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NRSC-R50 

 
FOREWORD 

 
NRSC-R50, Digital Audio Radio – IBOC Laboratory Tests – Transmission Quality Failure Characterization 
and Analog Compatibility of IBOC Systems, presents the results of digital radio system tests conducted 
jointly by the Electronics Industries Association (EIA, precursor to CEA) Subcommittee on Digital Audio 
Radio (DAR) and the NRSC Digital Audio Broadcasting (DAB) Subcommittee (now the DRB 
Subcommittee). 
 
Seven different digital radio systems were involved in the joint EIA/NRSC test program—three FM in-
band/on-channel (IBOC) systems, one FM in-band/adjacent channel (IBAC) system, one AM IBOC 
system, the Eureka-147 DAB system (operating at L-band), and a satellite system (operating at S-band).  
The FM and AM band systems were the only ones considered by the NRSC and consequently the L-band 
and S-band test results are not included in NRSC-R50.  The NRSC chairman at the time of the 
submission of NRSC-R-50 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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Appendix AD – Digital Test Results 

AT&T / Amati IBOC LSB 



ETA Digital Audio Radio Test Laboratory

Proponent: AT&T Ainati LSB
Code: D

Digital Band Width: 7.35E+04 Hz
Composite Band Width: 2.74E-4-05 Hz
Peak/Average Composite: 1.67 dB

Peak/Average Digital: 9.85 dB

File Name: DAR30804,XLS Cover
Page 1 of 30



ETA Digital Audio Radio Test Laboratory

Test B-i

Proponent Gaussian Noise
Code: D

Units
Glockenspiel TOA POF

Attenuator 31.00 29.00 dB
Co/No 18.85 16.85 dli

TOA Small drop out.
EO&C

POF Many drop out or mutes,

Soprano TOA POF
Attenuator 29.75 28.50 dli

Co/No 17.60 16.35 dli

TOA Small drop out.
EO&C

POF Many drop out or mutes.

Clarinet TOA POF
Attenuator 30.25 28.75 dli

Co/No 18.10 16.60 dli

TOA Small drop out,
EO&C

POF Many drop out or mutes.

Recording Reference: DAR30217.DAT
Notes: Testers: DML,ST

Date: 30-Jul-94

File Name: DAR30804.XLS Bl Page 2 o130



EIA Digital Audio Radio Test Laboratory

File Name:DAR3OSD4OS Levels Bi
Page 3o13



ETA Digital Audio Radio DAT Recording Log

Numb Start Stop I ID# Thwiinhin Attn. —r-
DAR30217.DAT 1 2 — — — GlockenspielClearChannel 637530-Jul-94

3 4 32.50
5 6 32.00
7 8 31.50
9 10 TOAlab 31.00
11 12 30.50
13 14 30.00
15 16 29.50
17 18 POF lab 29.00
19 20 Sync 63,75
21 22 28.50

43 44 Clarinet Clear Channel 63.75
45 46 31.75
47 48 31.25
49 50 30.75

51

52 53 TOA lab 02
54 55 29.75
56 57 29.25

58

59 POF lab 28.7560
61 Sync 63.75

62 63 28.25

23
25
27
29
31
33
35
37
39
41

24
26
28
30
32
34
36
38
40
42

Soørano Clear Channel

TOA lab

POF lab
Sync

63.75
31.25
30.75

30.25
29.75
29.25
28.75
28.50
63.75
28.00

Code: D
Impairment: Gaussian Noise

File Name DAR3OSO4.XLS DAT B-I
Page 4 of3O



ETA Digital Audio Radio Test Laboratory

Test 8-2

Proponent Co-Channel
Code: D

Units
Glockenspiel TOA POF

Attenuator 51.00 49.50 dB
dlu 17.40 15.90 d13

TOA Small drop out.
EO&C

POF Many mutes or drop outs.

Soprano TOA POF
Attenuator 50.75 49.25 dB

d/u 17.15 15.65 dB

TOA Small drop out.
EO&C

POF Many mutes or drop outs.

Clarinet TOA POF
Attenuator 51.00 49,50 dB

d/u 17.40 15.90 dB

TOA Small drop out.
EO&C

POF Many mutes or drop outs.

Recording Reference: DAR30237.DAT
Notes: Testers: DML,DS

Date: 31-Aug-94

File Name: DAR30804,XLS B-2 Page 5 of 30



EIA Digital Audio Radio Test Laboratory

Fiic Namc:DAR3OO4 XLS Levels 8.2
Page 6 ef 3



ETA Digital Audio Radio DAT Recording Log

33

Code: D
Impairment: Co-Channel

21 22
23 24
25 26
27 28
29 30

Soprano Clear Channel

31
34

32
35

36

TOA tab

37
38 39

DAR30237.DAT 1 2 Glockenspiel Clear Channel 63.75
31-Aug-94 3 4 52.50

5 6 52.00
7 8 51.50

................ 9 10 TOAtb 51.00
II 12 50.50
13 14 50.00
15 16 POFlab 49,50
17 18 Sync 63.75
19 20 49.00

44 45 Clarinet Clear Channel 63.75
46

.

48 49
50 51

“ i’
52 53 TOA lab 51.00

o:0
56 57 50.00
58 59 POF lab 49.50
60 61 Sync 63.75
62 63 49.00

40

63.75

41
42

POF tab

52.25

43
Sync

51.75
51.25
50.75

50.25
49.75
49.25
63.75

48.75

File Name DAR30804.XLS DAT 8-2
Page 7 of3O



ETA Digital Audio Radio Test Laboratory

Test 13-3

Proponent Urban Slow Rayleigh
Code: D

Units
Glockenspiel TOA POF

Attesrnat 63 dB
Co/No 52.59 52.59 dB

TOA Drop outs less than I second in duration.

EO&C

POF

Soprano TOA POF
[fttetrnatot 375 63 - dB

Co/No 52.59 52.59 dB

TOA Drop outs less than I second in duration.

EO&C______

POF

Clarinet TOA POF
Attenunor 6375 dB

Co/No 52.59 52.59 dB

TOA Drop outs less than I second in duration.

EO&C

POF

Recording Reference: DAR30259.DAT
notes: Testers: DML,TK

Test Date: 24-Aug-94

File Name: DAR30804.XLS B-3 US
PageS of3()



EIA Digital Audio Radio Test Laboratory

?tumbr I Start Stm fleceIpt1on Attn

16

24

Urban Slow no added noise

Clarinet Clear Channel
Urban Slow no added noise

Proponent Code: D
Impairment: Urban Slow Rayleigh

12 ‘3 14 15

17 Is 19
20 21 22 23

63.75

63.75
63.75

DAR3 0259.DAT I 2 3 — — Glockenspiel Clear Channel 63.75
• 24-Aug-94 4 5 6 7 8 Urban Slow no added noise 63.75

9

10 ii Soprano Clear Channel 63.75

File Name: DA.R30804,XLS DAT US
Page 9 of3O



ETA Digital Audio Radio Test Laboratory

Test B3

Proponent Urban Fast Rayleigh
Code: D

Units
Glockenspiel TOA POF

Attennator 637$ 637$ dB
Co/No 52.59 52.59 dB

TOA Small to medium duration drop outs.

EO&C

[

POF

Soprano TOA POF
: d13

Co/No 52,59 52.59 dB

TOA Small to medium duration drop outs with occasional pops or click.

EO&C

POF

Clarinet TOA POF
jAtttrnato 637$ 637$ dB

Co/No 52.59 52.59 dB

TOA Pitch flutter less than I second in duration.,

E0&C

POF

Recording Reference: DAR30260.DAT
Notes: Testers: DML,TK

Test Date: 24-Aug-94

Fik Name: DAR30804.XLS B-3 UF Page 10 of 30



EIA Digital Audio Radio Test Laboratory

AttnDAR.30260DAT T 2 3 — — Glockenspiel Clear Channel24-Aug-94 4 5 6 7 8 Urban Fast no added noise
63.75

9 10 Il Soprano Clear Channel 63.7512 13 14 15 16 Urban Fast no added noise

17
20

18

6375

19
21 22

Clarinet Clear Channel 63.7523 24 Urban Fast no added noise 63.75

Proponent Code: D
Impairment: Urban Fast Rayleigh

File Name: DAR30804,XLS DAT UF

Page 11 of3O



EJA Digital Audio Radio Test Laboratory

Test B-3

Proponent Rural Fast Rayleigh
Code: D

Units
Glockenspiel TOA POF

tAttenuAtøl 637 37$ dB
Co/No 52.59 52.59 dB

Many short drop outs, level of impairment approaching POF.
TOA Continuaous flutter like sound is coming from an under

water source.
EO&C

[POF

Soprano TOA POF
:: : : dB

Co/No 52.59 52.59 dB
Many short drop outs, level of impairment approaching POF.

TOA Continuaous flutter like sound is coming from an under
water source.

EO&C

POF

Clarinet TOA POF
Anto 637 dB

Co/No 52.59 52.59 d13

TOA Many short drop outs, level of impairment approaching POF.

EO&C

[POF

Recording Reference: DAR3026 I .DAT
Notes: Testers: DML TK

Test Date: 24-Aug-95

File Name: DAR30804.XLS 13-3 RF

Page 12 of3O



ETA Digital Audio Radio Test Laboratory

Nunibr Start I fl*tra4nttnn I a
DAR.30261.DAT 1 2 3 — — Glockenspiel Clear Channel 63.75

24-Aug-95 4 5 6 7 8 Rural Fast no added noise 63:75

9 10 II Disregard 63.75

12
15

20
23

13
16

21
24

14
17

22
25

18

26

19

27

Soprano Clear Channel
Rural Fast no added noise

Clarinet Clear Channel
Urban Fast no added noise

63.75
63.75

63,75
63.75

Proponent Code: D
lmparment: Rurat Fast Rayleigh

File Name: DAR30804.XLS DAT RF
Page 13 of3O



EIA Digital Audio Radio Test Laboratory

Test B-3
Proponent Terrain Obstructed Rayleigh
Code: D

Units
Glockenspiel TOA POF

[AItenu&ot
dB

Co/No 52.59 52.59 dB
Continuous flutter with drop outs approaching I second in duration.

TOA Level of impairment consistent with POF.

EO&C______
Continuous flutter with drop outs approaching I second in duration.

POF Level of impairment consistent with POF.

Soprano TOA POF
AttcthiM 6 1$ 3 1 d13

Co/No 52.59 52.59 dB
Continuous flutter with drop outs approaching I second in duration.

TOA Level of impairment consistent with POF.

EO&C

POF

[
Clarinet TOA POF

lAttcrniMot 637 373 dB
Co/No 52.59 52.59 dB

TOA Continuous flutter with drop outs approaching I second in duration.
Level of impairment consistent with POF.

EO&C

j POF

Recording Reference: DAR30262.DAT
Notes: testers. DML,TK

Test Date: 24-Aug-95

File Name: DAR.3080$.XLS B-3 TO

Page 14 of 30



ETA Digital Audio Radio Test Laboratory

.D2VfFik:<
Number Start Stop Deaedptfon I kttjt

24 Aug 95 4 5 6 7 8 Suburban /Terrarn Obstructed Fast no added noise 63 75

.... 9 10 II Soprano Clear Channel 6375
12 13 14 15 16 Suburban I Terrain Obstructed Fast no added noise 6375

17

18 19 Clarinet Clear Channel 63.75
20 21 22 23 24 Suburban I Terrain Obstructed Fast no added noise 63.75

Proponent Code: D
Impairment: Terrain Obstructed Rayleigh

DAR30262.DAT 2 3 Glocken spiel Clear Channel 63,75

File Name: DAR3OSO4.XLS DAT TO
Page 15 of3O



ELAA)ii1aLAndic Rarlin Tect I thnrMnrv

Proponent Code: D

Digital Band WIdth
Composite Band Width:

Noise Filter Band Width:
Normalized Values indicated iii Italics.

Characteristic Impedence: 50 0 Unlcs indicated
IL OW Splitter Output to 3W Combiner Input 40 79 dO

Woise Level

-109.3 cfOrniH:

TEST: 0-3 Co/No
TOA lO9 dO
P4YF 1634 dO

I Proponent

500NTON 3220 IOELAR MCI ZFSC-2-IW HP 85660

73500 lIz
273500 Hz

6449000 Hz

Signal Level
-1207 dSnv7iz

NC CIX 7112

ZFSCO-I5

MCI -20-to

El177-04IMTh4.9oao.0IIiA

File Name0AR30104.XLS Levels B-3
Page 16o130
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ETA Digital Audio Radio Test Laboratory

Test C-2 CW Response
AT&T Amati [SB
ProBram Material Mozart (track 67 SQAM Disk) —

Frequency LEV I LEV 2 LEV 3 Frequency LEV I LEV 2 LEV 3Test Point MHz POF POF+6 POF+12 Test Point MHz POF POF+6 POF+12
1 93.85 0 0 0 27 94.11 0 0 0
2 93.86 0 0 0 28 94.12 0 0 0
3 93.87 0 0 0 29 94.13 0 0 0
4 93.88 0 0 0 30 94.14 0 0 0
5 93.89 0 0 0 31 94.15 0 0 0
6 93.90 0 2 2 32 94.16 0 0 0
7 93.91 0 1 2 33 94.17 0 0 0
8 93.92 I 2 2 34 94.18 0 0 0
9 93.93 2 2 2 35 94,19 0 0 010 93.94 0 2 2 36 94.20 0 0 0II 93.95 1 2 2 37 94.21 0 0 012 93.96 2 2 2 38 94.22 0 0 013 93.97 0 0 1 39 94.23 0 0 014 93.98 0 0 — 40 94.24 0 0 0

15 93.99 0 0 0 41 94.25 0 0 016 94.00 0 0 0 42 94.26 0 0 017 94.01 0 0 0 43 94.27 0 0 018 94.02 0 0 0 44 94.28 0 0 019 94.03 0 0 0 45 94.29 0 0 020 94.04 0 0 0 46 94.30 0 0 021 94.05 0 0 0 47 94.31 0 0 022 94.06 0 0 0 48 94.32 0 0 023 94.07 0 0 0 49 94,33 0 0 024 94.08 0 0 0 50 94.34 0 0 025 94.09 0 0 0 51 94.35 0 0 0
26 94.10 0 0 0

——

Test Date: 27-Sep-94 0 dB Attenuator Reference: -30.4 dBm
0=CLEAN AUDIO I =APPROXIMATE TOA 2 POF
POFAttn53,50d8 POFdJu 35.45 dB

File Name: DAR3ORO4.XLS C-2
Page 18 of 30



ETA Digital Audio Radio Test Laboratory

Test C-3 Airplane Flutter
AT&T Amati LSB
Program Material Glockenspiel

Reflected Path
Scenario EO&C

#1 400 Km/h Doppler
27.5 ps Delay

TOA POF level of impairment.
800 dl3 8.00 dB Many drop outs.

(12 200 Km/h Doppler
13.7 s Delay

TOA TOA level of impairment. Small drop out
6.00 dB 6.00 d13 or flutter. DAR3O500.DAT

#001-003
#3 100 KmIh Doppler

6.8 is Delay

TOA TOA level of impairment. Small drop out
4.00 dB 4.00 d13 or flutter. DAR3O500.DAT

#004-006
Test Date: 27-Sep-94

Testers: DML, TK, RMc

File Name: DAR30804.XLS C-3
Page 19 of 30
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EIA Digital Audio Radio Test Laboratory

Test C-6 Additional Multipath Doppler Simulations
AT&T Amati ISB
Program Material: Glockenspiel

Scenario

Level Attn Co/No Units EO&C
#1
Urban TOA 63.75 52.57 d13 Approximate 4 second drop outs.
Slow

POF 63.75 52.57 dB TOA and POF are the same.

#2
Urban TOA 6375 52.57 d13 Small drop out.
Fast

POF 32.00 20.82 dB Excessive flutter I drop outs.

#3
Rural TOA 38.00 26.82 dB Small drop out.
Fast

POF 33.00 21.82 dB Excessive flutter/dropouts.

#4
Terrain TOA 6375 52.57 dB Numerous medium to long duration
Obstructed drop outs.

POF 63.75 52.57 dB same asTOA

Test Date: 20-Oct-94 Desired Noise
Testers: DML, RMc Signal -7.06 dBm

DAT Reference: DAR3O5SO.DAT IL 40.79 dB BW 6.45E+06 Hz
3WIN -47.85 dBm 0dB Ref -41.33 dBm

File Name: DAR30804.XLS C-6
Page 21 of 30



ETA Digital Audio Radio Test Laboratory

Nnmbcr

LSB 9
II
13
15

10
12
14
16

Urban Slow
Urban Fast
Rural Fast
Terrain Obstructed

Additional Multpath Doppler Simulations
Code: D

Test C-6

63.75
63.75
38.00
63.75

....... :Stop:..I;:..:
DAR30550.DAT DSB I 2 Urban Slow

637520-Oct-94 3 4 Urban Fast, TOA
. :995 6 Rural Fast,TOA

26.757 8 Terrain Obstructed
.

Die Name: DAR30804.XLS C-6 DAT

Page 22 of 30



EIA Digital Audio Radio Test Laboratory

Test D-Series Co-ChanneL, 1st and 2nd Adjacent
AT&T Amati LSB
Program Material: Glockenspiel

Level Attn D/U Units EO&C
B-I
Co-Channel TOA 27.00 16.99 dB Small drop out or flutter.

POF 25.50 15.49 dB Excessive muting.

D-2 TOA 62.25 42.72 dB Small drop outs or flutters.
Lower

1st Adjacent POF 58.25 38.72 dB Excessive Muting.

Upper NA
I St Adjacent
D-3 TOA 2.75 -16.78 dB Small drop outs or flutters.
Lower
2nd Adjacent POF 0.00 -19.53 dB Excessive Muting.
Lower 2nd Adj TOA 21.75 2.22 dB Small drop outs or flutters.
Upper SB Mode
Undesired POF 17.25 -2.28 dB Excessive Muting.

Undesired signal for co-channel -38.63 dBm

DAT Reference: DAR30403.DAT
By Pass Simulator Configuration.

Test Date: 22-Sep-94 Desired Undesired
Testers: DML, TK, ST, DS 6WOUT -7.21 dBm

IL 41.43 dB
3WIN -48.64 dBm -29.11 dBm

lst&2ndAdj

File Name: DA.R30804.XLS D
Page 23 of 30



EIA Digital Audio Radio Test Laboratory

I I I • I iIfl ‘ I Sti rf I Ihq

NitrnItr . Start Stop beacnphos
DAR30403.DAT 1 2 3 DSB Co-Channel TOA 20.50

22-Sep-94

4 5 6 DSB Lower lst Adj TOA 41.25

7 8 9 10 ii DSBUpperlstAdj 41.50
12 13 Disregard 41.25
14 15 16 TOA 41.25

17 18 19 DSB Lower 2nd Adjacent TOA 4.00

: 20 21 22 LSB Lower 2nd Adjacent TOA 2.75

23 24 25 26 LSB Lower 2nd Adjacent IJSB undesired TOA 21.75

27 28 29 LSI3 Lower I St Adjacent TOA

30 31 32 LSB Co-Channel TOA

D-Series Recordings

Code: D

File Name: DAR3O8O$.XLS D DAT
Page 24 of3O
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ETA Digital Audio Radio Test Laboratory

rest J-2 Re-Acquisition with Multipath
.%.T&T Arnati LSB Suburban / Terrain Obstructed Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (a)
Tsim (s) POF-2 POF-4 POF-6

5

____________________ ____________________ ____________________

I0

________ ____________ ____________

IS

______________ ______________ ______________

20

______________ _______________ ______________

25

______________ ______________ _____________

Average 0 0 0
POF Attenuator Setting : 63.75 d13
Desired Signal Level : -48.45 dBm
Noise 0 dB Reference : -41.42 dBm

Additional Comments:
Audio is at POF or beyond with out added noise.
It was not feasible to take this data.

Test Date: 27-Sep-94
Testers: DML, TIC. ST

File Name: DAR3OSO4.XLS J2 SOR
Page 30 f 30



MKR 94.099 0 MHz
—10.50 dBm

CENTER 94.100 MHz SPAN 500 kHz

AMATI
iLip REF 0.0 dBm

10 dB/

AT&T 6/29/94 LSB
ATTEN 10 dB

sec
RES BW I kHz VBW 30 Hz Swp 50.0



10 d6/

CENTER 9a.69 MHz
RE BW 10 kHz

MKR 94.101 MHz
—59.10 dm

SPAN 1.00 MHz
SwP ao.o msec

AMATI LOWER 2nd Adj AT TOA 9/22/94 16: 12 tcp

ETA REF —30.0 d6m ATTEN 10 dB

V6W 30 kHz



10 d/

MKR 94.106MHz
—57.20 dE3m

CENTER 94.10 MHz

AMATI / AT&T LS Cl TOA 9/26/94 16: 56
EIA REF —50.0 dm ATTEN 10 d

SPAN 3.00 MHz
SWP 20 . 0 msuic.RES SW 30 kHz VBW 100 kHz



AMATI

EIA REF

10 dB/

ATT LSB 10/20/9’1 16: 16
ATTEN 10 dB0.0 dBm

CENTER 9.100 MHz

MKR 9.100 MHz
-10.90 d6m

SPAN 500 kHz.
RES BW 1. kHz. VBW 30 Hz. SwP 50.0 SCC.



AMAT I

EIA REF
AT&T L.SB /24/94

ATTEN 100.0 d8m
MKR 94O99 0 MHz

10 dB/

10: 30
dB —11.10 dBrn

CENTER 9L100 MHz SPAN 500 kHz
SWP 50.0 secRES BW I kHz VBW 30 Hz



AMATI / AT&T
0.0 d8m

CENTER 94.100 MHz
RES 8W 1 kHz

09: 32 MKR 94.096 5 MHz
—11.30 dBrnFIA REF

10 dB/

LSB 8/31/94
ATTEN 10

b_________

SPAN 500 kHz
VBW 30 Hz SWP 50.0 sec



AMATI / AT&T LSB CO CHANNEL 6/31/94 09:36 MKR 94.101 0 MHz
EIA REF

10 dB/

0.0 dm

CENTER 94.100 MHz
RES BW I kHz

SPAN S00 kHz.

ATTEN 10 d8 —1.50 dBm

VBW 30 Hz Swp 50.0 ec



AMATI / AT&T L.SB 9/26/94 15: 41

EIA REF

10 dB/

CENTER 94.100 MHz

MKR 94.099 0 MHz.
—11.20 dBm

SPAN 500 kHz.

0.0 ciBm ATTEN 10 dB

SecRES 8W 1 kHz VBW 30 Hz SWP 50.0



NRSC-R50 

 
Appendix AE – Digital Test Results 

AT&T / Amati IBOC DSB 



ETA Digital Audio Radio Test Laboratory

Proponent: AT&T Ainati DSB Rev A.
Code: E

Digital Band Width: l.47E+05 Hz
Composite Band Width: 4.OOE+05 Hz
PeaklAverage Compote: 2.06 dB

Peak/Average Digital: 11.76 dB

File Name: DAR3OSOS.XLS Cover

Page I of $8



ETA Digital Audio Radio Test Laboratory

Test B-i

Proponent Gaussian Noise
Code: E

Units
Glockenspiel TOA POF

Attenuator 2300 21.75 dB
Co/No 10.76 9.51 dB

TOA Small flutter or ringing and a small drop out.
EO&C

POF Big pop and much flutter or muting.

Soprano TOA POF
Attenuator 22.75 21.75 dO

Co/No 10.51 9.51 dO

TOA Small drop out.
EO&C

POF Big pops overload DAT level meters, many drop Outs.

Clarinet TOA POF
Attenuator 23.00 21.75 dB

Co/No 10.76 9.51 dB

TOA Small Drop out.
EO&C

POF Many drop outs or mutes.

Recording Reference: DAR3O2 I 6,DAT
Notes: Testers: DML,EB

Date: 29-Jul-94

File Name: DAR30805.XLS B-I
Page 2 of 48



EIA Digital Audio Radio Test Laboratory

Fi’e Name:DR3OO5.)GS Levels B-I

Page 3 of4R



File Name: DAR30805.XLS DAT B-I

EIA Digital Audio Radio DAT Recording Log

Code: E
Impairment: Gaussian Noise

Page 4 of48

>:

DAR302l6.DAT 1 2 Glockenspiel Clear Channel 63.7529-Jul-94 3 4 24.50
5 6

24.00
7 8

23.50
9 10 I I TOA lab 23.00
12 13

22.50
14 15

22.25

16

17
22.00

18 19 POFlab 21.75
20 21 Sync 63.75
22 23

21.50

24 25 Soprano Clear Channel 63.75
26 27

24,25

28

29
.

30

31
23.25

32 33 34 35 36 TOA lab 22.75
37 38

22.50
39 40

22.25
41 42

22.00
43 44 POFIab 21.75
45 46 Sync 63.75
47 48

21.50

49

50 Clarinet Clear Channel 63.75
51 52

24.50
53 54

24.00
55 56

23.50
57 58 TOA lab 23.00
59 60 22.50
61 62

22.25
63 64

22.00

65

66 POF lab 21.75

67

68 Sync 63.75

69

70 21.50



EIA Digital Audio Radio Test Laboratory

Test 8-2

Proponent Co-Channel
Code: E

Units
Glockenspiel TOA POF

Attenuator 45.00 43.00 dB
dlu 11.12 9.12 dB

TOA Small drop out.
EO&C

POF Many drop outs or mutes.

