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NRSC-R35

FOREWORD

NRSC-R35, 67 kHz-Compatible High-speed Data System Laboratory Test Report, is the third 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-R35 were Michael Rau and David Kelly. The
NRSC Chairman at the time of the submission of NRSC-R35 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.



PHL  woRFING  Cory
NATIONAL RADIO SYSTEMS COMMITTEE

mmd

" 2500 Wilson Boulevard k 1771 N Street, NW

Arlington, VA: 22201 Washington, DC 20036
(703) 907-7500 7 (202) 429-5346
FAX (703) 907-7501 FAX (202) 775-4981

ngh-speed FM Subcarrler Subcommlttee

67 kHz Compatlble
 High-speed Data System
Laboratory Tes' aff-Report

i

November 12, 1997

Thomas B. Keller, Co_psultant
David M. Londa, RF Test Manager

Sponsored by the Electronic Industries Association and the National Association of Broadcasters




(Atfach ment 2)

67-kHz Compatible HSSC Laboratory Test Report November 12, 1997

TABLE OF CONTENTS (Revised 11/19/97)

1. Introduction

2. Test Procedure

3. Test Data

4. Injection Level Calibration and Analog Subcarrier Deviation Plots

5. 67 kHz Subcarrier Receiver Characteristics at Moderate Signal Level (-65 dBm)
6. Proponent-only RF, Baseband, and Analog Proof Plots (Seiko)

7. SCA Group C RF, Baseband, and Analog Proof Plots (Seiko)

8. SCA Group D RF, Baseband, and Analog Proof Plots (Seiko)

9. Proponent-only RF, Baseband, and Analog Proof Plots (Mitre)

10. SCA Group C RF, Baseband, and Analog Proof Plots (Mitre)

11. SCA Group D RF, Baseband, and Analog Proof Plots (Mitre)

Appendices:
Appendix A Test B-3 Data with Simulator Offsets
Appendix B RF Distortion Scenario Frequency Response

Appendix C  Proponent Receiver Characterization Data




November 12, 1997

6. Propo
7 "'SCA Group C RF Baseband, and Analog Proof Plots (Seiko)

67-kHz Compaable HSSC Laboratory Test Report

!‘b-

TABLE OF CONTENTS

‘3. TestData
4. Tnjoction Level Calibration and Analog Subcarrier Deviation Plots

5. - 67 kHz Subcarrier Recciver Characteristics at Moderate Signal Level (-65 dBm)

__',_,-only RF Bascband, and Analog Proof Plots (Sexko) C o

8. SCA Group D RF, Baseband, and Analog Proof Plots (Sexko)
9. Proponcnt-only RF, Baseband,andAnalog Proof Plots (Mitre) - -

10. SCA Group C RF, Bascband, and Analog Proof Plots (Mitre). -

11. SCA Gtoup D RF, Baseband, and Analog Proof Plots (Mitre)

__:'Appmm ’
'AppendxxA TestB ,"Datawnh Sxmulator Offsets

Appendlx B RF Dnstornon Socnano Frequcncy Response

o)



-~y

 Figure 6:67 kHz Subcarrier CW and with 5.5 kHz Deviation 1 kHz Sine.

Digital Radio Test Laboratory
List of Figures

Figure 1. RF Carrier Wave & 2nd Bessel Null 87
Figure-2: 85.5 kHz Subcarrier at 10 % Injection 9 7

Figure 3: Sine 10 % Injection 66, 89 (_ /\»(kviuﬂ
Figure 4: Seiko at 10 % Injection 88

Figure 5: Mitre at 10 % Injection 89
90

Figure 7: Desired 67 and 92 kHz Subcarriers CW and with 5.5 kHz Deviation 1 kHz Sire. ~ 2 |

Figure 8 Undesired 67 and 92 kHz Subcarriers CW and with 5.5 kHz Deviation 1 kHz Sine. 9 |

Figure 9: Noise Floor with and without RBDS at 3% 93

Figure 10: Audio with and without RBDS at3% 923

Figure 11: Audio with and without Seiko atl0% 94

Figure 12: Audio with and without Mitre at 10% 95

Figure 13: Frequency Response 9 {

Figﬁre 14:> Distortion + ﬁoise 96 . :
Figure 15: Distortion + Noisc with REDS at 3% 97, 98 ( rspeected ) |
Figure 16 bisgorﬁoﬁ + Noise v_viui Seikoat10% 97

Figure 17: Distortion + Noise with Mitre at 10% 9 8.

Figure'lsl:‘SeikoRF o ] 00

Figure 19: Seiko AFM2 Baseband tdo

Figure 20: Seiko Frequency Response | O (

Fiéure 21: Seiko Distortion + Noise 4 6 |

Figure 22: Seiko Separation loz

Figure 23: Seiko RF Group C 10 4-

Figure 24: Seiko AFM2 Baseband Group C 104
Figure 25: Seiko Group C Frequency Response )0 ™
Figure 26: Seiko Group C Distortion + Noise /¢ §~

Figure 27: Seiko Group C Separation o6

File Name: LISTS.XLS List of Figures

Page 2 of 4



Figure 28:

Figurc 29:

Figure 30:

Figure 3*:

Figure 32:

Figure 33:

Figure 34:

Flgurc 35:
Figure 36:
Figﬁrc 37:
Figure 38:
Figure 39:
Figure 40;
Figure 41:
Figure 42:

| Figure 43:

Figure 44:
Figure 45:
Figure 46:

Figure 47:

Digital Radio Test Laboratory

Seiko RF Group D [08

Seiko AFM2 Bascband GroupD (0 B

Seiko Group D Frequency Response 109
Seiko Group D Seiko Distortion + Noise | 0 9
Seiko Group D Seiko Separation 110
Mitre RF Rk

Mitre AFM2 Baseband - | 12

Mitre Froquency Response - 113

Mitre Distortion + Noise ~ 113
Mitre Separation 11 4
Mitre RF Group C I'tle

Mitre AFM2 Baseband GroupC | 1 (s

Mitre Group C Frequency Response | |~

Mitre:Group C Distortion + Noise nT .

Mitre Group C:Separation 118
Mitre RF Group D ' 20
Mitre Aszaseban band Group D PTO e s

Mitre Group D Frequency Response 12 : r‘i o

Mitre Group D Distortion + Noise 121 B

Mitre Group D Separation {22 .

File Name: LISTS.XLS List of Figures

Y

Page 3 of 4



1.0

Introduction



2.0

Test Procedure



’ NATIONAL RADIO SYSTEMS COMMITTEE

2500 WilsonBoulevard o _ 1771 N Street, NW

Ardington, VA' 22201 o ' Washington, DC 20036
(703) 907-7500 (202) 429-5346

FAX (703) 907-7501 | FAX (202) 775-4981

ngh-speed FM Subcarrler Subcommittee

67 kHz-Compatlble
ngh-speed Data System
~ - Laboratory Test Procedure -

(As adopted by the Subcommittee on june'25, 1997)

Sponsored by the Electronic Industries Association and the National Association of Broadcasters



June 25, 1997 Rev. 1.0 Page 1

. Digital subcarrier -> host analog

67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS
TEST OUTLINE

Tests with strkethrough were performed during the initial round of laboratory tests but wili be skipped
for 67 kHz compatible system tests; tests that are undedined are new for the 67 kHz compatible

system tests.

Acronyms used in test procedure:
MER - Message error rate BLER - Block error rate (only used with RDS)
POF - Point of failure OME - Onset of message errors
OAME - Onset of additional message errors

. Calibration F. HSSC -> RDS, analog, and 57 kHz paging
1. Check signal injection/power (daily) subcarriers
2. Plot RF spectrum (daily) 1. HSSC to 67 kHz analog subcarriers
3. Noise check (daily) 2. HSSCto RDS
4. Weak signal check (daily) 3—HSSCHo-57kHz paging
5. Analog channel proof (bi-weekly)
6. Calibrate modulation monitors G. Adjacent channel
(monthly) ' 1. First adjacent
7.. Proponent self-check (optional) 2. Second adjacent
8. Calibrate test bed (monthly) .
' H. System specific -
. Characterization of signal failure 1. Phase, digital to 19 kHz pifot
1. Noise _ . injocti
3. Multipath and noise
4—Impulse-noise . __Proponent receiver characterization
&—Airplane-fiutter ‘
6. Weak signal failure J. Additional information -
1. Subcarrier groups
. Reacquisition 2. Test signal levels
4—Failure-due-to-simulated-weak-signal 3. Onset of message error (OME)
2—Fallure-due-to-multipath definition
3. _Acquisition time 4. Onset of additional message errors
(OAME) definition
5. Point of failure (POF) definition

1. Interference to host analog

multipath
3. _Interference to host analog with
distortion in RF path

. Host analog -> digital subcarrier

4—Host-analog-to-digital-subcarriers
. . . igh ¥

with-multipath
3. Host analog to HSSC with distortion ‘
in RF path
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS
Test & : Type of | System: | System: Test results
Test Group | Impairment TEST PROCEDURE Eval Sig Lev | Seiko M‘:TRE Da:; tzsg::
recorded
A 1. HSSC The injection will be determined by percentage of Objective | As X X Injection
subcarrier modulation and peak deviation. needed '
Calibration | injection . 10% 10%
{daily) o L , A
2. Spectrum An RF plot of each system will be.taken daily, Objective | M (-65 | X X Spectrum
(daily) Baseband spectrum analyzer settings: Span 100 kHz, dBm) plots {FM
res. BW 300 Hz, video BW 30 Hz, sweep time 30 sec. 10% 10% baseband
RF spectrum analyzer settings: Span 200 kHz or 500 and
kHz, res. BW 1000 Hz, video BW 30 Hz, sweep time modulated
auto. Subcarrier groups.C-or D will. be used for this . FM carrier)
test.
3. Noise Gaussian noise will be added to the signal in 0.25 dB Objective | M (-65 | X X Co/No
(daily) steps until the onset of message errors (OME) is dBm) MER a't the
observed. Subcarrier groups C and D will be used for 10% 10% OME
this test. -
4. Weak Starting with a medium signal level, the signal will be Objective { M {-65 | X X Signal
signal reduced until the OME is observed. Subcarrier group C dBm) level, MER
{daily) will be used:for. this test. . 1 10% “10% at th'e OME
5. Proof host | An automated proof of performance will be conducted | Objective | M (-65 | NA NA Record of
transmitters on the analog transmitters. The test will include the dBm) frequency
{bi-weekly) analog system performance with and without_ 4 respon: 3
\ subcarrier group C. A high quality demodulator will be - separat‘io'n
used for the test. and ‘
: S — - —. - G distortion
6. Monitor The FM analog modulation monitors will be calibrated Objective | NA NA NA Calibration
calibration monthly. ‘ . record in
{(monthly) SRS . ST lab log
7. Proponent | This test will use the proponent self-certification Objective | System [ X X Note in lab
self check routine to determine if the system is operating within need log
{optional) specified limits.
8. Test bed All of the critical components in the test bed including | Objective | NA NA NA Calibration
calibration the multipath simulator, attenuators, combiners, record in
{monthly) filters, generators, and measuring instruments will be lab log
calibrated on a monthly schedule.
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS
Test & : T -
Test Group | Impairment TEST PROCEDURE Ezgle of Sig Lev gziit:m' fﬁﬁ%’? 1[;2:; ;zs;lts
- e
B 1. Noise 1. Using clipped pink noise for main channel Objective | M (-65 | X X recorded
S modulation and subcarrier groups C and D, Gaussian dBm) Co/No,
Character- noise will be added to the signal and increased to a 10% 10% MER at the
ization of level that produces the OME and POF, and HSSC MER OME and
HS digital will be recorded. POF
subcarrier 2. The 67 kHz analog subcarrier channel audio S/N will
signal be measured with no noise added to the RF channel 67 kHz.
failure and with the noise added that produced the OME and subcarrier
POF recorded in step 1. analog S/N
3. HSSC MER will be plotted versus Co/No from OME at the OME
to POF. and POF
3. Muitipath 1. This test will be conducted four times, each with a Objective | M (656 | X X
and noise different multipath scenario. The scenarios will be dBm) M?R (ne
those used by the EIA DAR Subcommittee for testing 10% 10% noise);
DAR systems, and are urban slow, urban fast, rural Co/No,
fast, and terrain obstructed. MER, for
2. Using subcarrier group C and without added noise, OAME
MER performance of each systems will be assessed
for each multipath scenario. or
N 3. If the MER is non-zero, MER will be recorded.
Then, Gaussian noise will. be added to the signal until COINO'.
the OAME is observed. The noise will be increased in MER with
four 1 dB steps, and the MER will be recorded at each ¢ added noise
4, If the MER is zero (with.no added nmse), then noise
will be added to the signal (in 0.5 dB steps) until the
OME. Data will be taken at OME and with the noise
increased in four 1 dB steps
6. Weak 1. Starting with the medium signal level {-65 dBm), Objective | Varyi -
signal the signal level will be reduced (in 0.25 dB steps) until ‘ ving | X X Signal level,
the OME and POF are observed. 10 % 10 % g‘isE at g
2, Subcarrier groups C, D, and no subcarriers, will be POF and,

used for this test

Q"
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lune 25,
— 025d8 - _ " -
b Audo e || FM exciter - - . . __} 7 HSSC - [ Data
Data >— HSSC data. ‘FM receiver : r
Clock »——] encoder/mod —>
57 kHz RDS'
Data 5 encoder/mod |
RF spectrum
kHz SC
Audio 5 r6n7odulator analyzer -
Average.
power meter
0.25d8 | R »
Noise ~_'| Bandlimited DAT_mgt_:hIne
generator = filter () = |
Stereo - -
monitor/
| qmplﬁer -
Audio
-analyzer -
) 3 HSSC data
NOTES } . _ test set
im ible i iations cause is, the noise will be ’
0 minimize possible measurement variations caused by hysteresis,
K ;creased rather than decreased when finding HS data-errors.‘ _ . |
i not needed for test B-6 (replace with 50Q termination). . . 7 N |
2) Noise source n°t neede Saies ( P e . [ g7 KHz-COMPATIBLE HSSG LAB TESTS
B-1/SIGNAL FAILURE W/NOISE
B-8/WEAK SIGNAL FAILURE
DRAWN BY Nofonal Associofion of
5/29/97 x.2 BROADCASTERS
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L2 Audio FM excit ) " fo25a8 L
; exciter ultipath . Data
processor/ |~ Combiner }— T — _-_ Combiner |- © " HSsC > Da
R »>—-f stereo gen .(T HE 1) Simulator er " receiver - Clock
Data >—f— HSSC data FMrecover | ©
Clock >_ encoderlmod o S R
57 kHz RDS
Dm > encoder/mod
s 67 kHz SC REs -
Audio > modulator 'analyz:r:tm
Average
Noise Bandlimited l:: e DAT machina
generator fitter : - : Anef' 1. (2).‘ o
. Stereo -
H ‘monitor/
amplifier -
Audio- .. -
analyzer
HSSC data
NOTES Hesc
1) To minimize posslble measurement variaﬁons ceused by hysteresis, the noise will be

increased rather than decreased when ﬁnding HS data errors.
2) The multipath simulator. consism of two HP 117590 RF Channel SImulators 9RF

paths {out of an avallable 12) are utilized. [me"e7 KHz-C OMPATIBLE HSSC LA TESTS
3) Four multipath scenarios will be used - urban slow urban fast, rural fast, terrain obstructed. B-3/ SIGNAL FAILURE W/MULTIP. ATH
~ AND NOISE
DRAWN BY of
—~— Ni#iB
* 5/29/97 | x2 | BROADCASTERS
13

