/23/96
Variable Injection
Re-Acquisition Time (s)
POF-2dB POF-4dB POF-6dB
1.0 2.6 1.4
1.6 1.0 3.1
1.9 1.6 - 1.3
6.3 1.3 1.0
1.5 2.8 1.0
Average 2.4 1.9 1.5
Point Of Failure Attenuator Setting 5.50 dB
Desired Signal Reference Level -32.62 dBm
Noise 0 dB Reference -31.0 dBm
Desired Signal Level at Receiver -65 dBm

POF Noise Level is defined as the level which causes

220 byte Packet Error Rate of 95% + 5%.

ABBA Used as Modulation Source on Main Channel

Connection is broken for at least 30 seconds.

C-1

Page 12 of 22
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File Name: H3.XL.S C-2 USR

EIA Digital Audio Radio Test Laboratory

Test C-2  Re-Acquisition with Multipath
Urban Slow Rayleigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF+4 POF-6
5 2.2 2.5 1.5
10 2.0 2.7 3.2
) 15 1.8 1.5 2.1
20 1.8 1.8 3.1
Average 1.9 2.2 2.5
POF Attenuator Setting: 12 dB

EO&C
Point of Failure (POF) defined as:
220 Byte Message Error Rate

2

50 %

Test Date: 23-Dec-96
ngineer(s): DML

Page 13 of 22



File Name: H3.XLS C-2 UFR

EIA Digital Audio Radio Test Laboratory

est C-2 Re-Acquisition with Multipath
Urban Fast Rayleigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF4 POF-6
5 3.1 2.1 24
10 3.2 4.8 5.7
15 1.5 2.9 1.3
20 3.1 1.7 2.6
Average 2.7 2.9 3.0

POF Attenuator Sctting: 18 dB

EO&C

Test Date:  23-Dec-96
ngineer(s): DML

N .

Page 14 of 22
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EIA Digital Audio Radio Test Laboratory

[ Test c2 Re-Acquisition with Multipath
Rural Fast Raylecigh

Re-Acquisition Time (s)

Tsim (s) POF-2 POF+4 POF-6
5 38 3.0 4.0
10 1.9 2.7 4.3
15 3.0 3.1 2.0
20 2.0 1.6 22
Average 2.6 2.6 3.1

POF Attenuator Sciting: 20 dB

EOQ&C

Test Date: 23-Dec-96
ngineer(s): DML

File Name: H3.XLS C-2 RFR Page 15 of 22
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File Name: H3.XLS C-2 OR

EIA Digital Audibo\’R'adio Test Laboratory

Test C-2 Re-Acquisition with Multipath
Obstructed Rayleigh

Re-Acquisition Time (s)
Tsim (s) POF

5
10
15

20

Avcrage 0.0

EO&C

determine re-acquisition time accurately.

System only re-acquires for short bursts which are not long enough to

Test Date:  23-Dec-96
ngineer(s): DML

Page 16 of 22
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Digital Radio Test Laboratory

Denon CD Cart L

Orban 820041

DDJ

ABBA R

VY

\ A

EIDEN

FM 4001A

Orban 820042

Harris THE-1 #1

Tone / Pilot Only

Composjte
SCA E

Desired

SCA Mixer

Y

e 1

[EKG ]
L

RE 533

RBDS / 57kHz '

CRL SC100

\

Output #1

RBDS / 57kHz

CRL SCA-300B.

Y

Output #2

92kHz

CRL SCA-300B

Y

67kHz

CRL SCA-300B..

Y

92kHz

CRL SCA-300B__°

67kHz

Y

Not Used

File Name:H3.XLS
Index: COMP
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D-1 HS Data Subcarrier -» Host Analog

Digital Radio Test Laboratory

91 %
9 %
0 %
0 %
4 %
104 %

91 %

9 %

0 %

0 %
4-10 %
104-110 %

Proponent +

Proponent Variable +

Main Channel: 91 %
Pilot; 9 %
92 kHz: 0%
57 kHz: 0%
Proponent: 0%
Total: 100 %
Pilot Only
RF Level
dBm S/N Units
-50 57.3 dB
-65 556 |dB

Pilot Pilot
DDJ DDJ
S/N (dB) S/N (dB)
57.0 55.4
55.4 54.2

At strong and medium signal levels noise floor modulates to ABBA beat with variable injection.

Engineer(s): DML, TBK

Tests Conducted: 12/17/96

File Name: H3.XLS

Ford
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D-1 HS Data Subcarrier -» Host Analog

Digital Radio Test Laboratory

91 %
9 %
0 %
0 %
4 %
104 %

91 %

9 %

0 %

0 %
4-10 %
104-110 %

Proponent +

Proponent Variable +

Main Channcl: 91 %
Pilot: 9%
92 kHz: 0%
57 kHz: 0%
Proponent: 0%
Total: 100 %
Pilot Only
RF Level
dBm S/N Units
-50 60.5 |dB
-65 52.6 dB

Pilot Pilot
DDJ DD]J
S/N (dB) S/N (dB)
60.2 59.4
52.6 52.4

Could not detect variable injection effect on noise floor at strong and medium signal levels.

