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NRSC-R33

FOREWORD

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

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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Digital Radio Test Laboratory

High Speed FM SubCarrier SubCommittee

Proponent System Test Results

Spectrum Analysis Plots on
Main channel audio during 30 seconds of silence from
DAT Tape Logs under various operating conditions



.t
L]

Summary of FFT Plots

Contents:
The next 12 pages have a summary of the High Speed DAT test tape logs with minor operator

comments.

This is followed by the plots themselves, numbered for each tape track.

Process overview
The FFT engine was cleared, reset and started 3 seconds into the 30 silence period on each track

and stopped during the last | second. The composite peak energy seen across a DC to 25 KHz
spectrum was captured and the result plotted. The device was set to bin this space into 400 equal
spaced samples (providing a frequency resolution of 62.5 Hz). During this run, the operator
listened to the output and observed the spectrum for any abnormal change in energy. If such was
seen, an attempt was then made to get a “close up” of the time or spectrum of interest.
Additional spectrum plots are provided in these cases.

General Comments A

The number of each trace is found by looking at the tape number on the plot (example:
HS40800) and the track ID marked next to each trace. In general the references plots will be the
bottom trace, while proponents traces will be above. The same general format of working with
proponents in an A-B-C order followed by C-B-A was followed on the plots. Observe caution
in reading the plots to avoid confusion of proponents.

The general format of the plots is from DC to 25 KHz of recovered left channel from the DAT
tape plotted over a 100 dB dynamic range. When multiple plots are taken, they are moved
upward by a 20 dB offset and plotted to the same scale and dynamic range. This was done for
ease of comparison, the settings on the instrument are identical in each case.

The plots represent the peak amount of spectral energy seen at each frequency (normalized to a
C/No of 1 Hz). The noise of the combined DAT tape player and ambient was found to be over
20 dB less then the noise floor of the recording. Analysis was performed in the lab with other
equipment turned off to preserve the greatest dynamic range. We conclude that the range of data
was not compromised by the DAT player or any other noise sources in the lab environment.

Comments on the Findings

The vast majority of these plots are uninteresting. This suggests that in the case of silence, the
three proponent systems do not cross talk onto the main channel in any significant way. More
specifically - that they do not as a rule impinge in any different way from one another.

In a few of the plots buzzes and whistles were heard, or pops occurs. This occurs during
multipath fading as expected. The spectrum of such and event tends to chaotic in nature -
generally increasing the noise floor rather then having distinct spectral energy. This is the most
common difference which can be seen in the tapes.



DIGITAL SUBCARRIER to HOST ANALOG
TEST D

Compatibility Baseband Recordings

A total of 156 two minute compatibility DAT recordings were made from the stereo audio outputs of the five
compatibility receivers. Of the total (156), 57 recordings were without multipath, test D-1. Test D-2 is the remaining

99 tests with multipath.

The test audio was timed to the multipath simulator 27 second Rayleigh cycles. Four cycles (segments) were recorded
for each test. The first three audio segments were selected form the EBU SQAM CD. The third segment was silence.
A reference recording (without proponent) was made for each test group.

For the multipath tests the multipath simulation is started by a cue from the DAT recording.

Each test was evaluated by the lab staff (EO&C) using the scale in Table 3.

Table 1. Audio Segments

Segment Segment Description
1 Abba

2 Female Speech

3 Violin

4 Silence

Table 2. Receivers and Multipath Scenarios Used

Number | Type Make Urban Urban’ Rural Fast | Terrain
Slow Fast Obstructed

1 Auto Delco X X X X

2 Highend Hi-Fi Denon X

3 Blaster Panasonic X

4 Competitive Hi-Fi Pioneer X

5 Auto Ford X X X X




Table 3. EO&C rating scale
Rating Scale
3 Much Worse
-2 Worse
-1 Slightly Worse
0 The Same
1 Slightly Better
2 Better

3 Much Better
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Digital Radio Test Laboratory
DAT File Time Code 1D Description FFT Sapec Anal Grade
Number Start Stop Operator Test Conunents
HS40100.DAT 1171396
0:00 0:30| 1 Delco Radio 0 dB Reference Track 1kHz@91% Pilot@9%5
2.4 Vrms=-14 dB on DAT Input Monitor Level Melers
0:30 1:00f 2 Noise Reterence No SCA
1:05 3:06] 3 Reterence Ref’
3:12 5:12 4 System C MlTRE
5:19 7:20] S Disregard Disregard |
7:27 9:271 6 System B pPOJ
9:34 11:35}) 7 Disrcgard Disregard |
11:42 13411 8 System A SELKD Change Plotier Pich Rollers to remove page shift
13:45 15:461 9 Reference Ref
15:52 17:521 10 System A Group A SE[ILO
17:58 20:001 11 Disregard )
20:06 22:07| 12 System B Group A DL Tape Jam in deck, problem w/ 1ape here, stops deck, bad track
22:13 24:131 13 Disregard
24:19 26:20( 14 System C Group A MITRE
26:26 28:26] 15 Reference
28:32 30:32] 16 System C Group B MITRE
30:38 32:391 17 e
32:45 34451 18 System B Group B ppJ
34:50 36:52{ 19 Disregard
16:58 38:58] 20 System A Group B SCILO