Soprano TOA POF
Attenuator 44.75 43.25 dB

d/u 10.87 9.37 d13

TOA Small drop out.
EO&C

POF Many drop outs or mutes.

Clarinet TOA POF
Attenuator 44.75 43.25 dB

d/u 10,87 9.37 dO

TOA Small drop out.
EO&C

POF Many drop outs or mutes.

Recording Reference: DAR30236.DAT
Notes: Testers: l)ML,ST

Date: 30-Aug-94

File Name: DAR3OSOS.XLS B2
Page 5 of4S



File Nazne:DAR3OSO5 XLS Levels 13-2

ETA Digital Audio Radio Test Laboratory

Page 6 f4S



l)•J• lile
SI

EIA Digital Audio Radio DAT Recording Log

38 39 40 TOAlab

POF lab

Sync

Code: E
Impairment: Co-Channel

DAR3023&DAT 1 Glocken spiel Clear Channel
30-Aug-94 3 4 46.50

5 6 46,00
7 8 45.50
9 10 II 12 13 TOAlab 45.00
14 15 16 44.50
I? 18 19 44.00
20 21

43.50
22 23 POF lab 43.00
24 25 Sync 63.75
26 27

42.50

63.75

30 31
32 33

28 29 Soprano Clear Channel 6375

34 35
36 37

43 44
45 46
47

41 42

48

46.25

49 50

45.75
45.25
44.75
44.25
43.75
43.25
63.75
42.75

51 52 Clarinet Clear Channel 63.75
53 54

46.25
55 56

45.75
,,,,,,,,,,,,,,,,,,,.,,,,,.,. 57 58

45.25
59 60 TOA lab 44,75
61 62

44.25
63 64

43,75
65 66 POF lab 43.25
67 68 Sync .75
69 70

42.75

File Name: DAR30805.XLS DAT 13-2
Page 7 of48



ETA Digital Audio Radio Test Laboratory

Test B-3 Urban Slow Rayleigh
Proponent
Code: E

Impairment Level
Units

Glockenspiel TOA POF T
Atteutct 6$ 6 7 dB

Co/No 5237 52.37 dB

TOA Two drop outs and a small flutter.

EO&C

POF

Soprano TOA POF
Attettu4t &$7$ 637$ dB

Co/No 52.37 52.37 dB

TOA A small drop out (< I second) and a small click.

EO&C

[POF

Clarinet TOA POF
Attenuatør 63 67S dB

Co/No 52.37 52.37 dB

TOA Small drop out and and attenuated attack.

EO&C

POF

Recording Refcrence: DAR3O25I .DAT DAR30252.DAT
Notes: Testers: DML,TK. ST DAR30253.DAT

Test Date: 3Aug-94

File Name: DAR30805.XLS B.3 US
PageS of4S



ETA Digital Audio Radio Test Laboratory

..........DAT.File.. •. ieCàie ::
.. ..........

Start I Ston Attn

...

..

DAR30251.DAT 1 2 3 Gloekenspiel Clear Channel 63.75
• 3-Aug-94 4 5 6 with multipath only 6375

DAR30252 DAT 1 2 3 Soprano Clear Channel 63 75
3-Aug-94

DAR30253.DAT 1 2 3 Clarinet Clear Channel
3-Aug-94 4 5 6 with multipath only 3.7

Proponent Code: E
Impairment: Urban Slow Rayleigh

File Name: DAR30805,XLS DAT US
Page 9 of48



BIA Digital Audio Radio Test Laboratory

Test B-3 Urban Fast Rayleigh
Proponent
Code: E

Impairment Level
Units

Glockenspiel TOA POF
Attesnsator 37$G 32Ol dB

Co/No 26.12 20.62 dB

TOA Small drop out.

EO&C

POF Excessive muting and some static pops.

Soprano TOA POF
Attanuatoi 3OO dB

Co/No 24.87 19.12 d13

TOA Small flutter or warble.

EO&C

FOF [Excessive muting.

Clarinet TOA POF
f Attenuator 36 50 30 50 dB

Co/No 25.12 19,12 d13

TOA Small pops or clicks.

EO&C

POF Excessive muting.

Recording Reference: DAR30254.DAT
Notes: Testers: DML,TK,ST

Test Date: 25-Aug-94

File Name: DAR30805.XLS 8-3 UF
Page 10 of$8



EIA Digital Audio Radio Test Laboratory

DAR30254.DAT 1 2 3 — — Glockenspiel Clear Channel 63.75
25-Aug-94 4 5 6 38.50

7 8 9 10 Disregard #7 38.00
11 12 13 14 15 TOAlab 37.50
16 17 18 37.00
19 20 21 36.00
22 23 24 34.00
25 26 27 POF lab 32.00

28
31
34
37
42
45
48
51

54
57
60
63
68
71
74
77

29
32
35
38
43
46
49
52

55
58
61
64
69
72
75
78

30
33
36
39
44
47
50
53

56
59
62
65
70
73
76
79

40

66

41

67

Soørano Clear Channel

TOA lab

Disreaard #49
POF lab

Clarinet Clear Channel

TOA lab

POF lab

63.75
37.25
36.75
36.25
35.75
34.50
32.50
30.50

63.75
37.50
37.00
36.50
36,00
34.50
32.50
30.50

Proponent Code: E
Impairment: Urban Fast Rayleigh

File Name: DAR30805.XLS DAT UF
Page I of48



EIA Digital Audio Radio Test Laboratory

DAT File Time ode — Pri riti D —

Number Start $top = rrpfion Aftn
DAR30293.DAT I 2 3 Glockenspiel Clear Channel 63.75

2-Dec-94 4 5 6 38.50
7 8 9 TOAconfimied 38.00
10 11 12 TOA lab 37.50
13 14 15 37,00
16 17 18 36.50

19

20 21 36.0
22 23 24 35.00
25 26 27 34.00
28 29 30 33.00
31 32 33 POF lab 32.00

Proponent Code: E
Impairment: Urban Fast Rayleigh Retest Addendum

File Name: DAR3O8OS.XLS DAT UF (2) Page 12 of48



EIA Digital Audio Radio Test Laboratory

Test B-3 Rural Fast Rayleigh
Proponent
Code: E

Impairment Level
UnitsGlockenspiel TOA POE

[Anenuat 43 Ot dBCo/No 31.62 25.12 dB

TOA Small drop out.

EO&C

POE Excessive muting.

Soprano TOA POF
tteiii1i

dBCo/No 30.62 24.62 dB

TOA Small noise burst.

EO&C

POE Excessive muting.

Clarinet TOA POE
Atetwatm 42Q QG dBCo/No 30.62 24.62 d13

TOA Small drop out.

EO&C

POE Exccsssive muting with some static pops.

Recording Reference: DAR30263,DAT
Notes: Testers: DMLTK

Test Date: 25-Aug-95

File Name: DAR30805.XLS B3 RF
Page 13 of4S



EIA Digital Audio Radio Test Laboratory

L I flme C.de - ‘Prgrrn1Dsi :.

tiniher I Stirt I I

DAR30263DAT I 2 3 Glockenspiel Clear Channel 6375
25-Aug-95 4 5 6 44,00

7 8 9 10 Disregard #8 43.50
II 12 13 14 15 TOAlab 43.00
16 17 18 19 4250
20 21 22 41.00
23 24 25 3900
26 27 28 POF lab 36.50

29

30 31 Soprano Clear Channel 63.75
32 33 34 Disregard #30 43.00
35 36 37 42.50
38 39 40 41 42 TOA lab 42.00
43 44 45 41.50
46 47 48 40.00

49

50 51 38.00
:

. 52 53 54 POF lab 36.00

55 56 57 Clarinet Clear Channel 63,75
58 59 60 43.00
61 62 63 42.50
64 65 66 67 Disregard 64-67 42.00
68 69 70 71 TOA lab 42.00
72 73 74 41.50
75 76 77 40.00
78 79 80 38.00
81 82 83 POF lab 36.00

Proponent Code: E
Impairment: Rural Fast Rayleigh

File Name: DAR30805,XLS DAT RF
Page 14 o148



EIA Digital Audio Radio Test Laboratory

Test B-3 Terrain Obstructed Rayleigh
Proponent
Code: E

Impairment Level
Units

Glockenspiel TOA POF
[AttenuatQl 6375 63 7$ dB

Co/No 52.37 52.37 d13

TOA Small drop out and small flutter.

EO&C______

F0F
1.

Soprano TOA POF
IAttet1uto 637$ 637$ dB

Co/No 52.37 52.37 d13

TOA Small flutter.

EO&C

POF

Clarinet TOA POF

dB
Co/No 52.37 52.37 dB

TOA Small drop out / flutter.

EO&C

POP

Recording Reference: DAR3O2 SI .DAT
Notes: testers: DML,ST

Test Date: 3-Aug-95

File Name: DAR3OSO5,XLS B3 TO Page 15 of 48



ETA Digital Audio Radio Test Laboratory

DAR30253.DAT
3-Aug-94 43

2
44

3
45

Clarinet Clear Channel
with multipath only

63.75
63,75

DAT Fik . Time Code.. ‘... Pr :.e Ds :‘.:.

./ ......:

‘.
‘;‘:

:‘:.‘: ‘:‘: ‘: ‘:‘ “ .. “:

umber Start Stop flcr1ptlon Atbi
DAR3025 I .DAT 1 2 3 Glockenspiel Clear Channel 63.75

3-Aug-94 37 38 39 with multipath only 63.75

DAR30252.DAT I 2 3 Soprano Clear Channel 63.75
3-Aug-94 37 38 39 with multipath only 63.75

Proponent Code: E
Impairment: Terrain Obstructed Rayleigh

File Name: DAR30805.XLS DAT TO Page 16 of48



Proponent Code- IC

Digital Band Width:
Compotite Band Width:

Noise Filter Band Width
Normalized Values indicated in Italics.

Charactenstic Impedance 50 0 Unless indicated
IL 6W Splitter Output to 3W Combiner Input: 4079 dO

Signal Level
-121 dlJrnJflz

Noise Level
-109/ d8m/Flz

TEST. 13-3 Co/No
bA 11.11 dO
POP 9.62 dO

FIA flicntsil Atitlin Rit1in Ttct T.13hnrstnrv

000NroN 4220

147000 Hz
400000 Hz

6449000 Hz

NC UFX 7112 Kim-N IMIMiOdlO.1I3JA

80668

File Name:DAR3OSO5XLS
Page 17o140
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ETA Digital Audio Radio Test Laboratory

Test C-3 Airplane Flutter
AT&T Amati DSB Rev A.
Program Material Glockenspiel

Reflected Path

Scenario EO&C

HI 400 Km/h Doppler
27.5 pa Delay

TOA Small drop out or flutter.
8.00 dB 4.10 dB

#2 200 Km/h Doppler
13.7 pa Delay

TOA Small drop out or flutter.
6.00 dB 1.80 d13

113 100 Km/h Doppler
6.8 pa Delay

TOA Small drop out or flutter.
4.00 dl3 0.30 d13

Test Date: 27-Sep-94
Testers: DML, TK. ST

FileName: DAR3OSO5.XLS C3 Page 20 of 48
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EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread I Doppler
Code: E Bad Urban I
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-40 2 2 2 1
0-36 0 2 2 I I
0-32 2 2 I
0-28 0 2 I I 0
0-24 — 2 I I 0 0
0-20 0 2 I 0 0 0
0-16 2 I 1 0 0
0-12 00 I 0 0 0
0-8 1 1 0 0 0
0-4 0 2 0 0 0 0

Doppierm/h)

EO&C 30 sec minimum listening time.
0 = Unimpaired Small Impainnents consisted of
I = Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: I 9-Oct-94
Testers: DML, RMc

File Name: DAR30805.XLS C-5 BUI Page 22 ofts



EIA Digital Audio Radio Test Laboratory

0-80 2 2 2 2 2
0-76 2 2 2 2 2 2
0-72 — 2 2 2 2 2
0-68 2 2 2 2 2 2
0-64 2 2_2 2 2 —

0-60 2 2 2 2 2 2
0-56 2 2 2 — 2 2
0-52 2 2 2 2 2 2
0-48 2 2 2 2
0-44 02 2 2 1

Test C-5
Code: E
Proeram Material

Delay Spread I Doppler
Bad Urban 2
Mozart (Track 67 on SOAM disk)

Delay Spread
(us)

3 5 10 15j30 50 75 100 150 225 Doppler mIh)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of

= Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 20-Oct-94
Testers: DML, RMc

File Name: DAR3O8OSXLS C-5 BU2 Page 23 of48



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread I Doppler
Code: E Typical Urban
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-10 0 I I I I I 0 0 0
0-9 0 I 1 0 0 0
0-8 I I 0 0
0-7 0 1 0 0
0-6 I 1 1 0 0
0-5 0 I 0 0 0
0-4 21 0 0 0
0-3 0 1 0 0 0
0-2 I I I 0 0
0-I 0 I 2 0 0 0 0 0

1 3 5 10 15 30 50 75 100 150 225 Dopplerkm/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of
I Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 19-Oct-94
Testers: DML, RMc

File Name: DAR3OSO5,XLS C-5 TU Page 24 of4S



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: E Hilly Terrain
Program Material Mozart (Track 67 on SQAIvI disk)

Delay Spread
(us)

0-50 0 2 2 I 0 0
0-48 I [I I I 0
0-44 0 2 2 1 0 0
0-40 2 2 0 0 0
0-36 2 2 I 0 0 0
0-32 2 2 I 0 0
0-28 0 1 1 0 0 0
0-24 2 2 1 1 0
0-20 0 I 1 0 0 0

3 5 10 15 30 50 75 100 150 225 Doppler(km/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of
I Small Impairment occational, brief (short duration) dropouts and
2 POF Level of Impairment periodic flutters,

Test Date: 19-Oct-94
Testers: DML, RMc

File Name: DAR30805,XLS C5 HT
Page 25 of4S



EIA Digital Audio Radio Test Laboratory

rest C-S Delay Spread / Doppler
Code: E Rural Area
Program Material Mozart (Track 67 on SOAM disk

Delay Spread
(US)

0-1.0 I 0 0 0 0
0-0.9 — 0 — 0 — 1 0 0 0
0-0.8 0 0 0 0 0
0-0.7 I I 0 0 0 0
0-0.6 2 1 0 0 0
0-0.5 0 0 0 0 0 0
0-0.4 1 0 0 0 0
0-0.3 0 I 0 0 0 0
0-0.2 I 0 0 0 0
0-0.1 — 2 0 0 0 0 0

I 3 5 10 15 30 50 75 100 150 225 DopplerkmIh)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of
I = Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 19-Oct-94
Testers: DML, RMc

File Nanc: DAR3O8OS.XLS C5 RA Page 26 of 48
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Test C-6 Additional Multipath Doppler Simulations
AT&T Amati DSB Rev A.
Program Material: Glockenspiel

Scenario

-___________________________________________

Level Attn Co/No Units EO&C
#1
Urban TOA 63.75 52.38 dB No added noise, I to 2 sec drop out.
Slow followed by pop.

POF 63.75 52.38 dB Same as TOA.

#2
Urban TOA 29.00 17.63 dB Small warble.
Fast

POF 26.50 15.13 dB Excessive flutter! drop outs.

#3
Rural TOA 26.75 15.38 d13 Mild drop out
Fast

POF 23.25 11.88 dB Excessive flutter / drop outs
and a large pop.

#4
Terrain TOA 63.75 52.38 d13 Numerous short to medium duration
Obstructed drop outs.

POF 30.50 19.13 dB Excessive flutter/drop outs
and a large pop.

Test Date: 20-Oct-94 Desired Noise
Testers: DML, RMc Signal -7.02 dBm

DAT Reference: DAR30550,DAT IL 40.79 dB BW 6.45E+06 Hz
3WIN -47.81 dI3m 0dB Ref -41.38 dBm

File Name: DA.R30805.XLS C-6
Page 27 of48
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Code: E
Test C-6

.
::.

. ... ..,WI5 .L,L,I

t4tmb4r Start Stop = = I Dcnpttoh Attn
DAR30550.DAT 0S13 1 2 Urban Slow 63.75

20-Oct-94 3 4 Urban Fast, TOA 29.00
5 6 Rural Fast,TOA 26.75
7 8 Obstructed Fast 63,75

LSB 9 10 Urban Slow 63 75

11

12 Urban Fast 63.7
13 14 Rural Fast 38.00
15 16 Obstructed Fast

Additional Multipatli Doppler Simulations

File Name: DAR3OSOS.XLS C-6 DAT Page 25 of$S
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Test D-Series Co-Channel, 1st and 2nd Adjacent
AT&T Amati DSB Rev A.
Program Material: Glockenspiel

Level Attn D/T.J Units EO&C
D-1
Co-Channel TOA 20.50 10,72 dB Small drop out or flutter.

POF 19.25 9.47 dB Excessive Muting.

[)-2 TOA 41.25 31.47 dB Small drop outs or flutters.
Lower
1st Adjacent POF 39.25 29.47 dB Excessive Muting.

TOA 41.25 31.31 dB Small drop outs or flutters.
Upper
1st Adjacent POF 39.25 29.31 dB Excessive flutter or drop outs.
D-3 TOA 4.00 -15.47 d13 Small drop outs or flutters,
Lower
2nd Adjacent POF 0.00 -19.47 dB Excessive flutter or drop outs.

TOA
Not necessary due to symmetry.

POF

Undesired signal for co-channel and Low I St adj= -38.80 dBm
Undesired signal for Upper 1 St Adjacent = -38.64 dBm
Undesired signal for Lower 2nd Adjacent = -29.11 dttm

DAT Reference: DAR30403.DAT
By Pass Simulator Configuration.

Test Date: 22-Sep-94 Desired Undesired
Testers: DML, ST 6WOUT -7.15 dBm

IL 41.43dB
3WN -48.58 dBm

File Name: DAR3OSO5.XLS D Page 29 of4R
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PAT’ Fur •l’n,e (Mdc I Start ID
nmhr I I inn I . fl4’€rrinhinii Attnjr. .

DAR30403.DAT T 2 3 DSBCo-ChanncITOA 2050
22-Sep-94

4 5 6 DSB Lower I St Adj TOA 4125

7 8 9 10 Il DSBUpperlstAdj 41.50

12

13 Disregard 412514
15 16 TOA 4125

17 18 19 DSB Lower 2nd Adjacent TOA 4,00

20 21 22 LSB Lower 2nd Adjacent TOA 2.75

23 24 25 26 LSB Lower 2nd Adjacent USB undesired TOA 21.75

27 28 29 LSI3 Lower 1st Adjacent TOA 62.25

30 31 32 LSB Co-Channel TOA 27.00

File Name: DAR3O8OS.XLS D DAT

Code: E
D-Sertcs Recordings

Page 30 of 48
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Test E-1 Co-Channel with Multipath (Rayleigh)
AT&T Amati DSB Rev A.
Program Material: Glockenspiel

Scenario
Level Attn D/TJ Units EO&C

#1 Simulation by itself produces defects in
Urban TOA 63.75 54.01 dB the recovered audio.
Slow

POF 63.75 54.01 dB NA

#2
Urban TOA 43.00 33.26 dB Small drop out.
Fast

POF 37.50 27.76 dB Excessive muting.

#3 Simulation by itself produces dcfccts in
Rural TOA 63.75 54.01 dB the recovered audio.
Fast

POF 63.75 54.01 dB NA

#4 Simulation by itself produces defects in
Terrain TOA 63.75 54.01 dB the recovered audio.
Obstructed

POF 63.75 54.01 dB NA

Test Date: 22-Sep-94 Desired Undesired
Testers: DML, TK, ST, DS Signal -7.15 dBm

IL 40.79 dB
3WIN -47.94 d8m -38.20 dl3m

File Name: DAR30805.XLS El R Page 31 o148
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Test E-2 Lower 1st Adjacent with Multipath (Rayleigh)

AT&T Asnati DSB Rev A.

Program Material: Glockenspiel

Scenario

Level Attn DIU Units EO&C

#1 Simulation by itself produces defects in

Urban TOA 63.75 54.01 dB the recovered audio.

Slow

POF 63.75 54.01 dB NA

#2
Urban TOA 58,50 48.76 dB Small drop out.

Fast

POF 49.50 39.76 dB Excessive muting.

#3 Simulation by itself produces defects in

Rural TOA 63.75 54.01 dB the recovered audio.

Fast

POF 63.75 54.01 dB NA

#4 Simulation by itself produces defects in

Terrain TOA 63.75 54.01 dB the recovered audio.

Obstructed

POF 63.75 54.01 dB NA

Test Date: 22Sep-94 Desired Undesired

Testers: DML, TK. ST, DS Signal -7.15 dBm
IL 40.79 dB
3WIN -47.94 dBm 38.20 dBm

File Name: DAR30805.XLS E2 R Page 32 of48
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Test E-3 Lower 2nd Adjacent ith Multipath (Rayleigh)
AT&T Arnati DSB Rev A.
Program Material: Glockenspiel

Scenario

Level Attn D/U1 Units EO&C
#1 Simulation by itself produces defects inUrban TOA 63.75 54.01 d13 the recovered audio.
Slow

POF 63.75 54.01 dB NA

#2
Urban TOA 18.25 8.51 dE3 Small drop out.
Fast

POF 9.25 -0.49 dB Excessive muting.

#3 Simulation by itself produces defects inRural TOA 63.75 54.01 d13 the recovered audio.
Fast

POF 63.75 54,01 dB NA

#4
Simulation by itself produces defects inTerrain TOA 63.75 54.01 d13 the recovered audio.

Obstructed

POF 63.75 54.01 dB NA

Test Date: 22-Sep-94 Desired Undesired
Testers: DML, TK, ST, DS Signal -7.15 dBm

IL 40.79 dB
3WN -47.94 dBm -38.20 dI3m

File Name: DAR3OSOS.XLS E-3 R
Page 33 of4S
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Test E-1 Co-Channel with Multipath (Doppler)
&T&T Amati DSB Rev A.
Program Material: Glockenspiel

Scenario
Level Attn D/U Units EO&C

41
Urban TOA 6375 6730 d13 Impairment detected with simulation.
Slow

POF 63.75 67.30 dB NA

#2
Urban TOA 19.75 23.30 dB Small drop out,

Fast

POF 13.75 17.30 d13 Excessive drop outs and flutter.

#3
Rural TOA 14.50 18.05 dB Small drop out or flutter.
Fast

POF 12.00 15,55 d13 Excessive drop outs and flutter.

44
Terrain TOA 63.75 67.30 dB Impairment detected with simulation.
Obstructed

POF 63.75 67.30 dB NA

Test Date: 21 -Oct-94 Desired Undesired
Testers: DML, RM, ST Signal -7.06 dBm

IL 4079 dB
3WIN -47.85 dBm -51.40 dBm

File Name: DAR3OSO5.XLS E1 D Page 34 of 48
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Test E-2 Lower 1st Adjacent with Multipath (Doppler)
AT&T Amati DSB Rev A.
Program Material: Glockenspiel

Scenario

Level Attn D/U Units EO&C
#1
Urban TOA 63.75 67.30 dB Impairment detected with simulation.
Slow

POF 63.75 67.30 dB NA

42
Urban TOA 34.25 37.80 dB Small drop out.

Fast

POF 28.25 31.80 dB Excessive drop outs and flutter.

43

Rural TOA 34.75 38.30 d13 Small drop out or flutter.
Fast

POF 28.25 31.80 dB Excessive drop outs and flutter.

44
Terrain TOA 63.75 67.30 dl3 Impairment detected with simulation.
Obstructed

POF 63.75 67.30 dB NA

Test Date: 21-Oct-94 Desired Undesired
Testers: DML, RM, ST Signal -7.06 dBm

IL 40.79 dB
3WIN -47.85 dBm -51.40 dBm

File Name: DAR30805.XLS E.2 I) Page 35 of48
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Test E-3 Lower 2nd Adjacent with Multipath (Doppler)

AT&T Amati DSB Rev A.
Program Material: Glockenspiel

Scenario
Level Attn D/U Units EO&C

#1
Urban TOA 63,75 40.90 dB Impairment detected with simulation.
Slow

POF 63.75 40.90 dB NA

112
Urban TOA 23.00 0.15 dB Small drop out.
Fast

POF I 5.50 -7.35 dB Excessive drop outs and flutter.

113

Rural TOA 16.50 -6.35 d13 Small drop out or flutter.
Fast

POF 1 1.00 -l 1.85 dB Excessive drop outs and flutter.

114
Terrain TOA 63.75 40.90 dB Impairment detected with simulation.
Obstructed

POF 63.75 40.90 dI3 NA

Test Date: 21 -Oct-94 Desired Undesired
Testers: DML, RM, ST Signal -7.06 dBm

IL 40.79 d13
3WIN -47.85 dBm -25.00 dBm

File Name: DAR30805.XLS E-3 D Page 36 of 48
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EIA Digital Audio Radio Test Laboratory

fest J-2 Re-Acquisition with Multipath

AT&T Atnati DSB R Urban Slow Rayleigh

Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

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

5 1 3 1

10 6 6 4

15 3 3 2

20 3 I 2

25 5 5 7

Average 3.6 3.6 3.2

POF Attenuator Setting : 25.75dB

Desired Signal Level -48.45 dBm

Noise 0 dB Reference : -41.42 dl3ns

Additional Comments:
Re-Acquisition time is the value listed ± I second.