Lo
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Rev. 1.0 Page 6
: 67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTs R . -
Test & Type of System: | S ~— O —
Test Group | Impairment TEST PROCEDURE Eval Sl‘g Le'\i' SZuko Mﬁtl;? EZ:; :Zsz:s
C . Simulated 1 Continuous music will be used for the FM audio EO&C in M ( 65 X .'x ;\ecorded
signal failure | modulation, and subcarrier group C will be used. lab dBm) I DR \cquisition
Reacqui- and, . . |2 The‘HSS_C signal will be connected to the HSSC 1 10% 10% time
sition acqursmon ’ _recelver "_‘d acqunsmon tlme recorded SO

4]
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> 0.25d8 .
L processot Combiner FM excter Atten HSSC [— Data
P Lersd e |2 }- vsse | om
- . L
Data >—]HSSC data EM recever [ :
Clock »——| encoder/mod 3
57 kHz RDS
Data 3 encoder/mod
67 kHz SC RF spectrum
Audio 3 m7odulator analyzer
Average
power meter
DAT machine
)
Stereo
monitor/
amplifier
Audio
analyzer
\‘ HSSC data
NOTES o
1) Continuous music will be used for the FM audio modulation.
2) These tests will be conducted using sgbcanier group C.
TIMLE
67 kHz-COMPATIBLE HSSC LAB TESTS
C/ REACQUISITION
DRAWN 8Y No of
g pATe ReV mg
5/29/97 x.2 BROADCASTERS
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY' ‘_ESTS

processmg ‘will be used. -

4. The main channel audlo S/N ratio wull be measured
for each distortion scenano, first without: subcarners, '
then with the' HSSC as the only SCA; and then with
subcarrier group C, for each receiver.

| Test & Typeof | = " | System: | System:.| - .-
Test Group | Impairment - - ‘TEST PROCEDURE Eval Sng SZrko M‘;Ttrg?-"" -I;ea:; ';zs;::-‘"
= E - . o .| recorded
D 1. HSSC 1. Four consumer FM stereo receivers will be used for Objective | M (-65 . [: , .,x . Main
subcarrier the tests: one competitive home hi-fi, one high-end dBm) & | 1 channel
HSSC -> host home hi-fi, and two auto. (The performance of these W(-75 | 10% 10% audio S/N
subcarrier analog _receivers has been characterized by the EIA DAR dBm) for each
-> host Subcommittee Workmg Group B.) The h:gh-end hi-fi receiver:
analog receiver will have a built-in RDS decoder. A 67 kHz '
analog subcarrier receiver will be available for these without
tests. X
2. The main audio channel S/N will be measured with subcarriers
no subcarriers, for each receiver. ‘ .
3. The main audio channe! S/N will then be measured glstrL:SSC
with the HSSC (as the only SCA) turned on, for each SCA) y
receiver.
4. The main audio channel S/N will then be measured with
using subcarrier group C, for each receiver. subcarrier
. , group C
3. HSSC to 1. The receivers used in test D-1 will be used for this Objective | M (-65 .7~ X Main
host analog test. ' dBm) " | . channel
with 2. This test.will be conducted utilizing three different -1 10% 10 % audio S/N
distortion in RF path. distartion scenarios — narrow band, moderate L for each
RF path ** amplitude slope, and severe amplitude slope. The receiver
multipath slmulator quI be used to create these under each
distortions.:” test
3. Moderate classical musuc and sllence will be used to condition
modulate the main audlo channel, Moderate audlo

sl




1) Four consumer FM stereo recervers erI be used - one’ competmve home HI-FI one high-end

home Hi-Fi, and two auto

- nosubcarriers 67 kHz-COMPATIBLE HSSC LAB TESTS

- with HSSC signal present (as only SCA) D-1/HSSC -> HOST ANALOG

- with subcarrier group C present DRAWN BY No¥onal Associofion of
5129/97 X.2 BROADCASTERS

2) Main channel audio S/N ratio is measured in each receiver under three condr’aons

June 25, 1997 Rev. z.o Page 9
R orf . | *FMexeiter |- - 1~ HSSC |—> Data
R >—_ ztr:::e?:g:l ‘ (THE.1) . reqe'vm' ﬁ Clock
Data >——HSSCdata FM receiver | ? r
Clock - encoder/mod —
57 kHzRDS

Data > encoder/mod |

RF spectrum
kHz SC

Audio > ren-lodulator' analyzer
Averags
power meter
DAT machine
2)
Stereo
monitor/
amplifier
Audio
analyzer

\ HSSC data
NOTES test set

é\
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L > Audio

processor/
R >——stereo gen

-—1 Combiner

Data >—— HSSC data -
Clock »—| encoder/mod

57 kHz RDS

Data 5 encoder/mod

, 67 kHz SC
Audio > modulator

'NOTES ..

FM exciter -

(THE-1)

Simulator

$0.2508

HSSC
receiver

Data
——> Clock

FM receiver

—3 L
—— R

RF spectrum
analyzer

Average
power meter

' | DAT machine |
@)

Stereo

_monitor/

ampilifier

Audio
analyzer

“home Hi-Fi, and two auto

ampiitude slope .
Channel Simulators.

- no subcarriers

2) Three distortion scenaﬁos wull be used narrow

- with HSSC signal present (as only SCA)
- with subcarrier group C present

1) Four consumer FM stereo receivers Will be used -une compeﬁﬁve home Hi-Fi,

one high-end

: ‘mpntude slope, and severe

3) The multipath simulator (used to realze the RF d|storbons) consasts of two HP 117590 RF

4) Main channel audio SN ratio is measured in each recelver under three conditions:

HSSC data
test set

67 kHz-COMPA
D-3/INTERFE

TIBLE HSSC LAB TESTS
RENCE TO HOST ANALOG

WITH DISTORTION IN RF PATH

" Nokonol Amociolion of

REV

5/29/97 x.2

BROADCASTERS

%,

g
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS = -

| Test & A Type of -~ . . | System: 1
TestGroup | Impsirment | TEST PROCEDURE. Bl | Satev | sako | wimne | Data so be-
E 1.3.Host | 1. This test will be conducted; tilizing three different | Objective | M (- 65 X ::/t::ed
’analog to L RF path distortion scenarios - ‘narrow band;” moderate dBm). L ‘ MER a't
Host analog ._.HSSC’\NIth .. | amplitude slope, and _seve 10%. 10% OME and
-> digital | 'dlstortlon in multipath’ slmulator wull ‘be POF
subcarrier | RF path N distortions. - {undistorted
' | 2. ABBA® and silénce’ wnll '‘be’ usecf"to-modulate the main RF path)
audio channel Moderate audlo processing will ‘be P
used. ‘
3. Using an undistorted RF.channel, Gaussian noise msEtinzet:s
will be added to the RF signal until the OME and POF (at OME
are observed. and POF as
4. Using noise levels required for OME and POF found # determined
in step 3, each of the distortion scenarios will be in step 3)
switched in, and the HSSC MER will be recorded.
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L > Audio 0.25d8 . .
processor/  [— Combiner FM _exd:er | gdulﬁ?ath Combiner ~HSSC > Data
R >——stereo gen (THE-1) imulator receiver L3 Clock
- L
Data >——Hssc data FM receiver E
Clock >——| encoder/mod ——> R
; 57 kHz RDS
Data encoder/mod
. Py TRFspectram |
Audio - modulator analyzer
s e Average
| ) R power meter
— ~ . '0.25d8 = »
Noise Bandlimited -~ | i’ 1 DAT machine
generator “fiter- oo f 2)
-Stereo -
monitor/
ampiifier
Audio
analyzer
NOTES
HSSC data
1) Three distortion scenarios will beused narrowband moderate amphtude slope and severe test set

~ amplitude slope.

2) ' The muttipath simulator (used to reahze the RF dlstom

Channel Snmulators -

1 e

67 kHz-COMPATIBLE HssC LAB TESTS

-1/HOST ANALOG TO HssC WITH
DISTORTION IN RF PATH

DRAWN BY

DATE

5/30/97

REV

X.2

G\
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS - ..« .
Test & .
Test Group | Impairment TEST PROCEDURE R:f o Sig Lev g:is'::m: fnﬁtsén '[;e.:.t rtesglts
) eiko. ata to be
F 1. HSSC 1. Subcarrier group C will be used for this test. Objective | M (-65 | X % | recorded
-> 67 kHz | 2. With all the subcarriers in group C operating, the dm) | Au.du? SN
HSSC | analog™ .~ "Aaudlo SN ratio for the 67 kHz analog subcarner _ 10% ratio in 67
subcarrier | subcarrief channel will be measured. : ' 10% kHz analog
-> RDS "1 3. The HSSC and RDS subcarriers will be alternately S subcarrier
and 67 kHz turned on and off. Each time, the’ ‘audio S/N ratio for :
analog the 67 kHz analog subcarrler channe! will be o
subcarrier measured. R
2. HSSC 1. Subcarrier group C will be used for this test. Objective | M {-65 | X. X
-> RDS 2. With all the subcarriers in group C operating, and no |’ - dBm) ' Co/No,
subcarrier noise, HSSC MER and RDS BLER will be recorded. 110% 10 % MER at
3. The HSSC and 67 kHz analog subcarriers will be R : OME and
alternately turned.on and off (no noise case) ‘Each POF (HSSC)
time, the RDS BLER wnll be recorded
4. Noise wiil then:be added to t :‘al ‘until the OME BLER (RDS)

and POF #te observed in the HSSC»-slgnaI

3. The HSSC and 67 kHz analog- subcamers will be

| .alternately turned on and off, at the. HSSC OME and
| POF operatmg pomts Each tlme, the RDS BLER will
-be: recorded -

QT
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Rev. 1.0

1) Testfor compatibility with 67. kHz analog, RDS, and ‘paging.'s,.y?galrﬁ_‘er's N |
2) 67 kHz analog‘ compatibility. measure audio S/N for 67 kHz analog subcarrier, then re-measure
while altenately turning off HSSC and RDS subcarriers (noise generator not used)

il j ' ; bserve RDS errors while
compatibility: add noise until OME in HSSC system, then o , |
3 aRitgﬁately fumingyoﬂ‘ HSSC and 67 kHz analog subcarriers -

0.25d8 ,
Pink noise EM exciter _HssC. | 3> Data
genl:;gl: . cgmbjner — (THE-1) Combiner. — or Clock
proc ; : : ecev —>
. . N B IR T TP . L. ~ . . PR L
Data > HSSCdata | ... " R
Clock encoder[qu‘ o >
o ___|57kHzRDS |
Data > encoder/mod
: RF spectrum
7 kHz SC - -
Audio > renodulator analyzer
Average
power meter
0.25d8
i i - - HSSC data
Noise Bandlimited ﬂ
generator fitter : L Atten test set
Stereo
monitor/
amplifier
Audio
analyzer
-NOTES

TIMLE

67 kHz-COMPATIBLE HSSC LAB TESTS
F-1,2/HSSC -> OTHER SUBCARRIERS

ORAWN BY

Noflonol Associofion of
S/30/97 | x2 | BROADCASTERS

Page I_ 4

\ T



June 25, 1997 Rev. 1.0 Page 15
67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS -
Test & Type of L System: n:
Test Group | Impairment TEST PROCEDURE Eval Sig Lev. 'SZiko fnﬁ:g‘ Bt;:; rtt:)sglets
G 1. First 1. The receivers used in test D-1 will be used for this Objective | M (-65 | X X ' l;;:l? radte:‘ain
adjacent test. UETEE e : dBm) o channel
Adjacent . 2. Two 1st adjacent RF carriers are used, both with (de- 10% 10% audio 45 dB
channel - clipped pink noise main, channel modulation, . In sired) S/N ratio
interference addition, carrier X has 67 kHz and 92 kHz analog (desired
subcarriers each at 10% injection, and carrier Y has - heslre |
subcarrier group C. channel)
3. With carrier Y (desired) at moderate signal level (-65 S/N rati
dBm), the level of carrier X {undesired) will be . ra.mos
increased in 0.5 dB steps until a main channel audio in main
S/N ratio in carrier Y of 45 dB is measured. The S/N °h39"8é7
ratio of the 67 kHz subcarrier on carrier Y (desired} will :: ‘o,
also be measured. : z ana.log
4. Subcarrier groups C and D will be substituted for s‘f’bcar."er
the two analog subgarriers on carrier X {undesired). of desired
Each time, the S/N ratio in carrier Y (desired) main channel
channel audio and 67 kHz analog subcarrier will be D/U. MER
measured. . : at dME
5. The level of carrier X (undesired), again using the OAME !
67 kHz and 92 kHz analog subcarriers, will be (HSSC)
increased until the OME on.the HSSC signal of carrier
- Y (desired). Then, carrier X will be further increased i
until the' OAME is observed. Carrier X level will be
increased in four 1 dB steps, and the MER will be
: recorded at each point. .
2. Second 1. Test G-1 (first adjacent) described above, will be Objective | M (-65 | X X (Same as
adjacent repeated, this time with:carrier X and carrier Y 2nd dBm) test G-1
adjacent to one another. -~ -+ {de- 10% | 10% above)
e : P L. 'Sired) : .

L




June 25, 1997 Rev. 1.0 Page 16
L > audio v r - . 0.25d8, : . -
processor/ Combiner FM:E(C'F'- Combiner - HSsc > Data
R >—— stereo gen (THE-1) fecever Ly Clock
: —> L
Data . >——| HSSC data Carrier Y FM receiver R
encoder/mod —
Clock D——ip € . .
57 kHz RDS |
Data 5 encoder/mod
\ 67 kHz SC RF spectrum
Audie: > modulator analyzer
Carrier X 3 Average
power meter
L Audio FM exciter : e DAT machine
processor/ Combiner _ '(THE-1) @)
R > stereo gen -
Stereo
T monitor/
H 1 amplifier
. ' 167 kHz SC |
Audio > E modulator E Audio
{ e2kHzse | , analyzer
Audio > | modulator : HSSC data
IL ---------------- } i test set

NOTES

1) Main channel audio modulated wrth clipped pink noi‘se,for-poth_camers

2) 67 kHz and 92 kHz subcarrier generators used for carrier X each set for 10 % injection
3) The receivers used in test D-1 will be used for this test

TITLE

67 kHz-COMPATIBLE HSSC LAB TESTS
G-1, 2/ ADJACENT CHAN. INTERFERENCE

DRAWN 8Y of
- — | N
§/30/97 | x2 | BROADCASTERS

@



June 25, 1997 Rev. 1.0 Page 17
67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS _ -
Test & . - Type of System: | System: Test results
Test Group | Impairment- | TEST PROQEDURE- Eval Sig Lev |- Seiko MITRE Data to be
. ) T e S SRR T ded
H 1. Phase, 1. The following tests will be conducted: with the Objective | M (-65 | X - - :::;: teo
HSSC to 19 HSSC signal NOT locked to the stereo 19 kHz pilot: dBm) o tests B-1
System kHz pilot - B-1 (signal failure with noise) _ 10% and D-1)
specific

- D-1 (HSSC -> host analog, interference to host
~ analog) S

yi



June 25, 1997

Rev, 1.0

LN —~ - ‘ Page'~1.8
67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS
Test Group | Impairment | TEST, PROCEDURE - Eon) Sig Lev System: aﬁg’g‘ Test resglts
3 . o F RS S »‘v._-i.'»;.:::-;._-; e RN IR TCR) RS P “, ST B ST - ata to e,’, ;
! 1. Baseband.. | 1. Frequency response (DC to 100 kHz) Objective | M (- - : recorded
tests . - 2. THD/frequency : dBr(n?s Xv X {Quantities
Proponent f_3 Lumltmg._threshold ‘ refgrred to
receiver under test
character- dj procedure)
ization 6. __S_egg,r;_g;gdjacent rejection ,
=~




June 25, 1997 Rev. 1.0

: ' o — v Page 19
J. Additional information oo » : , .