Engineer(s): DML, TBK

Tests Conducted: 12/17/96

File Name: H3.XLS

Pioneer SX-201
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D-1 HS Data Subcarrier -» Host Analog

Digital Radi“c;)"‘ly"est Laboratory

Main Channel: 91 % 91 % 91 %

Pilot: 9 % 9 % 9 %

92 kHz: 0% 0 % 0 %

57 kHz: 0% 0 % 0 %

Proponent: 0% 4 % 4-10 %

Total: 100 % 104 % 104-110 %

Pilot Only Proponent + Proponent Variable +
Pilot Pilot
RF Level DDJ DDJ
dBm S/N Units S/N (dB) ~ S/N (dB)

-50 61.2 |dB 61.0 60.5
-65 504 |dB 50.2 50.1

Slight increase in noise floor at strong signal level.

Could not detect variable injection effect on noise floor at medium signal level.

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: H3.XLS

Denon TU-380RD
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File Name: H3.XLS

Mono
Deviation
0.07%
0.98%
1.88%
2.88%
3.98%
4.73%
5.31%
6.68%
7.50%
8.51%
9.66%

Engineer(s): DML, TBK

SCA
Injection
5.26%
5.26%
5.26%
5.96%
8.07%
10.00%
10.00%

10.00%

10.00%
10.00%
10.00%

Tests Conducted: 12/17/96

Vp-p
0.15
0.15
0.15
0.17
0.23
0.29
0.29
0.29
0.29
0.29
0.29

Digital Radio Test Laboratory

Stereo
Deviation
0.07%
0.49%
0.97%
1.45%
1.93%
2.40%
2.88%
3.39%
3.89%
4.37%
4.47%

SCA
Injection
5.26%
5.26%
5.26%
5.26%
5.26%
5.26%
5.79%
6.67%
7.72%
8.95%
10.00%

DDJ Variable injection

Vp-p
0.15
0.15
0.15
0.15
0.15
0.15
0.17
0.19
0.22
0.26
0.29

Page 21 of 22
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Digital Radio Test Laboratory

Injection Level

10.00%

Mono

9.00%

8.00%

7.00%

6.00%

5.00%

4.00%

3.00%

2.00%

1.00%

0.00%

0.07%

0.98%

1.88%

2.88%

3.98% 4.73% 5.31% 6.68% 7.50% 8.51%

Deviation

9.66%

Injection Level

10.00%

Stereo

8.00%

6.00%

4.00%

2.00%

0.00%

0.07%

0.49%

0.97%

1.45%

1.93% 2.40% 2.88% 3.39% 3.89% 4.37%

Deviation

4.47%

File Name: H3.XLS

DDJ Variable Injection
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SEIKO
SYSTEM SPECIFIC

H-1 & H-2

kS



B1.1

Cv/N,
62.46
10.21
9.96
92.71
9.46
9.21
8.96
8.71
8.46
8.21
7.96
7.71
7.46
7.21
6.96
6.71
6.46

File Name: H1_SELXLS B-1 Page 1 of 4

B-1 Additive White Gaussian Noise Dlgltal Radio Test Laboratory
Characterization of HS Digital Subcarrier Signal Failure .
( A1 %oé
Test Date Engineer(s):
1/9/97 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: A COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Pilot: Not Locked Main Channel modulation
Analog Receivers; Delco RX 1 adjusted for 110%

Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Failure Characterization

Noise Level Error Level (%)
Attn BER 20 Byte 220 Byte
63.75 0 100 . : T
11.50 0.000 90
11.25 0.570 20
4

11.00 4.570 o /
10.75 2.860 o /f

& 60
10.50 6.290 < /
10.25 8.000 3 so o
10.00 20.570 ‘E‘ %0 P
9.75 33.710 = '
9.50 44.00 30 v
9.25 46.86 20 ¢
9.00 68.00 10 x/
8.75 78.29 o e XX ]
850 89.14 2 5 % 5 8 F ¥ § % § $ 8 8 & %
8.25 96.00 =S o o o [ [ [ [ ~ ~ ~ ~ 0 o ')
8.00 96.57 Co/No (dB)
7.75 99.43

=l



D-1 HS Data Subcarrier -» Host Analog

Digital Radio Test Laboratory

Main Channel; 91 % 91 % 81 %
Pilot; 9% 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0% 0 % 3 %
Proponent: 0% 10 % 10 %
Total: 100 % 110 % 110 %
0 dB= 2.25 \4 0 dB= 2.08 \4
Pilot Only Proponent + Groub A
Pilot
RF Level SEIKO SEIKO
dBm S/N Units S/N (dB) S/N (dB)
-65 559 |dB 52.0 51.8
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003
Perceptable increase in noise floor proponent only and with group A. SEIKO
Engineer(s): DML, TBK
Tests Conducted: 12/17/96
File Name: H1_SELXLS Ford

Page 2 of 4
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B-1 Additive White Gaussian Noise Digital Radio Test Laboratory
Characterization of HS Digital Subcarrier Signal Failure