Test Date: 27-Sep-94

Testers: DML, TK, ST

File Name: DAR3O8OS.XLS J-2 USR
Page 38 of $R
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EIA Digital Audio Radio Test Laboratory

Test J-2 Re-Acquisition with Multipath
AT&T Arnati DSB R Rural Fast Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 I 2 1

10 2 5 6

15 5 5 2

20 1 I 5

25 2 2 2

Average 2.2 3 3.2
POF Attenuator Setting 35.00 dB
Desired Signal Level : -48.45 dBm
Noise 0 d13 Reference -41.42 dBm

Additional Comments:
Re-Acquisition time is the value listed ± 1 second.

Test Date: 27-Sep-94
Testers: DML, TK, ST

File Name: DAR3O8O5.XLS J-2 RFR Page 40 nf48
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Test J-2 Re-Acquisition with Multipath

AT&T Amati DSB R Terrain Obstructed Rayleigh

Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

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

5 I I I

10 2 3 2

15 4 1 3

20 2 I 5

25 4 5 2

Average 2.6 2.2 2.6

POF Attenuator Setting : 33.00 dB

Desired Signal Level -48.45 dl3m

Noise 0 d13 Reference : -41.42 dBm

Additional Comments:
Re-Acquisition time is the value listed ± I second.

Test Date: 27-Sep-94

Testers: DML, TK. ST

File Name: DAR30805.XLS 3-2 TOR Page 41 o148
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ETA Digital Audio Radio Test Laboratory

Test J-2 Re-Acquisition with Multipath

AT&T Arnati DSI3 R Urban Fast Doppler

Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

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

5 5 2 3

10 3 3 3

15 4 4 2

20 2 2 2

25 2 3 2

Average 3.2 2.8 2.4

POF Attenuator Setting : 24.75 dB

Desired Signal Level -47,85 dBm

Noise 0 dl3 Reference -41.40 dBm

Additional Comments:
Re-Acquisition time is the value listed ± I second.

Test Date: 21-Oct-94

Testers: DML, ST

File Name: DAR3O8O5.XLS J-2 UFD Page 43 of4S
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ETA Digital Audio Radio Test Laboratoiy

Test B-i Ancillary Data Channel

Proponent Demonstration

Code: E Gaussian Noise

BER
Units

TOA POF

Attenuator 22.50 22.25 22.00 21.50 21.00 dB

Co/No 11.25 11.00 10.75 10.25 9.75 dB

Log(BER) —‘ -4.194 -3.283 -2.415 -1.861

BER O.OOE+00 6.39E-05 5.21E-04 3.85E-03 1.38E-02

Test B-2 Ancillary Data Channel
Demonstration

Co-Channel
BER

Units

TOA POF

Attenuator 10.50 9.75 9.50 9.00 8.50 dB

d/u 10.97 10.22 9.97 9.47 8.97 dB

Log(BER) - -3.420 -3.784 -2.193 -1.549

I3ER 0.OOE+00 3.80E-04 I,64E-04 6.42E-03 2.83E-02

Testers: DML, RMc TOA and POF levels have been approximated for

Date: 9-Dec-94 this demonstration.

File Name: DAR30805.XLS BER Page 46 of
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Test B-3 Ancillary Data Channel

Proponent Demonstration

Code: E Multipath
BER

Doppler Units

Urban Slow No Added Noise

Attenuator 63.75 dB

Co/No 52.50 d13

Log(BER) -2.019

BER 9.58E-03

Urban Fast TOA POF

Attenuator 29.00 26.50 dB

Co/No 17.75 15.25 dB

Log(I3ER) -2.843 -1.703

BER l.44E-03 I.98E-02

Rural Fast TOA POF

Attenuator 26.75 23.25 dB

Co/No 15.50 12.00 dB

Log(BER) -3.292 -2.146

BER 5.IIE-04 7.15E-03

Terrain Obstructed No Added Noise

Attenuator 63.75 dB

Co/No 52.50 dB

Log(BER) -1.553

BER 2.80E-02.

Testers: DML, RMc TOA and POF levels have been approximated for

Date: 9-Dec-94 this demonstration.

File Name: DAR3O$05.XLS I3ER D Page 47 of48
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Test B-3 Ancillary Data Channel
Proponent Demonstration
Code: E Multipath

BER
Special Units

Obstructed Path TOA POF (San Fran 4)
Attenuator 32.25 27.75 dB

Co/No 32.10 27.60 d13
Log(BER) -2.346 -1.710

BER 4.50E-03 1.95E-02
Rural highway TOA POF (SLC)

Attenuator 24.00 22.50 dB
Co/No 23.85 22.35 dB

Log(BER) -3.084 -1.947
BER 8.24E-04 1.13E-02

Suburban TOA POF (WSHW9)
Attenuator 34.75 29.75 dB

Co/No 34,60 29.60 dB
Log(BER) — -1.999

BER 0.OOE+00 1.OOE-02
‘terrain Obstructed TOA POF (NOVA 4)

Attenuator 33.25 28.75 dB
Co/No 33.10 28.60 dB

Log(I3ER) .2.119 -1.725
BER 7.60E-03 I .88E-02

Testers: DML, RMc TOA and POF levels have been approximated for
Date: 9-Dec-94 this demonstration.

F1e Name: DAR3O8O5.XLS BER S Page 48 of$S



AMATI / AT&T 6/29/94 DSB MKR 94.098 5 MHz

10 dB/

REF 0.0 dBm

CENTER 94.100 MHz SPAN 500 kHz

ATTEN 10 dB —10.60 dBm

RES BW I kHz VBW 30 Hz SwP 50.0 sec



AMATI / AT&T
REF 0.0 dBm

10 df3/

CENTER 94.100 MHz

DSB 8/30/94 13: 49
ATTEN 10 dB

MKR 94.099 0 MHz
—11.40 dBrri

SPAN 500 kHz

H___

-__ELh1 1Lz
RES 8W 1 kHz JE3W 30 Hz SWP 50.0 sec



AMATI / AT&T CD CHANNEL 6/30/94 14: 00

EIA REF 0.0 dBm ATTEN 10 dB

10 dB/

MKR 94.101 0MHz
-15.40 dE3m

NTER 94.100 MHz
RES BW I kHz VE3W 30

SPAN 500 kHz
SwP 50.0

-‘ [ ‘fj’( t7 JI

Hz sec



AMATI / AT&T CD CHANNEL 8/30/94 i: 00

EIA REF

10 dE3/

MKR 94.102 0 MHz.

CENTER 94.100 MHz
RES 9W 1 kHz VBW 30

SPAN 00 kHz.
SWP 50.0

0.0 dBrn ATTEN 10 dB —15.10 d9rn

Hz sec

ii L?: \/L L //A 1



AMATI / ATT
EIAA__0.0 darn

10 dB/

USB 9/22/94 09: 18
ATTEN 10 B

“sd 11’

MKR 94.100 0 MHz
—11.20 dE3m

CENTER 94.100 MHz SPAN 00 kHz

=____

t
-__

i__ I

RES 8W 1. kHz VBW 30 Hz swP 50.0 sec



AMATI / ATT CD—CHANNEL 9/22/94 10: 56 MKR 94. 100 0 MHz.

EIA REF -20.0 dBrn

10 dB/

CENTER 94.100 MHz SPAN 500 kHz

ATTEN 10 d —3950 dE3m

RES 8W 1 kHz VBW 30 Hz SWP 500 see



10 dB/

AMATI LOWER 2nd Adj AT TOA

CENTER 93.90 MH

dm ATTEN 10 d6
15: 34 //‘f MKR 93.749 MHz

—47.30 dm

SPAN 1.00 MHz

ETA REF -30.0

___

I______

RES SW 10 kHz VBW 3 kHz SWP 100 msec



AMATI / AT&T DS CI TDA 9/26/94 MKR 94.106 MHz
EIA REF —f30.0 dBm

10 dB/

CENTER 94.10 MHz SPAN 3.00 MHz

ATTEN 10 c1 —59.90 dBm

RES 6W 30 kHz V6W 100 kHz. SWP 20.0 msec



AMATI

ETA REP

10 dB/

Mk.R

CENTER 9.iZ0 MHz SPAN ¶300 kH.

AT&T 10/19/94 18: 21 94.099 5 MHz
0.0 dBm ATTEN 10 dB —10.90 dBm

secRES BV I kHz VBW 30 Hz SWP 50.0



AMATI/AT&T DSB 12/02/94 14: 34 MKR 94.100 0 MHz

RES BW 1 kHz

FIA REF 0.0 dBm

10 dB/

ATTEN 10 dB —10.80 dBm

j
CENTER 94.100 MHz SPAN 500 kHz

VW 30 Hz SwP 50.0 sec
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Appendix AG – Digital Test Results 

USA Digital Radio FM 2 



ETA Digital Audio Radio Test Laboratory

Proponent: USADR FM2
Code: G

Dgitat Band Width: 2.SOE+05 Hz
Composite Band Width: 2.50E÷05 Hz

Peak/Average: 205 dB

Fiie Name: DAR3OSOJXLS Cover
Page I of 28



ETA Digital Audio Radio Test Laboratory

Test B-I

Proponent Gaussian Noise
Code: G

UnitsGlockenspiel TOA POF
Attenuator 37.75 34.25 dBCo/No 25.10 21.60 dB

TOA Occasional pops and clicks.
EO&C

POF Severely distorted audio with warbles, snaps and pops.

Soprano TOA POF
Attenuator 37,75 34.00 dBCo/No 25.10 21.35 dB

TOA Small pops and clicks with some high cut.
EO&C

POF Many pops and clicks, heavy distortion and high cut.

Clarinet TOA POF
Attenuator 39.00 35.00 dBCo/No 26.35 22.35 d13

TOA Intermittent pops and clicks ( warbles).
EO&C

POF High Frequency roll ofl many pops and clicks, heavily distorted.

Recording Reference: DAR3O2I5.DAT
Notes: Testers: DML,DS,EB

Date: 29-Jul-95

File Name: DAR3OSO7.XLS B-I
Page 2 of28
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F Name:DAR3O8O7XLS Levek B-I
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EIA Digital Audio Radio DAT Recording Log

n.vr Life Time Uodc P,ogrim
. . . . . . .Number Start Stop

. in # : . : Driptiqn
. . . AttnDAR3O2IS.DAT 1 2 — GbckenspelClearChannel

63.7529-Jul-95 3 4
39.255 6
38.75,.... 7 8
38.25.,..,..,..,.,,,.....,, 9 10 TOAJab
37.7511 12
37.25

13
14

.

36.7515 16
36.2517 18
35.7519 20
35.2521 22
34.7523 24 Sync
63.7525 26 POFiab
34.2527 28
33.75

29 30 Soprano Clear Channel
63.7531 32
39.2533 34
38.7535 36
38.25

37

38 TOAlab
37.7539 40
37.254! 42
36.7543 44
36.25: 45 46
35.7548

.

35,2549 50
34.5051 52 Sync
63.7553 54 POFIab
34.0055 56
33.50

File Name : DAR3O8O7.XLS DAT B-I

Code: G
Impairment: Gaussian Noise

Page 4 28



EIA Digital Audio Radio DAT Recording Log

l)4[ File IITIIC (‘ide
•. I’rogrm

. .• .Number Mart I I II) fi
. flc’icrintkin AttnDAR30215.DAT 57 58 — — Clarinet Clear Channel 63.75• 29-Jul-95 59 60

. 40.5061 62
40.0063 64
39.5065 66 TOAJab
39.0067 68
38.5069 70
38.0071 72
37.5073 74
37.0075 76
36.50

77 78
. . . . 36.0079 80

35.50
81

82 Sync
63.7583 84 POFlab
35.0085 86
34.50

Code: G
Impairment: Gaussian Noise

FHe Name: DAR3OSO7.XLS DAT 13-I (2)
Page 5 of 28
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Test B-2

Proponent Co-Channel
Code: C

Units

Glockenspiel TOA POF
Attenuator 42.00 38.00 d13

dlu 42.60 38.60 dB

TOA Small warble.
EO&C

POF High cut, heavy distortion and background noise.

Soprano TOA POF
Attenuator 40.50 38.00 dB

d/u 41.10 38,60 d13

TOA Small warble and high cut.
EO&C

POF Static pops, high cut and background noise.

Clarinet TOA POF
Attenuator 42.00 38,50 d13

d/u 42.60 39.10 d13

TOA Small warble.
EO&C

POF High cut and heavy distortion.

Recording Reference: DAR30243.DAT DAR30244.DAT
Notes: Testers: DML,RMC

Date: 9-Jan95

File Name: DAR30807.XLS B2 Page 6 of 28
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File Name DAR3OSO7S Levels -2
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ETA Digital Audio Radio DAT Recording Log

I)\i lik )i,n (re 1’r’rim
Nunh

- I -.start stop — —
— I Desersptot AttnDAR30243.DAT 1 2 3 — — Glockenspiel Clear Channel 63759-Jan-95 4 5 6

43.007 8 9
4250

10
11 12 TOAlab

42.0013 14 15
41.5016 17 18
41.0019 20 21
40.50

22
23 24

40.0025 26 27
39.5028 29 30

. . 39.0031 32 33
38.50..,..

.
34 35 36 POFIab

38.0037 38 39
37.50

40 41 42 Soprano Clear Channel
63.7543 44 45
43.0046 47 48
42.5049 50 51

. 42.0052 53 54 55 56 Possible High Cut
41.5057 58 59 60 61 Possible High Cut
41.0062 63 64 TOAIsb
40.5065 66 67
40.0068 69 70
39.5071 72 73
39.0074 75 76
38.50

77

78 79 POFIab
38.0080 81 82
37.50

Code: G
Impairment: Co-Channel

Fj)e Name : DAR30807.XLS DAT 13-2

Page 8 ‘28



ETA Digital Audio Radio DAT Recording Log

.....DAtfle
unaber.

.

.

DAR30244.DAT 1 2 3 — — ClarinetCicarChannel
63.759-Jan-95 4 5 6
43007 8 9
42.5010 11 12 TOAJab
42.0013 14 15
41.5016 17 18
41.0019 20 21
40.5022 23 24

. 40.0025 26 27
39.5028 29 30
39.0031 32 33 POFab
38.5034 35 36 37 disregard #36
38.0038 39 40
37.50

41

42 43
37.00

Code: G
Impairment: Co-Channel

FIe Name DAR30807.XLS DAT 8-2 (2)

Page 9 of 28



EIA Digital Audio Radio Test Laboratory

Test 8-3

Proponent Urban Slow Rayleigh
Code: G

UnitsGlockenspiel TOA POF
Atteiiuatøi

Co/No
The simulation was allowed to run 5 minutes during which

TOA no recovered audio was observed.

EO&C

POF

[
Soprano TOA POF

Atternmto
Co/No

Due to performance as indicated above this test was assumed to
TOA be unnecessary.

EO&C

POF

Clarinet TOA POF
Mtent’at

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary. -

EO&C______

frOF ]
Recording Reference: None

Notes: Testers: DML, RMc
Test Date: I 5-Dec-94

File Name: DAR3OSO7XLS 13-3 US

Page 10 of 28



ETA Digital Audio Radio Test Laboratory

Test 8-3

Proponent Urban Fast Rayleigh
Code: G

UnitsGlockenspiel TOA POF
fAtternitot

Co/No

The simulation was allowed to run 5 minutes during which
TOA no recovered audio was observed.

EO&C

POF

Soprano TOA POF
Attenuto

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary.

EO&C_______

POF

Clarinet TOA POF
LAiuat

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary.

EO&C

POF

Recording Reference: None
Notes: Testers: DML, RMc

Test Date: I 5-Dec-94

File Name: DAR3OSO7,XLS B-3 UF
Page II of 28



EIA Digital Audio Radio Test Laboratory

Test B-3

Proponent Rural Fast Rayleigh
Code: G

UnitsGlockenspiel TOA POF
[ Afterniatoi

Co/No
The simulation was allowed to run 5 minutes during which

TOA no recovered audio was observed.

EO&C

POF

Soprano TOA POFI Attenuator
Co/No

Due to performance as ndicatcd above this test was assumed toTOA be unnecessary.

EO&C

j POF

Clarinet TOA POF
Attenu.ati

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary.

EO&C

POF j
Rccordng Reference: None

Notes: Testers: DML, RMc
Test Date: I 5-Dec-94

FtIe Name: DAR3OSO7.XLS 8-3 RF

Page 12 of2



EIA Digital Audio Radio Test Laboratory

Test B-3
Proponent Terrain Obstructed Rayleigh
Code: G

UnitsGlockenspiel TOA POF
Atttiua

Co/No
The simulation was allowed to run 5 minutes during which

TOA no recovered audio was observed,

EO&C

POF

Soprano TOA POF
Attcstutoi

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary.

EO&C

POF

Clarinet TOA POF
Atttsuattw

Co/No
Due to performance as indicated above this test was assumed to

TOA be unnecessary.

EO&C

POF

Recording Reference: None
Notes: Testers: DML, RMc

Test Date: I 5-Dec-94

File Name: DAR30807.XLS 8-3 TO

Page 13 of28



fl5fl.94IM.,M,aO.fl3,A

WIENSCItELI.

Proponent Code: C

Digital Band Width:
Composite Band Width:

Noise Filter Band Width:
Normalized Values indicated in Italics

Characteristic Impadence: 500 Unless indicated.
1 6W Splitter Output to 3W Combiner Input: 40.79 dB

Woise Level
.109.6 dBmJlfz

TEST: 13-3 Co!No
TOA 21.O dTO
poie 19.OS dB

PTA flitsI Atitlin Ro1in Tct Tsihnratnrv

800NTON 4220 BEIAR MCL ZYSC-2.tW HP 85MB

250000 Hz
NA Hz

6449000 Hz

Signal Level
.121.2 dBm/Tfr

BooN-roN 4220

Ftle Namc,DAR30807 XLS Levels 13-3

Page 14of28
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EIA Digital Audio Radio Test Laboratory

Test C-3 Airplane Flutter
USADR FNI2
Program Material Glockenspiel

Reflected Path
Scenario EO&C

111 400 Km/h Doppler
27.5 ps Delay

TOA No recovered audio.
8.00 dB 8.00 dB Level of reflected path must be reduced by

43 dB for clean audio to be recovered.
#2 200 Km/h Doppler

13.7 is Delay

TOA No recovered audio.
6.00 dB 6.00 dB

#3 100 Km/h Doppler
6.8 ts Delay

TOA No recovered audio.
4.00 d13 4.00 dB

Test Date: I 5-Dec-94
Testers: DML,RMc

Fe Name: DAR3OSO7.XLS C-3
Page 17 of28
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ETA Digital Audio Radio Test Laboratory

Test C-S Delay Spread I Doppler
Code: G Bad Urban 1
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-40 2 2
0-36
0-32
0-28
0-24 2

— 2
0-20
0-16
0-12
0-8
0-4 2 2

1 3 5 10 15 30 50 75 100 150 225 DopplerTcm/h)

EO&C 30 sec minimum listening time.
0 Unimpaired

Small Impairment
2 POF Level of Impairment

Test Date: I 5-Dec-94
Testers: DML, RMc

F1e Name: DAR3OSO7.XLS C-S BUt
Page 19 of 28



EIA Digital Audio Radio Test Laboratory

Test C-5 Delay Spread / Doppler
Code: G Bad Urban 2
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-80 2 f 2
0-76
0-72
0-68
0-64

— 2 2
0-60
0-56
0-52
0-48
0-44 2

2

T 30 50 75 0 0 225 Doppler mIh)

EO&C 30 sec minimum listening time.
0 Unimpaired
I = Small Impairment
2 [‘OF Level of Impairment

Test Date: I 5-Dec-94
Testers: DML, RMc

File Name: DAR3OSO7.XLS C-S BU2

Page 20 of 28



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: C Typical Urban
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(US)

0-10 2
0-9
0-8
0-7
0-6
0-5 2

— 2
0-4

0-3
0-2
0-1 22 2 2 2

1 3 5 10 15 30 50 75 100 150 225 Dopplerkm/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of

= Small Impairment occational, brief (short duration) dropouts.2 POF Level of Impairment
Test Date: 15-Dec-94

Testers: DML, RMc

Fi!c Name: DAR3OSO7.XLS C-S TU

Page 21 of2R



ETA Digital Audio Radio Test Laboratory

Test C-S Delay Spread I Doppler
Code: G Hilly Terrain
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-50 2 2
—

0-48
0-44
0-40
0-36 — 2 2
0-32
0-28
0-24
0-20 2 2

I 3 5 10 15 30 50 75 100 150j225 DopplerkmIh)

EO&C 30 sec minimum listening time.
0 Unimpaired

Small Impairment
2 POF Level of Impairment

Test Date: 15-Dec-94
Testers: DML, RMc

File Name: DAR30807XLS C-S NT
Page 22 of 28



ETA Digital Audio Radio Test Laboratory

0-1.0 2 2
0-0.9
0-0.8
0-0.7
0-0.6 2 2
0-0.5
0-0.4
0-0.3
0-0.2
0-0.! 2 2

Test C-S
Code: G
Program Material

Delay Spread I Doppler
Rural Area
Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

3 5 10 IS 30 50 75 iOoj ISO 225 Doppler km/h)

E0&C 30 sec minimum listening time.
0 Unimpaired

Small Impairment
2 POF Level of Impairment

Test Date: 15-Dec-94
Testers: DML, RMc

File Name: DAR3OSO7,XLS C-S PA
Page 23 of28



EIA Digital Audio Radio Test Laboratory

Test C-6 Additional Multipath Doppler Simulations
USADR FM2
Program Material: Glockenspiel

Scenario

Level Attn Co/No Units EO&C
111
Urban TOA 63.75 52.08 dB No recovered audio,Slow

POF 6375 52.08 dB

112

Urban TOA 63.75 52.08 dB No recovered audio.Fast

POF 63.75 52.08 d13

113
Rural TOA 63.75 52.08 d13 No recovered audio.Fast

POF 63.75 52.08 dB

114

Terrain TOA 63.75 52.08 dB No recovered audio.Obstructed
Fast

POF 63.75 52.08 dB

Test Date: I 5-Dec-94 Desired NoiseTesters: DML, RMc Signal -6.97 dBm
DAT Reference: None IL 40.79 dB BW 6.45E06 Hz

3WTN -47.76 dBm 0dB Ref -41.47 dBtn

Fde Name: DAR30807.XLS C-6

Page 24 of 28



ETA Digital Audio Radio Test Laboratory

Test D-Scries Co-Channel, 1st and 2nd AdjacentUSADR FM2
Program Material: Glockenspiel

Level Attn DIU Units EO&CD-1
Co-Channel TOA 51.00 44.31 dB Small warbles.

POF 47.50 40.81 dB Excessive noise.

D-2 TOA 36.75 30.06 d13 Drop out.Lower
1st Adjacent POF 35.50 28.81 dB Excessive muting.

TOA 37,00 30.31 d13 Drop out.Upper
1st Adjacent POF 35.75 29.06 Excessive muting.D-3 TOA
Lower

Symmetry exists.2nd Adjacent POF
TOA 37.25 30.56 Drop out.Upper

2nd Adjacent POF 35.50 Excessive muting.

Additional Comments:

DAT Reference: No Recording
By Pass Simulator Configuration.

Test Date: 16-Dec-95 Desired UndesiredTesters: DML, RMc 6WOUT -7.00 dBm
IL 41.07 dB
3WIN -48.07 dBm -41.38 dBm

File Name: DAR3OSO7.XLS D

Page 25 of 28



EJA Digital Audio Radio Test Laboratory

Test ESeries
USADR FM2 J-Series

E-l, E2 and E-3 in both Rayleigh and Doppler simulation modes
were unnecessary due to system performance with
multipath simulations in tests 8-3 and C-6 (see 8-3 and C-6).

For similar reasons the J-2 tests for both Rayleigh and Doppler
simulations were unnecessary.

File Name: DAR3OXO7XLS F & 3-2
Page 26 of 28
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ETA Digital Audio Radio Test Laboratory

1t B-I Ancillary Data Channel
Proponent Demonstration
Code: G Gaussian Noise

BER
Units

TOA POF
Attenuator 34.75 33.75 32.25 30.75 dB

Co/No 23.08 22.08 20.58 19.08 dB
Log(BER) — -4.153 -2.590 -1.519

8ER 0,00E÷00 7.04E-05 2.57E-03 3.03E-02

Test B-2 Ancillary Data Channel
Demonstration

Co-Channel
BER

Units
TOA POF

Attenuator 51.00 47.50 dB
d/u 44.31 40,81 d13

Log(BER) -3.205 -1.398
I3ER 6.23E-04 4.OOE-02

Testers: DML, RMc TOA and POF levels have been approximated for
Date: I 5-Dec-95 this demonstration.