1. Subcarrier groups:

67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS
._ Subcarner Group C (RDS)
System: Seiko ' Svs"tem;':ffMitre
RDS 57.0kHz 3% ' ; RDS 57 o‘ kHz 3%
Data  88.5kHz 10% - o Data  885kHz 10%
FM - 67 kHz 7% R . o FM : 67 kHz 7 %

Subcarrier Group D (Paging)

System: Seiko
Paging 57.0kHz 10%
Data 88.6kHz 10%

‘System: Mitre
Paging 57.0kHz 10 %
Data 885kHz 10 %

2. Test signal levels:

w Weak -75 dBm
M Moderate -65 dBm
S Strong -50 dBm (not used in these tests)

3. Onset of message error (OME) def:mtlon o

OME is defined as the first opera_ti.ng_ﬁ' int

(|n a test) at which a system exhibits a message com
. . 1 pletion rate of less
equivalently, the operating pomt at whic em exhlblts a message error rate greater than 0 %. than 100 %, or

4. Onset of additional message error (:

OAME s defined as the first operatmg pomt (ina test) at whlch the message completion rate of a system decrea:
ases
rate measured at the OME. W'th respect to the message completion

5. Point of failure (POF) d_efinitien:

POF is defined as the point where a system exhibits a message completion rate of 90 % + 5 %, or i |
rate of 10 % = 5 %. equivalently, where a system exhibits a message errqi

N
&
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Test Data
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Test B-1

Signal Failure with Noise

2%



Digital Radio Test Laboratory

Characteristic Impedance: 500 Unless indicated.
Noise Filter Band Width: 6449000 Hz

farw -

-100.22 dBm/Hz

- * i Network

738 B

BOONTON 4220

5.13

dB

A

-99.04 dBmvH;
BOONTON 4220
NCUFX 7112 R2ITIHLIM-IM- 5090 TITIA
T OdB Referénice: Undesired
L - dBm
BOONTON 4220
PROPONENT KAY 839 MCL SAT -20
Y
2. Way Splitter -
3.55 dB Undesired____|
MCLESC-z-\IW dBm |
i MCL ZFSC-3-13
. 513 B Denon TU-380RD
-65.29 dB
Delco .
-64.94 dB
- - Compol SCA
-65.29 dB
File Name:MIT855AA XLS Level B-1
Page ! of 10

(Mitas)

6T



Digital Radio Test Laboratory

B-1 Additive White Gaussian Noise
Characterization of HS Digltal Subcamer Signal Fallure o

Test Date Engineer(s):
7122197 DML
Basic Test Parameters: SIGNAL | PROPONENT SPECIFIC " COMPOSITE SIGNAL
Center Frequency 941 MHz.. ... , “ o o
" RFLevel: 65dBm - * Interleaver Level 2 s Band Med:
o , -B
Main Channel Mod: CPN R ~ a“dgd;;‘:Nm:?%ssed
-SCA Group ?roponent Only ] ‘ " COMP OUT 1: Proponent Onl
Measurement Duration: © 2.5 minutés ‘ - COMP OUT 2. Pm§°+ SCA y
Analog Receivers: DelcoRX 7 ‘ - : -:d(;:sta::;] m;);l;)latxon
Dayton 67kHz SCA Receiver ... - J or 110%
Denon RX 2 RBDS Receiver W/RDS Check software uulty '
Bl.la  Noise Failure Characterization - P °|’""°"f '0"\‘/ ’
Noise Level Error Level (%) R
C/N, Attn BER 20 Byte 220 Byte R . - — . ‘
' | 33"" - — =] —A—BER
76.58 10.00 0 0 0 i 0 : — 0—20 Byte
7633 975 * + 0004 019 0571 OME £ [ig — —0—220 Byte
76.08 9.50 0.059 2.038 6.333 5 50 |- /
75.83 9.25 0215 .7.530 1773 LG — // yd
75.58 9.00 0.923 30.92 65.00 - . : E gg —— ' A
75.33 8.75 1.893 56.74 9158 T T ok A
75.08 8.50 2.683 71.95 99.14 0. _ A——b A A
74.83 8.25 3.714 83.57 100.0 7658 7633 7608 7583 7558 7533 7508  74.83 74.58
74.58 8.00 5713 92.97 100.0
L
File Name: MIT855AA.XLS B-1

Page 2 of 10 .
(MH’M) %’)



[ Error with other SCAs

Digital Radio Test Laboratory

Main Channel Mod: CPN. . . - .Noise Level........ .. _.ErrorLevel %) ... .
SCA Group: C C/N, . Attn BER 20 Byte 220 Byte
7633 © 975 0.006 0269 . 0.762
7533 875 "1.630 5255 91.29
7458 - 8.00 4827 8908 1000
Main Channel Mod: CPN. . :
SCA Group: D . . Noise Level g Error Level (%)
C/N, Attn BER 20 Byte 220 Byte
7633 975 0096 3584 1043 SR SUE , ‘
7533 875 33527 7942 . 1000 B o
7458 800 - 8700 9826  100.0
’ ‘; ?,Q .
R 67kHz S/N Ratio (Dayton AF200-SCA Receiver)
SCA Group: C T SIN o o
Main Channel Mod: CPN , (dB) ' EQ&C
Best Case 67 kHz Only 464 . No MCM _
- ‘Best Case 67 kHz 4“4 RMS with 15kHz Low Pass Filter
RBDS & 67 kHz ..,.30.8»/
Proponent & 67 kHz 3654 ) Deviation = 5.5 kHz: Fmod=1 kHz
RBDS, Proponent & 67 kHz: 7298 - 4 : , - '
RBDS, Proponent & 67 kHz - ~20  OME
‘ Alse in  tet F-)
l2b (nc(' in 'ha*' Pf-(.w(uw‘c> B
=R Main Channel S/N Ratlo (Denon RX 2)
, “ S/N : , i » : '
. oo (dB) 1 , RMS with 15 kHz Low Pass Filter.
SCA Group: None - 61 . 0dB taken with 1 kHz Mod Souce
Proponent Only 61 o S '
o) 60.3
D 59.7
C @OME - 38

File Name: MIT855AA . XLS
(M; re)

Page 4 of 10
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Digital Radio Test Laboratory

Charsctesistic Impedance: 50Q Unless indicated.
Noise Filter Band Widih: ~ 6449000 Hz

e

-100.22) dBBm/Hz

BOONTON 4220
KAY 239 ! o
- -..8.27 dB | 2515 dB
- Stmulator Network MCL SAT -20-2.3
TELONIC
MCL ZBsc.615 BOONTON 4220
: |
[ Modiilati ZWiySplitte
3.55 dB
BELAR MCL ZFSC-2.1W
-99.04 dBmvH;
NCUFX 7112 FITTTH4IM-IM-30/30-TI33A MCL -10
el
BOONTON 4220
PROPONENT KAY 839 MCL
o Proponent Receiver
ZWay Splittec: o 2Ry Splitter's 50 T Nowe "~ “Undesired
3.55 B o 15.00 dB 3.55 dB iel o tired
MCL ZFsC-2-tw KAY 839 MCL ZFSC.2-1W e dBmm/Hz
_MCL ZFSC-3-13
V.51 mm ; T - TS
] 513 " a8 %5 Dﬂm*ss'zg 0
__|Delco
o -64.94 dB
Méiching TX M . {Compol SCA
50 Q | 75Q o -65.29 dB
-1
File Name:SEI855AF XLS Level B Page 1 of 10

(se ko)




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

Basic Test Parameters: - SIGNAL
Center Frequency 94.1 MHz
RF Level -65 dBm

Main Channel Mod‘ CPN
. ' SCA Group Proponent Only
Measurement Duration: 2, 5 minutes

v
B 2eg

Digital Radio Tes: Laboratory

Test Date

Engineer(s):
7/23/97 "

DML
COMPOSITE SIGNAL
5-Band Medium Processed
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2:Prop + SCA

Mam Channel modulation
31.1a  Noise Failure Characterization — €ro pov\m‘l‘ onl\, adjusted for 110%
Noise Level Error Level (%).
C/N, Attn A “BER 20 Byte 220 Byte
8358  17.00 0 0 0
8333 1675 0011  0.193 1.064 OME 100 ‘
83.08  16.50 0011 0193  2.128 0 W‘T“I
8283  16.25 0011  0.182-  1.000 r
8258  16.00 0051 0774 4255 80 7
8233 1575 0012  0.196  1.075 0 / 7
8208  15.50 0.119 0484  4.255 s 't / e
81.83 15.25 0.114 1.644 - 8511 B 60 A —0—20 Byte
8158  15.00 0182 2224 1277 3 . A —0—220 By
8133 1475 0876  3.288 1489 &
81.08  14.50 0267 4159 2553 - 2 40 ;(
80.83 1425 0370 5029 2553 2 0 }f y
80.58  14.00 0620 6480 3511 R o
80.33 1375 0753 9873 4839 L 20 - A
80.08  13.50 1126 1286 5532 10 }rﬁ{ ) A A
79.83 1325 v 1697 1700 6630
79.58  13.00 1430 1739 6413 -0 _
79.33 1275 3397 2937 89.01 2.8 8 8 8 2 3 8 8 g ;g g @
7908 12,50 5661 3478 9130 ¥ % = % & =2 8 8 @ g g g ¢
7883 1225 4583 4242 9462
7858  12.00 9338 5854  100.00
7833 1175 1217 6434  100.00
7808 1150 1546 7747  100.00 :
7783 1125 1458 7959  100.00
7758 1100 2092 8576  100.00
7733 1075 2423 90.28 - 100.00 ’
]
File Name: SEI855AF.XLS B-1 ¢ IR
K§ Page 2 of 10

(Seiko)
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Digital Radio Test Laboratory

R Error with other SCAs
Main Channel Mod: CPN - ~ Noise Level Error Level (%)
* SCA Group: C C/N, . ‘Attn- BER 20 Byte 220 Byte
8333 1675 0o 0 ., 0
80.33 1375 0.828 10.07 1 44.09
7733 1075 2288 9192 100.0
Main Channel Mod: CPN IR
~ SCAGroup: D -2 Noise Level Error Level (%)
o C/N; " ‘Attn BER_‘; +20° Byte 220 Byte -
Pl et : :
8333 1675 0011 - 0193 1064
80.33 13.75 1.489 15.93 63.44 -
77. 33 : '10.'75 13425 96.36 100.0
Bl.Za i
[ ] 67kHz S/N Ratio (Dayton AF200 SCA Reccwer)
SCA Group: C * ; 7 SIN :
* Main Channel Mod: CPN _ = (dB) E0&C
Best Case 67 kHz Only 46 No MCM
Best Case 67 kHz 437 RMS with 15kHz Low Pass Filter
RBDS & 67 kHz 30,6/ 3% KPS
Proponent & 67 kHz 31.4-J Deviation = 5.5 kHz: Fmod=1 kHz
RBDS, Proponent & 67 kHz - 28Y
RBDS, Proponent & 67 kHz. 25 OME
o Algo M&Muﬂup\ iw F-
H2b (neb in dest procedure)
e Main Channel S/N Ratlo (Denon RX 2)
SN
4 (dB) RMS with 15 kHz Low Pass Filter
SCA Group None 61 0dB taken with 1 kHz Mod Souce
Proponent Only 61 '
c 60.3
D 59.7
C @ OME 45
B-1

File Name: SEI855AF . XLS

( SQ‘(\Q))

Page 4 of 10



Test B-3

Signal Failure with Noise and Multipath

35



Digital Radio Test Laboratory

Insemonl.ou L ' -
From To ' (dB)
6 Way Output 3Waylnpt 0.1
6 Way Output RX Input 58.40
3 Way Input RX Input 1829
827 B
_ {SIM#
© 1 23.00dB
HPI1759C L 24|
- MCL SAT-2
MCL ZnSC-615 HP11759C MCL ZFSC4-1
CW Cal
«46.35 dBm
— Yo zrscrin
e e R RErr
T 35548 101 dB o 5.13 dB
MCL ZFSC-2-1W  KAY 839 \
 [Term
T
- — — C ) i [Noise
e Com. . + IBind] _ | d . .
Noisé Com - ™ 500 B ™1 16,00 aB T 7| 4654 dBm
NCUFX 7112 RITTIIIM-SM- S50 TITIA WIENSCHELL . _ BOONTON 4220
1 cwea ' Proponent Receiver
T Way-Spliti- Way Sl L -65.14 dim i1 Nolse™ ] . Undesired
3.55 dB o -143.53 dBmHz dBm
MCL ZFSC-2-1W  KAY 839 - MCL ZFSC-2-1W .12.44 dBm
MCL ZFSC-2-13
] b 3 Way Split s o [Milthing TX: . [TuasRD
HP 85668 cwonl o 5.13 dB 150 150 "1 6529 dB
cweal 0.2 dBm -
569 dBm o S0RENIE Load _ [Deleo .
dB " | 6494 dB
oo | MABECHIG T  [Compoisca .
s0Q | 750 -65.29 dB
Level B3
File Name:MIT855AA. XLS eve

Page 5 of 10 {3
(Mitre) : &



B-3 Multipath

7125197

Digital Radio Test Laboratory

Characterization of HS Digital Subcarrier Signal Failure
SIGNAL

Basic Test Parameters:

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

SCA Group: C

Error Measurement Dutation: _2.5 minutes .

Noise Level

C/N. Attn -

Urban Slow 13193  63.75
89.18 21.00

88.18 20.00

87.18 19.00

86.18 18.00

85.18 17.00

84.18 16.00

Urban Fast 131.93 63.75
S 8718 19.00

86.18  18.00

85.18 17.00

84.18 16.00

« . 8318 15.00

8218 14,00

Rural Fast 13193  63.75
90.18  22.00

89.18 21.00

88.18 20.00

87.18  19.00

86.18 18.00

Obstructed 13193  63.75

File Name: MIT855AA.X1S

(M fre)

" 0.010

PROPONENT SPECIFIC

- Analog SCA modulated with, ABBA.