Test Date Engineer(s):
1/9/97 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: A COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Pilot: Not Locked Main Channel modulation
Analog Receivers: Delco RX 1 adjusted for 110%
Compol 92KHz SCA Receiver

Denon RX 2 RBDS Receiver W/RDS Check software utilty

B1.1 Noise Failure Characterization
Noise Level Error Level (%)
C/N, Attn BER 20 Byte 220 Byte -
130.22  63.75 0 ———
71.97 11.50 0.000 90 A
71.72 11.25 0.570 80 )
77.47 11.00 4.570 o P
77.22 10.75 2.860 o /(
7697  10.50 6.290 3% /
76.72 10.25 8.000 g S0 o
]  ah
76.47  10.00 20.570 £ 40 Pl
7622 975 33.710 5 X
75.97 9.50 44.00 /
75.72 9.25 46.86 20 /
75.47 9.00 68.00 10 —
7522 875 78.29 Y|
74.97 8.50 89.14 8 5 0§ 5 & 5 o8 5 & § 8§ 5 & §oxn
74.72 8.25 96.00 E B B € g g ¢ ¢ ¢ € ¢ g & & =
74.47 8.00 96.57 Co/No (dB)
74.22 7.75 99.43

File Name: H1_SEI_A . XLS B-1 Page 1 of 4
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Digital Radio Test Laboratory

D-1 HS Data Subcarrier -» Host Analog

Main Channel: 91 % 91 % 81 %
Pilot: 9 % 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0 % 0 % 3 %
Proponent: 0% 10 % 10 %
Total: 100 % 110 % 110 %
0 dB= 642.0 mV 0 dB= 604.0 my
Pilot Only Proponent + Group A
Pilot
RF Level SEIKO . SEIKO
dBm S/N Units S/N (dB) S/N (dB)
-65 527 |dB 51.5 49.9
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003

Engineer(s). DML, TBK
Tests Conducted: 12/17/96

File Name: Hl_SELXLS Pioneer SX-201 Page 3 of 4



D-1 HS Data Subcarrier -» Host Analog

Digital Radio Test Laboratory

Main Channcl: 91 % 91 % 81 %
Pilot: 9% 9 % 9 %
92 kHz: 0% 0 % 7 %
57 kHz: 0% 0 % 3 %
Proponent: 0 % 10 % 10 %
Total: 100 % 110 % 110 %
0dB= 755.0 mV 0 dB= 699.0 mV
Pilot Only Proponent + Group A
Pilot
RF Level SEIKO SEIKO
dBm S/IN Units S/N (dB) S/N (dB)
-65 503 |dB 50.1 49.0
Pilot Frequency (kHz)
Transmitter Lock
18.99993 19.00003

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: H1_SELXLS

Denon TU-380RD

Page 4 of 4
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Digital Radio Test Laboratory ( /&W’W/)

B-1 Additive White Gaussian Noise Test Date Engincer(s):
Characterization of HS Digital Subcarrier Signal Failure 12/11/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
Sig. Lev: -65dBm 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: Proponent @17% + RBDS COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Main Channel modulation
Analog Receivers: Delco RX 1 adjusted for 110%
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty
B1.1 Noise Failure Characterization 100 o
Noise Level Error Level (%) 90
Co/N, Attn BER 20 Byte 220 Byte 80
62.73 63.75 0 s 70
6.23 7.25 0.000 g 60 /f/
5.98 7.00 0.570 o 0 P
5.73 6.75 0.240 g 4 -
5.48 6.50 1140 & 30 yid
5.23 6.25 1.140 20
4.98 6.00 3.430 10 QMII‘—*I/
4.73 5.75 4.570 Orﬁ_ﬁmwmwmwmwmwnwmwm
4.48 5.50 6.000 d 253858 3P EEITFTERITRER
4,23 5.25 11.43
3.98 5.00 12.57
3.73 4,75 25.71
3.48 4.50 35.08
3.23 4,25 46.00
2.98 4,00 60.00
2.73 3.75 72.00
2,48 3.50 84.31
2.23 3.25 93.09
1.98 3.00 96.69
1.73 2.75 99.60

File Name: H2_SEI.XLS B-1 Page 1 of 14



Digital Radio Test Laboratory

B-2 Co-Channel

B2.1 Co-Channnel Analog Reference
Desired Signal Parameters

RF Key Point Meas.: -32.67 dBm

RX RF Level: -65 dBm

Main Channel Modulation: 1 kHz
Modulation Level: 100 % 0 dB Reference

SCA Group: None

Measurement: 45dB S/N ratio target on main analog channel receiver.