FTe Name: DAR30807.XLS BER Page 28 of 28



i0 dB/

USA DR FM2 6/30/94
REF 0.0 dBm

MKR 94.100 0 MHz
—10.50 dBm

CENTER 94. 100 MHz
RES 6W 1. kHz

ATTEN 10 dB

SPAN 500 kHz
SWP 50.0 sec

VBW 30 Hz



USA [DR FM2 7/29/94
REF -50.0 dBm ATTEN 10fJ

— -.—--—---.---.
-

10 dB/

cI

dB
MKR 94. 154 MHz

—61.90 dEm

A”

hi iiII
tl I1 Ii

(q (2 Sk

PoF

CENTER

\i. i

II

ii’
r’’1 l’

ii

II

t ii\* t

r N
1•

II

94.10 MHz
RES BW 30 kHz

SPAN 3.00 MHzVBW 100 kHz SWP 20.0 msec



USADR FM2 11/10/94 10: 59
EIA REF

MKR 94.099 0 MHz
—10.70 dBm

10 dB/

CENTER 94. 100 MHz SPAN 500 kHz

0.0 dm ATTEN 10 d

VBW 30
Sec

RES 8W 1 kHz. Hz SWP 50.0



LISADR PM2 12/1/94 10: 10

EIA REF 0.0 dBni ATTEN 10 dB

10 ci/

MRR 94.099 MHz
—10.10 dBm

kdrktrf_______

CENTER 94. 100 MHz SPAN 00 kHz
RES BW I kHz VBW 30 Hz SwP 0.0 sc



USAQR FM2 CO—CHANNEL. 12/15/94 10: 24
EIA REF -40.0 dm

10 dB/

CENTER 94.100 MHz

MKR 94.099 3 MHz
—47.20 dBm

SPAN 500 kHz.

ATTEN 10 dB

_

_

_

_

_

_

_

_

RES 8W 1. kHz V8W 30 Hz SWP 50.0 sec



12/16/94 14: 2OMKR 94.107 0 MHzUSAUR FM2 UPPER

ETA REF —50.0 dBm

10 dB/

94.300
RES 8W VBW 30 kHz

2nd Adj TOA
ATTEN 10 d6 —58.90 dBm

CENTER MHz SPAN 500 kHz
10 kHz. SWP 30.0 msec



USADR FM2 12\16\9z 09: 28 MKR 9’L099 0 MHzEIA REF

10 d9/

CENTER 94.100 MHz SPAN 500 kHz

0.0 dBm ATTEN 10 dB —10.10 dBni

RES 8W 1 kHz. yEW 30 Hz SWP 50.0 sec



CENTER 94.100 MHz
RES W 1. kHz

USADR FM2 CO—CHANNEL 12/16/94 09:58 MKR 94.100 0 MHz
FIA REF —30.0 d8m ATTEN 10 dB —36.70 dBm

10 dB/

1E
SPAN 500 kHz

v5w 30 Hz SwP 50.0 sec



USAUR FM2

EIA REF —50.0

10 dB/

94.100 0 MHz
—67.60 dBm

CENTER 94. 100 MHz
RES BW 10 kHz

SPAN 500 kHz

UPPER
dBm ATTEN 10 dB

1st Ad TOA 12/15/94 13: 52MKR

VBW 30 kHz SWP 30.0 msec



CD-CHANNEL 1/9/95USADR FM2

EIA REF 0.0 d8m

10 dB/

ATTEN 10 d6
11: 44 MKR 94.100 0 MHz

-10.40 d6m

CENTER 94. 100 MHz SPAN 500 kHz
RES SW I kHz VBW 30 Hz SWP 50.0 sec



CENTER 94. 100 t4Hz
RES 6W 1 kHz

USADR FM2 1/9/94 11: 16

FIA REF 0.0 dBm A.TTEN 10 dB

10 dB/

MKR 94.099 5 MHz
—10.10 dBm

4Ntfl’_______

SPAN 500 kHz
sWP 50.0 secVBW 30 Hz



NRSC-R50 

 
Appendix AH – Digital Test Results 

USA Digital Radio FM 1 



EIA Digital Audio Radio Test Laboratory

Proponent: USADR FMI Rev A.
Code: H

Digital Band Width: 2.OOE+05 Hz
Composite Band Width: 4.SOE+05 Hz
PeaklAverage Composite: 3.51 dB

Peak/Average Digital: 8.58 dB

File Name: DAR3OgO8.XLS Cover Page I of4I



EIA Digital Audio Radio Test Laboratory

Test B-I

Proponent Gaussian Noise
Code: H

Units
Glockenspiel TOA POF

Attenuator 16.50 14.50 d13
Co/No 10.51 8.51 dB

TOA Small pops and some high cut.
EO&C

POF Severe high cut and warbles.

Soprano TOA POF
Attenuator 16.00 14.50 dB

Co/No 10.01 8.51 d13

TOA Small pops.
EO&C

POF Excessive noise and high cut.

Clarinet TOA POF
Attenuator 16.50 14.50 dB

Co/No 10.51 8.51 dB

TOA Small pop or click.
EO&C

POF Severe high cut and warbles.

Recording Reference: DAR3O2I 8.DAT
‘4otes: Testers: DML,DS,EB

Date: 8-Aug-94

File Name: DAR3O8OS.XLS B-I Page 2 of 41



EJA Digital Audio Radio Test Laboratory

File Namc0AR30808XIS Levels 13-I
Page 3 of4l



EIA Digital Audio Radio DAT Recording Log

Code: H
Impairment: Gaussian Noise

DAR3O2 I 8.DAT
8-Aug-94

2
3 4
5 6
7 8
9

Glockenspiel Clear Channel

10 11
12 13

TOA lab

l4 IS
16 Il

63.75

18 19 20

18.00

21 22

17.50

POF lab

23 24

17,00

Sync

16.50

25 26

16.00

27 28

15.50

29 30
31 32

15.00
14.50

33

Soprano Clear Channel

34

63.75

35 36

14.00

TOA lab

37 38
39 40

. .,

.. ,:
... .. ‘.....,

.:‘. ......
..... ,. ‘.SttD:#;i. .

..‘

..

45 46 Clarinet Clear Channel 63.75
47 48

18.00
49 50

1750
51 52

17.00
53 54 55 56 TOA lab 1650
57 58

16.00
59 60

15.50
61 62

15.00
63 64 POF lab 14.50
65 66 Sync 63.75
67 68

14.00

63.75

41 42

17.50

POF lab

43 44
Sync

17.00
16.50
16.00
15.50
1 5.00
I4.5Ô
63.75
14.00

File Name DAR3OSOS.XLS DAT B-I
Page 4 of4l



ETA Digital Audio Radio Test Laboratory

Test B-2

Proponent Co-Channel
Code: H

Units
Glockenspiel TOA POF

Attenuator 20.75 17.25 dl3
d/u 11.37 7.87 dO

TOA Small pops in left ear.
EO&C

POF High cut, warbles and some muting.

Soprano TOA POF
Attenuator 20.25 16.75 dO

d/u 10,87 7.37 dl3

TOA Small pops.
EO&C

POF Excessive noise, high cut and some muting..

Clarinet TOA POF
Attenuator 20.25 16.25 dB

d/u 10,87 6,87 dO

TOA Small background pops and clicks.
EO&C

POF Excessive noise and high cut.

Recording Reference: DAR30238.DAT
4otcs: Testers: DML,RMc

Date: 4-Oct-94

File Name: DAR3OSO8.XLS 8-2 PageS of4l



EIA Digital Audio Radio Test Laboratory

File Nme:DAR3O8O8XLS Levels E3-2 Page 6 cf4l



EIA Digital Audio Radio DAT Recording Log

•
. .

Num)er Start I Stop I II) # Decrpban Atfli
DAR30238.DAT - 1 2 Glockenspiel Clear Channel 63.75

4Oct-94 3 4 22.25
5 6 21.75
7 8 21.25
9 10 II 12 TOAlab 20.75
13 14 20.25
15 16 19.75
17 18

.

19.25
19 20 18.75
21 22 18.25
23 24

,,

17.75
25 26 POF lab 17.25
27 28 16.75

29 30 Soprano Clear Channel 63.75
31 32 21.75
33 34 21.25
35 36 20.75
37 38 39 40 41 TOA lab 20.25
42 43 19.75
44 45 19.25
46 47 1875
48 49 18.25
50 51 17.75
52 53 17.25
54 55 POF lab 16.75
56 57 16.25

Code: H
Impairment: Co-Channel

File Name : DAR30808.XLS DAT B-2 Page 7 of4l



EIA Digital Audio Radio DAT Recording Log

l)AT FjJ Time Cn1e I
Number f.rt .ctnn II’) # Decriptimi Atni

DAR30238.DAT 58 49 — Clarinet Clear Channel 63.75
4-Oct-94 60 61 21.75

62 63 21.25
64 65 20.75
66 67 68 TOA lab 20.25
69 70 19.75
71 72

. . 19,25
73 74 18.75
75 76 18.25

77 78 17.75
79 80 17.25

81

82 16.75
83 84 POF lab 16.25
85 86 15.75

Code: H
Impairment: Co-Channel

File Name: DAR30808.XLS DAT B-2 (2) Page 8 of4l



ETA Digital Audio Radio Test Laboratory

Test B-3 Urban Stow Rayleigh
Proponent
Code: H

Impairment Level
Units

Glockenspie! TOA POF
IAnenuatør 637$ 6375 dB

Co/No 58.44 58.44 dB

TOA Small burst of noise, high cut and small pop in left ear.

EO&C

j POF

Soprano TOA POF
euis 637$ dB
Co/No 58.44 dB

TOA High frequency roll oft

EO&C

[POF

[
Clarinet TOA POF

Atttsu1ot 637$ dB
Co/No 58.44 dB

TOA High frequency roll off

EO&C

JPOF J
Recording Reference: DAR30277.DAT

Notes: Testers: DML,RMc
Test Date: 27-Oct-94

File Name: DAR3O8OR.XLS B-3 US
Page 9 of 41



EIA Digital Audio Radio Test Laboratory

Test B-3 Urban Fast Rayleigh
Proponent
Code: H

Impairment Level
Units

Glockenspiel TOA POF
tAttenuator 6375 6375 dB

Co/No 5844 58.44 d13

TOA 99.5% Mute, virtually no recovered audio.

EO&C

POF

Soprano TOA POF
Attenu4toi 6375. dB

Co/No 58.44 dB

TOA Due to performance as indicated above
this test was not necessary.

EO&C

[POF

Clarinet TOA POF
lAltanuatot 6375.

Co/No 58.44 dB

TOA Due to performance as indicated above
this test was not necessary.

EO&C

JPOF

Recording Reference: DAR30277.DAT
Jotes: Testers: DML,RMc

Test Date: 27-Oct94

File Name: DAR30808.XLS B-3 UF Page 10 of3l



EIA Digital Audio Radio Test Laboratory

Test B.-3 Rural Fast Rayleigh
Proponent
Code: H

Impairment Lcvcl
Units

Glockenspiel TOA POF

jAitnuator 637 6375 dB
Co/No 58.44 58.44 d13

TOA No recovered audio. System software had to be reloaded for
re-acquisition to occur in a clear channel.

EO&C

[POF

Soprano TOA POF

tt#fluoI 6375 dB
Co/No 58.44 dB

TOA Due to performance as indicated above
this test was not necessary.

EO&C

POF

Clarinet TOA POF
41teiu 675 dB

Co/No 58.44 dB

TOA Due to performance as indicated above

this test was not necessary.
EO&C_______

POF [
Recording Reference: DAR30277.DAT

Jotes: Testers: DML,R.Mc
Test Date: 27-Oct-94

File Name: DA.R30808.XLS 8-3 RF Page II of4l



ETA Digital Audio Radio Test Laboratory

Test 8-3 Terrain Obstructed Rayleigh
Proponent
Code: H

Impairment Level
Units

Glockenspiel TOA POF
A1tenuatøs 67$ 6375 dB

Co/No 58.44 58.44 dl3

TOA Virtually no recovered audio. Small burst of heavilly distorted
audio.

EO&C

POF

Soprano TOA POF
}Aftenuatør 67 dB

Co/No 58.44 dB

TOA Due to performance as indicated above
this test was not necessary.

EO&C______

POF

Clarinet TOA POF
[Attttntt 637 dB

Co/No 58.44 dB

TOA Due to performance as indicated above
this test was not necessary.

EO&C

frOF

Recording Reference: DAR30277.DAT
Notes: Testers: DML,RMc

Test Date: 27-Oct-94

File Name: DAR3ORO8.XLS 13-3 TO Page 12 of4l



ETA Digital Audio Radio Test Laboratory

-

.::X:.UII I,j.1
,.Number Start $t — — — — cscr1pton

DAR30277.DAT 1 2 3 4 5 Glockenspiel Urban Slow 63.75
27-Oct-94

6 Disregard

..

-
7 8 9 0! Soprano Urban Slow

12 13 14 15 16 ClarinctUrbanSlow 63.75

Disregard

19 20 21 22 23 Glockenspiel Urban Fast 63,75

24 25 26 27 28 Glockenspiel Rural Fast 63.75

29 30 31 32 33 Glockenspiel Terrain Obstructed 63.75

Proponent Code: H
Impairment: Urban Slow Rayleigh

File Name: DAR3OSOR.XLS DAT B-3
Page 13 of4 I



FJAfliciiti1 Aii1in R1in Tect I .hnrtrorv

Pcoponent Code: H

Dgtal Band \Vidrh: 200000 Hz
Composite Band Width: NA Hz

Noise Filter Band Width: 6449000 Hz
Nomsalized Values indicated in Italics.

Characteristic lxnpedence: 50 0 Unless indicated.

U.. ;‘sV Splitter Output to 3W Combiner Input: 4079 dO

TEST: 11-3 Co/No

TOA 10.94 dU
PO 0.44 dli

Signal Level

-115 dBniJl-fz

BOONTON 4220

MCL 21-IL-IA

NCUPX7II2

WtE04SCHELL

MCL -20-10

Notse Level

-109.2 dBrn4l:

File Nanse:DAR3OSO0XLS Levels 0-3 Page t4of4l
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EIA Digital Audio Radio Test Laboratory

Test C-3 Airptane Flutter
USADR FM1 Rev A.
Program Material Glockenspiel

Reflected Path
Scenario EO&C

ill 400 Km/h Dopplcr Excessive noise and high cut.
27.5 ss Delay Level of impairment approaching POF.

TOA
8.00 dB 8.00 dB DAR.30500.DAT

Pl# 16,17 and 18
#2 200 Km/h Doppler Virtually no recovered audio.

13.7 ss Delay Beyond POF level of impairment.
TOA Small drop out or flutter.

6.00 dB 6.00 dB
Not recorded.

#3 100 Km/h Doppler Virtually no recovered audio.
6.8 Its Delay Had to reload receiver software after

TOA this simulation.
4.00 dB 4.00 dB

Not recorded.
Test Date: 27-Oct94

Testers: DML, RMc

File Name: DAR3O8OS.XLS C3 Page 17 of4l
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EIA Digital Audio Radio Test Laboratory

Test C-5 Delay Spread / Doppler
Code: H Bad Urban I
Program Material Mozart (Track 67 on SQAIvI disk)

Delay Spread
(us)

0-40 2 2_ 2 2 2
0-36 2 2 2 2 2 2
0-32 — 2 2 2 2 2
0-28 1 2 1 2 2 2
0-24 2 I 2 2 2
0-20 I 1 1 2 2 2
0-16 I I I 2 2
0-12 0 1 1 2 2_ 2
0-8 0 1 2
0-4 0 0 1 2 2 2

Dopplerm)

EO&C 30 sec minimum listening time.
0 = Unimpaired Small Impairments consisted of
I = Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 27-Oct-94
Testers: DML, RMc

File Name: DAR30808XLS C-5 BUI Page 19 of4l



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: H Bad Urban 2
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-SO — 2 2 2 2 2
0-76 2 2 2 2 2 2
0-72 2 2 2 2 2
0-68 2 2 2 2 2 2
0-64 2 2 2 2 2
0-60 2 2 2 2 2 2
0-56 2 2 2 2 2
0-52 2 2 2 2 2 2
0-48 2 2 2 2 2
0-44 2 2 2 2 2 2

T 3 5 30 50 75 U0 0 225 Doppler mfh)

EO&C 30 sec minimum listening time.
0 = Unimpaired Small Impairments consisted of
I Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 27-Oct-94
Testers: DML, RMc

File Name: DAR3OSOS.XLS C-s BU2 Pagc 20 of4l



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: H Typical Urban
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-10 I I 2 2 2
0-9 0 I I 2 2 2
0-8 I 1 2 2 2
0-7 0 1 I 2 2 2
0-6 0 I 2 2 2
0-5 0 I I 2 2 2
0-4 0 — I 2 2 2
0-3 0 I I 2 2 2
0-2 — 1 1 2 2 2 —

0-1 0 1 1 2 2 2

I 3 5 10 15 30 50 75 100 150 225 Dopplerkm/h)

EO&C 30 sec minimum listening time.
0 = Unimpaired Small Impairments consisted of
1 Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 27-Oct-94
Testers: DML, RMc

File Name: DAR3OSO&XLS C-5 TU Page 21 of4 I



EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread I Doppler
Code: H Hilly Terrain
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-50 I I 2 2 2 2
0-48 2 I 2 2 2
0-44 I I 1 2 2 2
0-40 2 1 2. 2 2
0-36 2 — 1 2 2 2 2
0-32 2 I 1 2 2
0-28 0 2 2 2 2 2
0-24 2 2 2 2 2
0-20 0 1 1 2 2 2

I 3 5 10 15 30 50 75 100 150 2251 DoppIcrkm/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of

Small Impairment occational, brief (short duration) dropouts and
2 POF Level of Impairment periodic flutters.

Test Date: 27-Oct-94
Testers: DML, RMc

File Name: DAR3O8OR.XLS C-S FIT
Page 22 of 41



ETA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: H Rural Area
Program Material Mozart (Track 67 on SOAM disk)

Delay Spread
(us)

0-1.0 I 1 2 2 2 —

0-0.9 0 I 2 2 2 2
0-0.8 1 I 2 2 2 ——

0-0.7 0 1 1 2 2 2
0-0.6 I I 2 2 2
0-0.5 0 I 1 2 2 2
0-0.4 — 0 1 2 2 2
0-0.3 0 1 I 2 2 2
0-0.2 —— 1 1 2 2 2
0-0.1 1 0 I 2 2 2

1 3 5 10 15 30 50 75 100 150 225 Dopplcrm/h)

EO&C 30 sec minimum listening time.
0 = Unimpaired Small Impairments consisted of

Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 27-Oct-94
Testers: DML, RMc

File Name: DAR30808.XLS C-S RA Page 23 of 41



EIA Digital Audio Radio Test Laboratory

Test C-6 Additional Multipath Doppler Simulations
USADR FMI Rev A.
Program Material: Glockenspiel

Scenario

Level Attn CofNo Units EO&C
ill
Urban TOA 32.50 27.31 dB High cut and other pops and clicks.
Slow

POF 22.50 17.31 dB Excessive noise and muting.

#2
Urban TOA 63.75 58.56 dB Background noise and high cut.
Fast

POF 21.50 16.31 dB Excessive noise.

#3
Rural TOA 63.75 58.56 dB System never re-acquires.
Fast Total mute.

POF 63.75 58.56 dB

#4

Terrain TOA 63.75 58.56 dB High cut and other pops and clicks
Obstructed some muting POF level.
Fast

POF 63.75 58.56 dB

Test Date: 26-Oct-94 Desired Noise
Testers: DML, RMc Signal -7.00 dBm

DAT Reference: DAR30552.DAT IL 40.79 dB 8W 6.45E+06 lIz
3WTN -47.79 dBin 0dB Ref -41.38 dBm

File Name: DAR30808.XLS C-6 Page 24 of 41



EIA Digital Audio Radio Test Laboratory

• .
.:...:. .:: :1.umbcr start I Stop Dcscriphon AttnI = = = = = [

DAR30552.DAT 1 2 3 Urban Slow 63.75
26Oct94 4 5 6 Urban Slow 63.75

7 8 9 Urban Slow with noise 32.50

10 11 12 Disregard 63.75

Additional Multipath Doppler Simulations

13

16

19

14

17

20

15

18

21

Urban Fast

Rural Fast

Obstructed Fast

63,75

63.75

63.75

Code: II
Test C-6

File Name: DAR3OSOS.XLS C6 DAT Page 25 of4l



EIA Digital Audio Radio Test Laboratory

Test D-Scries Co-Channel, 1st and 2nd Adjacent
USADRFM1 Rev A.
Program Material: Glockenspiel

Level Attn 0/U Units EO&C
0-1
Co-Channel TOA 30.50 11.96 dB Small pop.

POF 26.00 7.46 dB Excessive noise and high cut.

D-2 TOA 50.00 31.46 dB Small drop Outs or flutters.
Lower
1st Adjacent POF 38.00 19.46 dB Excessive Muting.

TOA 49.75 31.21 dB Small pop.
Upper
I St Adjacent POF 37.75 19.21 dB Excessive noise, high cut and crackling.
D-3 TOA 28.00 9.46 dB Small pop.
Lower
2nd Adjacent POF 19.75 1.21 dB Excessive noise, high cut and mute.

TOA

Not necessary due to symmetry.
POF

DAT Reference: DAR30405.DAT
By Pass Simulator Configuration.

Test Date: 17-Oct-94 Desired Undesired
Testers: DML, RMc 6WOUT -6.99 dBm

IL 41.49 dB

3WIN -48.48 dBm -29.94 dBm

File Name: DAR30808.XLS 0 Page 26 of 4]



EJA Digital Audio Radio Test Laboratory

DAR30405.DAT 0 1 2 USADR FMI Co-Channel TOA 3050
I 7-Oct-94

3 4 5 Upper 1st Adjacent, TOA 49.75

6 7 8 Lower 2nd Adjacent TOA 28.00

Code: H
0-Series Recordings

File Name: DAR3O8OS,XLS D DAT Page 27 ot’41



EIA Digital Audio Radio Test Laboratory

Test E-1 Co-Channel with Multipath (Rayleigh)
USADR FM1 Rev A.
Program Material: Glockenspiel

Scenario

Level Attn D/U Units EO&C
ill
Urban TOA 63.75 67.38 d13 High cut and small pop.
Slow

POF 27.25 30.88 dB Excessive noise and muting.

#2
Urban TOA 63.75 67.38 dB Never re-acquires.
Fast

#3
Rural TOA 63.75 67.38 dB Never re-acquires.
Fast

#4
Terrain TOA 63.75 67.38 dB Never re-acquires.
Obstructed

Test Date: 27-Oct-94 Desired Undesired
Testers: DML, RMc Signal -7,00 dBm

IL 40.79 dB
3WIN -47.79 dBm -5 1.42 dBm

File Name: DAR30808.XLS E-l R Page 28 of4l



ETA Digital Audio Radio Test Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Rayleigh)

USADR FMI Rev A
Program Material Glockenspiel

Scenario
Level Attn D/U Units EO&C

#1
Urban TOA 63.75 67.38 dB Small pop.

Slow

POF 41.25 44,88 dB Excessive noise and high cut.

#2
Urban TOA 63.75 67.38 dB Never re-acquires.

Fast

#3
Rural TOA 63.75 67.38 dB Never re-acquires.

Fast

#4

Terrain TOA 63.75 67.38 dB Never re-acquires.

Obstructed

Test Date: 27-Oct-94 Desired Undesired

Testers: DML, RMc Signal -7.00 dBm

IL 40.79 dB

3WJN -47.79 dBm -51.42 dBm

File Name: DAR30808.XLS E-2 R
Page 29 of 41



EIA Digital Audio Radio Test Laboratory

Test E-3 Lower 2nd Adjacent with Multipath (Rayleigh)
USADR FM1 Rev A.
Program Material: Glockenspiel

Scenario
Level Attn DIU Units EO&C

ill
Urban TOA 63.75 67.38 dB Small pop.
Slow

POF 19.75 23.38 dB Excessive noise and small mute.

#2
Urban TOA 63.75 67.38 dB Never re-acquires.
Fast

#3
Rural TOA 63.75 67.38 dB Never re-acquires.
Fast

#4
Terrain TOA 63.75 67.38 d13 Never re-acquires.
Obstructed

Test Date: 27-Oct-94 Desired Undesired
Testers: DML, RMc Signal -7.00 dBm

IL 40.79 dB
3WIN -47,79 dBm -51.42 dBm

File Name: DAR3ORO8.XLS E-3 R Page 30 of 4



ETA Digital Audio Radio Test Laboratory

Test E-l Co-Channel with Multipath (Doppler)
USADR FM1 Rev A.

Program Material: Glockenspiel

Scenario

Level Attn D/U Units EO&C
#1
Urban TOA 32.00 35.81 dB Small pop.
Slow DAR30552.DAT #23

POF 18.00 21.81 dB Excessive noise and high cut.

#2

Urban TOA 63.75 67.56 dB Background noise and high cut.
Fast

POF 21.50 25.31 dB Excessive noise.