File Name: d_dats_V2.xls
Index: Delco DAT

f,=44.1kHz

Page t of' 12
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Digital Radio Test Laboratory

DAT File Time Code D Description FFT Sapece Anal Grade
Nunmiber Start Stop Qperator Test Comments
HS40101.DAT 11/18/96 Proponest OOy oo

0:06 2:06] 1| Urban Slow Relerence Low end noise, visabvble on UV meter too
2:12 4:121 2 Urban Slow System A SE KO

4:18 6:18] 3 Urban Slow System B D)
6:24 8:241 4 Urban Slow System C MITRE
8:30 10:30} S Urban Fast Reference

10:36 12:36] 6 Urban Fast System C MITRES

12:42 14:421 7 Urban Fast System B o0

) During lade, poped "whote" spectrum base

14:48 16:48] 8 Urban Fast System A S5 [ICO [band up was fade oceurs

16:54 18:54] 9 Rural Fast Reference 0 db

19:00 21:001 10 Rural Fast System A S &/ K 0 120 db up shift in plot

21:06 23:06] 11 Rural Fast System B DOJ 40 db up shift

23:12 25:12] 12 Rural Fast System C 21170 € 160 db up shild

See Notes lor plot format details

25:18 27:241 13 Obstructed Reference

27:30 29:30} 14 Obstructed System C MITRE

29:36 31:36] 15 Obstructed System B DDJ

3142 33:421 16 Obstructed System A SEINO

File Name: d_dats_VZ2.xls
Index: Delco SIM fi=44.1kHz

Pagc2 ol 12
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Digital Radio Test Laboratory

DAT File Time Code ID Description
Number Start Stop
HS40102.DAT 117/18/96 GrowpA o
0:05 2:06| 1| Urban Slow Reference
211 4:12] 2 Urban Slow System A SCEID
4:18 6:19] 3 Urban Slow System B op.d
6:24 8:25] 4 Urban Slow System C HITR U
8:30 10:31} 5 Urban Fast Reference e
10:36 12:37] 6 -{Urban Fast System C MITRE
N 12:42 14:43] 7 Urban Fast System B D) 14:11  0~6 Khz zoom in runs also
14:48 16:49) 8 Urban Fast System A SEIRO [16:15  0~6 Khz zoom in runs also
16:54 18:551 9 Rural Fast Refcrence
19:00 21:011 10 Rural Fast System A . SCIKO
21:06 23:07] 11 Rural Fast System B DpJ
23:12 25:131 12 Rural Fast System C rMITR &
25:19 27:19] 13 Obstructed Reference
27:24 29:271 14 Obstructed System C ITRE
29:32 31:34] 15 Obstructed System B DOLY
31:39 33411 16 Obstructed System A S¢(1LO

File Name: d_dats_V2.xIs
Index: Deleo SIM

f,=44.1kHz
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Y N 1\ Dig Radio Test Lab Plan
W A
&7 " \/'An Test Squence G0 /P2
W\m\ﬂ Reference Point ____
).l Operator Comments
W s sEIKO
v
V\“‘ #7 Yyl
i v IS Ta
pELCO
GrRoUP A
0.0 kHz 12.5000 kHz 25,0000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

\f
i

Analog Baseband Frequency Spectrum

1/3/97  20: 13: 37 SubCamerSys “omoralon ‘ N

&



o
Tt b

Client: L
NRSC Digital Radio

H

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

#9
Report & Test Plan: 4,

\¥”“U»A\MJV“ . No Formal SCSC Plan,
N N\

Dig Radio Test Lab Plan

A o A ||
L WV\,‘ Test Squence /45 y0/02

Reference Point

N\
_ M’J\/\A\VMW.AWU&AWP Operator Comments

#g s¢lKo
77 ppo
v [FAST
pElLCO
GROVP A
0.0 kHz 3.12500 kHz - 6.25000 KHz
Top = -20 dbV 10 dB/div "~ Wndo: BMH —
File= Live