No Filter
Delco RX 1
Best Case S/N: 56.60 dB
S/N: 45.00 dB
Reference: Atten: 26.25 dB

Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio
Delco RX 1

S/N: 45.00 dB
Atten: 26.25 dB

File Name: H2_SEI.XLS

PROPONENT SPECIFIC

Undesired Signal Parameters
RF Key Point Meas.: -32.53 dBm
Main Channel Modulation: CPN
Modulation Level: 110 %
SCA Group: 67 & 92 kHz
SCA Modulation: 1 kHz

Filter
dhu Denon RX 2
Best Case S/N: 61.00 dB
S/N: 45.00 dB
26.11 dB Atten: 30.25 dB
Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Non-Standard Injection

d/u . Denon RX 2
S/N: 45.00 dB
26.11 dB Atten: 30.25 dB
B-2

COMPOSITE SIGNAL

ORBAN #1
COMP OUT 1: Prop + SCA
COMP OUT 2: Proponent Only

" ORBAN #2
COMP OUT I: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

(Measurement is rms with 15 kHz low pass filter)

d/u

30.11 dB

d/u

30.11 dB

Page 2 of 14
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Digital Radio YTest Laboratory —

B-1 Additive White Gaussian Noise Test Date Engineer(s):
Characterization of HS Digital Subcarrier Signal Failure 12/11/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
iig. Lev: -65dBm 5-Band Medium Processed
Main Ch. Mod: CPN ORBAN #2
SCA Group: Proponent @17% + RBDS COMP OUT 1: Proponent Only
Error Meas. Duration: 5 Min. COMP OUT 2: Prop + SCA
Main Channel modulation
Analog Receivers: Delco RX 1 adjusted for 110%
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty
B1.1 Noise Failure Characterization 100 0
Noise Level Error Level (%) 20 }!,/W
C/N, Attn BER 20 Byte 220 Byte 80
13049 6375 0 o 7
73.99 7.25 0.000 E 60 Vi
73.74 7.00 0.570 z O P
73.49 6.75 0.240 % ‘3‘2 g
73.24 6.50 1.140 = J:d
72.99 6.25 1.140 Tg 17
72.74 6.00 3.430 wﬂ—‘fﬂ"‘ﬁ},
7249 575 4.570 °E_E_E‘:=;vmvzlmvmvmvmvm
- SO > - U o S Y ~ T - U R R S N T T - N A
72.24 > ?'102(3) f e @ e @ @ @@ RFEFeg e g g
71.99 . .
71.74 5.00 12.57
71.49 4.75 25.71
71.24 4.50 35.08
70.99 4.25 46.00
70.74 4.00 60.00
70.49 3.75 72.00
70.24 3.50 84.31
69.99 3.25 93.09
69.74 3.00 96.69
69.49 2.75 99.60

File Name: H2_SEI_A.XLS B-1 Page 1 of 14
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Digital Radio Test Laboratory
B2.3 Co-Channel Analog -> HSD interference
Desired Signal Parameters Undesired Signal Parameters
RF Level: -65 dBm
Modulation Type: CPN ‘ Modulation Type: CPN
Modulation Level: 110 % Modulation Level: 110 %
SCA Group: Non-Standard Injection SCA Group: 67 & 92 kHz
Co-Chan. Level Cum. Error Level 100
D/U Attn BER 20 Byte 220 Byte AT
9.86  10.00 0 %0 &
9.61 9.75 1.140 OME 80 '
9.30 9.50 0.570 70
9.11 9.5 3.430 £ 60 o
8.86 9.00 4.000 "o‘ 50
8.61 8.75 9.500 g 40
836 850 18.29 = N
8.11 8.25 21.71 20
7.86 8.00 - 36.40 A
7.61 7.75 47.60 10 T4
7.36 7.50 60.00 00 = ~ ~ — ~ S
711 725 75.00 E S8 ;8 g8 E ey sy ooy
6.86 7.00 85.71 D/U (dB)
6.61 6.75 96.57
6.36 6.50 98.40

File Name: H2_SEI.XLS B-2 _ Page 3 of 14
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Digital Radio Test Laboratory

Weak Signal Performance

SCA Group: A

39 dB
-89 SOME< -88 dBm

File Name: H2_SELXLS B-6 Page 4 of 14
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D-1 HSSC -» Host Analog

Main Channel:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).

Digital Radio Test Laboratory

91 % 81 %

9 % 9 %

0% %

0% 3 %

0 % 17 %

100 % 110 %

0 dB= 2.25 0 dB= 2.08 Vv

Pilot Only Non-Standard Injection

SEIKO
S/N_ Units S/N (dB)

0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.
Measurements on Left Channel
Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Screen Box

Engincer(s):
Tests Conducted:

DML, TBK
12/17/96

File Name: H2_SEI.XLS

Ford

Page 5 of 14
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Digital Radio Test Laboratory

D-1 HSSC -» Host Analog

Main Channel: 91 % 81 %

Pilot: 9 % 9 %

92 kHz: 0% %

57 kHz: 0% 3 %

Proponent: 0% 17 %

Total: 100 % 110 %

0 dB= 654.0 mV 0 dB= 604.0 mVy
Pilot Only Non-Standard Injection
RF Level SEIKO
dBm S/N Units ) S/N (dB)
-65

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation

Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: H2_SEI.XLS Pioneer SX-201 Page 6 of 14
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D-1 HSSC -» Host Analog

Digital Radio Test Laboratory

Main Channel: 91 % 81 %
Pilot: 9 % 9 %
92 kHz: 0% %
57 kHz: 0% 3 %
Proponent: 0% 17 %
Total: 100 % 110 %
0 dB= 755.0 mV 0 dB= 699.0 mV
Pilot Only Non-Standard Injection
RF Level SEIKO
S/N Units S/N (dB)
49.2