#3
Rural TOA 63.75 67.56 dB Never re-acquires.
Fast

#4
Terrain TOA 63.75 67.56 dB Excessive noise and high cut.
Obstructed POF level of impairment

Test Date: 26-Oct-94 Desired Undesired

Testers: DML, RMc Signal -7.00 dBm

IL 40.65 dB

3WIN -47.65 dBm -51.46 dBm

FileName: DAR3O8OS.XLS E-1 D Page 31 of4l



ETA Digital Audio Radio Test Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Doppler)
USADR FMI Rev A.
Pro2ram Material: Glockensniel

-

Scenario

Level Attn 0/U Units EO&C
#1
Urban TOA 63.75 67.42 dB High cut with small pops and clicks.
Slow

POF 31.00 34.67 dB Excessive noise, high cut and mutes.

#2
Urban Background noise and high cut.
Fast

#3
Rural Never re-acquires.
Fast

#4
Terrain Excessive noise and high cut.
Obstructed POF level of impairment
Fast

Test Date: 2 1-Oct-94 Desired Undesired
Testers: DML, RM, ST Signal -7.00 dBm

IL 40.79 dB
3W[N -47,79 dI3m ‘51,46 dBm

File Name: DAR3O8OS.XLS E-2 D Page 32 of4l



ETA Digital Audio Radio Test Laboratory

Test E-3 Lower 2nd Adjacent with Multipath (Doppler)

USADR FM1 Rev A.
Program Material: Glocknspiel

Scenario
Level Attn D/U Units EO&C

II I
Urban TOA 20.50 24.17 dB Small click.
Slow

POF 10.50 14.17 dB Excessive noise and mutes.

#2
Urban Background noise and high cut,

Fast

#3
Rural Never re-acquires.
Fast

#4
Terrain Excessive noise and high cut.

Obstructed POF level of impairment

Fast

Test Date: 26-Oct-94 Desired Undesired
Testers: DML, RMc Signal -7.00 dBm

IL 40.79 dB
3WIN -47.79 dBm -51.46 dBm

File Name: DAR3OSOR.XLS E-3 0 [‘age 33 of4l



EIA Digital Audio Radio Test Laboratory

lest J-I Re-Acquisition
USADR FM1 Rev A.
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Toff(s) POF-2 POF-4 POF-6

30 5 5 8

7 6 5

8 5 4

6 5 6

3 7 4

Average 5.8 5.6 5.4
POF Attenuator Setting 12.00 d13
Desired Signal Level : -48,48 dT3m
Noise 0dB Reference : -41.41 dBm

Additional Comments:
Re-Acquisition time is the value listed ± 0.5 seconds.

Test Date: 17-Oct-94
Testers: DML, RMc

File Name: DAR3O8OS.XLS J-l Pagc 34 of4l



EIA Digital Audio Radio Test Laboratory

Test J-2 Re-Acquisition with Multipath

USADR FMI Rev A. Urban Slow Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

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

5 8 6 3

10 6 3 3

15 6 7 7

20 12 6 6

25 6 6 2

Average 7.6 5.6 4.2

POF Attenuator Setting : 26.75dB

Desired Signal Level : -48.48 dBm

Noise 0 d13 Reference : -41.15 dBm

Additional Comments:
Re-Acquisition time is the value listed ± 1 second.

Rayleigh Urban Slow is the only Rayleigh simulation where re-acquisition

occurs. Other environments not tested for this reason.

Test Date: 27-Sep-94
Testers: DML, ST

File Name: DAR30808.XLS J-2 USR Page 35 of 41
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Test J-2 Re-Acquisition with Multipath
USADR FMI Rev A. Urban Slow Doppler
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 8 3 7

10 8 6 4

15 7 6 5

20 6 10 5

25 3 10 7

Average 6.4 7 5.6
POF Attenuator Setting : 22.5 d13
Desired Signal Level -47.65 dBm
Noise 0dB Reference : -41 15 dBm

Additional Comments:
Re-Acquisition time is the value listed ± I second.

Test Date: 26-Oct-94
Testers: DML, ST

File Name: DAR30808XLS i-2 USD Pagc 36 of 41
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rest J-2 Re-Acquisition with Multipath
USADR FM1 Rev A. Urban Fast Doppler
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 3 4 9

10 4 7 7

15 5 6 6

20 3 4 2

25 5 10 10

Average 4 6.2 6.8
POF Attenuator Setting : 21.50 dB
Desired Signal Level -47.65 dBm
Noise 0dB Reference -41.15 dl3m

Additional Comments:
Re-Acquisition time is the value listed ± I second.

Test Date: 21-Oct-94
Testers: DML, ST

File Name: DAR30808.XLS J-2 UFD Page 37 of 41
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Test J-2 Re-Acquisition with Multipath

USADR FMI Rev A. Terrain Obstructed Doppler

Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

Tsim (s) POF

5 14

10 4

15 5

20 7

25 5

Average 7

POF Attenuator Setting : 63.75 dB

Desired Signal Level : -47.65 dBm

Noise 0 dB Reference : -41.15 dBm

Additional Comments:
Re-Acquisition time is the value listed ± 1 second.

Test Date: 21-Oct-94
Testers: DML, ST

File Name: DAR3ORO8.XLS J-2 TOD Page 38 of 41



EIA Digital Audio Radio Test Laboratory

Test B-I Ancillary Data Channel

Proponent Demonstration

Code: H Gaussian Noise
BER

Units

TOA POF
Attenuator 16.25 15.75 14.75 13.75 dB

CofNo 11.10 10.60 9.60 8.60 dB

Log(BER) — -3.895 -2.517 -1.472

BER 0.OOE+O0 1.27E-04 3.04E-03 3.37E-02

Test B-2 Ancillary Data Channel
Demonstration

Co-Channel
BER

Units

TOA POF

Attenuator 15.00 11.50 d13

d/u 11.02 7.52 d13

Log(BER) - -1.231

BER 0.OOE÷00 5.88E-02

Testers: DML, RMc TOA and POF levels have been approximated for

Date: 12-Dec-94 this demonstration.

File Name: DAR30808.XLS BER Page 39 of4l
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Test 13-3 Ancillary Data Channel
Proponent Demonstration
Code: H Multipath

BER
Doppler Units

Urban Slow No Added Noise
Attenuator 63.75 dB

Co/No 58.60 dB

Log(BER) -1.785
BER 1 .64E-02

Urban Fast No Added Noise
Attenuator 63.75 dB

Co/No 58.60 dE3

Log(BER) -1.186
BER 6.5lE-02

Rural Fast No Added Noise
Attenuator 63.75 dB

Co/No 58.60 dB

Log(BER)
BER No Valid data received.

Terrain Obstructed No Added Noise
Attenuator 63.75 dB

Co/No 58.60 dB

Log(BER) -0918

BER 1.21E-01

Testers; DML, RMc TOA and POF levels have been approximated for

Date; I 2-Dec-94 this demonstration.

File Name; DAR30808.XLS BER D Page 40 of4 I
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Test 8-3 Ancillary Data Channel
Proponent Demonstration
Code: II Multipath

BER
Special Units

Obstructed Path No Added Noise (San Fran 4)
Attenuator 6375 d13

Co/No 58.60 dB
Log(BER) -5.759

BER I .74E-06
Rural Highway TOA POF (SLC)

Attenuator 16.75 14.25 d13
Co/No 11.60 9.10 dB

Log(BER) -3.557 -1.446
BER 2.77E-04 3.58E-02

Suburban No Added Noise (WSHW9)
Attenuator 63.75 d13

Co/No 58.60 dB
Log(BER) -1.188

BER 6.49E-02
Terrain Obstructed No Added Noise POF (NOVA 4)

Attenuator 63.75 28.75 dB
Co/No 58.60 23.60 dB

Log(BER) -1.026 -1.725
BER 9.43E-02 I .88E-02

Testers: DML, RMc TOA and POF levels have been approximated for
Date: 12-Dec-94 this demonstration.

File Name: DAR30808.XLS I3ER s Page .11 of 41



USA DR FMI 6/30/94 MKR 94.100 0 MHz

10 dB/

CENTER 94.100 MHz SPAN 500 kHz

REF 0.0 dBm ATTEN 10 dB —10.60 dBm

RES 6W 1 kHz VBW 30 Hz SWP 50.0 sec



/7p

10 dB/

lK

USA DR FMI TEST Cl IV 8.25dB TDA 7/25/94
REF —50.0 d8m ATTEN 10 dB

CENTER 94.10 MHz SPAN 3,00 MHz
RES BW 30 kHz VBW 100 kHz SWP 20.0 msec



USA DR EM1 7/28/94 MKR 94.1 3 MHz

/ REF 0.0 dBm ATTENIO d6 -10.90 dBm

10 dB/

CENTER 94. 100 MHz SRAN 50 kHz
RES SW I kHz VBW 30 Hz SWR 50.0 sc



USADA FMI 9/1/94 10: 1.7
EIA REEF 0.0 dBn

____

10 d/

CENTER 94.100 MHz

MKR 94.099 5 MHz
—11.30 dBrn

SPAN 500 kHz.

ATTEN 10 dB

/½14W\_zzz____

I
RES ew I kHz VBW 30 Hz SWP 50.0 sec



USAUR FMI CO
EIA REF_0.Or

10 ci/

CENTER 94.100 MHz
RES 3W 1. kHz.

CHANNEL 9/1/94 11: 12
ATTEN 10 d

MKR 94.100 0 MHz.
—34.50 d

SPAN 500 kHz.

,_______4Z :
VW 30 Hz. swp so.ø



USADR EMI 10/17/94 09: 5 MKR 94. 100 0 MHz
EIA REF 0.0 dBrn 4TTEN 10 dB -11.20 darn

IOdB/

Ei__1i
LA

I -

1
—

I J17

CENTER 94.100 MHz SPAN 500 kHz
REB W 1 kHz vw 30 Hz SWP 50.0



EIA
USADR
REF —30.0 dBm

10 clB/

CENTER 94.100 MHz PAH 500 kHz
sec

FMI CO—CHANNEL 10/17/94
ATTEN 10 dB

10: 23 MKR 94.100 0MHz
—39.00 dm

p If
I

RES BW 1 kHz. VW 30 Hz swp 50.0



10 d/

CENTER 93.80 MHz
RES 5W 10 kHz

SPAN 100 MHz.

USADR FMI LOWER 2nd ADJ TDA 0—3 10/17/94 16: R 94. 108 MHz
EIA REF —50.0 dBm ATTEN 10 dB -61.20 dBm

EWP 30,0 msecVBW 30 kHz



10 dB/

MKR 9’l . 100 0 MHz,
11.20 dE3rn

9’1.100 MHz
RES E3VJ 1 kHz

LJSADR FMI 10/26/9 09: B

ETA REF 0.0 dBm 2TTEN 10 dB

H

SPAN 50C kj-tz.CENTER
VBW 30 Hz. SwP 50.0 sec



U$ALJR FMI CO—CHANNEL AT 3W IN i0/26/9’i 09: 9RH 9i. 100 C] MHz.r: TA REF --50.0

10 dB/

CENTER 91. 100 Mhz.
RF:E

•51. 10‘\TTEN 10 dE3 tjBm

[3W 1 kl-lz \JE3W 30 Hz. 50 0



USADR FMI 12/12/94 13: 31 MKR 94.099 0 MHz

SWP 50.0

EIAR__0.0 dBm

10 c/

,t\TTEN 10 dB —10.60 dBm

CENTER 94.100 MHz
RES BW 1 kHz

SPAN 500 kHz
VBW 30 Hz sec
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USA Digital Radio AM 



EIA Digital Audio Radio Test Laboratory

Proponent: USADR AM
Code: I

Digitat Band Width: 4.OOE+04 Hz
Composite Band Width: 4.OOE+04 Hz

File Name: DAR38O9A.XLS Cover
Page I of 23



EIA Digital Audio Radio Test Laboratoiy

Test B-i

Proponent Gaussian Noise
Code: I

Units
Glockenspiel TOA POF

Attenuator 15.75 13.25 dB
Co/No 19.64 17.14 dO

TOA Small pops and clicks.
EO&C

POF Muting as well as large pops and clicks.

Soprano TOA POF
Attenuator 15.75 13.75 dB

Co/No 19.64 17.64 dB

TOA Small pop or click.
EO&C

POF Muting as well as large pops and clicks.

Clarinet TOA POF
Attenuator 16.00 14.00 dO

Co/No 19.89 17.89 dO

TOA Small pop.
EO&C

POF Muting as well as large pops and clicks.

Recording Reference: DAR30222.DAT
Notes: Testers: DML,DS,EB

Date: 1 8-Aug-94

Fje Name: DAR38O9A,XLS B-I
Page 2 of 23
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ETA Digital Audio Radio DAT Recording Log

‘::S’ t,
DAR30222.DAT 2 Glockenspiel Clear Channel 63.75

18-Aug-94 4 17.25
6 16.75

7 8 16.25
9 10 TOAlab 15.75
11 12 15.25
13 14

,,.,.-“.“.-..“: ,..,.

15 16 14.25
17 18 13.75
19 20 POFlab 1325
21 22 Sync 63.75
23 24 12.75

Clarinet Clear Channel 63.75
49 50 17.50
51 52 17.00
53 54 16.50
55 56 TOA lab
57 58 15.50
59 60 15.00
61 62 14.50
63 64 POF lab 14.00

65

66 Sync 63,75
67 68 13.50

25
27
29
31

35
37
39
41
43
45

26
28
30
32
34
36
38
40
42
44
46

Soprano Clear Channel

TOA lab

POF lab
Sync

63.75
17.25
16.75
16.25

5.75
5.25
4.75

.4.25
13.75
63.75
13.25

Code: I
Impairment: Gaussian Noise

File Name: DAR3SO9A.XLS DAT B-I Page 4 of 23



EIA Digital Audio Radio Test Laboratory

Test B-2

Proponent Co-Channel
Code: I

Units
Glockenspiel TOA POP

Attenuator 34.50 32.25 dB
d/u 25.98 23.73 dB

TOA Small pops in left ear.
EO&C

POF High cut, warbles and some muting.

Soprano TOA POF
Attenuator 34.75 32.25 dB

dlu 26.23 23.73 dB

TOA Small pops.
EO&C

POF High cut, warbles and some muting.

Clarinet TOA POF
Attenuator 35.25 32.75 dB

d/u 26.73 24.23 dB

TOA Small background pops and clicks.
EO&C

POF High cut and warbles.

Recording Reference: DAR30240.DAT
Notes: Testers: DML,RMc

Date: 6-Oct-94

File Name: DAR3SO9AXLS B-2
PageS of 23
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EJA Digital Audio Radio DAT Recording Log

__________

tIrt tup = — ecton Athi
DAR30240.DAT 1 2 Glockenspiel Clear Channel 63.75

6-Oct-94 3 4
- 36.00

5 6 35.50
7 8 35.00
9 10 TOAlab 34.50
11 12 34.00

14

33.50
15 16 33.00
17 18 32.50
19 20 POFlab 32,25
21 22 31.75

23 24 Soprano Clear Channel 63.75
25 26

36.25
27 28

35.75

29

30
.

, 35.25
31 32 33 34 TOA lab 34.75
35 36 34.25
37 38

33.75
39 40 33.25
41 42 3275
43 44 POF lab 32.25
45 46 31.75

47 48 Clarinet Clear Channel 63.75
49 50 36.75
51 52 36.25
53 54 35.75
55 56 57 58 TOAlab 35.25
59 60 34.75
61 62 34.25
63 64 33.75
65 66 33.25
67 68 POF lab 32.75
69 70 32.25

Code: I
Impairment: Co-Channel

File Name: DAR3SO9A.XLS DAT 8-2
Page 7 of 23



ETA Digital Audio Radio Test Laboratory

Test B-3a

Proponent Lower First Adjacent
Code: I

Units
Glockenspiel TOA POF

Attenuator 39.75 37.75 dB
d/u 31.13 29.13 dB

TOA Small chirp / burst of pops or clicks,
EO&C

POF Excessive background noise and muting.

Soprano TOA POF
Attenuator 39.75 36.75 dB

dlu 31.13 28.13 dB

TOA Small burst of pops.
EO&C

POF Excessive background noise and muting.

Clarinet TOA POF
Attenuator 39.75 38,25 dB

dlu 31.13 29.63 dB

TOA Drop out or mute,
EO&C

POF Excessive muting and background noise.

Recording Reference: DAR30278.DAT DAR30279.DAT
lutes: Testers: DML,RMc

Date: 8-Nov-94

File Name: DAR38O9A.XLS B-3a Page 8 of 23
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EIA Digital Audio Radio DAT Recording Log

23

Code: I
Impairment: Lower First Adjacent

DAR30278.DAT

Program

Diiptian
- A4n

Glockenspiel Clear Channel 63 75
8-Nov-94 4 5 6 41.25

7 8 9 40.75
10 Ii 12 40.25
13 14 15 16 17 TOAlab 39.75
18 19 20

.
39.25

21 22 23 38.75
24 25 26 38.25
27 28 29 37.75
30 31 32 POF lab 37.25
33 34 35 36.75

36 37 38 Glockenspiel Clear Channel 63.75
39 40 41 42,25
42 43 44 41.75
45 46 47 41.25
48 49 50 40.75
51 52 53 40.25
54 55 56 57 58 TOAlab 39.75

‘

‘ 59 60 61
. 39.25

62 63 64 . . . 38.75
65 66 67

, 38.25
68 69 70 POF lab 37.75
71 72 73 3725

File Name DAR38O9A.XLS DAT B-3a Page 10 of23



EIA Digital Audio Radio DAT Recording Log

D,VI lik inne Unde l’i-njram
.

...

Numhr Start ;n4
Atm;s ::s:s4p::x xx:.::; ::3z, xxxi: .;::xxx.:::.x:_:..x xx:. :xxxxx:xceZ9i.!f4 I!::. :; f:::::::::::Ucx:

DAR30279.DAT 2 3 4 Soprano C ear Channel, D sregard #3 63.75
8-Nov-94 5 6 7 42.25

8 9 10 41.75
11 12 13 41.25
14 15 16

. 40.75
17 18 19 20 40.25
21 22 23 24 25 TOAlab

..

26 27 28 39.25
29 30 31 38.75
32 33 34 38.25
35 36 37•

..

38 39 40 37.25
41 42 43 POF lab 36.75
44 45 46 36.25

47 48 49 ClarinetClearChannel 63.75
50 51 52 42.25
53 54 55 4175
56 57 58 41.25
59 60 61 40.75
62 63 64 40.25
65 66 7 8 TOAlab

. 39.75
70 71 72 39.25

‘ ..
... 38.75

76 77 78 POF lab 38.25
79 80 81 37.75

Code: I
Impairment; Lower First Adjacent

File Name: DAR3RO9A.XLS DAT 13-3a (2)
Page 11 of23



EIA Digital Audio Radio Test Laboratory

Test C-i Impulse Response
USADR AM 1 Vp-p at attenuator input.
Program Material Glockenspiel 10.00 Os wide pulse

Pulse Attn Attn EO&C
Repetition at TOA at POF

(Hz) (dB) (Vp-p) (dB) (Vp-p)

100 3.25 0.69 1.75 0.82 TOA small pop or click, POF Excessive noise with some muting.

200 4.50 0.60 3.25 0.69 TOA small pop or click, POF Excessive noise with some muting.

333 5.50 0.53 4.25 0.61 TOA small pop or click, POF Excessive noise with some muting.

666 9.25 0.34 8.25 0.39 TOA small pop or click, POF Excessive noise with some muting.

1000 11.50 0.27 10.25 0.31 TOA small pop or click, POF Excessive noise with some muting.

Additional Comments:

Test Date: 26-Jul-94
Testers: DML, TK. DS Signal Level at Receiver: -70.00 dBm

File Name: DAR38O9A.XLS C-I Page 12 of 23
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ETA Digital Audio Radio Test Laboratory

Test C-7 En’ironmental Noise
USADR AM
Program Material Glockenspiel

Pulse EO&C
Width Period Digital Analog

1 500 us 1.33 s No effect

2 1 ms 128ms No effect

3 1.8 ms 68.5 ms Pops and clicks. Level of Spark gap noise.
impairment between TOA
and POF.

4 3.3 ms 1.33 s Occasional mutes, pops and Record Scatches
clicks. Level of impairment
between TOA and POF.

Test Date: 6-Dec-94
Testers: DML, RMc Noise Desired TOA POF

-38.86 dBm -48.50 dBm ATTN 27.50 2500

File Name: 1)AR3809A.XLS C-7 Page 15 of 23



ETA Digital Audio Radio Test Laboratory

Test C-7 Environmental Noise
USADR AM

NCUFX 7112

K2777.I66M-IM-50130-71 33AMF

WEINSCHELL

- To
3Way
Combiner

Generator

File Name: l)AR3809AXLS Gated Noise Page 16 of23



ETA Digital Audio Radio Test Laboratory

Test D-Series Co-Channel, 1st and 2nd Adjacent
USADR AM
Program Material: Glockenspiel

Level Attn D/U Units EO&C
D-1
CoChannel TOA 35.25 26.75 dB Small pop or click,

POF 32.25 23.75 dB Excessive noise some muting.

D-2 TOA 41.25 32.75 dB Smallpoporclick.
Lower

1st Adjacent POF 37.50 29.00 dB Excessive noise some muting.
TOA 40.25 31.75 dB Small pop or click.

Upper
1st Adjacent POF 36.50 28.00 dB Excessive noise some muting.
D-3 TOA 39.75 31.25 dB Small dropout.
Lower
2nd Adjacent POF 36.75 28.25 dB Excessive noise some muting.

TOA
Upper Symmetry exists.
2nd Adjacent POF

Additional Comments:

DAT Reference: None
By Pass Simulator Configuration.

Test Date: 7-Oct-94 Desired Undesired
Testers: DML, ST. EB 6WOUT -6.78 dBm

IL 41.52 dB
3WIN -48.30 dl3m -39.8 dBm

File Name: DAR38O9A.X1.S 1) Page I 7 of 23



EIA Digital Audio Radio Test Laboratory

Test E-1 Co-Channel with Fading Simulator
USADR AM
Program Material: Glockenspiel

Scenario
Level Attn D/U Units EO&C

TOA 37.25 27.75 dB Small warble or burst of pops.
With out Fader

RX RF Level POF 33.00 23.50 dB Excessive noise with some muting.
61.0 dBm

TOA 40.25 30.75 dB Small warble or burst of pops.
With Fader

POF 36.00 26.50 dB Excessive noise with some muting.

Test Date: 7-Dec-94 Desired Undesired
Testers: DML, RMc Signal -7.10 dBm

IL 41.40 dB
3WIN -48.50 dBm -39.0 dBm

File Name: DAR38O9A.XLS E-l Page 18 of 23



EIA Digital Audio Radio Test Laboratory

Test E-2 Lower 1st Adjacent sith Fading Simulator
USADR AM
Program Material: Glockenspiel

Scenario

Level Attn D/U Units EO&C

TOA 44.50 35.00 dB Small burst of pops.
With out Fader

R.X RF Level POF 39.50 30.00 dB Excessive noise with some muting.
-61.0 dBm

TOA 44.50 35.00 dB Small burst of pops.
With Fader

POF 39.50 30.00 dB Excessive noise with some muting.

Test Date: 7-Dec-94 Desired Undesired
Testers: DML, RMc Signal -7.10 dBm

IL 41.40 dB
3WIN -48.50 dBm -39,0 dBm

File Name: DAR3SO9AXLS E-2
Page 19 of 23



EIA Digital Audio Radio Test Laboratory

Test E-3 I.ower 2nd Adjacent with Fading Simulator
USADR AM
Program Material; Glockenspiel

cenano

Level Attn D/U Units EO&C

TOA 40.50 31.00 dB Small burst of pops.
With out Fader

RX RF Level POF 35.50 26.00 dB Excessive noise with some muting.-61.0 dBm

TOA 42.50 33.00 d13 Small burst of pops,
With Fader

RX RF Level POF 37.50 28.00 dB Excessive noise with some muting.
± 8dB

Test Date; 7-Dec-94 Desired Undesired
Testers; DML, RMc Signal -7.10 dBm

IL 41.40 dB
3WIN -48,50 dBm -39.0 dBm

File Name; I)AR3809AXLS E-3
Page 20 of 23
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From
Splitter

EIA Digital Audio Radio Test Laboratory

To Receiver

04

03

02

ol

00

-o i

-O 2

-0 3

-0 4

HP 3314 #2 Function Generator
Trigger: Internal

Frequency: 0.125 Hz
Amplitude: 0.8 Vpp

SW/TR Interval: 8 seconds

Outputs
Trigger: NC

Function: To VCA Control Input

0,0 2.0 4.0 6.0 8,0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 240 26.0

VCA Control Voltage

Time (sec)

File Name: DAR38O9AXLS Fader Page 22 of 23



FIA Digital Audio Radio Test Laboratory

Test J-1 Re-Acquisition
USADRAM
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Toll(s) POF-2 POF-4 POF-6

30 3 3 4

6 3 3

4 5 3

3 3 4

6 3 4

Average 4.4 3.4 3.6
POF Attenuator Setting : 13.25 dB
Desired Signal Level -48.30 dBm
Noise 0 dB Reference : -34.78 dBm

Additional Comments:
Re-Acquisition time is the value listed ± 0.5 seconds.