\f
£

Analog Baseband Frequency Spectrum 1/3/97  20: 20: 19

SubCarrier Syslems Corporation



Clie

LogMag Spec O

§

%Ww\

nt:
NRSC Digital Radio

Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 43

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence A 50007

Reference Point

| 75
Wi Operator Comments
w»\ LM A P
% #/0 sC1 KO
Mm\ﬁﬂw AL A A \ A9  REF
. Wb "R FASTT
pLLeoe
GROUP A
0.0 KkHz 12,5000 KHz 25.0000 kHz
Top = 0 dbV 410 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/3/97

20: 29: 17

SubCarmer Sysler - morafion | %;
3



BT

Client: -
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

A/

SubCarrier SubCommittee)

_ Report & Test Plan: 4,
| WV\Jf - No Formal SCSC Plan,
N\\ \tJﬁ\‘ ﬁ Dig Radio Test Lab Plan
AVA
\\ W \\/ Test Squence G007
772\ N

Reference Point
v M |
%}

A/ A | Operator Comments
P :

ﬁvw\'\\w M /!

AN 1 iTRE

o

. ~AS 7
PELL O
0.0 kHz 12,5000 kHz 25,0000 kHz = C*¢YF A
Top = -20 dbV 410 dB/div Wndo: BMH
File= Live

\ f
A

nd Frequency Spectrum . a3
Anglog Baseba . a y_ P 1/3/97  20:33: 29 SubCarer Syslems Corporalion




Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

%4

SubCarrier SubCommittee)

Report & Test Plan: 3,

No Formal SCSC Plan,
Dig Radio Test Lab Plan

/3

Test Squence 4 900

Reference Point

Operator Comments

#&9 TR E

H

13 REF

TER - OB

pECCO

GRrROU P A

0.0 kHz 12.5000 kHz 25.0000 kHz
"~ Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum 1/3/97  20: 37: 27

SubCarer s “paeion ) 9.



9]
Client:
NRSC Digital Radio
Test Laboratory

LogMag Spec 0
4 (High Speed FM

A SubCarrier SubCommittee)

\"IVNW a i ' . A Report & Test Plan:
' ‘J\A No Formal SCSC Plan,
QNV&¢A/ Dig Radio Test Lab Plan
il S Y A
v n n
W J\V\I m\ Test Squence 44¢ /72
| A S —

R Reference Point

#/g SEIKO

\ Ft'/s-— poJ

Y\A\ ! Operator Comments

WAL
TER —0B
LELC O
GrovP A
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = -20 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/3/97  20: 44: 20 SubCarrier Syslems Corporalion




Digital Radio Test Laboratory

DAT File Time Code ID Description
Number Start Stop
11S40103.DAT 11/18/96 Growpp o]
0:05 2:05] 1 Urban Slow Reference
2:10 4:11] 2 Urban Slow System A SEIKO
4:15 6:17] 3 Urban Slow System B np.J
6:22 8:231 4 Urban Slow System C HITRE
8:28 10:291 5 Urban Fast Reference "
10:34 12:34] 6 -|Urban Fast System C HIInE
N 12:41 14411 7 Urban Fast System B [oY72)
14:46 16:47} 8 Urban Fast System A SCIKO
16:55 18:54] 9 Rural Fast Reference
18:59 21:00] 10 Rural Fast System A SEIO
21:06 23:06] 11 Rural Fast System B NpJd
23:12 25:13] 12 Rural Fast System C M TRE
25:18 27:18] 13 Obstructed Reference
27:24 29:25] 14 Obstructed System C: Multipath more pronounc MITRE Higher Noise
29:30 31:31] 15 Obstructed System B: Multipath more pronounced. D D )
31:36 33:37] 16 Obstructed System A: Multipath more pronounced. S £ { K ()

File Name: d_dats_V2.xls
Index: Deleo SIM

f;=44.1kHz

Page 4 of' 12

-

v



.

rosem

. J
Client: b
NRSC Digital Radio

Test Laboratory
LogMag Spec 0

(High Speed FM
Ay . .
SubCarrier SubCommittee)

ﬁ
MW“MM _ ‘ w f\ ) Report & Test Plan: #1

h ‘*\4~ﬁwﬁwwww. No Formal SCSC Plan,

Lk

ol P ﬁ’ Dig Radio Test Lab Plan
N\MM Test Squence V0 03
72| , ﬁ Reference Point
f i W |
‘ \vAMmNNNﬂuﬁhﬂhﬂuﬁvhihbﬁw4-ndL‘n“ArI O
N | Operator Comments
W, 4/ Hyg riTRE
M ‘ o
MWWM~M oy Ho  seiko
ﬁ) REF
U strew
- pELLO
0.0 kHz 12.5000 kHz 26.0000 kHz erovpP B
Top = 0 dbvV 10 dB/div Wndo: BMH
File= Live