~COMPOSITE SIGNAL '

ORBAN #2

- Main Channel modutation
- adjusted for 110%
: 5 BandMedxum Fast Processing

Error Level (%)
BER- 20 Byte 220 Byte
0.000  0.000 0.000
0.000 0.000 0.000
0.014 0.572 1.867
0.182 6.727 14.80
0447 1586 2787 ..
1.242 3068 4082
2.295 40.73 51.73
0.000 0.000 0.000
-0.000 " 0,000 0000 .
0333 . 0941 b=T 4D (\»’"‘1‘ ur 7‘"“’)
0179  6.227 14.50
1058 . 3037 5075
3647 - 7372 ..9525
8820 9641 100,
0000 0.000: 0000 -
10.000 0.000 0000 '
0.009 0304 0933 n= ~ 46 (“"“‘ wrhan sl
0.491 17.24 38.67
- 2.850 69.95 . 96.67
- 6.976 9543 - 100.0
49.83 100.0 100.0 ¢
B-3

Page 6 of 10

" COMPOUT 1. Proponent Only
-COMP QUT 2: Prop + SCA

o
-



BOONTON 4220

=593 dBm

From

6 Way Output
6 Way Output
3 Way Input

Insertion Loss
To (dB)
3Waylnpt 4013
RX Input 584
RX Input 1829

HP11759C
; MCL SAT-2
22.15 dB
MCL ZBSC-61$ HP11759C MCL ZFSCA4-1
CW Cal
4685 dBm
——— — ZFSCI-13
o JAttenuator- . o 3 Way Comy -
101 dB 5.13 dB
MCL 2FSC-2-1W  KAY 839 A
o JTem
50Q
a8
e Com Atterin [T [Noise %
Noise:Com:_ . : e
NC UFX 7112 RITTIPIM-IM-50/58-T13A WIENSCHELL BOONTON 4220
1 CW Cal Proponent Rq
2:WaySplit: 65.14 dBm rad I
3.55 dB -65.23 dBm 14853 dBm/Hy
~72.44 dBm
MCL ZFSC-3-13
- Way Split - - o | MRICHINE TXCT - [O3mn
cwea 513 dB T s0Q ) 7sq 5500 &6
-60.2 dBm
- ATMENRE Lo _ [Deleo
B -64.54 dB
o[ MIENING TXC: . [Compolsca
s0Q | 750 65.29 dB
File Name:SEI8SSAF.XLS Level B-3

(Sd )(u)

Page 5 of 10
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Digital Radio Test Laboratory

B-3 Multipath ' o , ;‘
Characterization of HS Digital Subcarrier Signal Failure =~ %
Basic Test Parameters: SIGNAL o PROPONENT SPECIFIC

One Path Zero Phase Reference: -65dBm
Main Channel ' Mod: CPN .
' SCA Group: C Analog SCA modulated with ABBA,
Error Measurement Duration: 2.5 minutes

e

Noise Level Error Level (%)
CIN, Attn BER 20 Byte 220 Byte
Urban Slow 131.93 63.75 4771 10.91 24 44

89.18 2100 1587 3584 5333
88.18 2000 1935 4188 5714
87.18 1900 2125 4372 6310
86.18 1800 2538 4852 6500

Urban Fast 131.93 6375 = 3941  54.10 96.30
87.18 1900  70.51 86.04 100.0
Rural Fast 13193 6375 . 4155 60.02 96.15
90.18 22.00 75.65 90.91 100.0
Obstructed 13193  63.75 99.96 - 1000 100.0
File Name: SEI855AF.XLS B-3

(Seike)

COMPOSITE SIGNAL

ORBAN #2
COMP OUT 1: Proponent Only

COMP OUT 2: Prop + SCA

. Main Channe] modulation
adjusted for 110%
5 Band Medium Fast Processing

Page 6 of 10

6%



Test B-6

Weak Signal Sensitivity

¢!

o)



B-6 Weak Signal Sensitivity o snem

CPN: - - 91 %
pilot: o 9%
proponent: 10 %
57 kHz: 0% :
67 kHz: 0%
Total Injection: 110 %
Proponent Only
23 dB

-88 <OME<  -87 dBm

File Name: MIT855AA.XLS

(Mitee)

Digital Radio Test Laboratory

81 %
9%
10 %
3%
7%
110 %

Group C
‘ 23 dB
88 SOME< %7  Bm

B-6

81%
9.%
10 %
10%
0%
110 %

Group D
- 22dB
87 <OME< 86 dBm

Simulator Mode

Page 7 of 10

>



Digital Radio Test Laboratory

B-6 Weak Signal Sensitivity o 8/25/97
CPN: 91 % 81 % | 81 9%
pilot: - - 9% : 9% 9 o
proponent: 10 % 10 % . 10 %
57 kHz: % 3% ’ 10 %
92 kHz: % 7% Ly
Total Injection: 110 % _ 110 % 110 %

Proponent Only Group C ' Group D
13 dB 13 dB 13 dB
-78 SOME<  -77 dBm 78 SOME< 77 dBm . 78<OME< 77 4pm
#
File Name: SEI855AF.XLS B-6 Page 7 of 10

N
)

(scik~)
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Test 9«1’

Re-acquisition

4%



File Name: MIT855AA . XLS

(Mitre)

Digital Radio Test Laboratory

-3
[o% ¢ Re-Acquisition -

Average

8/26/97

Re-Acquisition Time ()

11.35
17.84
12.15
16.66

15.01

14.60

Desired Signal Level at Receiver

-65 dBm

ABBA Used as Modulatio_n Source on Main Channel

Medium CHR Processing

C-1

Page 8 of 10

>
S



Digital Radio Test Laboratory *

[

-}

,Q-{ Re-Acquisition - 8/25/97

Re-Acquisition Time (s)

2.77 y

—_—

2,40

——

2:46

—_————

2.27

————

2.43

———

Average 2.47

Desired Signal Level at Receiver ' ~65 dBm

ABBA Used as Modulation Source on Main Channel
. Medium CHR Processing

File Name: SEI855AF.XLS C-1 Page8of10
( S 2 k v-) A



Test D-1

HSSC - Host Analog

%0



Digital Radio Test Laboratory .

D-1 HSSC -» Host Analog

91 % . 91 % 81 % 81 %

Main Channel:

Pilot: 9% 9 % ) 9 % Y .

92 kHz: 0% ‘ 0 % 7 % , . 0/o

57 kHz: 0% 0 % 3 7 9 ‘ 0 (;

Proponent: 0% 10 % 10 % . " o/o

Total: 100 % 110 % 10 9 o o/o

0 dB= 2.06 A\ 0 dB= 1.86 vV (]

Proponent ’
Pilot Only + Pilot Group C Group D
RF Level ‘ MITRE SEIKO MITRE S5 RS .
dBm S/N Units S/N (dB) S/N (dB) | S/N (dB SEIKO
65 50.3 50.2 ) ) S”;‘;_‘;B) S/N (dB) S/N (dB)
AU i -

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. R '

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 67 kHz SCA. .
Engineer(s): DML _ » ]

Tests Conducted: 8/11/97 : o .

File Name: HS855D1.XLS Delco
Page 1 of4
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D-1 HSSC - Host Analog

Main Channel:
Pilot:
92 kHz:
57 kHz:
Proponent:
Total:
RF Level
dBm
-65

Digital Radio Test Laboratory

91 % 91 % o
9 % 9 % 891 02 81 %
0% 0 % a % 9 %
0% 0 % 3 % 0 %
0% 10 % 10 % 10 %
100 % 10 % 10 % 10 %
0 dB= 2.37 \Y 0 dB= 215 v 110 %
Proponent
Pilot Only + Pilot - Group C G D
roup

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

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

Measurements on Leﬂ Channel
Orban #2 Composite output #1 Set for 91% Main Channel Modulatmn

Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in*Screen Box
Clipped Pink Noise on 67 kHz SCA.
Engineer(s): DML
Tests Conducted: 8/11/97

File Name: HS855D1.XLS

Ford

Page 2 of 4
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D-1 HSSC -» Host Analog

Digital Radio Test Laboratory

Main Channel: 91 % 91 % " 81 % 81 %
Pilot: 9% 9 % ¥ 9 % , o/o
92 kHz: 0% 0 % 7% o %
57 kHz: 0% 0 % 3 o 0w
Proponent: 0 % 10 % 10 % 10 %
Total: 100 % 110 % 10 % 1o %
[odB=" 7570 mv 0dB~ 6820 —mv %
o Proponent
Pilot Only + Pilot Group C Group D
RF Level MITRE SEIKO | MITRE S
B S/N (dB) SN (dB) | S/N (dB) S/ﬁlﬁg) MITRE SEIKO
A \W S

Measurements made Q-Peak detected with CCIR weighting filter (psophometric).
0 dB Reference Measurements made W1th 1 kHz Mod Source on Mam Channel L+R.

Measuremeiits on Left Channel

Orban #2 Composite output #1 Set for 91% Mam"Channel Modulatxon o
Orban #2 Composite output #2 Set for 81% Main Channel Modulation

Unit Not in Screen Box

Clipped Pirtk Noise on 67 kHz SCA.

Engineer(s): DML
Tests Conducted: 8/11/97

File Name: HS855D1.XLS

4

Denon TU-380RD ¥

Page 3 of 4
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Digital Radio Test Laboratory

D-1 HSSC -» Host Analog

Main Channel: 91 % 91 % 81 %

Pilot: 9% 9 % E 9 % 5o

92 kHz: 0% 0 % o 7 % 0 ‘;

57 kHz: 0% 0 % : 3 o

Proponent: 0% 10 % : 10 % 10 (;

Total: 100 % 110 % 10 % - o

~ |0dB= 654.0 - mV 0 dB= 5880 v 2

B R S ‘ .~ Proponent .
PilotOnly . - + Pilot Group C Group D
RFdlIB.::nvel A | | MITRE . SEIKO | MITRE SEIKO | MITRE SEIKO
\\“\\&\\%b

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

Measurements on Left Channel - o

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

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

Clipped Pmk Noxse on 67 kHz SCA.

Engineer(s): DML
Tests Conducted: 8/11/97

File Name: HS855D1.XLS Pioneer SX-201
Page 4 of 4 A
o



HSSC —)Host Analog w/distortion

S




Digital Radio Test Laboratory

. \
D-3 HSSC -» Host Analog with RF Distortion

Main Channel: 91 % a1 % ' 81 9
Pilot: 9 % 9 % | 9 o
92 KHz: 0% 0 % 0o o
57 kHz: 0% 0 % 0 %
Proponent: 0% 10 % 0 %
Total: 100 % - 110 % | o o
(]
Pilot Only Propopent Group C
R(deLev)el e MITRE " SEIKO | MITRE SEIKO
m ) S/N (dB) S/N (dB) | S/N (dB
No Distortion 61.7 50.4 (@) (dB) S/N (dB)
Narrow Band -61.6
No Distortion -63.0
Moderate Slope -63.5
Large Slope 633
: 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 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 for Group C measurements;
Unit Not in Screen Box '
Clipped Pink Noise on 67 kHz SCA.
Engineer(s): DML
Tests Conducted: 8/21/97

File Name: HS855D3.XLS Delco

Page 1 of 4



D-3 HSSC - Host Analog with RF Distortion

Digital Radio Test Laboréltory

Main Channel: = 91 % 91 % 81 LA

Pilot: 9%, 9 % 9 9

92 kHz: 0% 0 % 0 %

57 kHz: - 0% 0 % 10 %

Proponent: 0% 10 % 10 o/o

Total: 100 %: 110 % 110 °/:

Pilot Only Proponent Group C
RF Level
(dBm)
No Distortion 61.7
Narrow Band -61.6
No Distortion -63.0
Moderate Slope -63.5
Large Slope -63.3
* * Measurements made psophometrically (Q-Peak détected with CCIR wei

0 dB Reference Measurements made with 1 kHz Mod Source on Main

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

Orban #2 Composite output #2 Set for 81%
Unit Not in Screen Box

Clipped Pink Noise on 67 kHz SCA.
Engineer(s): DML
Tests Conducted: 8/21/97

File Name: HS855D3.XLS

Ford

Main Channel Modulation for Group C measurements.

ighting and 15 kHz low pass filters).
Channel L+R,

Page 2 of 4
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Digital Radio Test Laboratory

D-3 HSSC -» Host Analog with RF Distortion

Main Channel: . 91 %

91

Pilot: - 9% 9 o 81 %
S92 kHz: - 0 % 0 % %
STkHz . 0% 0 %, 0 %
Proponent: 0 % 10 % 10 0/"
- Total: . - - 100 % 110 % lll% o//o
0
Pilqt Only Proponent
RF Level * SEIKO
(dBm) SIN@B) |
No Distortion -61.7 505 | -
Narrow Band 61.6 " 50.6
No Distortion -63.0 T
‘ » B
Moderate Slope -63.5 492 493 | .
Large Slope -63.3 492 . 49 4
: * Measurements made Q-Péak déiected with CCIR weighting filter (psophometric).

0 dB Reference Measurements made with

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 for Group C measurements.

Unit Not in Screen Box

Clipped Pink Noise on 67 kHz SCA.

Engineer(s): DML
Tests Conducted: 8/21/97

File Name: HS855D3.XLS

'l. kHz Mod Soutce on Main Channel LR

Denon TU-380RD

Page 3 of 4
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D-3 HSSC -» Host Analog with RF Distortion

Main Channel:
Pilot:
92 kHz:

57 kHz:
Proponent:
Total:

No Distortion
Narrow Band
No Distortion
Moderate Slope

Large Slope

. . Measurements made psophometrically (Q-Peak detected
0 dB Reference Measurements made with 1 kHz Mod So

Digital Radio Test Laboratory

91% 9% %
9 % o o 891 :f’
0% 0 % 0 %
0 % 0 % 10 %
0% 10 % 10 %
o,
100 % 110 % 110 o
| Pilot Only Proponent Group C
RF Level MITRE
(dBm) '
61.7
61.6 | 536 ]
T
-63.0 T I
-63.5
-63.3

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

Orban #2 Composite output #2 Set
Unit Not in Screen Box

Clipped Pink Noise on 67 kHz SCA.
Engineer(s): DML
Tests Conducted: 8/21/97

File Name: HS855D3.XLS

&

Pioneer SX-201

with CCIR weighting and 15 kHz low pass filters),
urce on Main Channel L+R.

for 81% Main Channel Modulation for Group C measurements,

Page 4 of 4
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:i_ Host Analog > Digital Subcarrier
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Digital Radio Té's'f.l',aboratory ’

Inserton Loss . “.:;
From : .:;['o._ - ) (dB)
6 Way Output 3Waylnput 401}
HP 85668 6 Way Output RX Input . 58.40
Sp R 3 Way Input - RX Input 18.29
2 dB
AFM2 D HP11759C
. SIM#2 - MCL SAT-2
T 12215 dB
> 3dB
MCL ZBSC-618 HP11759C Lo + MCLZF$Cu-1
CW Cal
«46.85 dBm
WL zrscyys
pettteniator ) [Avendaer 3. Way Comb ]
101 dB 63.75 dB 5.13 dB
MCL ZFSC-2-1W  KAY 839 WIENSCHELL e ) ‘[\‘
o | Term
1s0Q
n T N \Noise
Noise:Com -+ e : -
NCUFX 7112 xmm.lu-m~mpnA L . BOONTON 4220 2
CWCal
- -65.14 dBm o
) : dBm
MCL ZFSC-2-1W 7148 B
MCL ZF$C.3.13
ot 3 Way SpliE; T oo | Miitchinig T e [ TUBBORD. - -
cwed — 313 dB 10 | 7o 4529 dB
-60.2 dBm ——————eed
ol A0tenna Load o |Delco™ 7
— 64.54 dp
200 | 750 25.29 B
\_
File Name:MIT855AA XL.S “mubjisien

Page 9 of 10 o1
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CW Calibration
Level @ RX
(dBm)
-60.5
-60.5

-60.4
60.4

-61.6
-61.6

-62.2
-62.2

-62.0
-62.0

E-%

. Digital Radio Test Laboratory

R Host Analog -» HSSC with RF Dlstortlon

Characterization of HS Digital Subcamer Sngnal Faxlure
Basic Test Parameters:

Main Channel Mod ;,:,:_Sllence or Musxc
SCA Group ‘Proponent Only
Error Measux;cment Duration: 2.5 minutes

SIGNAL

No Main Channel Modulation

Noise Level
C/N, Attn
76.37 3.50
75.37 2.50
76.47 3.50
75.47 , 2.50
76.02 425
75.02 * 3.25
75.42 4.25
74.42 3.25
75.62 425
74.62 3.25

File Name: MIT855AA. XLS

(MZ'(’NL)

BER

0.001
1.008

17.60
32.52

0.007 - -

11910

~14.95

.. 3034

2060
3559

Error Level (%)

20 Byte 220 Byte

0.073
33.15

99.79
100.0

0231 .
56.79

99.88
99.99

99.99
100.0

0.267

65.33

100.0.
11000 .