Test Date: 7-Oct-94
Testers: DML, ST, ER

File Name: DAR3SO9A.XLS J-1 Page 23 of 23



dB/

CENTER 1.660 MHz
VBW 300 kHz SWP 6.00 sec

10

USA DR AM 5/9/94 MAX HOLD MKR 1.660 0 MHz
REF 10.0 dBm ATTEN 20 dB 3.40 dE3m

d______________

RES 6W 300 Hz
SPAN 200 kHz



USA DR AM 7/26/94 MKR 1.662 0 MHzlip
10 dB/

CENTER 1.659 MHz

—56.80 dBm

SPAN 500 kHz
SWP 30.0 msec

REF —50.0 dBm ATTEN 10 dB

RES BW 10 kHz VBW 30 kHz



VIDIED_B’____
30 Hz

--- --_

:______

t
U

CENTER 1.660 MHz
RES 6W 1 kHz

SPAN 100 kHz

USADR AM CO—CHANNEL 10/6/94 15: 36

EIA REF -30.0 dBm ATTEN 10 dB

10 dB/

MKR 1.660 2 MHz
—41.10 drn

VBW 30 Hz SWP 10.0 sec



10/6/94 14: 57USADR AM

EIA REF 0.0 cm

10 clB/

ATTEN 10 d
MKR 1.660 1 MHz

darn

Y-
-__

CENTER 1.660 MHz SPAN 100 kHz
RES BW 1 kHz VOW 30 Hz Swp 10.0 sec



USADR AM LOWER

EIA REF —30.0 dBm

10 dB/

CENTER 1.650 MHz

1st ADJ 11/6/94 11: 2
ATTEN 10 d

MKR 1.60 0 MHz
-40.70 dBm

SPAN 150 kHz

:

RES W I kHz V6W 30 Hz SWP 15.0 sec



USADR—AM 12/06/94 C7 t\IDISE PULSE

SPAN 2.00 MHz

EIA REF —31.4 dBm ATTEN

10 dB/

10dB
10: 00 MKR 1.662 MHz

—6.40 dBm

SPAI
2.Ø MH

CENTER 1.66 MHz
RES SW 30 kHz VBW 100 kHz SWP 20.0 rnsec



hp
10 dB/

USA DR AM B/a/96 17: 29
REF —60.0 dBm

MKR 1.660 05 MHz
—60.30 dBm

CENTER 1.660 0 MHz
RES SW 300

SPAN 50.0 kHz

ATTEN 10 dB

Hz VBW 1 kHz SWP 1.50 sec



CENTER 1.660 0
RES W

MHz
300

SPAN 50.0 kHz
SWP 1.50 sec

/7p
10 dB/

USALJR AM 10 MIN MAX HOLD 8/9/95 11: 00 MKR 1.659 95 MHz
REF 0.0 dBm ATTEN 10 dB —10.90 d8m

E

Hz VBW 1. kHz
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Appendix AK – Digital Test Results 
AT&T / Amati IBOC DSB Revision B 



ETA Digital Audio Radio Test Laboratory

Proponent: AT&T Amati DSB Rev B.
Code: K

Digital Band Width: I .47E+05 Hz
Composite Band Width: 4.OOE÷0S Hz
Peak/Average Composite: 3.09 dB

Peak/Average Digital: 11.76 dB

File Name: DAR3OSI lXLS Cover
Page I of44



EIA Digital Audio Radio Test Laboratory

Test B-i
Propnent Gaussian NoiseCode: K

Material
UnitsGlockenspe1 TOA POFAttenuator 14.75 13.25 dBCo/No 10.29 8.79 dB

TOA Small drop Out.
EO&C

POF Many small and medium duration drop outs.

Soprano
Attenuator 14,50 13.25 d13Co/No 10.04 8.79 dB

TOA Small drop out.
EO&C

POF Many small and medium duration drop outs.

Clarinet
Attenuator 14.50 13.25 dBCo/No 10.04 8,79 dB

TOA Small drop out,
EO&C

POF Many small and medium duration drop outs.

Recording Reference: DAR30223.DAT
Notes: Testers: DML,RMC

Date: 16-Mar-95

pile Name: DAR3OSI I XLS 13-I

Page 2 of 44



EIA Digital Audio Radio Test Laboratory

Nrn DAR3O 1 XLS Lesels B-I
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ETA Digital Audio Radio Test Laboratory

.:DATFDC...TimtThd.
Number. ..::.: :::;.:.srt :..Sto

DAR30223.DAT 2 3 Glockenspiel Clear Channel 63.7516-Mar95 4 5 6
16.257 8 9
15.7510 ii 12

13 14 15 16 17 TOAlab
14.75
14.2521 22 23
13.7524 25 26 POF lab
13.2527 28 29
12.75

0 32 po Clear Channe
N 35

16.0036 37 38
5.5039 40 41
5.0042 43 44 TOAlab

4.5045 46 47

48

49 50
13.5051 52 53 POFIab
13.2554 55 56
12.75

57 58 59 Clarinet Clear Channel 63.75

60

61 62
,

. . , 16,0063 64 65
15.5066 67 68
15.0069 70 71 TOA lab

, , . . .. . 14,5072 73 74
14.0075 76 77
13.5078 79 80 POFlab
13.2581 82 83
12.75

Proponent Code: K
Impairment: Gaussian Noise

FIe Name DAR3O81 I X1.S DAT 13-I
Paged 44



FIA Digital Audio Radio Test Laboratory

Test B-2
Propnent Co-Channel
Code: K

Material
UnitsGlockenspiel TOA POF

Attenuator 29.00 27.50 dOdlu 10.26 8.76 dO

EO&C TOA Small flutter or drop out.
POF Many small to medium duration drop outs.

Soprano TOA POF
Attenuator 28.50 27.75 d13cl/u 9.76 9.01 dO

EO&C TOA Flutter or small drop outs.
POF Many small to medium duration drop outs.

Clarinet TOA POF
Attenuator 28.75 27.75 dB

d/u 10.01 9.01 dO

EO&C TOA Small drop outs.
POF Many small to medium duration drop outs.

Recording Reference: DAR30245.DAT
‘otes: Testers: DML,RMC

Date: 16-Mar-95

File Name: DAR3O8I I .XLS 0-2
Page 5 of44



ETA Digital Audio Radio Test Laboratory

FIe NamDAR3OSl LXLS Levels -2
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EIA Digital Audio Radio Test Laboratory

• 1)41’ 1ilc.
Number I Start I Stun 1 Deschnion I Attn

DAR30245 DAT 1 2 3 — Glockenspiel Clear Channel 637516-Mar-95 4 5 6 3050
7 8 9 30.00

....,...
10 ii 12 2950
13 14 15 TOAlab 29.00
16 17 18 28.50
19 20 21 28.00
22 23 24 POF lab 27,50
25 26 27 27.00

30 pççe
31 32 33 30,00
34 35 36 i:o
- 39 29.00
40 41 42 TOA lab ö
3 ‘ ‘ 28.25
46 47 48 28.00
49 50 51 POF lab 27.7
52 53 54 iio

55 56 57 Clarinet Clear Channel 6375
58 59 60
61 62 63 29.75
64 65 66 .

,

j’j
67 68 69 TOA lab 28,75
70 71 72 28.25
73 74 75 28.00
76 77 78 POF lab

. 27.75
79 80 81 27.50

Proponent Code: K
Impairment: Co-Channel

Fde Name DAR3OSI I XI S DAT 13-2
Page 7 of44



ETA Digital Audio Radio Test Laboratory

Test B-3
Propnent Urban Slow Rayleigh
Code: K

Units
Glockenspiel TOA POF

Attenuator 38.00 28.00 d13
Co/No 33.94 23.94 d13

TOA Small drop out.
EO&C

POF Excessive Muting

Soprano TOA POF
Attenuator 37.00 28.00 d13Co/No 32.94 23.94 d13

TOA #36 Unconfirmed flutter on do, #39 obvious drop out.
EO&C

POF Excessive Muting

Clarinet TOA I>OF
Attenuator 37.00 28.00 d13Co/No 32.94 23.94 dB

TOA Small drop out.
EO&C

POF Excessive Muting

Recording Reference: DAR3O3OS.DAT
4otes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 21-Apr-95

Fik Name: DAR3O8I IXLS B-3 US
Page 8 of44



EJA Digital Audio Radio Test Laboratory

14;.:::.I:
Rt I

-. Mm
. .

2 3 4 S Glockenspie No Added Noise 6375
.

-
6 7 8

- ..

9 10 1 TOAlab 38.00
12 13 4 37.00
15 16 17 ... 34.00
18 19 20

31.00
21 22 23 POF tab 28.00

1,... P!!J.° ise
29 30 31 39,00
32 33 34

38.00
35 36 37 38 39 TOAtab 37.00
40 41 42

34.00
db46 47 48 POP 28.00

49 50 51 Clarinet No Added Noise 63.75
52 53 54

39.00
55 56 57

38.00
58 59 DISREGARD 49-59

60 61 62 63 64 ClarinetNoAddedNoise 63.75
65 66 67

39.00
68 69 70 TOA lab 38.00
71 72 73

37.00
74 75 76 ,.. 34.00

..7 ?‘? ,
. , 31.00

80 81 82 POF tab 28.00

Proponent Code: K
Impairment: Urban Slow Rayleigh

Fe Name: DAR3OSI I .XLS DA’r US
Page 9 of 44



EIA Digital Audio Radio Test Laboratory

Test 8-3

Propnent Urban Fast Rayleigh
Code: K

Units
Glockenspiel TOA POF

Attenuator 2700 2300 d13
Co/No 22.94 18.94 dl3

TOA Small Flutter
EO&.C

POF Excessive Muting

Soprano TOA POF
Attenuator 27.00 23.00 dB

Co/No 22.94 18.94 dB

TOA Small Break or Flutter
EO&C

POF Excessive Muting

Clarinet TOA POF
Attenuator 27.00 23.00 dB

Co/No 22.94 18.94 dB

TOA Small Drop Out
EO&C

POF Excessive Muting

Recording Reference: DAR30306.DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DMLRMC
Test Date: 2 1-Apr-95

Fe Name: DAR3OSI I .Xl.S B-3 !f
l’age 10 of44



EIA Digital Audio Radio Test Laboratory

J) I ltIe lime (ode 1rnram W
umbcr q1 I

iH,.-.—...x ...... -...... ......:

..PA3 I 2 3 4 5 G!ockcnspie No Added Noise 63.75
... 1. 8
9 10 11 28.00
12 13 14 TOA lab 7.00
15 16 17 26.00
18 19 20 24.00
21 22 23 POF lab 23.00

..

29 30 31 29.00
32 33 34 28.00
35 36 37 TOAlab 27.00
38 39 40 26.00
41 42 43 24.00
44 45 46 POF lab 23.00

47 48 49 50 51 ClarinetNoAddedNoise 63.75
52 53 54 29.00

55

56 57 28.00
58 59 60 TOA lab 27.00
61 62 63 26.00
64 65 66 24.00
67 68 69 POF lab 23.00

Proponent Code: K
Impairment: Urban Fast Rayleigh

Die Name. DAR3O81 1.XLS DAT UF Page II of44



EIA Digital Audio Radio Test Laboratory

Test B-3
Propnent Rural Fast Rayleigh
Code: K

Units
Glockenspiel TOA POF

Attenuator 32.00 27.00 dB
Co/No 27.94 22.94 dO

TOA Small Drop Out
EO&C

POF Excessive Muting

Soprano TOA POF
Attenuator 31.00 27.00 dO

Co/No 26.94 22.94 dB

TOA Small Drop Out
EO&C

POF Excessive Muting and Overloads.

Clarinet TOA POF
Attenuator 31.00 27.00 dB

Co/No 26.94 22.94 dO

TOA Small Drop Out
EO&C

POF Excessive Muting and Overloads.

Recording Reference: DAR30307.DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DMLRMC
Test Date: 21-Apr-95

File Name: DAR3O8I l.XLS 0-3 RF
Page 12 of44



It..\ I I’ik rjrtr Cndr

ETA Digital Audio Radio Test Laboratory

Proponent Code: K
lrnparrnent: Rural Fast Rayleigh

Fte Name: DA.R3081 1.XLS DAT RU
Page l3of44

DAR30307 .DAT 34 5 Opie No Added Noise
21-Apr-95 6 7 8 34.00

63.75

9 10 II 33.00
12 13 14 TOAlab 32.00
15 16 17 31,00
18 19 20 30.00
21 22 23 ‘ 29.00
24 25 26 28,00
27 28 29 POF lab 27.00

.°

3 !e
....

35 36 37 34.00
38 39 40 33.00
41 42 43 32.00
44 45 46 TOAtab 31.00
47 48 49 30.00
50 51 52 29.00
53 54 55 28.00
56 57 58 POF lab 27.00

59 60 61 62 63 Clarinet No Added Noise 63.75
64 65 66 34.00
67 68 69 33.00
70 71 72 32.00
73 74 75 TOAlab 31.00
76 77 78 30.00
79 80 8! 29.00
82 83 84 28.00
85 86 87 POF lab 27.00



EIA Digital Audio Radio Test Laboratory

Test 8-3
Propnent Terrain Obstructed Rayleigh
Code: K

Material Units
Glockenspiel TOA POF

Attenuator 3000 26.00 d13
Co/No 25.94 21.94 d13

TOA Small Flutter
EO&C

POF Excessive Muting, Overloads

Soprano TOA POF
Attenuator 29.00 25.00 d13

Co/No 24.94 20.94 dB

TOA Drop Out
EO&C

POF Excessive muting.

Clarinet TOA POF
Attenuator 30.00 25.00 dB

Co/No 25.94 20.94 d13

TOA Small Drop Out
EO&C

POF Many Drop Outs

Recording Reference: DAR.30308.DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 2 1-Apr-95

Fk Name: DAR3O8I I XLS B-3 TO Page 14 of44



EIA Digital Audio Radio Test Laboratory

DA I IiIe 1 lime Code
.

Vrogani W .
.

‘‘ . . .

., .S .crlp....
DAR3030R.DAT !... . .. is!2e

...Z oo
9 10 II 33.00
12 13 14 32.00
15 16 17 i’.oo
18 19 20 TOA lab 30.00
21 22 23 EÔo
24 25 26

, 28.00
27 28 29 27.00
30 31 32 POFlab 26.00

Z SopranoNoAddedN .. 63.75
38 39 40 33.00
4! 42 43 32.00
44 45 46 31,00

. . .
. 47 48 49 30.00

50 51 52 TOAlab 29.00
i’:ao

56 57 58 27.00
59 60 61 26.00
62 63 64 POFlab 25.00

65 66 67 68 69 Clarinet No Added Noise 63.75
70 7! 72 3100
73 74 75 TOA b 30.00
76 77 78

‘ 29.00
79 80 81 28.00

83 84 27.00
85 86 87 26.00
88 89 90 POF lab

, 25.0

Proponent Code: K
impairment: Terrain Obstructed Rayleigh

}‘c Name DAR3O8I l.XI.S DAT TO
l’age 15 of44



File Name DAR3OnI 1.XLS LeveL 0.3

EIA Digital Audio Radio Test Laboratory

f

147000 H:
400000 10

t9000 H:

Pane 16sf 44

Proponent. (
Impairment: Multipath wIth Gausalan Noise

Digital Band Width:
Composite Band Width:

Noise Filter Band Width:
Normalized Values indicated in Italics.

Insertion Loss 40.79 dlO

TEST: 11-3 Co/No
TOA 10.44 all
POF 094 dB

Signal Level
413 c/3m/lIz

MCL .20-tO

WtEOt$CI4EIJ.

Noise Level
-109 c/3m/lIz
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ETA Digital Audio Radio Test Laboratory

Test C-3 Airplane Flutter
AT&T Amati DSB Rev B.
Proeram Material Glockenspiel

Reflected Path
Scenario EO&C

#1 400 Km/h Doppler Scenario as programmed has no defects in the27.5 ts Delay recovered audio.
TOA TOA small flutier or drop out 4 36.

8.00 d13 3.20 19:30 - 21:12
Recorded TOA PT #s 34,35,36 DAR3O500.DAT42 200 Km/h Doppler

13.7 tIs Delay With the reflected path level maximized
TOA recorded for the record PT ti’s 37,38 and 39.

6.00 d13 0.00 No defects in the recovered audio.
21:17-23:01

43 100 Km/h Doppler
6.8 ps Delay With the reflected path level maximized

TOA recorded for the record PT U’s 40,41 and 42.
4.00 dB 0.00 No defects in the recovered audio.

23:05 - 24:46
Test Date: 26-Apr-95

Testers: DML. RMc

File Name: DAR3OS II .XLS C.3
Page 19 of44
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EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: K Bad Urban I
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-40 1 2 I 0 0
0-36 0 0 1 0 0 0
0-32 2. 1 0 0 0
0-28 0 1 1 0 0 0
0-24 0 0 0 0 0
0-20 0 0 0 0 0 0
0-16 0 0 0 0 0
0-12 0 0 0 0 — 0 0
0-8 0 0 0 0 0
0-4 00 0 0 0 0

Ii 315 10 15 30 50 75 100I50 225 Dopplerm/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of
I = Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 25-Apr-95
Testers: DML, RMc

Fik Name: DAR3O8I I .XLS C-5 BUI
Page 21 of44
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EIA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: K Typical Urban
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-10 0 0 0 0 0
0-9 0 0 0 0 0 0
0-8 I 0 0 0 0
0-7 0 0 0 0 0 0
0-6 I 0 0 0 0
0-5 0 0 0 0 0
0-4 00 0 0 0
0-3 0 0 0 0 0 0
0-2 0 0 0 0 0
0-I 0 0 0 0 0 0

TT3ö3 Doppler(m/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of
I = Small Impairment occational, brief (short duration) dropouts.
2 POF Level of Impairment

Test Date: 25-Apr-95
Testers: DML, RMc

Fe Name: DAR3OSI I XLS C-S TU
Page 23 of 44



ETA Digital Audio Radio Test Laboratory

Test C-S Delay Spread / Doppler
Code: K Hilly Terrain
Program Material Mozart (Track 67 on SOAM disk

Delay Spread
(us)

0-50 0 00
0-48 I 2 1 0 0
0-44 0 0 0 0 0 0
0-40 0 I 0 0 0
0-36 2! 1 0 0 0
0-32 0 0 0 00 —

0-28 0 0 0 0 0 0
0-24 0 0 0 0 0
0-20 0 0 0 0 0 0

T 3 5 15 30 50 75 100 150 225t Doppler(m/h)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of

= Small Impairment occational, brief (short duration) dropouts and
2 POF Level of Impairment periodic flutters.

Test Date: 25-Apr-95
Testers: DML, RMc

lite Name: DAR3OSIIXLS C-5 lIT
Page 24 of44



EIA Digital Audio Radio Test Laboratory

0-1.0 0 00 00
—0-0.9 00 0 0 0 00-0.8 0 0 0 0 00-0.7 0 0 0 0 0 00-0.6 0 0 0 0 00-0.5 0 0 0 0 0 00-0.4 0 0 0 0 00-0.3 0 1 0 0 0 0 0 0 00-0.2 0 0 0 0 00-0,1 0 0 0 0 0 0

Test C-S
Code: K
Program Material

De!ay Spread / Doppler
Rural Area
Mozart (Track 67 on SOAM disk)

Delay Spread
(us)

3 5 10 15 30 50 75 100150 225 Doppler Omfh)

EO&C 30 sec minimum listening time.
0 Unimpaired Small Impairments consisted of

= Small Impairment occational, brief (short duration) dropouts.2 POF Level of Impairment
Test Date: 25-Apr-95

Testers: DML, RMc

Fe Name: DAR3OSII,XLS C-S RA

Page 25 of 44



EIA Digital Audio Radio Test Laboratory

Test C-6 Additional Multipath Doppler Simulations
AT&T Arnati DSB Rev B.
Program Material: Glockenspiel

Scenario
Level Attn Co/No Units EO&C

4l

Urban Recorded for the record
Slow No Added Noise

#2 Static Pops.
#4 Small drop out
#5 Medium duration mute.

42
Urban TOA 21.00 16.80 dB Small drop Out or flutter.

Fast

POF 17.00 12.80 dB Excessive flutter/ muting.

#3
Rural TOA 18.00 13.80 dB Small drop out or flutter.
Fast

POF 15.00 10.80 dB Excessive flutter / muting.

#4

Terrain TOA 24,00 19.80 dB Small drop out or flutter.
Obstructed
Fast

POF 19.00 14.80 dB Excessive flutter / muting.

Test Date: 26-Apr.95 Desired Noise
Testers: DML, RMc 6WOUT -7.44 dBm

DAT Reference: DAR3O56I .DAT IL 40.79 dB BW 6.45E+06 liz
3W!N -48.23 dI3m OdD Ref -40.77 di3m

File Name: DAR3O8I I XLS C-6 Page 26 of 44



ETA Digital Audio Radio Test Laboratory

F FIe Jhic Start [Dc.
. I

NuniIttr
Attn

—.,,,— [:..
0561.DAT 0:12 3:02 2 3 4 5 Urban Slow DopplerNo MdedN

26-Apr-95
...

!0 9 U 2
Ii 12 13 23.00
14 15 16 Unconfirmed TOA# 15 22.00
17 18 19 TO,\ 418 Small Flutter or drop out 21.00
20 21 22 20.00
23 24 25 19.00
26 27 28 18,00

- §,° 9., P0 2SYIM !,:2
1828 21 19 32 33 34 35 36 Rural Fast Doppler No Added Noise 6375

,
37 38 39 . 19.00
.° 18.00
43 44 45 17.00
46 47 48

, 16.00
..

49 9 . 1o 15.00

j_ — — — —

Additional Multipath Doppler Simulations
Code: K
Test: C-6

30:14 37:25 52
57
60
63
66
69
72
75
78

53
58
61
64
67
70
73
76
79

54
59
62
65
68
71
74
77
80

55 56 Obstructed Path Doppler No Added Noise

TOA, #64 Flutter and Dron outs.

POF, excessive muting.

63.75
26.00
25.00
24.00
23.00
22.00
21.00
20,00
19,00

File Name: DAR3OSI I .XLS C-6 DAT Page 27 of44



ETA Digital Audio Radio Test Laboratory

Test D-Series Co-Channel, 1st and 2nd Adjacent
AT&T Asnati DSB Rev B.
Program Material: Olockenspiel

Level Attn D/U Units E0&C
1)-i TOA
Co-Channel 33.25 1046 dB Small drop out.

POF

31.75 8.96 dl3 Excessive muting.

1)-2 TOA 26.75 2396 d13 Small drop outs or flutters.
Lower

1st Adjacent POF 23.25 20.46 d13 Excessive Muting.
TOA 27.00 24.21 dB Small drop outs or flutters.

Upper

I St Adjacent POF 23.00 20.21 d13 Excessive Muting.
1)-3 TOA 6.00 -16,79 dl3 Small drop out or flutter.
Lower
2nd Adjacent POF 2.25 -20.54 dB Muting and flutter,

TOA 4.75 -18.04 dR Small drop out or flutter.
Upper
2nd Adjacent POF 1.00 -21,79 dl3 Excessive muting.

Additional Comments: Tests conducted through the multipath simulators with one path on the
desired and one path on the undesired channels.

DAT Reference; DAR3O4 bOAT

Test Date: l.May-95 Desired Undesired
Testers: DML. RMc Signal -7.44 dI3m -7.76 dBm

IL 40.79 dB 37.68 dB
3WTN -48.23 dI3m -45,44 dl3m

File Name: DAR3OS II .Xl.S D Page 28 of44



EJA Digital Audio Radio Test Laboratory

j •. .fl(4j9
Number I fit*rt Attn, “ijo

. I
DAR3O4IO.DAT

999 5 Lower Adjacent TOA 26

9. T2A, .1O 0
7:42 11 12 13 5,75

Z: .. Y.p.p TOA LP.P!E
19 20 21 22 23 4.50

16 30 24 25 26 27 28 #27 Small drop out 4 25

16:33 19:26 29 30 31 32 33 Co-Channel TOA, #30 small flutter 33.25

Code: K
D-Scries Recordings

Flc Name. DAR3OSI 1 .XLS D DAT Page 29 of44



E.IA Digital Audio Radio Test Laboratory

rest E-1 Co-Channel with Niultipath (Rayleigh)
AT&T Aniati DSB Rev B.
Program Material: Glockenspiel

Scenario

Level Attn D/lJ Units EO&C
41
Urban TOA 43.00 39.06 dB Small drop out or flutter.
Slow

POF 30.00 26.06 dB Excessive Muting.

42
Urban TOA 29,00 25,06 dO Small drop out.
Fast

POF 26.00 22.06 dO Excessive muting.

43
Rural TOA 35.00 31.06 dB Small Drop Out
Fast

POF 31.00 27.06 dO Excessive muting

54

‘retain TOA 35.00 31,06 dO Small drop out or flutter.
Obstructed

POF 30.00 26.06 dO Excessive muting.