\f
A

Analog Baseband Frequency Spectrum 1/3/97  20: 47: 45

SubGarrier Systems Corporation



LogMag Spec

Clie

0

14

nt:
NRSC Digital Radio

Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan:

No Formal SCSC Plan,

N

Dig Radio Test Lab Plan

Test Squence ¢ s0,/0:

Reference Point

s 1
M_ Operator Comments
A A He rmitre
v
Nﬂr&”kaNva"N\JNAAJ\MVWIhJKNW{ b‘“\. v res
. A - FAST
pELCO
Grove 3
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 10 dB/div Wndo: BMH
File= Live I
Analog Baseband Frequency Spectrum 1/3/97

20: 54: 30

SubCarrer Syslem “amorafion | B
L



LogMag Spec

g
Client: o i
NRSC Digital Radio

Test Laboratory
0

(High Speed FM

SubCarrier SubCommittee)

#Y

Report & Test Plan: 1

No Formal SCSC Plan,

Dig Radio Test Lab Plan

Test Squence S S0r0°

Reference Point
.....__* :

\ D aawd Operator Comments

7 oD

#k SEIKO

‘U - FAST
pELCO

0.0 kHz

crour (3

Top = -20 dbV
Live

Flle=

10 dB/div

12.5000 kHz

Wndo:

BMH

Analog Baseband Frequency Spectrum

1/3/97

25.0000 kHz

20: 68: 30

\f
#3

SubCarrier Syslems Comoration




Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

N Report & Test Plan: g4

No Formal SCSC Plan,

rV\Jh/\ A Dig Radio Test Lab Plan
\/\ NV‘/\(\\AX Test Squence /¢y,
"\ V : Reference Point ___
1\”& 4~U\rJ~¥ J‘AliJ <k\
m\ My Al Operator Comments

: K0 s€IKO
Wﬂﬁiﬁmlh q '
. N . #7 R(-‘/:'

R — SFAST
DFELLO
Grove 83

0.0 kHz 12.5000 kHz ‘ 25.0000 kHz

Top = 0 dbV 40 dB/div Wndo: BMH

File= Live

Analog Baseband Frequency Spectrum .4 :
g ‘ q y=p 1/3/97  214:04: 55 SubCamer Syslr. “omorafion. ¢} &

&



. st
Client: :
NRSC Digital Radio

Test Laboratory
LogMag Spec 0

(High Speed FM

SubCarrier SubCommittee)

# )2
Report & Test Plan: 4

\\wa\ ' No Formal SCSC Plan,
V\XA . Dig Radio Test Lab Plan

[Fg ,
) Test Squence /c¢p /0]
#/ N || Reference Point ___
vw\ A ! \1 Operator Comments
% | DTV VIR
v\\ #ﬁjl rMITRE
#v\~5i}i§nuuuu$AJ4. \\L o
B Wb 11 B2
R~ [FAST
LeE O
crov e (3
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbvV 410 dB/div Wndo: BMH
File= Live

Analog Baéeband Frequency Spectrum

1/3/97 - 21:08: 07 SubCarrier Systems Comoralion



Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

/¢7?' SubCarrier SubCommittee)

k AR A Report & Test Plan: 4,

Y , : .
WYWW _ No Formal SCSC Plan,

¥ WA Dig Radio Test Lab Plan

\')\ Test Squence o7

)3 _ ~ A 1 ) \ Reference Point

W’ Operator Comments

Hig mITRE

ﬁ.
{3 R EF
Sk
ﬂg‘lCO
crou P 3
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/3/97 24:08: 50 SubCarer Sysler~ "yporaion .

Prore

(£



bV

Client: -

LogMag Spec O

"V/\\\J RZ e
A
Vo, N "
" LI %
#5 WA, \'U
i
Wt
0.0 kHz 12,5000 kHz 25.0000 kHz
Top = -20 dbV 40 dB/div Wndo: BMH
File= Live
Analog Baseband Frequency Spectrum 1/3/97  21: 12: 4

NRSC Digital Radio
Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 41

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence GO0

Reference Point

Operator Comments

F/L  SETIO

&/5“ PLJ
CTER- OO0
L ELCO
Grover B

\f
A3

SubCarer Syslems Comorafion
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Denon