0.667 . -

90.00

1000
1000

1000
100.0

8/26/97

PROPONENT SPECIFIC - . *

Undistorted RF Path

Narrow Band

' . Undistorted RF Path

#
Moderate Slope

Large Slope

75.12

COMPOSITE SIGNAL

....ORBAN #2
comp OUT 1: Proponent Only

© = COMP OUT 2: Prop + SCA

Main Channel modulation
adjusted for 110%
Medium Contemporary Hit Radio

ABBA Main Channel Modulation

- Nqise Level Error Level (%)
'(.Z_IN.' - Attn BER 20 Byte 220 Byte
76._87 4.00 0.002 0.073 0.267
75.87 3.00 1.013 34.42 70.00
76.97 4.00 11.81 99.45 100.0
75.97 3.00 26.99 99.98 100.0
76.52 475 0.009 0.365 1.333
75.52 3.75 1.745 54 .87 91.73
75.92 4.75 10.70 99.09 100.0
74.92 3.75 24.65 100.0 100.0
76.12 475 15.28 99.84 100.0

3.75 31.65 100.0 100.0

Page 10 of 10 )
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Digital Radio Test Laboratory

From To 7 (dB)
6 Way Qutput 3Waylnpwt 40,09
6 Way Output RX Input 58.4
3 Way Input RX Inpat 18.31
APM2 HP11755C o 2 dB
_ |Pad o |SIM:#2 R - MCL SAT.2
o T 221548 T 3dB
MCL ZBSC-615 HP11759C MCL ZFSC4-1
cw cat
‘ -46.83 dBm
r——— hCLESCS-IJ
- |2:WaySpli o JAttenuator - - o |Attesiuatori _ [3Way Comb -
L _355d48 101 dB 63.75 dB 5.13 dB
MCL ZFSC-2-1W  KAY 839 WIENSCHELL, - |
o |Term -
i CTYe)
-
Noise Comi -~ o |Bacd Pasy . o |GIBRET [Noise
o .25 -47,00 dBm
NCUFX 7112 K2777-94.1M-5M-5050-7173A ‘WIENSCHELL ° BOONTON 4220
} Y : cwCal
2 Wiy e a2V { o 65.14 dom -
3.55°dB L. 000 dB " I_3.55 dB U"dﬁg“
MCL ZFSC-2-1W KAYS$39 MCL ZFSC-2.1W 3675 dom m
e ’ MCL ZFSC-3.13
o SPEETY > i o [MRIERIRG T TU-380RD
L s cwed 150 7sq sl
cwor 502 dBm l -63.29 dB
Rt g AntE1iNE Loag o |Deléo, -
48 64,94 dB
o [MAtCHIng T _ [Compolsca
00 | 7150 " 14529 B
File Name:SEI85SAF.XLS LY

(S ke)

Page 9of 10

J)

<



E-3

S Host Analog -» HSSC with RF Drstortion ’

Characterization of HS Dlgltal Subcnmer Slgnal Fallure
Basic Test Parameters: SIGNAL

One Path Zero Phase Reference -65dBm
Main Channel Mod: CPN. -
"'SCA Group: Proponent Only
Error Measurement Duration: . 2.5 minutes

No Main Channel Modulation

CW Calibration Noise Level ‘Error Level (%)

Level @ RX C/N, Attn BER 20 Byte 220 Byte
(dBm) "
-60.5 80.91 800 0023 0387  2.128
0.5 79.91 7.00 1748 4493 2043
60.4 101 800 1178 6727 © "1000 .
-60.4 80.01 700 3415 9589 10007
616 8106 925  o00il " ouss | Losii
61.6 80.06 ~ 825 0233 2998  14.89
62.2 80.46 925 0633 928 = 46.24
-62.2 79.46 8.25 5696 3992 9457 .
£2.0 80.66  9.25 1921 8407  33.33
-62.0 79.66 825 4412 3370 9022

File Name: SEI855AF.XLS

(56\45)

~ gl

8/25/97
* PROPONENT SPECIFIC | COMPOSITE SIGNAL
ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + SCA
Main Channel modulation
adjusted for 110%
Medium Contemporary Hit Radio
. ABBA Main Channel Modulation
Noise Level Error Level (%)
CN,.  Attn  BER  20Byte 220 Byte
Undistorted R; Path 82.41 9.50 0.097 0.097 1.064
1 81.41 8.50 0.148 1.547 8.511
Narrow Band 82.51 9.50 7.873 47.58 97.78
- 81.51 8.50 16.70 75.96 100.00
Undistorted RF Path 82.06 10.25 0.017 0.193 2.128
81.06 9.25 0.125 1.934 11.70
| Moderate Slope 81.46 10.25 1.461 9.973 37.63
80.46 9.25 4.261 33.04 86.02
| Large Slope 81.66 10.25 1.303 8.124 41.49
80.66 9.25 2.964 25.34 76.60
3
1]
8
g

Page 10 of 10
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HSSC - Analog SCA
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F-1 HSSC - Analog SCA

Digital Radio Tesf Laboratory

: CTM wesudts Sl\{;AQM }7, \2(”/97 dafn  whid, ﬁ[/wrg>

Test Date: 7128197

Engineer(s): DML

: (a'l kHe + ,A-r o\Jd tmm T 6T ady)
Group C- ‘Main Channel Off “] HSSC & RBDS Oﬂ' HSSC off RBDS O
Main Channel: 81 % 0% T 81 % TRA > Off
Pilot: 9% 9% 9 % 9% 81 %
67 kHz: 7% 7% 7 9% 7% 9 oA,
57 kHz: 3% D% 0% 30 7%
Proponent: 10 % 0% 0% 0% 0 OA’
Total Modulation: 110 % [ W% 97 % 100 % 1(1)2 ‘;’
) (1]
67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N
__(B) _ __(dB) (dB) (dB) @B
Medium Weak Medium Weak Medium | Weak Medxum Weak Medium Weak
SEIKO: 280/ | 275 | iLs
460 | 370 | 438.| 362 | 308/ | 295, >/ 303
MITRE: 299 4 29.0 v | 36.5 7 135
N
Main Channel: Clipped Pink Noise
67 kHz: 1kHz THD-+Noise: 22%
S/N measurements made RMS detected with 15kHz low pass filter.
L

File Name: HS855F .XLS F-1 —~
Page 1 of 2 =




Digital Radio Test Laboratory

F-1 HSSC -» Analog SCA Test Date: 7/28/97 Engineer(s): DML
; (7 kkz et aly) (e 107 head,
- Group C Main Channel Off HSSC & RBDS Off HSSC Off RBDS Off
Main Channel: 81 % 0% 81 % 81 % 81 %
Pilot: 9 % 9% 9% 9% 9 %
67 kHz: 7 % 7% 7% 7% 7%
57 kHz: 3% 0% 3% 3% 0%
Proponent: 10 % 0% 0% 0% 10 %
Total Modulation: 110 % 16 % 100 % 100 % 107 %
67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N
(dB) (dB) (dB) (dB) (dB)
Medium Weak Medium Weak Medium Weak Medium Weak Medium Weak
SEIKO: 28.0 27.5 315 30.3
46.0 37.0 438 36.2 30.8 29.8
MITRE: 29.9 29.0 36.5 33.5

Receiver: Dayton production model.
Main Channel: Clipped Pink Noise

67 kHz: 1 kHz THD+Noise:

22 %

S/N measurements made RMS detected with 15kHz low pass filter.

THD-+Noise measurement made RMS without filter.
Revised (12-17-97) to reflect 0% 57kHz injection under Main Channel Off condition.
\____

File Name: Hs855f_a

F-1 Wide

Page 1 of 4
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F-1 HSSC -» Analog SCA

Digital Radio Test Laboratory

Test Date:  12/17/97 Engineer(s): DML, TK
Group C Main Channe] Off HSSC & RBDS Off HSSC Off RBDS Off
Main Channel: 81 % 0% 81 % 81 % 81 %
Pilot: 9 % 9 % 9% 9 % 9 %
67 kHz: 7% 7% 7 % 7% 7%
57 kHz: 3% 0% 0% 3% 0%
Proponent: 10 % 0% 0% 0% 10 %
Total Modulation: 110 % 16 % 97 % 100 % 107 %
67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N 67 kHz S/N
(dB) (dB) (dB (dB) (dB)
Medium Weak Medium Weak Medium Weak Medium Weak Medium Weak
SEIKO: 45.5 40.0 47.1 404
50.0 41.5 49.6 41.2 478 40.8
MITRE: 46.0 40.0 47.2 40.4
Recetver: Dayton modified

Main Channel: Clipped Pink Noise

67 kHz: 1kHz THD+Noise:

S/N measurements made RMS detected.
Subcarrier receiver modified to provide narrow band characteristics.

Additional test to demonstrate narrow band subcarrier receiver performance.

File Name: Hs855f_a

285 %

F-1 Narrow

Page 2 of 4
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TestF-2

* HSSC > RDS Subcarrier

@7



Digital Radio Test Laboratory

(Daﬁ inplid - s fbl(pm‘/} 0(07{7& :

Engineér(s): DML

F-2 HSSC -»RBDS Test Date: 7/28/97 :
- (7 _kHy + Ro5) MssC + Ro5)
' roup C HSSC Off ~
Main Channel; 81 % 81 % 67,;(1}{20/0&
Pilot: 9 % 9% 9 o
67 SzkHz: 7 % 7% 0 9%
57 KHz: 3% 3% 39
Proponent; 10 % 0% 10 ;
Total Deviation: 110 % 100 % 103 %
0
RBDS Block Error RBDS Block Error RBDS Block Error
(%) (%) - (%)
Medium Weak Medium Weak Medium Weak
: 16 16
MITRE: 18 16 1 13
Main Channel: Clipped Pink Noise Noise Signal Ref:
Nbise Attenuator: 8.00 dB 0 dB Ref 3Win & erence 6W out
-30.97 dBm -32.50 dBm -7.30 dBm

Errors accumulated over a 2.5 minute measurement period.
EBU SQAM Disk Track 69 ( ABBA) used to exercise the 67 kiz subcarrier,

-6y olb/*\ «)f"mewuq

File Name: HS855F XLS F-2
" Page 2 of 2 i




F-2 HSSC -»RBDS

Digital Radio Test Laboratory

Test Date;

7/28/97

Engineer(s): DML

(¢TEY2 + ROS) Hssc +rds)
Group C HSSC Off 67 kHz Off
Main Channel: 81 % 81 % 81 %
Pilot: 9 % 9% 9%
G7 /92' kHz: 7 % 7 % 0%
57 kHz: 3% 3% 3%
Proponent: 10 % 0% 10 %
Total Deviation: 110 % 100 % 103 %
RBDS Block Error RBDS Block Error | RBDS Block Error
(%) (%) (%)
~Medium Weak Medium Weak Medium Weak
SEIKO: 14 19 13 18
16 16
MITRE: 18 16 11 13
Main Channel: Clipped Pink Noise Noise Signal Reference
“Noise Attenuator: 8.00 dB 0 dB Ref 3Win 6W out
74.56 dB Hz C/No -30.97 dBm -32.50 dBm -7.30 dBm

Errors accumulated over a 2.5 minute measurement period.
EBU SQAM Disk Track 69 ( ABBA) used to exercise the 67 kHz subcarrier.
Revised (12-17-97) to include C/No performance calculation.

(-(,Y' dém o woum "7"‘4')

File Name: Hs855f_a F-2 Page 3 of 4




Digital Radio Test Laboratory

F-2 HSSC -»RBDS Test Date:  12/10/97 Engineer(s): DML

Group C HSSC Off 67 kHz Off
Main Channel: 81 % 81 % 81 %
Pilot: 9% 2% 9 %
67 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 Block Error RBDS Block Error RBDS Block Error
(%) %) (%)
Medium Weak Medium Weak Medium Weak
SEIKO: 6 7 6 6
6 7
MITRE: 6 8 7 8
Denon TU380-RD receiver modification removed on 12-10-97 and re-tested.
Main Channel: Clipped Pink Noise Noise Signal Reference
Noise Attenuator: 7.50 dB _ 0 dB Ref 3Win 6W out
74.63 dBHz C/No -31.70 dBm -32.66 dBm -7.44 dBm

Errors accumulated over a 2.5 minute measurement period.
EBU SQAM Disk Track 69 used to exercise the 67 kHz SCA.

Revised (12-17-97) to include C/No calculation.

File Name: Hs855f_a F-2a Page 4 of 4
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Interference tests - hlock diagram
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Digital Radio Test Laboratory

LS P 1)

R

R0 B[

;:NTON4220 MCL ZFSC-3.13
- L mnd >~ ETCR -,
o Simulator Network MCL SAT -20-2-3 ]
TELONIC
MC1, ZBSC-615 BOONTON 4220
Noise Cott. -31.00 dBm _¥NUM! dBmi;
AWGN BOONTON 4220
NCUFX 7112 KI777-54.1M-5M- 0190 TIDIA. _
e o [ZWayspliter: ' -32.65 dBm
Uodesired T L__3554dB 0.00 dB OME BOONTON 4220
' MCL ZFSC-2:1W]
50Q
Y e e
2 Wy Splitter > w20y Splier %= | Undesired
3.55 dB 15.00 3.55 dB -64.85 dBm dBm/Hz -65.00 dBm
MCL ZFSC-24W KAY 839 MCL ZFSC-2:1W T
MCL ZFSC-3-13
y:Splitter o IRERRE T . EVETTINR)
513 48 50Q ] 750 - EIY
o |Deico
-64.98 dB
o Malching TX - o [Compol SCA
0Q ]| 750 "3
File Name:HS855G XLS Level G v. Page 1 of 10
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Digital Radio Test Laboratory

Audio Precisi

Composite
Random Pink pos - ;
Noise o | Undesired
™ Distribution Composite o (BT TR TAT
Amplifier ot Desired

Y

Y

Output #1|

Output #2

File Name:HS855G .XLS

Index: COMP

Page 2 of 10
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Test G-1

Ist Adjacent Channel Interference

4

2




Digital Radio Test Laboratory
(pes:rul - 944 MW%)

G-1.5 Lower First Adjacent s . Upper First Adjacent s e
Analog -» HSSC 93.9 MHz - Analog -»HSSC *  943MHz o o
Desired  Undesired - , Desired  Undesired Clipped pink noise on undesired subcarriers,
Main Channel: 81 S % ManChame: s .8 % ABBA on Desired analog subcarrier.
67kHz: 7 10 . % 67kHz 7. 10 %
92 kHz: 0 10 % 92 kHz: 0 10 %
57kHz: - 3 0 % - 5TkHz, 3 0 %
Proponent: 10 0O - % : = Proponent: - 10 0 %
Total Deviation: 110 110 % Total Deviation: 110 110 %
- MITRE Lower 1st Adjacent - 1 MITRE Upper 1st Adjacent 8/6/97
ATTN D/U BER  20Byte 220Byte | ATTN D/U BER  20Byte 220 Byte [EO&C
@B) _ (dB) (%) % % (dB) (dB) %) %) %)
13.50 -6.35 0.026 0.985 - 3.067 19.50 -10.35  0.009 0.365 1.067
1250 735 1335 9978 1000 | 850 1135 0318 1164 2507
L _ 750 1235 1539 4418 6707
4 ' '
< \\; 6.50 -13.35  4.003 78.92 97.26
5 ' - o
xb @N 550 ©  -1435 9517 9664 100.0
x A —
BN g SEIKO Lower 1st Adjacent , ' _ SEIKO Upper 1st Adjacent = - 8/5/97
ﬁ"’ ATIN DU BER  20Byte 220Byte | ATIN  D/U BER  20Byte 220 Byte
B (dB) ) ) (%) dB) _ (dB) (%) (%) (%)
‘ Clean at 9.0 dB. U Ist
8.50 -1.35 0.011 0.193 1.064 10.50 0.65 0.125 0.580 3.191 _|OME, Clean at 11%";;
7.50 -2.35 0745 1257 2128 | 950 -0.35 0.102 1.451 8.511
6.50 -3.35 1.041 3.675 12.77 8.50 -1.35 43.03 94,74 100.0
5.50 -4.35 12.31 62.83 100.0 7.50 -2.35
4.50 -5.35 94.55 100.0 100.0 6.50 -3.35
File Name: HS855G.XL.S G-1
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Digital Radio Test Laboratory