Test Date: 27-Apr-95 Desired Undesired
Testers: DML, RMc Signal -7.44 dI3m -6.61 dT3m

IL 40.79 dO 37.68 dB
3WIN -48.23 dBm -44.29 dBm

Fik Name: DAR3OSI I .Xl.S F-I R
Page 30 of44



ETA Digital Audio Radio Test Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Rayleigh)
AT&T Amati DSB Rev B
Program Material: Glockenspiel

Scenario

Level Attn D/U Units EO&C
#1 TOA
Urban 55.00 52.21 dB Small flutter.
Slow

POF
38.00 35.2 I dB Excessive muting.

#2 TOA
Urban 41.00 3821 dB Small flutter.
Fast

POF
34.00 31.21 dB Excessive muting.

#3 TOA
Rural 45.00 42.21 dB Small drop out or flutter.Fast

POF
37.00 34.21 dB Excessive muting

#4 TOA
Terrain 4500 42.21 dB Small drop outs.
Obstructed
Fast POF

35.00 32.21 dB Excessive muting.

Test Date: 1-May-95 Desired UndesiredTesters: DML, RMc Signal -7.44 dBm -7.76 dBm
IL 40.79 dB 37.68 d13
3WIN -48.23 dflm -45.44 dBm

File Name: DAR3OS It ,XLS E-2 P.
Page 31 of44



EIA Digital Audio Radio Test Laboratory

Test E-3 Lower 2nd Adjacent with Multipath (Rayleigh)
AT&T Arnati DSB Rev B.
Proeram Material: Glockensoiel

Scenario
Level Attn D/U Units EO&C

#1 TOA
Urban 38.00 15.21 d13 I medium duration drop out and a small
Slow flutter.

POF
21.00 -1.79 dB Excessive muting.

#2 TOA
Urban 22.00 -0.79 dB Slight flutter or drop out,
Fast

POF
14.00 -8,79 dB Excessive muting.

#3 TOA
Rural 26.00 3.21 dE3 Small drop out or flutter.
Fast

POF
17.00 -5.79 dB Excessive muting

#4 TOA
Terrain 30.00 7.21 d13 Small drop outs.
Obstructed
Fast POF

17.00 -5.79 dB Excessive drop outs and an overload.

Test Date: 1-May-95 Desired Undesired
Testers: DML, RMc Signal -7.44 dI3m -7.76 dl3m

IL 40.79 dB 17.68 dB
3WJN -48.23 dBm -25.44 dBm

Fie Name: DAR3ORI I .XLS E-3 R
Page 32 of44



ETA Digital Audio Radio Test Laboratory

Test E-1 Co-Channel with Multipath (Doppler)
AT&T Amati DSB Rev B.
Program Material: Glockenspiel

Scenario
Level Attn DIU Units EO&C

t, I
Urban TOA Scenario with No Co-ChannelSlow

creates defects in the recovered audio.
Defects consist of occasional mutes and

POF flutters. The level of impairment is between
TOA and POF closer to TOA.t2

Urban TOA 27.00 24.06 dB Small drop out.
Fast

POF 19.00 16.06 dB Excessive muting.

q3
Rural TOA 20.00 17.06 dB Small drop out or flutter.
Fast

POF 17.00 14.06 dB Excessive muting

g4

Terrain TOA 26.00 23.06 dB Small drop outs.
Obstructed
Fast

POF 22.00 19.06 d13 Excessive muting.

Test Date: 28-Apr-95 Desired Undesired
Testers: DML, RMc Signal -7.44 dBm -7.61 dI3m

IL 40.79 dB 37.68 d13
3WIN -48.23 dBm -45,29 dl3m

File Name: DAR3OSI I .XLS E-l U
Page 33 o144



EJA Digital Audio Radio Test Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Doppler)AT&T Amati DSB Rev B.
Program Material: Olockensniel

Scenario

Level Attn D/U Units EO&C#1
Urban TOA Scenario with no I at AdjacentSlow

creates defects in the recovered audio.
Defects consist of occasional mutes andPOF flutters. The level of impairment is between
TOA and POF closer to TOA.#2

Urban TOA 33.00 30.06 dB Small drop out.Fast

POF 26.00 23.06 dB Excessive muting.

#3
Rural TOA 32.00 29.06 dB Small drop out or flutter.Fast

POF 26.00 23.06 dB Excessive muting

#4
Terrain TOA 4 1.00 38.06 d13 Small drop outs.Obstructed
Fast

POP 30.00 27.06 dI3 Excessive muting.

Test Date: 28-Apr-95 Desired UndesiredTesters: DML, RMc Signal -7.44 dl3m -7.61 dBm
IL 40.79 dB 37.68 d13
3WIN -48.23 dI3m -45.29 dBm

Fe Name: DAR3OSI I .XLS E-2 D

Page 34 of44



EIA Digital Audio Radio Test Laboratory

Test E-3 2nd Adjacent with Multipath (Doppler)AT&T Amati DSB Rev B.
atedal: Glockenspiel

Scenario

Level Attn 0/U Units EO&C41
Urban TOA Scenario with no 2nd AdjacentSlow

creates defects in the recovered audio.
Defects consist of occasional mutes andPOF flutters, The level of impairment is between
TOA and POF closer to TOA.#2

Urban TOA 12.00 -10.79 dB Small flutter or drop out.Fast

POF 5.00 -17.79 dEl Excessive muting.

#3
Rural TOA 12.00 -10.79 dB Small drop out or flutter.Fast

POP 6.00 -16.79 dEl Excessive muting

/14

Terrain TOA 20.00 -2.79 d13 Small drop outs.Obstructed
Fast

POP 9.00 -13.79 d13 Excessive muting.

Test Date: 1-May-95 Desired UndesiredTesters: DML, RMc Signal -7.44 dI3m -7.76 dBmIL 40.79 dEl 17,68 dEl3W1’N -48.23 dBm -25.44 dl3m

File Name: DAR.3081 I .XLS E-3 o
Page 35 of44
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ETA Digital Audio Radio Test Laboratory

Test J-2 ReAcquisition with Multipath
AT&T Antati DSB Rev Urban Fast Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 2 6 3

10 3 2 5

15 4 3 7

20 5 5 2

25 2 5 3

Average 3.2 4.2 4.0
POF Attenuator Setting 23.00 dB
Desired Signal Level -48.23 dBm
Noise 0 d13 Reference -40,78 dl3m

EO&C
Re-Acquisition time is the value listed ± I second.

Test Date: 27-Apr-95
Testers: DML, RMc

File Name: DAR3OSI I XLS J-2 UFR
Page 3S of44
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EIA Digital Audio Radio Test Laboratory

Test J-2 Re-Acquisition with Mialtipath
AT&T Ajuati DSB Rev Rural Fast Doppler
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 3 2 2

10 5 — 3 5

15 2 4 2

20 6 2 6

25 2 2 3

Average 3.6 2.6 3.6
POF Attenuator Setting : 15,00 d13
Desired Signal Level : -48.26 dBni
Noise 0 dB Reference : -40,77 dBm

EO&C
Re-Acquisition time is the value listed ± I second.

Test Date: 26-Apr-95
Testers: DML, RMc

Füe Name: DAR30SI I .XLS J-2 RFD
Page 43 of44
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ATT AMATI DSB 3/16/95 09: 31
EIA REF 0.0 d8m ATTEN 10 dB

10 dB/

CENTER 94. 100 MHz
RES 6W 1. kHz

MKR 94.099 5 MHz
—11.50 dBm

SPAN 500 kHz
SWp 50.0 sec

n

/
VBW 30 Hz



EIA REF —20.0 dBm

ATT AMATI DSB CD—CHANNEL

10 dB/

ATTEN 10 dB
3/16/95 10: 17 MKR 94.101

-30.00
0MHz

dBm

_
_
_
_
_
_
_
_
_
_

-

: (rrrrn___

j

CENTER 94. 100 MHz
SPAN 500 kHzRES BW 1 kHz VBW 30 Hz SWP 50.0 sec



n
ATT AMATI

EIA REF -50.0

10 dB/

OSB GAUSSIAN
dBm ATTEN 10 dB

AT ATTN=’14.5 I
NOISE Co/No 3/16/95

_

--

CENTER 94. 100 MHz
SPAN 500 kHzRES 6W 1 kHz VBW 30 Hz SWP 50.0 sec



10 dB/

CENTER 94. 100 MHz
SPAN 00 kHz

AT&T AMATI CD—CHANNEL d/u AT ATTN 26.75 3/16/95 16: 44ETA REF —50.0 dBm ATTEN 10 dB

sec
RES 6W 1 kHz VBW 30 Hz SV4P 50.0



AT&T AMATI

EIA REF -30.0

10 dB/

CENTER 93.90 MHz

D3 TDA 5/1/95
ATTEN 10 dB

MKR L 400 kHz
—17.10 dB

SAN 1.00 MHz.

dBm
15: 04

MARlER_
400 kHz
—17 10 B

y/

RES SW 1 kHz VBW 30 Hz SWP 100,0 sec



MARKER_
-401 kHz
—1870_cB:r:

mW
mr

EIA REF —300 dBm

AT&T AMATI 03 TOA (upper 2nd)

10 dB/

ATTEN 10dB
5/2/95 11: 37 MKR L—401 kHz

—18.70 dB

CENTER 94.30 MHz SPAN 1.00 MHz
RES SW I kHz VBW 30 Hz SWP 100 sec



MKR 94.310 MHz
—55.40 dBmETA

10 dB/

AT&T AMATI DSB C—I. 333Hz TOA
REF —40.0 dBm ATTEN 10 dB

5/8/95 14: 15

- II I•
iIiLI

I
LI If•j

ih’ ILL

- —.

;,

,IlI
liii

I

I[.

I )T
r

I 11

CENTER 94. 10 MHz
RES BW 100 kHz

SPAN
EWP 20

5.00 MHz
.0 msecVBW 300 kHz



AMATI DSB
0.0

5/6/96
dBrnETA REF

10 dB/

10: 36
ATTEN 10 dB

MKR 94.100
—11.70

0MHz
dBm

I
Jr

CENTER 94.100 MHz SPAN 500 kHz
RES BW I kHz VBW 30 Hz SwP 50.0 sec
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Appendix AL – Digital Test Results 
USA Digital Radio FM 1 Revision B 



ETA Digital Audio Radio Test Laboratory

Proponent: USADR FM1 Rev B.
Code: L

Digital Band Width: 2.OOE÷05 Hz
Composite Band Width: 4SOE+05 Hz
Peak / Average Composite: 357 dB

Peak / Average Digital: 858 dB

File Name: DAR30812XLS Cover Page 1 of 44



EJA Digital Audio Radio Test Laboratory

Test BA

Proponent Gaussian Noise
Code: L

Units
Glockenspiel TOA POF

Attenuator 18.25 13.25 dB
Co/No 11.33 6.33 dB

TOA Small burst of pops at end of first arpeggio. Small warble.
EO&C

POF High Frequency roll ofl many pops and clicks, some muting.

Soprano TOA POF
Attenuator 17.75 13.75 dB

Co/No 10.83 6.83 dB

TOA Small burst of pops.
EO&C

POF High Frequency Roll of1 many pops and clicks and some muting.

aarinet TOA POF
Attenuator 18.00 13.50 dB

Co/No 11.08 6.58 dB

TOA Small bursts of pops or clicks.
EO&C

POF High Frequency roll off, many pops and clicks, some muting.

, Recording Reference: DAR30224.DAT
‘lotes: Testers: DML,RMC

Date: 17-Mar-95

File Name: DAR30812.XLS B-i Page 2 of 44



EJA Digital Audio Radio Test Laboratory
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BIA Digital Audio Radio DAT Recording Log

F11ø:..:.’;j
‘‘‘‘.

Nunibtr I Start Ste Atm....

‘‘
..

2 Z517-Mar95 4 5 6 19.75
7 & 9 19,25‘10

II 12
.. 18.75

13 14 15 TOAlab 18.25
16 17 18 17.25
19 20 21 “16.25’
22 23 24 15.25
25 26 27 ‘ ‘ , ,,. ,,. , 14.25
28 29 30 POF lab 13.25
31 32 33 12.75

6 Sopran Clear Channe
. .

37 38 39 19.25
40 41 42 18.75
43 44 45 18.25
46 47 48 TOAlab 17.75

49

50 51 16.75
52 53 54 1575
55 56 57 14.75
58 59 60 Flab 13.75
61 62 63 1325

64 65 66 Clarinet Clear Channel 63.75
67 68 69 19.50
70 71 72 1900
73 74 75 TOA-0.5 #75 Unconfirmed TOA 18.50
76 77 78 TOAlab 18.00
79 80 81 17.00
82 83 84 16.00
85 86 87 15.00
88 89 90 14.00
91 92 93 POFlab 13.50
94 95 96 13.00

Code: L
Impairment: Gaussian Noise

File Name; DAR30812.XLS DAT B-i Page 4 of 44



EIA Digital Audio Radio Test Laboratory

Test 8-2

Proponent Co-Channel
Code: L

Units
Glockenspiel TOA POF

Attenuator l900 1400 d13
dlu 1104 6.04 dB

TOA Small burst of pops, Warble or chirp I St arpeggio I St note.

EO&C
POF Many pops and clicks with high cut and some muting.

Soprano TOA POF
Attenuator 1850 14.00 dl3

d/u 10,54 6.04 dB

TOA High Cut and small burst of pops.
EO&C

POF Many pops and clicks with high cut and some muting.

Clarinet TOA POF
Attenuator 19.00 14.75 dB

d/u 11.04 6.79 dB

TOA Small burst of pops.
EO&C

POF Many pops and clicks with high cut and some muting.

Recording Reference: DAR30246.DAT
Notes: Testers: DML,RMC

Date: 17-Mar-95

File Name: DAR30812XLS 8-2 Page 5 of 44



EIA Digital Audio Radio Test Laboratory

File Name DAR3OgI2 XLS Levels B-2
Page 6 f44



EIA Digital Audio Radio DAT Recording Log

DATFIk.
•..:..

N *, I
Attn

.

•.•. :•... . . ..:.:.

0:05
. ..!. .....---... - 63.75

17-Mar95 4 5 6 .. . ... 20.50
7 8 9 20,00
10 II 12 19.50

19.00
48 49 50 51 52 TOAlab 18.50
53 54 55 18.00

56 58
, , 17000

‘1 16.00
62 63 64 POF lab I 5.00

37:48 65 66 67 14.50

38:05 58 69 70 Clarinet Clear Channel 63.75
71 ,72 73 . 20.50

74 75 76 20.00
77 78 79 ‘ 19.50
80 81 82 83 84 TOAlab 19.00
85 86 87 ‘ . 18.50
88 89 90 17.50
91 92 93 16.50
94 95 96 15.50
97 98 99 POF lab 14.75

57:15 100 101 102 14.25

20:30

20:27

13
IS
21
24
27
30
33

36
39
42
45

14
19
22
25
28
31
34

37
40
43
46

15
20
23
26
29
32
35

38
4’
44
47

16 17 TOA lab

POF lab

Soprano Clear Channel

9.00

19.50

8.00
7.00
6.00

I5.00
14.00
13.50

63.75
20.00

Code: L
Impairment: Co-Channel

File Name: DAR30812.XLS DAT 8-2 Page 7 of 44



EIA Digital Audio Radio Test Laboratory

Test B-3 Urban Slow Rayleigh
Proponent
Code L

Material Units

Glockenspiel TOA POF
Attenuator d[3

C/N dB

Defects in recovered audio apparent without any added noise.
TOA Small bursts of pops and clicks and some High Frequency roll off.

EO&C Level of impairment between TOA and POF.
POF

Soprano TOA POF
Attenuator dB

C/N dB

Defects in recovered audio apparent without any added noise.
TOA Small bursts of pops and clicks and some High Frequency roll offi

EO&C Level of impairment between TOA and POF.
POF Not as prcccptible as with glockcnspiel,

Clarinet TOA POF
Attenuator dB

C/N dB

Defects in recovered audio apparent without any added noise.
TOA Small bursts of pops and clicks and some High Frequency roll off.

EO&C Level of impairment between TOA and POF.
POF Not as preceptible as with glocken spiel.

More perceptible than Soprano.

Recording Reference: DAR3O3O I .DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 13-Apr-95

File Name: DAR30812.XLS B-3 US Page 8 of 44



ETA Digital Audio Radio Test Laboratory

3:05 I 2 3 4 5 Glockenspiel

Proponent Code: L
Impairment: Urban Slow Rayleigh

DAR3O3O I .DAT 0:12

..
.,.

3:08 2.. !.ppro .75

5:53 8:36 II 12 13 14 15 Clarinet 63.75

63,75

Fe Name: DAR3OS12.XLS DAT US
Page 9 of 44



EIA Digital Audio Radio Test Laboratory

Test 8-3 Urban Fast Rayleigh
Proponent Impairment Level
Code: L

Material Units

Glockenspiel TOA POF
Attenuator 38.00 24.00 dI3

C/N 31.17 17.17 dO

TOA Click.
EO&C

POF High Cut, pops, clicks and occasional mutes.

Soprano TOA POF
Attenuator 35.00 24.00 d13

C/N 28.17 17.17 dB

TOA Small burst of pops.
EO&C

POF High Frequency Roll o11 many pops and clicks and some muting.

Clarinet TOA POF
Attenuator 38.00 24.00 dO

C/N 31.17 17.17 dO

TOA Small warble or burst of pops or clicks.
EO&C

POF Many small duration mutes with background noise.

Recording Reference: DAR30302.DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 13-Apr-95

File Name: DAR3O81 2.XLS 8-3 OF Page 10 of 44



ETA Digital Audio Radio Test Laboratory

IA1’ )11e ‘1izu (ode . . Progrint 1) .

V.i.rt I tf,,. •‘ . ‘• . . . !rrt.,r, .Jtn

.L. .... ..

63.7

.. ..

7 8 9 10 11 TOA Unconfirmed 39.00

12 13 14 15 16 TOAlab 38.00

17 18 19 3400

20 2! 22 29,00

23 24 25 POF lab 24.00

,6 .... 9p.NN 63.75

29 30 31 39.00

32 33 34 38.00

35 36 37 37.00

38 39 40 36.00

41 42 43 TOAlab 35.00

44 45 46 32.00

47 48 49 28.00

50 51 52 26.00

53 54 55 POFIab 24.00

56 57 58 Clarinet No Added Noise 63.75

59 60 61 TOAUnconfirmed 39.00

62 63 64 TOA lab 38 00

65, 66 67 , , TOA+4 34.00

68 69 70 TOA9 28.00

71 72 73 POF lab 24.00

Proponent Code: L
Impairment: Urban Fast Rayleigh

File Name: DAR30812.XLS DAT UF Page 11 of 44



ETA Digital Audio Radio Test Laboratory

Test B-3 Rural Fast Rayleigh
Proponent Impairment Level
Code: L

Material Units
Glockenspiel

Attenuator
C/N

Defects in recovercd audio apparent without any added noise.
TOA Small bursts of pops and clicks and some High Frequency roll off.

EO&C Level of impairment approximately TOA.
POF

Soprano
Attenuator

C/N

TOA On “You small burst of clicks,
EO&C Other defects include high cut and various pops.

POF

Clarinet
Attenuator

C/N

TOA 1st arpeggio high cut, pops and clicks (warbles)
EO&C

POF

Recording Reference: DAR30303.DAT
Notes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 14-Apr-95

File Name: DAR30812XLS 8-3 RF Page 12 of 44



EIA Digital Audio Radio Test Laboratory

.•\ t Iite I mw (‘tt I’rogrni lJ.)
Niimb.r ‘f,rt ton . .

1 2 3 4 5 GiockenspielNo Added Noise
1 4-Apr-95

._

.. .. . J

II 12 13 14 l5 Clarinet No Added Noise 63.75

Proponent Code: L
Impairment: Rural Fast Rayleigh

File Name: DAR30812.XLS DAT RF Page 13 of 44



ETA Digital Audio Radio Test Laboratory

Test B3 Terrain Obstructed Rayleigh
Proponent
Code: L

Material - Units

Glockenspiel
Attenuator

C/N

TOA Level of impairment detected between TOA and POF,
EO&C closer to POF.

POF

Soprano
Attenuator

C/N

TOA POF level of impairment.
EO&C

POF

Clarinet
Attenuator

C/N

TOA POF level of impairment.
EO&C

POF

Recording Reference: DAR30304.DAT
‘lotes: Impairment: Multipath with Gaussian Noise

Testers: DML,RMC
Test Date: 14-Apr-95

File Name: DAR3O81 2.XLS 8-3 TO Page 14 of 44



EIA Digital Audio Radio Test Laboratory

I.•VF File rime code I’rogrm Ills
.

.

• . . 1) —ii,iin
. Ath

P’ Q27 —
7 7 7 T oiockcnspieiN oAdcled o c

..

? 2 SopranoNo e

5:47 &3ö II 12 13 14 15 ClarinetNoAddedNoise 63.75

Proponent Code: L
Impairment: Terrain Obstructed Rayleigh

File Name: DAR30812,XLS DAT TO
Page 15 of 44



EIA Digital Audio Radio Test Laboratory’

Proponent: L
Impairment: Muitipoth with Gausion Noke

Digital Band Width: 200000 Hz
Composite Band Vldth: 400000 Hz

Noise Filter Band Width: &149000 Hz
Normalized Values indicated in kalics,

Choroctenstic Impedance 50 C Unless indicated.
macthen Loss, 40,79 dB

TEST i#4## Co/No

TOA 11.42 dB
POF 6.42 dB

Sttal Level
-116 dBrnIHz

OtC UFI( 7112

wtENscltELt.

Noise Level
-109 dBrw7(

File Name:DAR30812XLS Levels B-3 Page 16 of 44
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ETA Digital Audio Radio Laboratory

Test C.-3 Airplane Flutter
USADR FMI Rev B.
Program Matcnal Glockenspiel

Reflected Path
Scenario EO&C

#1 400 Km/h Doppler High Frequency roll off with background noise.

27.5 s Delay Level of impairment approacing POF.
No clear audio segmants.

8.00 dB Recorded for the Record.

DAR3O500.DAT P1 Us 19,20,21,22 and 23
#2 200 Km/h Doppler High Frequency roll off with background noise.

13.7 ps Delay Level of impairment equal to POF.
No clear audio segmants.

6.00 dB Recorded for the Record.
DAR3OSOO.DAT P1 Us 24, 25,26, 27 and 28

#3 100 Km/h Doppler High Frequency roll off with background noise.

6.8 ss Delay Level of impairment equal to POF.
No clear audio segmants.

4.00 dB Recorded for the Record.
DAR3OSOO.DAT P1 Us 29, 30, 31, 32 and 33

Test Date: 14-Apr-95
Testers: DML, RMc

Filename: DAR3O81 2.XLS C-3 Page 19 of 44
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EIA Digital Audio Radio Laboratory

Test C-S Delay Spread / Doppler
Code L Rural Area
Program Material Mozart (Track 67 on SQAM disk)

Delay Spread
(us)

0-1,0 0 — 0 0 0
0-0.9 0 0 0 0 0
0-0.8
0-0.7 0 I 0 0 0 0
0-0.6
0-0.5 0 0 0 0 0
0-0.4
0-0.3 0 0 0 0 — 0 — 0
0-0.2 0 0 0 0 0
0-0.1 1 0 0 0 0 0

I 3 5 10 15 30 50 75 100 150 225 Dopplcr/h)

EO&C
System locked up and receiver software had to be reloaded once during
this series of tests.

Test Date: I 8-Apr-95
Testers: DML, RMc 0 Unimpaired 30 sec minimum listening time.

I Small Impairment
2= POF Level of Impairment

File Name: 0AR30812,XLS C-s RA Page 25 of 44



ETA Digital Audio Radio Laboratory

Test C-6 Additional Multipath Doppler Simulations

USADR FMI Rev B.
Program Material: Glockenspici

Scenario EO&C
Attn Co/No Units

ill

Urban No Added Noise Mutes on severe fades.

Slow High Frequency roll off and warbleing.

Level of impairment between TOA and

POF closer to TOA.

#2 TOA TOA

Urban Small Static pop on ID fi 19

Fast 29.00 22.21 d13
POF POF

16.00 9.21 dB Many warbles, High Cut and a mute.

#3 TOA TOA

Rural Small Static pop on ID 4 49

Fast 24.00 17.21 dB

POF POF
14.00 7.21 d13 Many warbles, High Cut and a mute.

#4
Terrain No Added Noise Mutes on severe fades.

Obstructed High Frequency roll off and warblcing.

Fast POF level of impairment.

Test Date: I 9-Apr-95

Testers: DML, RMc

DAT Reference: DAR30560.DAT

File Name: DAR30812.XLS C-6
Page 26 of 44



EIA Digital Audio Radio Laboratory

j .;

.:: -:. . . :...... .

Nunihr Siu I $t Dsc&1pth

DAR30560.DAT 0:20 3:13 2 4 5 Urban Sb Dopple No Added Nos 63.75

.