Digital Radio Test Laboratory

DAT File

Time Code

1D

Description Grade
Nuniber Start Stop
1S540200.DAT L S S Y
0:00 0:30] 1 Denon Radio 0 dB Reference Track 1kHz@91% Pilot@9% Very Clean
755 mVrms=-24 dB on DAT Input Monitor Level Meters
0:30 1:00] 2 Noise Reference No SCA
Proponent Only
Slight noise occurs on each allow some |
1:05 3:06] 3 Reference insight of each system
3:11 5:011] 4 System C M MITRE
5:17 717 5 System B DYeP
7:23 9:22| 6 System A S (Ko
Group A
9:28 11:28] 7 Refercnce
11:34 13:34]1 8 System A Group A SEIKD
13:40 15:40¢ 9 System B Group A DDJ
15:45 17:46] 10 System C Group A MITAE
Group B
17:32 19:51 11 Reterence
19:57 21:57{ 12 System C Group B: Change in the characienistic of noise.  A¢ [ 1R £
22:03 24:03] 13 System B Group B: Change in the characteristic of noise.  p p J
24:09 26:09| 14 System A Group B: Change in the characteristic of noise. < /()X &
Proponet Only o
26:14 28:15} 15 Urban Slow Relerence )
28:20 30:21] 16 Urban Slow System A S/ KO
30:26 32:271 17 Urban Slow System B L OJ
32:32 34:331 18 Urban Slow System C MHITRE
Group A
34:38 36:38] 19 Urban Slow Reference
3643 38:43] 20 Urban Slow System A S L O
38:48 40:48] 21 Urban Slow System B PP J
40:54 42:54| 22 Urban Slow System C HITAE
Group B
43:00 45:00] 23 Urban Slow Reference
45:06 47:06] 24 Urban Slow System A: Change in the characteristic of noise. € € /K O
47:11 49:111 23 Urban Slow System B: Change in the characteristic of noise. 5 2.
49:17 51:17] 26 Urban Slow System C: Change in the characteristic of noise. #1 ;7' /1

File Name: d_dats_VZ2.xIs

Index: Denon DAT

f,=44.1kHz

Puge 9 ol 12

Ly
8.3

o



Client:

LogMag Spec O

/
o ||
0.0 kHz 12.5000 KHz 25.0000 KHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/1/97

23: 51: 43

NRSC Digital Radio
Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan:

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence

Reference Point /24_/_7_”_«_22‘

Operator Comments

74

o NN RAC/ O

SubCarier Syser “~worgon 1) 3,

| B
12



R
13

Client: o s

LogMag Spec 0

B

0.0 kHz 12.5000 kHz
Top = 0 dbvV 410 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/1/97

25.0000 kHz

23: 6§3: 46

NRSC Digital Radio
Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence
Reference Point #5 Y0229

Operator Comments
A2
MEISE [FLook

NO SUBCHER IEH S
D ENoOAL

A f
A

SubCarrier Syslems Comoralion




Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

6/ SubCarrier SubCommittee)

A n Report & Test Plan: §1

NN AL AWAS WY »
‘A“*Aufbﬁrvfﬁw No Formal SCSC Plan,

A Dig Radio Test Lab Plan

'WWWMM WWWM» Test Squence A Yo20¢C

Reference Point
L

NN Wnbaat Operator Comments

1l

s‘i

g 1B3E:
g
|

H,  seo
A #— DDy
u,in H
mew WAL AR Y 9 niTrRE
| Hy  rer
pENONV
promon ENT ML)
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 10 dB/div Wndo: BMH
File= Live P I
Analog Baseband Frequency Spectrum . BB, ~
. q 1/1/97 23: 65:; 28 SUbCQmEISYS_(QV '\.qmu_ml s



Client:

LogMag Spec 0

%kwﬁ%%
o | )
g = W v

%“’"www AN

-
vJWV’\

MWAA VY

VWW‘
[
H#\7
: W/ M
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 10 dB/div Wndo: BMH
File= Live
Analog Baseband Frequency Spectrum 1/2/97  0: 02: 58

D
L
th
NRSC Digital Radio

Test Laboratory

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence A5 0,200

Reference Ppint

Operator Comments

He seno

#90 IMMITRE

¢177 R EF
/7EVVOA/
GRrouP A

\f
A

SubCarmier Syslems Comoration



Client:
NRSC Digital Radio

Test Laboratory

LogMag Spec ©

M

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

No Formal SCSC Plan,

13]

H%MW J
Pt —— ‘

Dig Radio Test Lab Plan

A\ Test Squence 45 Y0100

RWM\A,W% m&“jL

Reference Ppint

l .} Operator Comments

2
\AnA

#/9 sEIKo

#75 LD I

el WM

v

Aty o MITRE

#11 res

DLJ/\/OA./

0.0 kHz 12.5000 kHz
Top = 0 dbV 10 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/2/97

GROUP 5

25.0000 kHz

0: 10: 10

SubCamier Sysle " moralion

Ea

8

ot
v Cuny



L.ogMag Spec

Client:

0

Lec

NRSC Digital Radio

Test Laboratory

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

No Formal SCSC Plan,

/{M »