Measurements made Q-Peak detected with CCIR weighting filter (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Unit Not in Screen Box

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: H2_SEI.XLS

Denon TU-380RD

Page 7 of 14
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Digital Radio Test Laboratory

: b7
: s
I1S50800.DAT 12/17/96
0:00 0:30] 1 Ford Radio 0 dB Reference Track 1 kHz@91% Pilot@9%
2.25 Vrms=-15 dB on DAT Input Monitor Level Meters
0:30 1:00] 2 Noise Reference No SCA
Non-Standard Injection FORD
1:05 3:05f 3 Reference
5:16 5:11] 4
5:16 7:17] 5 SEIKO:Increasc in noisc floor and change in noisc character (digital peaks detected). -1.5
Non-Standard Injection PIONEER

7:22 9:23] 6 Reference
9:29 11:291 7

11:35 13:35] 8 SEIKO: -0.1

Non-Standard Injection DENON

13:41 15411 9 Reference

15:46 17:461 10

17:51 19:52] 11 SEIKO: 0

File Name: H2_SELXLS
Index: DAT fs=44.1kHz Page 8 of 14




Digital Radio Test Laboratory

G-1 Lower First Adjacent G-1 Upper First Adjacent
Analog -» HSSC 93.9 MHz Analog -» HSSC 94.3 MHz
Desired  Undesired Desired  Undesired
Main Channel: 81 81 % Main Channel: 81 81 %
Pilot: 9 9 % Pilot: 9 9 %
67 kHz: 0 10 % 67 kHz: 0 10 %
92 kHz: 0 10 % 92 kHz: 0 10 %
57 kHz: 3 0 % 57 kHz: 3 0 %
Proponent: 17 0 % Proponent: 17 0 %
Total Deviation: 110 110 % Total Deviation: 110 110 %
ATTN OME ATTN OME EO0&C
(dB) D/U (dB) (dB) D/U (dB)
SEIKO: 17.00 -2.95 SEIKO: 16.00 -3.95

File Name: H2_SEI.XLS ) G-1 Page 9 of 14



G-2 Lower Second Adjacent
Analog -» HSSC

93.7 MHz
Desired  Undesired

Main Channel: 81 81 %
Pilot: 9 9 %
67 kHz: 0 10 %
92 kHz: 0 10 %
57 kHz: 3 0 %
Proponent: 17 0 %
Total Dcviation: 110 110 %

ATTN OME

(dB) D/U (dB)
SEIKO: 2.50 -47.45

File Name: H2_SEI.XLS

Digital Radio Test Laboratory

Upper Second Adjacent
Analog -» HSSC

94.5 MHz
Desired  Undesired

Main Channel: 81 81 %
Pilot: 9 9 %
67 kHz: 0 10 %
92 kHz: 0 10 %
57 kHz: 3 0 %
Proponent: 17 0 %
Total Deviation: 110 110 %

ATTN OME

(dB) D/U (dB)
SEIKO: 2.50 -47.45

G-2

EO&C

Page 10 of 14
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Digital Radio Test Laboratory

G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired Desired  Undesired
Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Winput -32.4 -324 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6
Analog -» Analog HSSC -» Analog
94.3 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N (dB) D/U(@B) S/N(B) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 52
0 48
at D/U 15 24 -1 29 12 SEIKO:
Analog -» Analog HSSC -» Analog
93.9 MHz Reference Non -Standard Injection
D/U(@B) S/N(dB) S/N (dB) D/U(@dB) S/N(dB) S/N (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 53
5 48
at D/U 17 33 5 29 33 SEIKO:

File Name: H2_SEI.XLS Delco 1st Adj Page 11 of 14
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G-2 Second Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation; 110 110 % 110 110 %
3Winput -324 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6 -40 dB D/U produces a S/N of approximately 47 dB.
Analog -» Analog HSSC -» Analog
94.5 MHz Reference Non -Standard Injection

D/U(dB) S/N(B) S/N (dB)
s/n=45dB 67 kHz 92 kHz

D/U(dB) S/N(dB) S/N (dB)
s/n=45dB 67 kHz 92 kHz

Best Case 36 52
-40 48
tat D/U 24 10 -40 43 5 SEIKO:
Analog -» Analog HSSC -» Analog
93.7 MHz Reference Non -Standard Injection
D/U(@dB) S/N(dB) S/N (dB) D/U(dB) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 52
-40 48
at D/U 10 7 -40 28 4 SEIKO:
File Name: H2_SEI.XLS Delco 2nd Adj

Page 12 of 14
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Digital Raciio Test Laboratory

G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 Y% 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3WiInput -32.4 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6 :
Analog -» Analog HSSC -» Analog
94.3 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(@dB) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
21 48
llat D/U 34 46 21 46 46 SEIKO:
Analog -» Analog HSSC -» Analog
93.9 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N(dB)
s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
325 48
at D/U 36 52 32.5 47 52 SEIKO:
File Name: H2_SEI.XLS Pioneer 1st Adj Page 13 of 14