G-1 First Adjacent 7/30/97
Analog -» Analog & HSSC -» Analog

Desired  Undesired- Desired - Undesired

Desired - Undesired

Main Channel: 81 81 % 81 81 % 81 81 %

Pilot: 9 9- %: 9 9 % Y 9 %

67kHz: 10 10 % 10 0 % 10 0 %

92kHz: 10 10 % 10 7 % o 10 0 %

57kHz:. - © 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 and 15 kHz low pass filters .
Kay #3 51.0 dB SCA Measurements are RMS detected with 15kHz low pass filter,
18.6 “Best Case Main Channel S/N=50dB. ' ' -
- Clipped Pink Noise on the Undesired main and sub carriers.
At 5 dB D/U S/N measurements vary from 35 - 47 dB. 'f.ovwerv 1st,
92 kHz 0dB signal measurement 3 dB low. Upper 1st.
G-1.3 G-14
Analog -» Analog HSSC -» Analog HSSC -» Analog
94.3 MHz Reference Group C Group D
( ' ) D/U(dB) S/N(dB) S/N(dB) D/UB) S/N(@B) S/N(dB) D/UB) SN@B) s/N )
" S/n=45dB__67kHz ' 92 KHz [sm=45dB  67kHz 921y In4SIB 67Kty gy
.0 30 ;' 26 0 31
25 :
.0 28 25 ‘ . MITRE
0 31 27 0 32 25 | SEIKO:
Analog -» Analog .. HSSC > Analog HSSC -) Analog
93.9 MHz Reference , ' .. GroupC Group D
(( ) D/U(B) S/N(dB) S/N(dB) D/U(B) S/N(B) S/N(dB) DUM@B) SN@B) sN (dB)
owén sm=45dB  67kHz  92kHz s/n=45dB _ 67kHz _ 92 kHz S0=45dB  67kHz 92 kHy

5 29 33 5 29 _
s 28 3 33 MITRE:
2 29 34 5 29 34 | SEIKO:

File Name: HS855G.XLS Delco 1st Adj |

Page 5 of 10 =
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G-1 First Adjacent

7/31/97

Analog -» Analog & HSSC -» Analog

Desired Undesired

Desired  Undesired

Desired Undesired

Main Channel: 81 81 % 81 81 3 % 81 81 %
Pilot: 9 9 % 9 9 i % -9 9 %
67 kHz: 10 10 % 10 0 b% 10 0 %
92 kHz: 10 10 % 10 7 % 10 0 %
57kHz:. 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % L0 10 % 0 10 %
Total Deviation: 110 110 % : 110 110 % 110 110 %
3Winput -32.4 324  dBm ‘Main Channel measurements are Q-Peak detected with CCIR filter .
Kay #3 51.0 dB SCA Measurements are RMS,
18.6
G'l-3 T G‘14 ’
Analog -» Analog HSSC -) Analog HSSC - Analog
94.3 MHz Reference Group C Group D
( o gen) D/U(dB) S/N(dB) S/N (dB) D/U(B) S/N(dB) S/N(dB) D/U@B) sN@B) s (dB)
Pl s/n=45dB  67kHz 92 kHz s/m=45dB__ 67kHz 92 kHz Sn=45dB _ 67kHz 92 kHz
21 45 . 47 21 45 .
21 “ 46 46 MITRE:
r 21 45 47 21 43 46 | SEKKO:
Analog -» Analog HSSC -» Analog HSSC -) Analog
93.9 MHz ¢ Reference Group C N Group D
( DU@B) S/N(B) SN (dB) D/U@B) SN(B) BN By DU@E) SN(@B) s @)
Lovtn ) sn=45dB  67kHz  92kHz sn=45dB _ 67kHz _ .92 ki Sn=45dB  67kHz 92kl
36 46 ) 36
36 - 46 52 46 32| MITRE:
36 46
22 36 46 52| sEKxo:
File Name: HS855G . XLS Pioneer 1st Adj
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G-1 First Adjacent

7/31/97

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 ay
92 kHz: 10 10 % 10 7 - % . 10 0 9%,
57kHz: = 0 0 % 0 3 % 0 10 %
Proponent: 0 U % o 10 "% 0 10 %
Total Deviation: 110 110 % ‘1o 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
G-1.3 G-1.4
Analog -» Analog HSSC -» Analog HSSC -» Analog
94.3 MHz Reference Group C Group D
D/UdB) S/N(@B) S/N(dB) D/U(@B) S/N(dB) S/N(dB) D/U(B) SN @dB) SN (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/m=45dB 67 kHz 92 kHz
11 39 38 11 40 37 MITRE:
14 40 40 » B -
' AL 40 39 11 40 38 SEIKO:
.
R Analog -» Analog HSSC -» Analog HSSC -» Analog
93.9 MHz Reference Group C Group D
D/U(dB) S/N(dB) S/N(dB) D/U(B) S/N(dB) S/N(dB) D/U(B) SN@B) SN (dB)
s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
24 43 49 24 43 49 | MITRE:
24 42 48 .
24 43 49 24 43 49 SEIKO:
File Name: HS855G.XLS Denon 1st Adj Page 9 of 10
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Test G-2
2nd Adjacent Channel Interference

("

713




Digital Radio Test Laboratory

G-2.5 Lower Second Adjacent Upper Second Adjacent
Analog -» HSSC 93.7 MHz Analog - HSSC 94.5 MHz
Desired  Undesired . Desired  Undesired v
Main Channel: 81 81 . % Main Channel: 81 81 %
Pilot: 9 9 Y% ' Pilot: 9 "9 %
67 kHz: 7 10 % 67 kHz: 7 10 %
92 kHz: 0 10 % 92 kHz: 0 10 %
57 kHz: 3 0 % 57kHz: - 3 , O %
Proponent: 10 0 % Proponent: 10 0 %
Total Deviation: 110 110 % - Total Deviation: 110 110 0%
MITRE Lower 2nd Adjacent MITRE Upper 2nd Adjacent Y
ATTN D/U BER 20Byte  220Byte | ATIN D/U BER 20Byte 220 Byte |[EO&C ¢
@) __(dB) %) %) %) @) @B %) %) %)
2.50 4735 0013 0.513 1.875 0.00 ~49.85 _ Unable o achieve OME.
1.50 ~48.35 0.959 32.94 66.93
050 4935 4336 86386 100.0
0.00 -49.85 7.329 96.65 100.0
SEIKO Lower 2nd Adjacent . SEIKO Upper 2nd Adjacent 21597
ATTN :D/U BER 20 Byte 220 Byte | ATTN D/U BER 20 Byte 220 Byte
@ @B % (%) W | @ @ )
20.00 -29.85 0.023 0.387 3.191 13.00 -16.85 0.017 0.291* 2.128
19.00 -30.85 0.250 3.191 19.15 12.00 -17.85 0.449 6..452 30.11
18.00 -31.85 5.536 33.47 89.01 11.00 -18.85 4.772 33.07 85.71
17.00 -32.85 22.49 81.29 100.0 10.00 -19.85 10.72 58.48 98.89
16.00 -33.85 55.79 96.74 100.0 9.00 -20.85 14.24 64.86 98.88
File Name: HS855G.XLS G-2 Page 4 of 10
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G-2 Second Adjacent

7/30/97

Analog -» Analog & HSSC -» Analog

Desired  Undesired

Digital Radio Test Laboratory

Desired Undesired

Desired Undesired

Main Channel: 81 81 % 88 : Yo 8... 81 %
Pilot: 9 9 % e % o9 %
67kHz: 10 10 % 10 0 % 10 0 %
92kHz: 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 %
3 Winput -32.64 -32.67 dBm Main Channel measurements are Q-Peak detected with CCIR and 15 kHz low pass filters .
Kay #3 51.0 dB SCA Measurements are RMS detected with 15kHz low pass filter,
Best Case Main Channel S/N=50dB.
Clipped Pink Noise on the Undesired main and sub carriers,
At -40 dB D/U S/N=47 dB.,
Best Case 67kHz S/N = 46 dB & 92 kHz S/N=52.5dB.
92 kHz signal and noise measuremnents similar,
G-23 . G-2.4
Analog -» Analog HSSC -» Analog - HSSC -) Analog
94.5 MHz ‘Reference : Group C ~ GroupD
C : ) D/U(dB) S/N(dB) . S/N (dB) D/U(dB) S/N(dB) S/N(dB) D/U@B) . SN@B) s/N (dB)
“wer s/n=45dB  67kHz . 92 kHz s/m=45dB- 67kHz 92 kHz S/n=45dB  67kHz 92 kHz
-40 36 5 -40 36 5 MITRE:
-40 36 5 . |
. -40 36 5 -40 36 5 SEIKO:
Analog -» Analog HSSC -» Analog HSSC - Analog
93.7 MHz Reference Group C Group D
(o ) D/U(@B) S/N(dB) S/N(dB) D/U(dB) S/N(@B) SN (dB) DU@B) sN@B) sN (dB)
w s/m=45dB  67kHz 92 kHz sm=45dB  67kHz 92 kHz Sm=45dB  67kHz 92 kHz
-40 32 5 -40 32 5 MITRE:
40 22 6 R
-40 33 5 -40 33 5 SEIKO:
File Name: HS855G.XLS Delco 2nd Adj Page 6 of 10
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G-2 Second Adjacent

7/31/97

Analog -» Analog & HSSC -» Analog’

Main Channel:

- Desired Undesired

81 81 %

Digital Radio Test Laboratory

- Desired  Undesired 3
81 81

Desited  Undesired

% 81
Pilot: 9 9. % 9 9 _ % 9 891 ‘.%)
67KHz 10 10 % 0 0 % 0 i
92kHz 10 10 % 10 7 % 10 0 o
57kHz: = 0 0 % 0 3 % 0 10 oA
Proponent: 0 0o % 0 10 % 0 10 oA
Total Deviation: 110 110 % 110 110 % 110 110 o/A
. o . °
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 ‘
___G23 G-2.4
Analog -» Analog HSSC -» Analog H
94.5 MHz Reference : Group C Ssgr;;Alr;alog
D/U(dB) S/N(dB) S/N(dB) D/U(B) S/N(dB) S/N(dB) DU@R) SN (?na .
s/m=45dB  67kHz 92 kHz | s/n=45dB  67kHz 92 kHz S/M=45dB  67kHz 92 IE:IZB)
. ’ . H
-5 46 39 -15
-15 46 36 . 46 39 MITRE:
— a6 30 15 46 40 | SEIKO:
R Analog -» Analog - HSSC -» Analog
93.7 MHz Reference Group C HSSéln;:lpA;l)alog
D/U(@B) S/N(dB) S/N (dB) D/U(B) S/N(dB) S/N(dB) D/U (dB
sn=45dB 67kHz  92kHz 's/m=45dB _ 67kHz 92 kHz s/n=4(5d]; sg Sg) S9/12‘I 152{2)
| 14 46 49 a5
12 46 49 15 46 49 | MITRE:
15 a6 49 -16 46 49 | SEIKO:
[}
L]
File Name: HS855G.XLS Pioneer 2nd Adj
Page 8of10 =3

.G\




Digital Radio Test Laboratory a

G-2 Second Adjacent 7/31/97 ‘ .
Analog -» Analog & HSSC -» Analog

3

Desired  Undesired
81 81

%

Desired  Undesired
81 81

Desired  Undesired

Main Channel: % 81 81 o,
Pilot: 9 9 % 9 9 % 9 9 %
67kHz: 10 10 % 10 0 % 10 0 %
92kHz: 10 10 % 10 7 % 10 0 %
57kHz: - 0 0 % 0 3 % 0 10 %
Proponent: 0 0 % 0 10 % 0 10 %
Total Deviation: 110 110 % 110 110 % 110 110 %
3Winput -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 '
G-2.3 G-24
. Analog -» Analog HSSC - Analog HSSC -) Analog
94.5 MHz Reference GroupC - GroupD
D/U(B) S/N(B) S/N(dB) D/U@B) S/N(dB) S/N(dB) D/UB) s/NdB) $/N (dB)
s/m=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz s/n=45dB 67 kHz 92 kHz
-33 41 0 -33 :
. . o =~ 41 0 MITRE:
-33 41 0 =33 41 0 SEIKO:
Analog -> Analog HSSC -» Analog HSSC
. - A
93.7 MHz : Reference Group C Gro:xp gal -
D/U(dB) S/N(dB) S/N (dB) D/U(B) S/N(B) S/N(dB) DU@B) sN@s) sN (dB)
s/n=45dB 67kHz  92kHz sm=45dB  67kHz ‘92 kHz S/m=45dB  67kHz 92 kHz
29 41 12 29
29 a o : _ 41 12 MITRE:
<29 41 13 -29 - 41 13 SEIKO:

File Name: HS855G.XLS

Denon 2nd Adj

Page 10 of 10




Test H (B-1)

Signal Failure with Noise (pilot unlocked)

78



Digital Radio Test Laboratory

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

3241 dBm

BOONTON 4220
KAY 839 i - _
8.27 dB 25.20 dB
o Simulator Networlk MCL SAT -20-2-3
TELONIC
t
MCL ZBSC-615
Modiilation
BELAR
Noise
Noise Cém .. - ~99.06 dBmvHy
AWGN
NCUFX 7112 KITT754.1M-SM-30/S0-7133A MCL -10
63.75 dB OME BOONTON 4220
PROPONENT KAY 839 McL
- Proponent Receiver
- Lesirec Noise: - Undesired
6464 dBm -145.54 dBmvHz dBm
MCL ZFSC-2-1W KAY 839 MCL ZFSC-2-1W +63.20 dBm
A
Buva zrscaus
Way Splitter . Denon TU-380RD
513 -dB - 65.12 4B
p
o |Delco - .
)
- . [Compol SCA
- -65.12 dB
File Name:HS855H XLS Level H B-1 Page 10f 6
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(H) B-1 Additive White Gaussian Noise
Characterization of HS Digital Subcarrier Signal Failure

(H)B114

C/N,
87.65

86.65
87.65

86.65

File Name: HS855H.XLS

Basic Test Parameters:

Analog Receivers: Delco RX 7
Dayton 67kHz SCA Receiver
Denon RX 2 RBDS Receiver W/RDS Check software utilty .

Center Frequency:
RF Level:

Digital Radio Test Laboratory

SIGNAL

94.1 MHz
-65 dBm

Main Channel Mod: CPN

. SCA Group: Proponent Only

Measurement Duration: 2.5 minutes

Noise Failure Characterization — P copon et 0ul7

- Noise Level

Attn
21.00

20.00

21.00

20.00

BER
0.000

0.011

0.000

0.017

Error Level (%)

20 Byte 220 Byte
0.000 . 0.000
0.193 1.064
0.000 0.000
0.290 2.128

PROPONENT SPECIFIC

“TestDate™

Al Engineer(s):
9/3/97 Dh/i ©
COMPOSITE SIGNAL

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

Noticed increase in HCorrected Packets with CPN modulation
Syst;m exhibits inconsistent performance with previous noise tests

“ Locked to on-air pilot.
Locked to on-air pilot.
Not locked to on-air pilot.

Not locked'to on-air pilot.

H B-1

Page 2 of 6
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Test H (D-1)

HSSC = Host Analog (pilot unlocked)

Bl



Digital Radio Tev.s't“Laboratory

( H> D-1 HSSC -» Host Analog

Main Channel: 91 % _ : 91 % 81 9%

Pilot: 9 % » o 9 % 3 9 % 81 %

92 kHz: 0% 0 % ; 7 % 9 %

57 kHz: 0% : 0 % 3 % 0 %

Proponent: 0% _ 10 % 10 % 10 %

Total: - 100 % 110 % 10 % 10 %

Proponent 3
Pilot Only : + Pilot Grdixp c Gromn D
. oup
RF Level SEIKO
dBm SN __ Units S/N (dB) SEIKO SEIKO

65

‘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 67 kHz SCA.