Dig Radio Test Lab Plan

s AM

Test Squence A5 Y020

Reference Ppint

| Operator Comments

#-/(a QL;/KO

MMMW\"#‘WA

'qt)s’ n(F~

DEA O

p

- SL oW
,Oﬂl poy@b‘f‘ ObL‘f

gUrEN O

0.0 kHz 12.5000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/2/97

25.0000 kHz

0: 17: 50

\ f
A3

SubCaier Syslems Comoration




Client:

LogMag Spec 0O

p L -

‘MW

V3 v ML)
LN
vy
' w\uﬁ\hd
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = -20 dbV 10 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum 1/2/97  0: 22: 53

NRSC Digital Radio
Test Laboratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence /%(70,2‘0(
Reference Ppint

Operator Comments

H/2 pDu

{-3‘-'/[ [1ITRE

U._. SLow
0 EN oA/
PROPONMENT oNLY

SubCarmer Sysler ~~moralion | fg )
o



LogMag Spec

Client: - -
NRSC Digital Radio

0 Test Laboratory

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4

No Formal SCSC Plan,

A0

Dig Radio Test Lab Plan

W

Test Squence A0 200

Reference Pgint

Operator Comments

H
L 0O SE/NG

65/7 R E /=

U-ot ow/
DEN OM
GrouRP A

0.0 kHz ‘
Top = 0 dbV 40 dB/div

File=

Analog Baseband Frequency Spectrum

12.5000 kHz

1/2/97

25.0000 kHz

0: 30: 68

\f
A

SubCarrer Systems Corporalion




Client:

LogMag Spec O
2)
NML\ ! v“'\/\l\
¢22 MW\W b
HMMMMW\ )

Avwh\dwﬂ*mﬁf4wﬂ
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = -20 dbV 410 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/2/97

0: 34: 15

NRSC Digital Radio
Test Labdratory
(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan:

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence 44 ¢p,700
Reference Pgint

Operator Comments

H2)  pOoJ

ifzzL rMITRE

ge ~N oA
RO ue /'\'

Pty
SubCamier Syster ~ vorafon gﬁ

o



Client: o
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 7

29 - : No Formal SCSC Plan,
Dig Radio Test Lab Plan

\\4’\% JJV\ Test Squence gi 0200

Reference Pgint
Vondh AR
23 W\/‘f\ VN\’VWM

| Operator Comments

Harg seio

#:23 R T
L/_hSLOMJ
puror
GROUP [3 .
0.0 kHz 12.5000 KHz 25.0000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

eband Frequency Spectrum —
Analog Baseba : a ¥y SP 1/2/87  0:37:32 SubCarrer Syslems Comoralion




Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

25 ' ' No Formal SCSC Plan,
Dig Radio Test Lab Plan

/N\ Test Squence #5vz720.

m Reference Ppint

0] tor C t
2¢ //\ WT Sl il Operator Comments

a0 \/\mw N

w At 2L miTRE
v—~2otow
OENINV
crovpP 3
0.0 KHz 12.5000 kHz 25.0000 kHz
Top = =20 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum . a4 :
9 | q y ©p 1/2/97  0: 41: 14 SubCarmier Sysle “mporation i,
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Panasonic



Digital Radio Test Laboratory

DAT File Tinie Code 1D Description Grade
Number Start Stop
HS40300.DAT 11/20/96 —
Panasonic Radio 0 dB Reference Track 1kHz@91%
0:00 0:30f 1 Pilot@9%s See zoom up
2 Vrms=-15 dB on DAT Input Monitor Level
Meters for greater detail
0:30 1:00] 2 Noise Reterence No SCA on noisc spurs
Proponent Only e N
1:06 3:06{ 3 Reference
3:11 5:121 4 System C MiTne T
5:18 7:18] 5 System B Rad.. T
7:24 9:241 6 System A SEIKOD
Group A
9:30 11:30| 7 Reference
11:36 13:36] 8 System A Group A S¢IKO T
13:41 15:42] 9 System B Group A CrY IT
15:48 17:48] 10 System C Group A MITRE
Group B
17:53 19:531 11 Reference
19:59 21:59] 12 System C Group B MIiTRE T
22:05 24:05] 13 System B Group B [24F) T .
This plot looked strange, repeat to be sure, yes this
24:10 26:111 14 System A Group B SETIL O is realy there,
Proponent Only S
26:17 28:171 15 Urban Slow Reference Whisle tones at 28:03
28:22 30:22} 16 Urban Slow System A <& 1) 0 |T Buzz at 29:5x on tape. 2nd one too
30:27 32:281 17 Urban Slow System B DDJ T Whisle tone at 32:15 mark
Whisle tone at ~34:25 but lost in local hiss (seems
32:34 34:351 18 Urban Slow System C M1 e llower then one above)
Group A
34:40 36:411 19 Urban Slow Reference
36:47 38:47] 20 Urban Slow System A SFIKO|T
38:53 40:53] 21 Urban Slow System B DI T
40:59 42:591 22 Urban Slow System C MITRE
Group B
43:04 45:06] 23 Urban Slow Reference
45:11 47:111 24 Urban Slow System A S ({0 T
47:16 49:16] 25 Urban Slow System B DO T Whisles heard, but down in noise of plot
49:22 51:231 26 Urban Slow System C MITRP?
File Name: d_dats_V2.xls
Index: Panasonic DAT fi=44.1kHz