Digital Radio Test Laboratory

G-2 Second Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz; 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Winput -324 -324 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS,
18.6
Analog -» Analog HSSC -» Analog
94.5 MHz Reference Non -Standard Injection

D/U(dB) S/N(dB) S/N (dB)
sm=45dB _ 67kHz 92 kHz

D/U@B) S/N(@B) S/N(dB)
s/n=45dB 67 kHz 92 kHz

Best Case 37 52
-14 48
lat D/U 37 39 -15 48 43 SEIKO:
Analog -» Analog HSSC -» Analog
93.7 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N (dB)
s/n=45dB  67kHz - 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
-13 48
at D/U 37 48 -17 48 48 SEIKO:
File Name: H2_SEI.XLS Pioneer 2nd Adj Page 14 of 14
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B1.1

C/N,
62.78
1.78
1.53
1.28
1.03
0.78
0.53
0.28
0.03
-0.22

B-1 Additive White Gaussian Noise

Characterization of HS Digital Subcarrier Signal Failure

Test Date
12/10/96

Basic Test Parameters:

Engineer(s):

DML

Digital Rad"i‘()‘ Test Laboratory

SIGNAL

Sig. Lev: -65dBm

Main Ch. Mod: CPN
SCA Group: Proponent @ 17% + RBDS
Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver

Denon RX 2 RBDS Receiver W/RDS Check software utilty

Noise Failure Characterization

Noisc Level
Attn
63.75
2.75
2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75

File Name: H2_MIT.XLS

BER

0

0
0.001
0.008
0.169
0.680
1.421
2.079
3.398
4.886

Error Level (%)
20 Byte 220 Byte
0 0
0 0
0.041 0.148
0.287 0.786
6.07 15.33
23.13 48.89
44 .49 80.30
60.88 93.63
78.74 99.9
89.04 100.0

ERROR RATE %

i

( A 5‘0/)
PROPONENT SPECIFIC COMPOSITE SIGNAL
Interlcaver Level 2 5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%
100 'n! T
90 |
70 //'F' Z/ —0—20 Byte
—{3—220B
0 = =
40 s A
30 /|~
20 V4
1.78 1.53 1.28 1.03 0.78 0.53 0.28 0.03 -0.22

B-1
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Digital Radio Test Laboratory

(woised )

MITRE
1.00000
0.10000
'\\
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» 0.01000 =
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= T~
% .

0.00100 \

AN
AN
N\
0.00010 \‘
0.00001
022 0.03 0.28 0.53 0.78 1.03 1.28
Co/No (dB)
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Digital Radio 1¢st Laboratory

B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

Test Date Engineer(s):
12/10/96 DML
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC

Sig. Lev: -65dBm Interleaver Level 2
Main Ch. Mod: CPN
SCA Group: Proponent @ 17% + RBDS
Error Meas. Duration: 5 Min.

Analog Receivers: Delco RX 1
Compol 92KHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty

COMPOSITE SIGNAL

5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%

B1.1 Noise Failure Characterization
Noise Level Error Level (%)
CIN, Attn BER 20 Byte 220 Byte 100 0 g
130.54 63.75 0 0 0 o 1 ——o " BER
69.54 2.75 0 0 0 2 20 V4 A 0—20 Byte
69.29 2.50 0.001 0.041 0.148 E 60 [/ p —0—220 Byte
69.04 2.25 0.008 0.287 0.786 % 50 %
68.79 2.00 0.169 6.07 15.33 2 - 71T 7
68.54 1.75 0.680 23.13 48.89 B 2o /
68.29 1.50 1.421 44.49 80.30 10 /Ff(/
68.04 1.25 2.079 60.88 93.63 oo s, L & 2 2 ¥ B
67.79 1.00 3.398 78.74 99 9 69.54 69.29 69.04 68.79 68.54 68.29 68.04 67.79 67.54
67.54 0.75 4.886 89.04 100.0
File Name: H2_MIT_A.XLS B-1

Page 1 of 15

V6|



ST .

Digital Radio Test Laboratory

MITRE
1.00000
0.10000
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0.00001
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Digital Radik(‘)w;l"est Laboratory

B-2 Co-Channel

B2.1 Co-Channnel Analog Reference
Desired Signal Parameters

RF Key Point Meas.: -32.67 dBm

RX RF Level: -65 dBm

Main Channel Modulation: 1 kHz
Modulation Level: 100 % 0 dB Reference

SCA Group: None

Measurement: 45dB S/N ratio target on main analog channel receiver.