Engineer(s): DML

Tests Conducted: 9/2/97 18.999929 kHz On Air
19.000009 kHz Seiko Locked

i : 55H.XLS H Delc .
File Name: HS855H.X ) =ICOo | Page 3 of 6



(H) D-1 BSSC-» Host Analog

Main Channel:
Pilot:
92 kHz:
57 kHz:
Proponent:
Total:
RF Level
dBm
-65

Digital Radio Test Laboratory

91 % 91 % 0
9% 9 9% i;l .,2 81 :A’
0% 0 % 7« 9 %
0% 0 % 3 : 9% 0 . f
0% 10 % 0 9 0%
. 100 % 110 % 10 % 10 Yo
0dB= 237 \' 0dB 2.15 \'Z
Proponent
Pilot Only + Pilot Grohp C Group D
SEIKO - SEIKO SEIRO

Measurements made Q-Peak detected with CCIR weighting and 15 kHz low pass filters. (psophometric).
0-dB Reference Measurements made wnh 1 kHz Mod Source on Mam Channel L+R.
Measurements on Left Channel - .
Orban #2 Composite output #1 Set for 91% Main Channel Modulanon B
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Screen Box

Clipped Pink Noise on 67 kHz SCA
Engineer(s): DML

Tests Conducted: 9/2/97

File Name: HS855H.XLS

18.999929 kHz .. On Air
19.000009 kHz

. Seiko Locked

| H Ford

Page 4 of 6
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Digital Radio Test Laboratory

( H) D-1 HSSC - Host Analog

Main Channel: 91 % 91 % 81 Y
Pilot: 9% 9 % 9 .,/" 81 %
92 kHz: 0% 0 % 7 o 95 %
57 kHz: 0% 0 % 3 o 0 %
Proponent: 0% 10 % 10 ,,/° 10 %
Total: - 100 % : 110 % 110 o/" 10 %
0dB=___ 7570 mV . 0dB= 6820 mv
: Proponent ‘
Pilot Only + Pilot Group C G b
__ roup
RF Level
dBm
65
Measurements made Q-Peak detected with CCIR weighting filter (psophometric).
0 dB Reference Measurements made w1th 1 kHz Mod Source on Main, Channel L+R.
*‘Measurements on Left Channel e
Orban #2 Composxte output #1. Set for 91% Main Channel Modulatlon
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Unit Not in Sereen Box - o
Clipped Pink Noise on 67 kHz SCA
Engineer(s): DML ' o
Tests Conducted: 9/2/97- . 18.999929. kHz - OnAir
' -19.000009 kHz Seiko Locked

File Name: HS855H.XL.S

H Denon TU-380RD

Page 5 of 6
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Digital Radio Tesc Laboratory

(H) D-1 HSSC -» Host Analog

Main Channel: 91 % ‘ 91 o 81

- % o
Pilot: 9% 9 % 9 % 891 ,y/o
92 kHz: 0% 0 % - 7 oy o o
57 kHz: 0 % 0 % ' 3- e 0 o
Proponent: 0% ‘ 10 % 10 9% 10 %
Total: 100 % : 110 % 110 ~9 .
0 dB= 654.0 mV ' 0 dB= 588.0 my
Proponent '
Pilot Only + Pilot Group C Group D
o ' el T
m E | ane
65 52.2 ., 25 S/N (dB)
Y N
41.9 =
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 Channet . ; . .
Orban #2 Composite output #1 Set for 91% Main Channel Modulation
Orban #2 Composite output #2 Set for 81% Main Channel Modulation
Clipped Pink Noise on 67 kHz SCA.
Engineer(s): DML
Tests Conducted: 9/2/97 18.999929 kHz On Air
19.000009 kHz Seiko Locked
%
File Name: HS855H.XLS H Pioneer SX-201

Page 6 of 6 ©
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4.0

Injection Level Calibration and Analog Subcarrier Deviation
Plots

36



87

NRSC Digital Radio Test Laboratory Hssc

BESSEL. NULL DEVIATION~7SkHz: Fmod=13S586Hz: 7-17-97
NAB REF -5.0 dem ATTEN 10 dB

18 dB/

CENTERA 94. 1080 MHz SPAN 272 kHz
RES BW 3 kHz VBW 18 kHz SWP 100 msec

Figure 1: RF Carrier Wave & 2nd Bessel Null

85.5kHz SCA DEVIATION=?.SkHz: 7-17-97 MKR A 85.5 kHz
NAFB AEF ~5.0 dBm ATTEN 12 da —-28.00 d8
18 a8/

MARBRKER 4\
85.5 kHZ
—28| 92 dB

—
[ ————— ]

[

Fl'll1 |||

CENTER 94. 1808 MHz SPAN 342 kHz
RES BW 3 kHz VBW 108 kHz ” SWP 1@83 msac

Figure 2: 85.5 kHz Subcarrier at 10 % Injection

File Name: HS855A1. XLS Injection Calibration Page 1 of 5
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HSSC

igital Radio Test Laboratory

NRSC
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Figure 3
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File Name: HS85541L.XLS

Page 2 of 5

Exciter Input Sensitivity




&5

HSSsC

igital Radio Test Laboratory

NRSC

Figure 3: Sine 10 % Injection
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NRSC

Digital Radio Test Laboratory

90

HSSC

Desired 67kHz SCA J~1498: 7—-17-97
NABS REF —-33.0 dBm ATTEN 18 dB

12 dB8/

I 5"11‘::"

CENTER 67.08 kHz SPAN 28.0 kHz
: RES 8BW 1090 Hz VBW 1990 Hz SWP &.00 sac

Figure 6: 67 kHz Subcarrier CW and with 5.5 kHz Deviation 1 kHz Sine.

54

File Name: HS8554. XLS Analog Subcarriers

Page 4 of 5



Digital Radio Test Laboratory

91

HSSsC

NRSC
Desired 67 & 82 kHz Subcarriers 7-29-g97
NAB REF -3%.p0 dBm ATTEN 1@ dB
13 9B/
i | Al A’I |
' [ | 'n In'l I‘
‘ W,U. LY, |
- i
' I
CENTER 94,177 & MHz ’ SPAN S0.08 kHz
RES BW 3082 Hz VBW 39 Hz SWP 15.0 sec
Figure 7: Desired 67 and 92 kHz Subcarriers CW and with 5.5 kHz Deviation 1 kHz Sine.
Undesired 67 & 92 kHz Subcarriers 7-29-97
NAB REF -3as.g dBm ATTEN 13 as
i3 dB/ ﬁ
O gl
: |
. | |
L] L ) | 1
CENTER S4.477 B MHz SPAN SO.0 kHz
4HES 8W 3gQa Hz VBW 3: Hz . SHWHP 15. @ sec
Figure 8: Undesired 67 and 92 kHz Subcarriers CW and with 5.5 kHz Deviation 1 kHz Sine.
54
File Name: HS855AZ. XLS Analog Subcarriers
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5.0

67 kHz Subcarrier Receiver Characteristics at Moderate Signal
Level (-65 dBm)



93
Digital Radio Test Laboratory

NRSC HSSC

€7 kHz Audio with RBDS: 6-20-97
NAB REF 11.8 dBm ATTEN 32 dB

18 dB/

STAAT 188 Hz STOP 15.0@8 kHz
RES BW 1@0 Hz vaw 369 Hz SWP 4.47 sec

Figure 9: Noise Floor with and without RBDS at 3%

67 kHz Audio with RBDS; 8-20-97
NAB REF 11.8 dB8m ATTEN 30 dB
18 dB/
——— ' "
1
START & H=z STOP 15.0 kHz
RES 8W 120 Hz VBW 380 Hz v SWP 4.5 sec

Figure 10: Audio with and without RBDS at 3%

55

File Name: HS85550/1.X1.S 67kHz SCA Receiver Page 1 of 6



74
Digital Radio Test Laboratory

NRSC HSSC
687 kHz Audio with SEIKO: 8-~-203—~97
NAR AEF 11.8 dBm ATTEN 38 dB
T i
1@ as/ H :
: H ;
n . M I
i : :
1 . I
| .
- 5 '
START & Hz . STOFP 1S5.8 kHz
¢ RES BW 100 Hz vew 38a HZ SWP 4.508 sec
Figure 11: Audio with and without Seiko at 10%

File Name: HS855AM.X1.S 67kHz SCA Receiver Page 2 of 6



Digital Radio Test Laboratory

95~

HSSC

NRSC
67 kHz Audio with MITRE: 8—-20-97

NAB REF_ 11.8 dBm ATTEN 3@ dB

13 d8/ -

START @ Hz STORP 1S5.0 kHz

RES BW 1080 Hz VvBW 380 H=z SWF 4.50 sec
Figure 12: Audio with and without Mitre at 10%
sS
File Name: HS855AX XLS 67kHz SCA Receiver

Page3 of 6



NRSC

Digital Radio Test Laboratory

Jb

HSSsC

Filter 1

ANPL(dBr) vs FREQ(Hz) 12 AUG 97 11:45:22

5.60860

Ap

8.8

~5.988

-19.98 /’
-15.88

~-Z0.68a

-25 .88

-36.00

-35.88

-4a8.ea

-45.80

-56.80

-55.688
14

168

1k

18k 208k

Figure 13: Frequency Response

Filter 1

THD+H (%) vs FREQ(Hz)

12 AUG 97 11:48:30

20

|

Ap

i8

8.2
p )

pLL)

1k

18k 28k

55
File Name: HS855AM XLS

Figure 14: Distortion + Noise

67kHz SCA Receiver Filter

Page 4 of 6



Digital Radio Test Laboratory

97

NRSC HSSC
Filter 1 with REDS at 3: THD+N (%) vs FREQ(Hz) 12 AUG 97 11:58:42
28
Tl
10 ?)
7
= L~
7 et
/
/
] Ji L/
] — —H]
J
|
| 1
|
;
i
|
1
!
8.2
18 168 1k 16k 28k
Figure 15: Distortion + Noise with RBDS at 3%
Filter 1 with SEIKO at 182 THD+N(%) vs FREQ(Hz) 12 AUG 97 11:54:26
208
18 A
Sa
\'\
-t 4
/
] L/
P — . -
1
+
8.2
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Figure 16: Distortion + Noise with Seiko at 10%
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Filter 1 with RBDS at 3x THD+NC2) vs FREQ(Hz) 12 AUG 97 11:58:42
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Figure 15: Distortion + Noise with RBDS at 3%

Filter 1 with NMITRE at 18 THD+N(%) vs FREQCHz) 12 AUG 97 11:52:28
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Figure 17: Distortion + Noise with Mitre at 10%
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SEIKO 7-23-97 MKR 94.103 @ MH=z
NAB REF 3.8 dBm ATTEN 13 dB ~-1.90 dBm
13 dB/

? ’ ﬁ, A '
I WA
A AL A
bkuhJaJk\Lu/ \uu deuthu
CENTER 94. 183 MHz SPAN SBZ kKHz
RES BW 1 kHz v8W 30 Hz SWP SO0.0 sec

[60

HSSsC

Figure 18: Seiko RF

SEIKO 7-23-97

NAB REF_~—14.9 dBm _ ATTEN 42 dB

12 d8/

i

CENTER SO kHz

RES 8W 300 Hz VBW 38 Hz

SPAN 180 kHz
; SWP 32.9 sec

Figure 19: Seiko AFM2 Baseband

S
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NRSC HSSC

Seiko Frequency Rcsponsc  ANPL(dBr) & AMPL(dBr) vs FREQ(Hz) 23 JUL 97 11:28:18
5.80aa8
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Figure 20: Seiko Frequency Response

Sciko THD+N(2) & THD+N(2) vs FREQ(Hz) 23 JUL 97 11:29:47
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Figure 21: Seiko Distortion + Noise
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Sciko Separation L->R ANPL(dBr) & ANPL(dBr) vs FREQ(Hz)} 23 JUL 97 11:32:88
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Figure 22: Seiko Separation
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SEIKO GRAOUP C: 108~-3~97 MKAR 94.1008 @ MHz
NAB REF .8 dBm ATTEN 1@ aBb ~30.80 dBm
i o8B/

L u \
P Ao
CENTER 94.099 MHz SPAN 588 kHzx
RES BW 1 kHz vBWw 38 Hz SWP S@.2 sec

Figure 23: Seiko RF Group C

SEIKO GROUP C: 7-23~97
NAB REF —14.9 dBm ATTEN 10 dB

1@ dB/
LN
| |
}
[ Lv W |'
CENTER 8§08 kH=z SPAN 100 kHz
RES BW 380 Hz VBW 38 Hz SWP 3. a sec
I
Figure 24: Seiko AFM2 Baseband Group C
s1
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NRSC

Sciko Frequency Response C ANPL(dBr) & AMPL(dBr) vs FREQ(Hz) 83 OCT 97 13:40:54
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Figure 25: Frequency Response

Sciko Group C THD+NH(2) & THD+N(X) vs FREQ(Hz) B3 OCT 97 13:42:25
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Figure 26: Distortion + Noise
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Sciko Separation L->DR C ANPL(dBr) & ANPL(dBr} vs FREQ(Hz) @3 OCT 97 13:51:16
5.8004

Ap
—,

~5.0680

-16.6868

-15.648

-20.88

-Z25.88

-30.680

-35.688

-40 .88

-45.008

-50.08

-55.080
20 160 1k 16k 20k

Figure 27: Separation
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HSSC

NAB REF
18 aB/

SEIKO GROUP D: 18-3-97
5.8 dBm ATTEN 10 doB

MKR 94.120 @ MHxZ
~10.80 dBm

-

T

a— bl

CENTER 94 .899 MHz

RES BW 1 kHxz . VBW 308 Mz

SPAN B0 kHz
SWP S3.8 sesc

Figure 28: Seiko RF Group D

.18 dB/

SEIKO GROUP D: 7~23-97
NARS REF_—14.9 dBm ATTEN 18 dB

TR

e,

| T ]

CENTER S8 kHz

RES BW 300 H:z VBW 3@ Hz

SPAN 188 kHz
SWP 38.8 sec

58
File Name: HS8558.XLS

Figure 29: Seiko AFM2 Baseband Group D
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Seiko Frequency Response D AMPL(dBr) & ANPL(dBr) us FREQ(Hz) 83 OCT 97 13:47:40
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Figure 30: Frequency Response
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Seiko Group D THD+N(x) & THD+N(%) vs FREQ(Hz) @3 OCT 97 13:44:32

Figure 31: Seiko Distortion + Noise
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Seciko Separation L->R © ANPL(dBr) & ANPL(dBr) us FREQ(Hz) B3 OCY 97 13:52:38
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Figure 32: Seiko Separation
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HSSC

MITRE 7-22-97
NAB REF @.0 dBm

MKR 94.099 S MHz
ATTEN 1@ dB ~10 .90 dBm

1 dB/

I

Al d A 114

| fal
oo/ \edlars] l (W W

CENTER 94,1608 MHz

SPAN S08 kHz

AES BW 4 kHz VW 38 Hz SWP 58.0 sec

Figure 33: Mitre RF

MITRE 7-22-97
NAB REF —14.9 dBm

ATTEN 18 dB

1 dB/

CENTER 58 kHz
HES BW 300

’ SPAN 188 kHz
Hz VBW 38 Hz SWP 3D.02 sec

File Name:

Figure 34: Mitre AFM2 Baseband
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Hitrc Frequency Response ANPL(dBr) & AMPL(dBr) vs FREQ(Hz) 22 JUL 97 14:36:43
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Figure 35: Mitre Frequency Response

HITRE THD+N(x) & THD+N(¢) vs FREQ(Hz) 22 JUL 97 14:39:26
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Figure 36: Mitre Distortion + Noise
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Hitre Separation L->R ANPL(dBr) & AMPFL(dBr) vs FREQ(Hz) 22 JUL 97 14:41:44
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Figure 37: Mitre Separation
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MITRE GROUP C: 18-3-97 MKR 94.098 © MHz
NAB REF 0.8 dBm ATTEN 103 dBa -10.80 dBm
L. StTEn e da - ey 10 . 8T OB
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CENTER S4.1080 MHz SPAN S0 kHz
RES 8W 1 kHz v8W 38 Hz SWP S0.8 sec
Figure 38: Mitre RF Group C
MITRE Group C: 7-22-97
NAB RBEF —14.9 dBm ATTEN 18 dB
10 dB/
] |
J 1
! I LN
CENTER S0 kHz ) . SPAN 100 kHz
RES BW 320 Hz VW 30 Hz * SWP 30.8 sac
Figure 39: Mitre AFM2 Baseband Group C
S0
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NRSC HSSC

Hitre Frequency Response ¢ ANPL(dBr) & AMPL(ABr) vs FREQ(Hz) 83 OCT 97 13:59:87
5.8680

Ap
a.8 “"\]