Page 12 0f 12



Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4

No Formal SCSC Plan,
Dig Radio Test Lab Plan

Test Squence S0 300

n JA _ Reference Point
A
\\J\‘ \’W‘W ij \ lef W : O[:/rat:r :):mments

P ' N aasenne

0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum

1/3/97 21:18: 09 SubCarmer Sysle poration

sEe



)

. a3

Client: o 1
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4

No Formal SCSC Plan,

Dig Radio Test Lab Plan

Test Squence Y0 208

Reference Point

U

7 Operator Comments

A2

¥ &w&/ﬂeﬂ/ﬂ"ff
il B AT werty

Low e~ rymen

0.0 kHz

Top = 0 dbV 40 dB/div
File= Live

Analog Baseband Frequency Spectrum

12.5000 kHz
Wndo: BMH

1/3/97

25.0000 kHz

21:20: 44

SubCarrier Systems Comoration




3.000000 kHz Y= ~-52,.44 dbVv

Client:
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 4,

No Formal SCSC Plan,

dby

Dig Radio Test Lab Plan

Test Squence A G0300
Reference Ppint

Y

Operator Comments

gt
' Aﬂﬂﬂf‘gﬂpw ~

328 £

So2,72 3 " 9/%4mﬁo

v,

ry T
2.854492 kHz 3.049805 kHz 3.245117 KHz
Top = -38 dbV 5§ dB/div Wndo: BMH

File= Live

Analog Baseband Frequency Spectrum

1/3/97

24:28: 29 SubCanier Sys- “opatzion ) o



W
Client: | W
NRSC Digital Radio

- Test Laboratory
LogMag Spec O

(High Speed FM

SubCarrier SubCommittee)

Report & Test Plan: 41

‘No Formal SCSC Plan,
Dig Radio Test Lab Plan

#Y A |
'\”WV&A Test Squence 4y Zoo
d V1A Reference Point
) . V\‘\ 4 | Operator Comments
\M— A #7 rMITRE

#3
(ren EIALL
' PANA S0AMC
pn,oPﬂA)EA’T ONLT"
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = 0 dbV 40 dB/div Wndo: BMH
File= Live

\Y
A

Analog Baseband Frequency Spectrum

1/3/97 21:33: 52 SubCarrier Syslems Comoralion




Client: :
NRSC Digital Radio

Test Laboratory
LogMag Spec 0

(High Speed FM
SubCarrier SubCommittee)
Report & Test Plan:
No Formal SCSC Plan,
1 Dig Radio Test Lab Plan
5 A | )
I T’ Test Squence g 2p0
WM \J A ) Reference Point _
T A 'Operator Comments
A K- o0 J
1 S
A N
#Q; SEIKO
!
LPALASOANC
rh o PO EAT OALY
0.0 kHz 12.5000 kHz 25.0000 kHz
Top = -20 dbV 40 dB/div Wndo: BMH
File= Live

Analog Baseband Frequency Spectrum . a9, :
g eq y op 1/3/97 24;37: 27 I —— <

e



X
. e
Client: L
NRSC Digital Radio

Test Laboratory
LogMag Spec O

(High Speed FM
SubCarrier SubCommittee)
| Report & Test Plan: 41
. ‘ No Formal SCSC Plan,
Dig Radio Test Lab Plan
#Y I |
.M./Y \L Test Squence /¢ ¥ 300
— . . - M Reference Point _____
\ ' NJ v \‘\,L\ Operator Comments
P
] \‘W‘An tig SEIKO
#7 o .
) 7orer
PAIASOA
GhovP A
0.0 kHz 12.5000 KkHz 26.0000 kHz
Top = 0 dbvV 40 dB/div Wndo: BMH
File= Live