No Filter
Delco RX 1
Best Case S/N: 56.50 dB
S/N: 45.00 dB
Reference: Atten: 26.50 dB

Desired Signal Parameters
RF Level: -65dBm
Modulation Type: None
Modulation Level: None
SCA Group: None

Measurement: Target Signal-to-Noise Ratio

Delco RX 1
S/N: 45.00 dB
Atten: 26.50 dB
B2.3 Co-Channel Analog -> HSD interference
Desired Signal Parameters

RF Level: -65 dBm
Modulation Type: CPN
Modulation Level: 110 %

SCA Group: Non-Standard Injection

File Name: H2_MIT.XLS

PROPONENT SPECIFIC

Interleaver Level 2

Undesired Signal Parameters

Y

COMPOSITE SIGNAL

ORBAN #1
COMP QUT I: Prop + SCA
COMP OUT 2: Proponent Only

ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%

d/u

RF Key Point Meas.: -32.54 dBm
Main Channel Modulation: CPN
Modulation Level: 110 %
SCA Group: 67 & 92 kHz
SCA Modulation: 1 kHz
(Measurement is rms with 15 kHz low pass filter)
Filter
d/u Dcnon RX 2
Best Case S/N: 59.30 dB
S/N: 45.00 dB
26.37 dB Atten: 30.25 dB

Undesired Signal Parameters

Modulation Type: CPN
Modulation Level: 110%
SCA Group: Non-Standard Injection

d/u Denon RX 2
S/N: 45.00 dB
26.37 dB Atten: 30.25 dB

Undesired Signal Parameters
Modulation Type: CPN

Modulation Level: 110 %
SCA Group: 67 &92 kHz

B-2

30.12 dB

d/u

30.12 dB

Page 3 of 15



Co-Chan. Level
D/U Attn
3.87 4.00
3.62 3.75
3.37 3.50
3.12 3.25
2.87 3.00
2.62 2.75
2.37 2.50
2.12 2.25

File Name: H2_MIT.XLS

Digital Radio Test Laboratory

Cum. Error Level
20 Byte 220 Byte

BER
0
0.001
0.020
0.130
1.016
2.329
4.986
9.030

0
0.047
0.764

4.77
29.66
56.45
80.95
93.26

0
0.148 OME
2.074
12.22
49.33
79.85
96.89
99.93

100

""" —A— BER

90 e —0—20 Byte

80 5 B—220 Byte

70
e\E 60 /
g KA
) /
2w

b 77

10 ﬁ :/

) b4 A L

3.87 3.62 3.37 3.12 2.87 2.62 237 2.12
P/U (dB)
B-2 Page 4 of 15
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fFFile Name: H2_MIT.XLS

Digital Radid Test Laboratory

Weak Signal Performance

SCA Group: A

48 dB
-98 <OME< -97 dBm

Page 5 of 15



D-1 HSSC -» Host Analog

Digital Radio Test Laboratory

Main Channel: 91 % 81 %

Pilot: 9% 9 %

92 kHz: 0% %

57 kHz: 0% 3 %

Proponent: 0% 17 %

Total: 100 % 110 %

0 dB= 2.25 0 dB= 2.08 \%

Pilot Only Non-Standard Injection

RF Level MITRE
dBm S/N Units S/N (dB)

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).

0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Unit Not in Screen Box

Engineer(s): DML, TBK

Tests Conducted: 12/17/96

File Name: H2_MIT.XLS

Ford

Page 6 of 15
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Digital Radio Test Laboratory

D-1 HSSC -» Host Analog

Main Channel: 91 % ' 81 %
Pilot: 92 % 9 %
92 kHz: 0% %
57 kHz: 0% 3 %
Proponent: 0% 17 %
Total: 100 % 110 Y%
0 dB= 654.0 mV 0 dB= 604.0 mVy
Pilot Only Non-Standard Injection
RF Level MITRE
dBm S/N Units

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters (psophometric).

0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.
Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Engineer(s): DML, TBK
Tests Conducted: 12/17/96

File Name: H2_MIT.XLS Pioneer SX-201

4\‘/,'
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D-1 HSSC -» Host Analog

Main Channel:
Pilot:

92 kHz:

57 kHz:
Proponent:
Total:

RF Level
dBm
-65

Measurements made Q-Peak detected with CCIR weighting filter (psophometric).
0 dB Reference Measurements made with 1 kHz Mod Source on Main Channel L+R.

Digital Radio Test Laboratory

91 % 81 %

9 % 9 %

0% %

0% 3 %

0% 17 %

100 % 110 %

0 dB= 755.0 mV 0 dB= 699.0 mV
Pilot Only Non-Standard Injcction

MITRE
S/N Units S/N (dB)

Measurements on Left Channel

Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Unit Not in Screen Box

Engineer(s): DML, TBK

Tests Conducted:

12/17/96

File Name: H2_MIT XLS

Denon TU-380RD
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Digital Radio Test Laboratory

HS50800.DAT 12/17/96
0:00 0:30] | Ford Radio 0 dB Reference Track 1 kHz@91% Pilot@9%
2.25 Vrms=-15 dB on DAT Input Monitor Level Meters
0:30 1:001 2 Noise Reference No SCA
Non-Standard Injection FORD
1:.05 3:05] 3 Reference
5:16 5:11] 4 MITRE: Slight increasc in noise floor. -0.1
5:16 7:17] §
Non-Standard Injection PIONEER
7:22 9:23f 6 Reference
9:29 11:29] 7 MITRE: 0
11:35 13:351 8
Non-Standard Injection DENON
13:41 15411 9 Reference
15:46 17:46] 10 MITRE: 0
17:51 19:52] 11
File Name: H2_MIT.XLS
Index: DAT fs=44.1kHz Page 9 of 15
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Digital Radio Test Laboratory