-5.88a8

-16.68

-15.08

—-28.08

-Z5 .88

~-35.60

-48.08

—45.08

-58.80

=55.008
28 168 ik 18k 28k

Figure 40: Frequency Response

Hitre Group C THD+M(x) & THD+N(x) vs FREQ(Hz) 63 OCT 97 14:08:46
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Figure 41: Distortion + Noise
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Hitre Separation L-> R C @ANPL(dBr) & AMPL(dBr) wvs FREQ(Hz) 83 OCT 97 13:54:39
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Figure 42: Separation
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MITRE GROUP 0O: 10-3-97 MKR 894.100 O MHz
NAB REF 8.0 dam ATTEN 1B dB —-10.88 dBm
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Figure 43: Mitre RF Group D
MITRE GROUP D: 7-22-97
NAB REF —14.9 dem ATTEN 1@ aB
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T ¥ l ML
CENTER SO0 kHz - SPAN 100 kHz
AES BW 300 Hz vBW 30 HZ SWP 3.2 sec
Figure 44: Mitre AFM2 Baseband Group D
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Nitre Frequency Response D ANMPL(dBr) & ANPL(dBr) us FREQ(Hz) 63 OCT 97 13:57:53
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Figure 45: Frequency Response
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Figure 46: Distortion + Noise
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Hitre Separation L->R ©O AMPL(dBr) & ANPL(dBr) vs FREQ(Hz) 83 OCT 97 13:56:086
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Figure 47: Separation
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Test B-3 Data with Simulator Offsets




B-3 Multipath

7/25/97

Digital Radio Test Laboratory

Characterization of HS Digital Subcarrier Signal Failure
SIGNAL

Basic Test Parameters:

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

Urban Slow

Offset
-2.45 dB

Urban Fast

Offset
-2.45 dB

Rural Fast

Offset
-5.53 dB

Obstructed

File Name: MIT855AA XLS

SCA Group: C

Noise Level

C/N, Attn
129.48 63.75
86.73 21.00
85.73 20.00
84.73 19.00
83.73 18.00
82.73 17.00
81.73 16.00
129.48 63.75
84.73 19.00
83.73 18.00
82.73 17.00
81.73 16.00
80.73 15.00
79.73 14.00
126.40 63.75
84.65 22.00
83.65 21.00
82.65 20.00
81.65 19.00
80.65 18.00
131.93 63.75

BER
0.000
0.000
0.014
0.182
0.447
1.242
2.295

0.000
0.000
0.010
0.179
1.058
3.647
8.820

0.000
0.000
0.009
0.491
2.850
6.976

49.83

PROPONENT SPECIFIC

| Analog SCA modulated with ABBA.
Error Measurement Duration: 2.5 minutes

Error Level (%)

20 Byte 220 Byte
0.000 0.000
0.000 0.000
0.572 1.867
6.727 14.80
15.86 27.87
30.68 40.82
40.73 51.73
0.000 0.000
0.000 0.000
0.333 0.941
6.227 14.50
30.37 50.75
73.72 95.25
96.41 100.0
0.000 0.000
0.000 " 0.000
0.304 0.933
17.24 38.67
69.95 96.67
95.43 100.0
100.0 100.0

B-3

COMPOSITE SIGNAL

ORBAN #2
COMP OUT 1: Proponent Only
COMP OUT 2: Prop + 2CA
Main Channel modulation
adjusted for 110%
5 Band Medium Fast Processing

Page 6 of 10
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Digital Radio Test Labbratory

4
|

B-3 Multipath
Characterization of HS Digital Subcarrier Signal Failure
Basic Test Parameters: SIGNAL PROPONENT SPECIFIC COMPOSITE SIGNAL
One Path Zero Phase Reference: -65dBm ORBAN #

Main Channel Mod: CPN

SCA Group: C Analog SCA modulated with ABBA.
Error Measurement Duration: 2.5 minutes

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

Main Channel modulation
adjusted for 110%
5 Band Medium Fast Processing
Noise Level Error Level (%)
C/N, Attn BER 20 Byte 220 Byte
Urban Stow 129.48 63.75 4,771 10.91 24.44
Offset 86.73 21.00 15.87 35.84 52.33
-2.45 dB 85.73 20.00 19.35 41.88 57.14
84.73 19.00 21.25 43.72 63.10
83.73 18.00 2538 48.52 65.00
Urban Fast 129.48 63.75 39.41 54.10 96.30
Offset v 84,73 19.00 70.51 86.04 100.0
-2.45 dB
Rural Fast 126.40 63.75 41.55 60.02 96.15
Offset 84.65 22.00 75.65 90.91 100.0
-5.53 dB .
Obstructed 127.93 63.75 99.96 100.0 100.0
File Name: SEI855AF.XLS B-3
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Appendix B
RF Distortion Scenario Frequency Response |
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HSSC
Narrow 8B8and 8—12-97
NAB REF ~34.8 dBm ATTEN 1@ dB
1& a8/
\ Jﬂ \\\
1]
CENTER 94. 10 MH2z SPAN 1.03 MHZzZ
! RES BW 10 kHz VBW 2@ kHz SWP 30.0 msec
-
Figure 61: Narrow Band
Page 1 of 2
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128.

HSsC

Modeaerate Frequancy HResponse Slope 8-12-97
NAB REF -34.2 dBm ATTEN 18 dB

12 dB/

Mo LABMARE AW

hwwhh' Y ;

CENTER S4.,10 MHz SPAN 1.80 MH=Z
RES BW 10 kHz VBW 30 kHz SWP 38.80 msec

Figure 62: Moderate Frequency Response Slope

Large Freqﬁancy Raesponse Slope 8-12—-97
. AB REF_ ~34.0 dBm ATTEN 18 dB

1Z>dB/

CENTER Q4.10 MHZ ’ SPAN 1.88 MHz
RES BW 102 kHz VBW 30 kH=z SWP 380.8 msec

Figure 63: Large Frequency Response Slope
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Page 2 of 2




( Atfadh pesrt- 3) C-|

Appendix C
Proponent Receiver Characterization Data




Proponent - Mitre

C-T




(Hendid st 3 duboni ) (D

MITRE FREQUENCY RESPONSE 108 ANMPL(dBr) vs FREQ(Hz) 17 FEB 97 11:34:58
0d8= 403 m Yrms 58808

Ap

e.4 = ]

—.5608 \\

-1.600

-1.588

-Z2.088

~2.5808

-3.8688

-3.568

i -4.808
{ —4.509

-5.4888
‘ -5.580

—6.808

-6.588
16 108 1k 18k 188k

MITRE FREQUENCY RESPONSE 38 ANPL(dBr) vs FREQ(Hz) 17 FEB 97 11:38:88
2dB= 119 m Vomg .5a8888
Ap

a.8

R B
-1.600 \
-1.588
-2.868
-2.588
-3.860

-3.580
-4.6080 L
—4.588

-5.6860
-5.560

-6.008 ‘ ﬁ
-6.588
1 10 108 1k 18k 186k




OB = 29 7V

C-4

HITRE FREQUENCY RESPONSE 18

ANPL(dBr) vs FREQ(Hz) 17 FEB 9?7 11:57:59

.588080

Ap

8.8 ——

T~

- sasa

-1.008

-1.569

-2.868

-2.580

-3.884

-3.580

-4.008

-4.5680

-5.880

-5.54a0

-6.000

-6.50608
i@ 160

1k 18k

1868k

HITRE DISTORTION + NGISE 188y THD+N() vs FREQ(Hz) 17 FEB 97 11:46:18
28 /th
\
AN
18
//
¥
1/
/
1 ] ,/
8.2
) 140 180 1k 18k 108k




C-5

HITRE DISTORTION + MOISE 38x THD+H () vs FREQ(Hz) 17 FEB 97 11:49:19
28 z
Ap
19

1 L
I
!
1 /
- ==ai (R
\
8.2
148 168 1k 18k 1908k
MITRE DISTORTION + NOISE 18 THD+N(x) vs FREQ(Hz) 17 FEB 97 11:44:17
28
Ap
18
VTTH]
1 4
8.2
10 180 1k 18k 188k




MITARE OISTORTION PRODUCTS: 2—17-97 MK . 72
ETA REF 5.0 0Bm ATTEN 1@ dB -35 .60 oB
SRR R i e SOy S e
16 a8/ ! : ! f i ;
_4 ! ! ! i ;
_— . [ l — i | e e i___
i i ; ! i I
‘ i i ! |
S : : . !
: i i H ‘ - 5 l
! s = | r é
. ' . . '
" oo i
{ | 1
i | | f |
4 ! ! | '
+ i ' I
f { !
: ] i \ -
,‘ 1
i ' |
f
| |
. 4 i i i i
CENTER 258 kHz SPAN S008 kHz
RES BW 1 kH=z VBW 3 kHz SWP 1.50@ sec

MITRE DISTORTION PROOUCTS 3-27-97
ETAREF 11.4 dBm  ATTEN 3@ dB

1@ dB/

SPAN 180 kHZ

CENTER S0 kHz
SWP 3.00 sec

RES BW 300 Hz VBW 300 Hz




Digital Radio Test Laboratory C.ﬁ]

HSSC Proponent Receiver Characterization

RF (dBm) | Signal (dB) | Noise (dB)
Date: 2/17/97 ~50 0.00 3150
By: DML -55 0.00 -71.50
60 0.00 -71.20
65 0.00 -70.00
Desired Signal: 94.10 MHz Modulation: 1 kHz -70 0.00 -67.50
Injection: 100 % -75 0.00 -63.60
0dB: 403 mV -80 0.00 -59.20
-85 0.00 -54.50
Measurement: Level; RMS, with 15kHz Low Pass Filter -90 0.00 -49.50
-95 0.00 -44.80
Results: S/N vs RF Level -100 -0.03 -40.00
Limiting]  -105 -0.13 " 35.50
Threshold -110 . =220 - -24.00
-115 -8.00 -18.60
Radio Type: Alpine 7502 -120 -12.00 -18.00
-125 -15.00 -18.00
-130 -16.00 -18.00
4
File Name: MITRE_RX.XLS SN vs RF Level Page 1 of 2
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MITRE UPPER 1ST ADJACENT: 2-17-37
ETIA REF —-8.68 dBm ATTEN 12 dB

13 dB/

CENTER 52 kHz SPAN 103 kHz
RES BW 388 H=z VBW 1 kH=z SWP 3.409 sec

MITRE LOWER 1ST ADJACENT: 2-17-97
ETIA REF ~8.6 dBm ATTEN 108 dB

18 dB/

J
" Y

CENTER Z3 kHz SPAN 1202 kHZz
RES BW =20 Hz VBW 1 kHz SWP 3.09 sec




MITRE UPPER 2ND ADJACENT: 2Z-17-397 9
EIA REF -8.6 dBm ATTEN 1@ d8

190 as/

CENTER =@ kHz SPAN 120 kHz
RES BW 3088 Hz VBW 1 kHz SWP 3.0g sec

MITRE LOWER 2ND ADJACENT: 2-17-97
EIA REF -8.6 dBm ATTEN 18 dB

19 d8/

I

SPAN 120 xrHz
sec

CENTER Z2 kkHz
RES BW =gg Hz VBW 1 kHz SWP 35.@9




C-lo

Proponent - Seiko




048= B28mV

048z AS7mV

.50008

SEIXO Frequency Response 188%

ANPL(dBr) vs TREQ(HZ) 87 AUG 97 11:43:58
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-5.560

-6.008

~6.500
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198

1k

18k

180k

FiauvrE 48

SEIKO Frequency Response 38%

508808

ANFL(dBr) vs FREQ(Hz) 87 AUG 97 11:41:47

Ap

-.5008

N

-1.098

-1.568
~-2.808 7

~-2.568 /
/

-3.809 /
-3.5080

-4.089

~4.588

-5.608

-5.568

~-6.008

-6.589

1e

100

1k

1Bk

100k

FiayrRe 49:
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Hg= BemV

‘ -1.568
-2.808
/

56000

SEIXO Frequency Response 18% ANPL(dBr) vs FREQ(Hz) 87 AUG 97 11:30:49

Ap

8.0
~.5809

al ™~

-1.809
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~3.989
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-4.088
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-6.508

ie

160 1k 18k 100k

FleurE: 50

SEIRO Distortion+Moise 188 THD+N(%) vs FREQ(Hz) ©7? AUG 97 11:48:48
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19
/f'\‘
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N
N [ —1
Pong
1
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18 100 ik 18k 1868k

Fi6uRke: S|

1)-0



SEIKO Distortion+Moize 38%

THD+M(x) vs FREQ(Hz) 87 AUG 97 11:58:18

28
Ap
18
\L\ P
1
8.2
18 199 1k 18k 190k

Fiaure: 52

SEIXO Distortion+Noise 18%

THD+N(%) vs FREQ(Hz) 87 AUG 97 11:51:34

20
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10 108 1k 18k 180k

FilayrE - 53

)7



ArIKO DISTONRTION PRODUCTS

-87
FIALY HEE 11,8 diim ATTEN 39 ¢
woup/s
L I ] L
CENTER 258 kHz SPAN 500 kHz
RES BW 1 kHz VBW 3 kHz SWP 1.50 sec
Fi16uRE 54

GEIKO DISTORTION PRODUCTS B8-7-97
NAfA AEF 11,8 dBm  ATTEN 30 dB

10 dB/

CENTER S kHz
' RES BW 3d#3 Hz VBW 308 Hz

FlenwRE 645

SPAN 180 kHz
SWP 3.00 sec

19



LR

Proponent Recelver Characterization
Date: 8/707
Engr: DML

Desired Signal: 94.10 MHz Modulation: 1 kHz

Deviation: 100 %
0dB: 828 mv

Measurement: Level, RMS with 15kHz Low Pass Filter

Results: S/N vs RF Level

Radio Type: PC Expansion Card

Flle Name: SEIKO_RX.XLS

SN vs RF Level

Digital Radio Test Laboratory

nssc
RF (:Bm[ Signal (dB) | Nolse (dB)
-50 0.00 -48.20
-55 0.00 -48.20
-60 0.00 -48.20
-65 -0.01 -48.20
-70 -0.03 -48.20
-15 -0.03 -48.00
-80 -0.04 -47.30

Page 10f2

HSSC

41000 N

-15.00

3

-20.00

2500 | o oo o ]

3000 | —erd
g
>-35.00

-40.00 | —-- -

-45.00

5000 [-ocee e o m R

-55.00

-60.00

-65.00

-70.00 -

-75.00

-130
-125
-120
-115
-110
-105

File Name: SEIKO_RX.XLS

g8 5 8 3 3
.

RF Level (dBm)

SN vs RF Level

FimurE &6

-75

-70

Page 2 of 2




¥y up/

L R T PN S

NALY

AL dfdm

SN AN LY § L

ATTEN 3@ d

CENTER 50 kHz

CEIKO LOWER 1ST ADJACENT:

RES BW 333

NAF REF  11.0 dBm

11 dp/

CENTER

Hz

VBW 1 kHz

FlevRe

ATTEN 30 dB

8~7-97

G7

SPAN 189 kHz

SWP 3.90

sec

G@ kHz
RES BW 34a0¥

Hz

VBW 1 kHz

Fliovke o<

SPAN 10d kHz

SWP 3.080

sec

H-9



Ry

SEIKO UPPER 2ND ADJACENT: 8 7
MAfR REF 44,09 oBm ATTEN 38 de

1Y des/

M|

CENTER 5@ kHz
HES BW 388 Hz VBW 1 kHz

ewuvRrEe

SEIKO LOWER 2ND ADJACENT: 8-7-97
NAF REF 11.92 dBm ATTEN 33 dB

59

SPAN 108 kHz
SWP 3.00

sec

14 di/

CENTER 50 kHz
' HES BW 300 Mz VBW 1 kHz

P pURE 6D

SPAN 118 khz

SWP 3.80

ser.

L)-7
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If in the review or use of this document a potential change appears needed for safety, health or technical
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