\f
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11:37 13:37] 8 Program on 92 kHz SCA back tracks. Mod Peaks detccted. TS/ O
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13:42 15431 9 Program on 92 kHz SCA back tracks. Mod Peaks detected. B popJ
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Group B
43:10 45:107 23 Urban Slow Relerence
45:15 47:15] 24 Urban Slow System A SCHCO|T
47:21 49:211 25 Urban Slow System B bpDJ 1T
49:26 51:261 26 Urban Slow System C SEINO
File Namie!d gats V2 gy e
Index: Pioneer DAT fs=44.1kHz
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DAT File

Time Code

D

. ) -
Bigitalkadie-Test-Laborater:

) T)‘és‘cFi;p'timl

Number Start Stop
HS40401.DAT 11/19/96 Strong Signal Level
Proponent Only
Discontinuinty, a "click” in baseband
where signal (including pilot tone) goes
away at 1:57. Reploted without this
0:00 2:05| 1 Relerence effect
2:12 4:121 2 SyslemC M 1IRE.
4:18 6:18| 3 System B Dp)
6:23 8:24] 4 System A - SO
Group A
System A :Hear modulation peaks on 92kHz SCA and low level
8:30 10:30] S tone when CD back tracks. SEINO |B
System B :Hear modulation peaks on 92kHz SCA and low fevel
- 10:38 12:38] 6 tone when CD back tracks, yoY2 )
System C :Hear modulation peaks on 92kHz SCA and low level
12:44 14:45] 7 tone when CD back tracks. HiTReE |T
Group B
14:50 16:50] 8 System C :Incrcase in noise floor, MATRE |T
16:55 18:55] 9 System B :Increase in noisc {loor. L)
19:01 L 21011 10 System A :Increase in noise floor. S E11CO B
There is a blip at the end of track #Y
which is plotied here as well. One
wonders what there is at 3 KHz which
produced this image See time mark
18:57 to observe.
File Name: d_dats_V2.xls
Index: Pioneer DAT fs=44.1kHz
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Digital Radio Test Laboratory

DAT File Time Code ID Description
Number Start Stop
HS40802.DAT 11/21/96 Group A i |
0:05 2:051 1 Urban Slow Reference B
2:10 4:11] 2 Urban Slow System A: Slight increase in noise floor. SE (KO
4:16 6:161 3 Urban Slow System B 00J
6:21 8:21] 4 Urban Slow System C: Slight increase in noise floor. Mitre lT
8:27 10:27]1 5 Urban Fast Reference . B
10:33 12:33] 6 Urban Fast System C: Slight increase in noise floor. MITAC |T
12:38 14:381 7 Urban Fast System B 00d...|F
14:44 16:44] 8 Urban Fast System A: Slight increase in noise floor. <¢=()Ko|B
16:50 18:50] 9 Rural Fast Relerence B o
18:56 20:56{ 10 Rural Fast System A: Slight increase in noise floor. SEIRO|T
21:02 23:02{ 11 Rural Fast System B opd |T
23:.07 25:07] 12 Rural Fast System C: Slight increase in noise floor., MiTRe B
25:13 27:13]1 13 Obstructed Reference B
27:19 29:19] 14 Obstructed System C ALTRE IT
29:25 31:251 15 Obstructed System B DR T
31:31 33:31] 16 Obstructed System A SEIK O |B

File Name: d_dats_V2.xls

Index: Ford SIM

f;=44.1kHz
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Digital Radio Test Laboratory

DAT File Time Code 1D Description
Number Start Stop
11S40803.DAT 11/21/96 Group B i

0:06 2:061 1 Urban Slow Reference B
2:12 4:121 2 Urban Slow System A: Low level tone, SEIXKD
4:18 6:18] 3 Urban Slow System B: Low level tone. D)
6:23 8:23] 4 Urban Slow System C: Low level tone. Mirre IT
8:29 10:291 5 Urban Fast Reference . B

10:35 12:35 6 Urban Fast System C: Low level tone. MITREIT

12:40 14:401 7 Urban Fast System B: Low level tone. DD T

14:46 16:46] 8 Urban Fast System A: Low level tone. selico |B

16:52 18:521 9 Rural Fast Reference B

18:57 20:57] 10 Rural Fast System A: Low level tone and slight increase in noise floor{T S E€//¢O

21:03 23:03} 11 Rural Fast System B: Low level tone. T ppoJ

23:09 25:091 12 Rural Fast System C: Low level 1one and slight increase in noise lloor|B 7 1 72 (=

25:15 27:15} 13 Obstructed Relference B

27:21 29:21) 14 Obstructed System C: Low level tone. rUTree IT

29:27 31:27| 15 Obstructed System B: Low level tone. LpJ T

31:33 33:33| 16 Obstructed System A: Low level tone. SE/Ke 1B

File Name: d_dats_V2.xls
Index: Ford SIM fs=44.1kHz
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