G-1 Lower First Adjacent G-1 Upper First Adjacent
Analog -» HSSC 93.9 MHz Analog -» HSSC 94.3 MHz
Desired  Undesired Desired  Undecsired
Main Channel: 81 81 % Main Channel: 81 81 %
Pilot: 9 9 % Pilot: 9 9 %
67 kHz: 0 10 % 67 kHz: 0 10 %
92 kHz: 0 10 % 92 kHz: 0 10 %
57 kHz: 3 0 % 57 kHz: 3 0 %
Proponent: 17 0 % Proponent: 17 0 %
Total Deviation: 110 110 % Total Deviation: 110 110 %
' ATTN OME ATTN OME EQ&C
(dB) D/U (dB) (dB) D/U (dB)
MITRE: 11.50 -8.45 MITRE: 5.00 -14.95
File Name: H2_MIT.XLS G-1
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G-2 Lower Second Adjacent

Analog -» HSSC 93.7 MHz
Desired  Undesired
Main Channel: 81 - 81 %
Pilot: 9. 9 %
67 kHz: 0 10 %
92 kHz: 0 10 %
57 kHz: 3 0 %
Proponent: 17 0 %
Total Deviation: 110 110 %
ATTN OME
(dB) D/U (dB)
MITRE: 0.00 -49.95 -

File Name: H2_MIT.XLS

Digital Radio Test Laboratory

Upper Second Adjacent

Analog -» HSSC 94.5 MHz
Desired  Undesired
Main Channel: 81 81 %
Pilot: 9 9 %
67 kHz: 0 10 %
92 kHz: 0 10 %
57 kHz: 3 0 %
Proponent: 17 0 %
Total Deviation: 110 110 %
ATTN OME
(dB) D/U (dB)
MITRE: 0.00 -49.95
G-2

L
N

EOQ&C

Could not achieve OME .

Page 11 of 15



G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Wlinput -324 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6
Analog -» Analog HSSC -» Analog
94.3 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(B) S/N(B) S/N (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 52
0 48 -1 26 12 MITRE:
at D/U 15 24
Analog -> Analog HSSC -» Analog
93.9 MHz Reference Non -Standard Injection
D/U(@@B) S/N(dB) S/N (dB) D/U(dB) S/N(dB) S/N (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 53
5 48 5 28 32 MITRE:
lat D/U 17 33

File Name: H2_MIT.XLS

Delco 1st Adj

Page 12 of 15
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Digital Radio Test Laboratory

G-2 Sccond Adjacent
Analog - Analog & HSSC -» Analog

Desired  Undesired Desired  Undesired
Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Winput -324 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6 -40 dB D/U produces a S/N of approximately 47 dB.
Analog -> Analog HSSC -» Analog
94.5 MHz Reference Non -Standard Injection i
D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 52
-40 48 -40 43 5 MITRE:
at D/U 24 10
Analog -» Analog HSSC -» Analog
93.7 MHz Reference Non -Standard Injection
D/UdB) S/N(dB) S/N (dB) D/U(@dB) S/N(dB) S/N (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 36 52
-40 48 -40 23 4 MITRE;
lat D/U 10 7

File Name: H2_MIT.XLS Delco 2nd Adj Page 13 of 15



G-1 First Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 9 %
67 kHz: 10 10 % 10 0 %
92 kHz; 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Wlinput -32.4 -32.4 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6
Analog -» Analog HSSC -» Analog
94.3 MHz Reference Non -Standard Injection

D/U@B) S/N(dB) S/N(dB)

D/U(dB) S/N(dB) S/N (dB)

s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
21 48 21 45 46 MITRE:
lat D/U 34 46
Analog -» Analog HSSC -» Analog
93.9 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(dB) S/N(dB) S/N (dB)
s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
32.5 48 32.5 47 52 MITRE.
lat D/U 36 52
File Name: H2_MIT.XLS Pioneer 1st Adj
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G-2 Second Adjacent
Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired  Undesired

Main Channel: 81 81 % 81 81 %
Pilot: 9 9 % 9 ) 9 %
67 kHz: 10 10 % 10 0 %
92 kHz: 10 10 % 10 0 %
57 kHz: 0 0 % 0 3 %
Proponent: 0 0 % 0 17 %
Total Deviation: 110 110 % 110 110 %
3Wlinput -324 -324 dBm Main Channel measurements are Q-Peak detected with CCIR
Kay #3 51.0 dB SCA Measurements are RMS.
18.6
Analog -> Analog HSSC -» Analog
94.5 MHz Reference Non -Standard Injection

D/U(B) S/N(dB) S/N(dB)

D/U(B) S/N(dB) S/N(dB)

s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
-14 48 -15 48 43 MITRE:
at D/U 37 39
Analog -» Analog HSSC -» Analog
93.7 MHz Reference Non -Standard Injection
D/U(dB) S/N(dB) S/N(dB) D/U(@@B) S/N(dB) S/N(dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
Best Case 37 52
-13 48 -14 48 48 MITRE:
lat D/U 37 48

File Name: H2_MIT.XLS

Pioneer 2nd Adj
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