7 7 9 No Added J5
Il 12 13 31.00

14 15 16 30.00

17 18 w TOA 29.00

20 21 22 25.00

23 24 25 21,00

rn
7:9.0

36

37 Rura 3!. Pop No Added Noise .

38 39 40 26.00

41 42 43 44 45 TOA unconfirmed 25.00

46 47 48 4 50 TOA confirmed 24.00

51 52 53 21.00

54 55 56 18.00

57 58 59 POF 14.00

,

62 6 64 Obstrue dPath Doppler No Added Nots 5375

Propnent Code: L
Additional Multi Path

File Name: DAR30812.XLS DAT C-6 Page 27 of 44



ETA Digital Audio Radio Laboratory

‘I’est D-Series Co-Channel, 1st and 2nd Adjacent
USADR FM1 Rev B.
Program Material; Glockenspiel

Level Attn D/U Units EO&C
0-1 TOA
Co-Channel 13.75 10.78 dB Small warble.

POF
10.25 7.28 dEl Many pops, clicks and some muting.

0-2 TOA 30.25 27.28 dEl Small chirp.
Lower
1st Adjacent POF 25.75 22.78 dEl Many pops, clicks and some muting.

TOA 29.75 26.78 dB High Cut and warble.
Upper
1st Adjacent POF 25.75 22.78 dEl Many pops, clicks and some muting.
0-3 TOA 26.75 378 dEl Small warble or chirp.
Lower
2nd Adjacent POF 18.25 -4.72 dEl Many pops and clicks high cut and slight mute.

TOA 28.25 5.28 dEl Small chirp.
Upper
2nd Adjacent POF 21.50 -1.47 dEl Pops, clicks, high cut and mute.

Additional Comments; Tests conducted through the multipath simulators with one path on the
desired and one path on the undesired channels,

DAT Reference; DAR3O4 I I .DAT

Test Date; 2-May-95 Desired Undesired
Testers; DML, RMc Signal -7.40 dBm -7.54

IL 40.79 dB 37.68 dEl
3WIN -48.19 dOm -45.22 dOm

File Name; DAR3OBI2.XLS o Page 28 of 44



EIA Digital Audio Radio Laboratory

Proponent Code: L

D-Series Recordings Co, 1st and 2nd Adjacent

:. .:;

__________

as’t St, 1 *
*

DAR3O4 11 .DAT

.M 0:05 2:58 123 4 5CChanneI,# 5

6 7 S 9 10 Various defects in 7 and 10 unconfirmed. 14.00

8:11 11 12 13 14 ConfirmedTOA 13.75

..... -

1, 26.75

99

i.1.P Z’ 26 26 2! 29 Lower st AdjaccntjOA #28 very end 39:25

Upper 2nd Adjacen #33 TOA

37 38 39 Uppe stAdjacen

File Name: DAR3O81 2.XLS D DAT Page 29 of 44



ETA Digital Audio Radio Laboratory

Test E-1 Co-Channel with Multipath (Rayleigh)
USADR FM1 Rev B.
Program Material: Olockenspiel

Scenario
Level Attn DIU Units EO&C

#1
Urban Scenario with No Co-Channel
Slow creates defects in the recovered audio.

Defects consist of high cut and warbles.
The level of impairment is between
TOA and POF closer to TOA.

#2
Urban TOA 37.00 34.03 dB Small drop out,
Fast

POF 24.00 21.03 dB Excessive muting.

#3
Rural Scenario with No Co-Channel

Fast creates defects in the recovered audio.
Defects consist of broken glass, hich cut and
pops. The level of impairment is between
TOA and POF closer to TOA.

#4
Terrain Scenario with No Co-Channel
Obstructed creates defects in the recovered audio.

Defects consist of mutes, pops and
high cut. The level of impairment is between
TOA and POF closer to POF.

Test Date: 2-May-95 Desired Undesired

Testers: DML, RMc Signal -7.40 dBm -7.54 dBm
Insertion Loss 40.79 dB 37.68 dB

Level at3 way combiner -48.19 dBm -45.22 d!3m

File Name: DAR3O81 2.XLS E-1 R Page 30 of 44



ETA Digital Audio Radio Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Ray1eig)

USADR FMI Rev B.

Program Material: Glockenspiel

Scenario

Level Attn D/UT Units EO&C

#1
Urban Scenario with no I St Adjacent

Slow creates defects in the recovered audio.

. Defects consist of high cut and warbles.

The level of impairment is between

TOA and POF closer to TOA.

#2

Urban TOA 55.00 52.02 dB Burst of pops.

Fast

POF 40.00 37.02 dB High Cut, pops, clicks and buzz mute.

#3
Rural Scenario with no I st Adjacent

Fast creates defects in the recovered audio,

Defects consist of broken glass, hich cut and

pops. The level of impairment is between

TOA and POF closer to TOA.

#4
Terrain Scenario with no 1st Adjacent

Obstructed creates defects in the recovered audio.

Defects consist of mutes, pops and

high cut. The level of impairment is between

TOA and POF closer to POF.

Test Date: 4-May-95 Desired Undesired

Testers: DML. RMc Signal -7.46 dBm -7.59 dBm

Insertion Loss 40.79 dB 37.68 dB

Level at 3 way combiner -48.25 dBm -45.27 dBm

File Name: DAR30812.XLS E-2 R
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EIA Digital Audio Radio Laboratory

Test
USADR FM1 Rev B.
Proeram Material: Gloekenspiel

E-3 Lower 2nd Adjacent with Multipath (Rayleigh)

Scenario
Level Attn DfU Units EO&C

ill
Urban Scenario with no 2nd Adjacent

Slow creates defects in the recovered audio.

Defects consist of high cut and warbles.

The level of impairment is between
TOA and POF closer to TOA.

#2
Urban TOA 53.00 29.99 dB Shattering.

Fast

POF 35.00 11.99 d13 Pops, clicks, high cut and muting.

#3
Rural Scenario with no 2nd Adjacent

Fast Creates defects in the recovered audio.

Defects consist of broken glass, hich cut and

pops. The level of impairment is between

TOA and POF closer to TOA.

#4
Terrain Scenario with no 2nd Adjacent

Obstructed creates defects in the recovered audio.

Defects consist of mutes, pops and

high cut. The level of impairment is between

TOA and POF closer to POF.

Test Date: 3May-95 Desired Undesired

Testers: DML, RMc Signal -7.44 dBm -7.54 dBm

Insertion Loss 40.79 dB 37.68 dB

Level at 3 way combiner -48.23 dBm -45,22 dBm

File Name: 0AR30812.XLS E-3 R
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ETA Digital Audio Radio Laboratory

Test E-1 Co-Channel with Multipath (Doppler)
USADR FM1 Rev B
Program Material: Glockenspiel

Scenario
Level Attn DIU Units EO&C

#1
Urban Scenario with No Co-Channel
Slow creates defects in the recovered audio.

Defects consist of high cut, warbles and
mutes. The level of impairment is between
TOA and POF closer to TOA.

#2
Urban TOA 26.00 23.03 dB High cut, broken glass and warblcing.
Fast

POF 17.00 14.03 dB Excessive high cut, muting and some
background noise.

43
Rural TOA 23.00 20.03 dB High cut, broken glass and warbleing.

Fast

POF 18.00 15,03 dB Excessive high cut, muting and
background noise.

#4
Terrain Scenario with No Co-Channel

Obstructed creates defects in the recovered audio.

Defects consist of high cut and warbles.
The level of impairment is between

TOA and POF.

Test Date: 2-May-95 Desired Undesired

Testers: DML, RMc Signal -7.40 dBm -7.54 dBm

Insertion Loss 40.79 dB 37.68 dO
Level at 3 way combiner -48.19 dl3m -45,22 dl3m

File Name: DAR30812.XLS F-i 0 Page 33 of 44



BIA Digital Audio Radio Laboratory

Test E-2 Lower 1st Adjacent with Multipath (Doppler)
USADR FM1 Rev B.
Program Material: Glockenspiel

Scenario
Level Attn Df1J Units EO&C

11I
Urban Scenario with no 1st Adjacent
Slow creates defects in the recovered audio.

Defects consist of high cut, warbles and
mutes. The level of impairment is between
TOA and POF closer to TOA.

112
Urban TOA 46.00 43.02 dB Static Pop and warble.
Fast

POF 31.00 28.02 dB Warbles, shatters, pops, clicks,
high cuts and mutes.

#3
Rural TOA 39.00 36.02 d13 Static Pop and warble.
Fast

POF 30.00 27.02 dB Warbles, shatters, pops, clicks,
high cuts and mutes.

#4
Terrain Scenario with no 1st Adjacent
Obstructed creates defects in the recovered audio.

Defects consist of high Cut and warbles.
The level of impairment is between
TOA and POF.

Test Date: 4-May-95 Desired Undesired
Testers: DML, RMc Signal -7.46 dBm -7.59 dl3m

Insertion Loss 40.79 dB 37.68 dB
Level at 3 way combiner -48.25 dl3m -45.27 dBm

File Name: DAR30812.XLS E-2 D Page 34 of 44



ETA Digital Audio Radio Laboratory

Test
USADR FMI Rev B.
Program Material: Glockensniel

E-3 2nd Adjacent with Multipath (Doppler)

Scenario
Level Attn DIU Units EO&C

#1
Urban Scenario with No 2nd Adjacent
Slow creates defects in the recovered audio.

Defects consist of high cut, warbles and
mutes. The level of impairment is between
TOA and POF closer to TOA.

112
Urban TOA 39.00 15.99 dB Static Pop and warble.
Fast

POF 24.00 0.99 dB Warbles, shatters, pops, clicks,
high cuts and buzz mutes.

#3
Rural TOA 36,00 12.99 d13 Static Pop and warble.
Fast

POF 24.00 0.99 dB Warbles, shatters, pops, clicks,
high cuts and mutes.

#4
Terrain Scenario with No 2nd Adjacent
Obstructed creates defects in the recovered audio.

Defects consist of high cut and warbles.
The level of impairment is between
TOA and POF.

Test Date: 3-May-95 Desired Undesired

Testers: DML, RMc Signal -7.44 dBm -7.54 dl3rn
Insertion Loss 40,79 dB 37.68 dB

Level at 3 way combiner -48.23 dl3m .45.22 dBrn

File Name: DAR3OB12.XLS E-3 D Page 35 of 44
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ETA Digital Audio Radio Test Laboratory

Test J-2 Re-Acguisition with Multipath
USADR FM1 Rev B. Urban Slow Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 10 6 6

10 6 10 5

15 5 6 8

20 8 6 — 38

25 Ii * 10 10

Average 8.0 7.6 13.4

POF Attenuator Setting : 2800 dB
Desired Signal Level : -48.25 dBm
Noise 0 dl3 Reference -40.87 dl3m

EO&C The recovered audio exhibits high cut and warblcing while running the simulation by itself,
Approximately a TOA level of impairment.

Re-Acquisition time is the value listed ± I second,

Test Date: 5-May-95
Testers: DML, RMc * Indicates receiver software was reloaded after

a one minute period with signal and with out recovered audio,

File Name: DAR30812,XLS J-2 USR Page 37 of 44
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EIA Digital Audio Radio Test Laboratory

Test J-2 Re-Acguisition with Multipath
USADR FM1 Rev 13. Rural Fast Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)

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

5 Il 5 7

10 6 15 12

15 31 8 7

20 II 6 7

25 9 II 10

Average 13.6 9.0 8.6

POF Attenuator Setting 28.00 d13
Desired Signal Level -48.25 dI3m
Noise 0 dB Reference -40.87 dBm

EO&C Recovered Audio is approximately at a TOA level of impairment
with the simulation running with no added noise.
Re-Acquisition time is the value listed ± I second.

Test Date: 5-May-95
Testers: DML, RMc

File Name: DAR30812.XLS J-2 RFR Page 39 of 44



EIA Digital Audio Radio Test Laboratory

Test J-2 Rc-Acguisition with Multipath
USADR FM1 Rev B. Terrain Obstructed Rayleigh
Program Material Mozart (Track 67 on SQAM disk)

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

5 8

10 10

15 5

20 4

25 4

Average 6,2
POF Attenuator Setting 63.75 dB
Desired Signal Level .48.25 dl3m
Noise 0 dB Reference -40.87 dBm

EO&C The recovered audio exhibits high cut and warbleing while running the simulation by itself.
Static and mutes (buzzing) also occur. Approximately a POF level of impairment.

Re-Acquisition time is the value listed ± I second.

Test Date: 5-May-95
Testers: DML, RMc

File Name: DAR30812.XLS J-2 TOR Page 40 of 44



EIA Digital Audio Radio Test Laboratory

Test J-2 Re-Acguisition with Multipath
USADR FMI Rev B. Urban Slow Doppler
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 4 4 34

10 Il 4 10

15 9 5 10

20 5 5 17

25 9 7 II

Average 7.6 5.0 t6.4
POF Attenuator Setting : 23.00 dB
Desired Signal Level : -48.25 dE3m
Noise 0 dB Reference -40.87 dBm

EO&C Recovered audio exhibits defects which are consistent with a level of impairment
between TOA and POF, closer to TOA.

Re-Acquisition time is the value listed ± I second.
Test Date: 5-May-95

Testers: DML, RMc

File Name: DAR30812,XLS J-2 USD
Page 41 of 44



ETA Digital Audio Radio Test Laboratory

rest J-2 Rc-Acguisition with Multipath
USADR FM1 Rev B. Urban Fast Doppler
Program Material Mozart (Track 67 on SQAM disk)

Re-Acquisition Time (s)
Tsim (s) POF-2 POF-4 POF-6

5 8 5 II

10 11 6 14

15 5 10 4

20 8 7 37

25 10 8 16

Average 8.4 7.2 16.4
POF Attenuator Setting 1600 dl3m
Desired Signal Level -48.25 d13m
Noise 0 dB Reference -40.87 dBm

EO&C

Re-Acquisition time is the value listed ± 1 second,

Test Date: 5-May-95
Testers: DML, RMc

File Name: DAR3OB12.XLS J-2 UFD Page 42 of 44
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LIA Digital Audio Radio Test Laboratory

Test J-2 Rc-Acguisition with Multipath
USADR FM1 Rev B. Terrain Obstructed Doppler
Program Material Mozart (Track 67 on SQAM disk)

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

5 5

10 5

15 2

20 4

25 3

Average 3.8
POF Attenuator Setting 63.75 dB
Desired Signal Level : -48.25 dBm
Noise 0 dB Reference : -40.87 dBm

EO&C The recovered audio exhibits high cut and warbleing while running the simulation by itself.
Static and mutes also occur. Approximately a POF level of impairment.

Re-Acquisition time is the value listed ± I second.

Test Date: 5-May-95
Testers: DML, RMc

File Name: DAR30812.xLs J-2 TOD Page 44 of 44



UBADR FM1 3/17/95 12: 01

EIA REF 0.0 dBm

10 dB/

CENTER 94.100 MHz
VBW 30

MKR 94.099 0 MHz
—11.30 dBm

SPAN 500 kHz

ATTEN 10 dB

:$_______

L
RES BV4 1 kHz Hz SWP 50,0 sec



EIA
USADR FMI
REF —30.0

CD—CHANNEL

dBm ATTEN

MKR 94.099

cm
MHz

—40.80 dBm

10 dB/

94.100 MHz
RES BW I kHz

SPAN 500 kHz

3/17/95 11: 52

10 dB

SwP 50.0 secCENTER
VBW 30 Hz



‘- J

USADR

EIA REF

10 dB/

FMI GAUSSIAN NOISE CQ/NQ AT ATTN=18.00 3/17/95 18: 25

SPAN 500 kHz

—600 dBm ATTEN 10 dB

:1)4k4iW\

CENTER 94. 100 MHz
RES 6W 1 kHz VBW 30 Hz SVJP 50.0 sec



10 dB/

CENTER 94. 100 MHz SPAN 500 kHz

USADR FMI CD—CHANNEL d/u ATTN=19.O0 3/17/95 18: 11

EIA REF —50.0 dBm ATTEN 10 dB

qp 50.0RES SW I kHz VBW 30 Hz sec
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10 dB/

CENTER 94.30 MHz

Cb)

MKR L—400 kHz

SPAN 1.Ø MHz

USADR FMI D3 (upper) TDA 5/4/95 15: 09

EIA REF —50.0 dBm ATTEN 10 dB 4.30 dB

RES BW I kHz VBW 30 Hz SWP 100 sec



USADR FMI

EIA REF -40.0

10 dS/

CENTER 94.10 MHz
RES SW 100 kHz

SPAN 5.00 MHz
SWP 20.0 msec

C—I 333Hz TQA 5/9/95 14: 20 MKR 94.090 MHz
dBm ATTEN 10 dB —57.50 dBm

VBW 300 kHz



USADR EMI 5/9/95 09: 23
REF 0.0 clBm ATTEN 10 dB

94.100 MHz
RES

MKR 94.099 5 MHz
—11.60 dBmEIA

10 dB/

CENTER

44_zz____

SPAN 500 kHz
Swp 50,0BW 1kHz VI3W 30 Hz sec
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Appendix AM – Tests F-1, F-4 and G-1 

Co-Channel DAR to Analog 



EIA Digital Audio Radio Test Laboratory

Tests Fl, F4 and GI

Receiver

RxNo,: #1

Mfg.: DELCO
Model: 16192463

Serial: 1000499

Index

Page Description

Cover sheet

DAR -> Analog interference at a 45dB signal to noise ratio with the Digital Proponent on the desired frequency (Co-channel)

DAR -> Analog interference at a 35dB signal to noise ratio with the Digital Proponent on the desired frequency

Notes:

Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* AID3A used as modulation of the undesired analog channel (P4)

SCA group B included on both desired and undesired (proponent) signals
Total modulation on analog channels: 110% (SCA group level at 20%)

* Receiver audio routed through a l5KFlz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name Fl . RXIN XIS Cover Page of 3



ETA DAR Test Lab DAT Recording Log

[eat F-i. F-4 and 0-i F-i F-4 0-1 Urban Slow Rayleigh 0-1 Urban Fast Rayleigh15 dES S/N Co-Channel Co-Channel Co-ChannelReceiver #1 DAR to Analog DAR to Analog DAR to AnalogDELCO with Multipath with Multipath16192463 Measurements d/u in dB EO&C EO&C EO&C
nalog to Analog desired -881) 36.17 Interfering Audio detectable and

Reference Loss 40,71 tracks with ABBA beat
undesired -41 43

RXLeveI toss 21.75
6. 00 dBm At4n 22 50

AT&T Aniati desired -8.80 36.67 Same as Analog Reference FM-> FM same as FM-> FM same asDSt3 IDOL Loss 40.71 DAR-> FM DAR-> FM
undesired -7 00

RX level toss 47 68
6200 dOm 31 50 dluattn= 3100dB

AT&T Amati desired -8.80 36,78 Same as Analog Reference FM-> FM same as FM-> FM same asISIS IDOL Loss 40.71 DAR-> FM DAR-> FM
undesired -7.1

RX l.ee1 Loss 47 68
62 00 dflm stW 31 50 d/u attn= 3089 dB

USADR FMI desired -8.80 35.40 Same as Analog Reference FM-> FM same as FM-> FM same asIl3OC Loss 4071 DAR-> FM DAR-> FM
undesired -9.73

RX Level Loss 47 68
6200 dBm Attn 2750 d/u attn 2827 dB

JSADR FM2 desired -8.80 35.47 Same as Analog Reference FM-> FM same as FM-> FM same asIDOL Loss 4071 DAR-> FM DAR-> FM
undesired -6.05

RX Levcl Loss 47 68
6200 dl3m Attn 31 25 d/u attn= 31 95 dES

Notes: Subcarrier Group lion interferers and desired analog DAT REF No DAR4OI 0 DATClipped Pink Noise as Main Ch modulation on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 6 dES Best case S/N ratio’ 49dB
Tests conducted February 7, 1995

File Naisse:Fl RX1N XLS 45dl3

Page 2 of 3



ETA DAR Test Lab DAT Recording Log

lest F-I F-I Test F-i (Weak) F-I Test F-I (Weak) F-I35dBS/N 35dBS1N 45dl3SiNReceiver #1 Receiver #1 Receiver #1DELCo DELCO DELCO16192463 Measurements din in dB 16192463 Measurements din in dB 16192463 Measurements din in dBAnalog to Analog desired -880 23.67 Analog to Analog desired -880 22.91 Analog to Analog desired -8.77 NAReference Loss 40.71 Reference Loss 40.71 Reference Loss 40,71undesired -41.43 undesired -41.42 undesired -4! 45Desired Signal Level Loss 21.75 RX Level Loss 21.75 RX Level Loss 2! 756.00 dI3m Attn 1000 7700 dI3m 925 77 00 dI3m Attn 925

AT&T Amati desired -8.80 24.43 AT&T Amati desired -8.80 23.67 AT&T Amati desired -8.77 NADSB IBOC Loss 40.71 DSB IBOC Loss 40.71 DSB lBOC Loss 41)71undesired -8.01 undesired -8.00 undesired -7 84RX Level Loss 47,68 RX Level Loss 47.68 RX Level Loss 47,686200 dl3m 1825 7700 Allis 1750 7700 dFlm Attn 1700AT&T Amati desired -8.80 24.80 AT&T Amati desired -8.80 24.02 AT&T Amati desired -8 77 NALSB 1130C Loss 40.71 LSB {130C Loss 40.71 LSB IBOC Loss 40,71undesired -8.13 undesired -8.10 undesired -800RX level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47.686200 dI3m Attn 8 50 7700 dBm Attn 1775 7700 dltm A(tti 1675USADR FMI desired -8.80 23.91 USADR FM! desired -8.80 21.67 USADR FMI desired -877 NAIFIOC Loss 40,71 IBOC Loss 40,71 IBOC Loss 40.71undesired -9.49 undesired -9.50 undesired -949RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47,686200 dI)ns An 1625 7700 dBm Attn 1400 7700 dBm Attn 500USADR FM2 desired -8.80 23.97 USADR FM2 desired -8.80 22.26 USADR FM2 desired -8,77 NAIBOC Loss 40.7! IBOC Loss 40.71 IBOC Loss 407!undesired -6.05 undesired -6.09 undesired -6.07RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 4768—62.00 dllm ‘Aftn’”
‘.‘.

19.75 —77.00 dBm 18.00 —77.00 dBm ‘Attl’:’’,.’,., 18.51)

Notes: Best Case SiN = -43 5 dB

Ide Name’Fl RXIN.XLS 35dB

Page 3 of 3



ETA Digital Audio Radio Test Laboratory

Tests Fl, F4 and Gi

Receiver
RxNo.: #2

Mfg.: DENON
Model: TU-380RD
Serial: 4056301 149

Index

Page Description

Cover sheet

DAR -> Analog interference at a 45dB signal to noise ratio with the Digital Proponent on the desired frequency (Co-channel)

3 [)AR -> Analog interference at a 35dB signal to noise ratio with the Digital Proponent on the desired frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* AI3BA used as modulation of the undesired analog channel (F4)
* SCA group B included on both desired and undesired (proponent) signals
* rotal modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

Pie Name: FT RX2N XLS Cover Page ot’3



ETA Digital Audio Radio Test Laboratory

test F-1 F-4 and G-1 F-i F-4 G-i Urban Slow Rayleigh 6-I Urban Fast Rayleigh
45 dB S/N Co-Channel Co-Channel Co-Channel
Receiver #2 DAR to Analog DAR to Analog DAR to Analog
DENON with Multipath with Multipath
flJ-3RORI) Measurements din in dB EO&C EO&C EO&C
Analog to Analog desired -8.77 43.39 Interfering Audio detectable and
Reference loss 40.71 tracks with ABBA beat

undesired -41 37
RX Level Loss 21 75

62 00 dflm Attn 29 75

AT&T Amati desired -8 77 42.79 Same as Analog Reference FM-> FM same as FM-> FM same as
DSII 1180C Loss 40 71 DAR-> FM l)AR-> FM

undesired -7.84
RX level Loss 47 68

6’ 00 dBm Atm 36 75 diu attn= 37 35 dB
AT&T Amati desired -8.77 42.95 Same as Analog Reference FM-> FM same as FM-> FM same as
t.SB ll3OC toss 4071 DAR-> FM DAR-> FM

undesired -8.00
RX Level Loss 47.68

6200 dBm 4ttn 36 75 dJu atln= 37 19 dB
USADR FMI desired -8,77 42.89 Same as Analog Reference FM-> FM same as FM-> FM same as
IDOL Loss 40 71 BAR-> FM DAR-> FM

undesired -9.44
RX level Loss 47.68

6 00 dBm Attn 35 25 dlu attn= 35 75 dB
USADR FM2 desired -8 77 42.94 Same as Analog Reference FM-> FM same as FM-> FM same as
IDOL Loss 4071 DAR-> FM BAR-> FM

undesired -S 99
RX Level Loss 47 68

00 dBm Attn 38 75 d/n attn= 39 20 dB
Subcarrier Group B on interferers and desired analog DAT REF No DAR4OI 12 DAT

otes Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 6dB
Tests conducted February 17, 1995

Irle Name Fl RX2N.XI.S 45dB Page 2 ol 3



EIA Digital Audio Radio Test Laboratory

Test F-i F-I Test F-I (Weak) F-i lfrest F-i (Weak)
35dB SIN 35dB SIN j45 dB SIN
Receiver #2 Receiver #2 IReceiver #2
IWNON DENON jDENON
TU-380R1) Measurements din in dB FU-380RD Measurements din in dB trU-380RD Measurements din In dli

Analog to Analog desired -877 32.14 Analog to Analog desired -8.77 35.14 Analog to Analog desired NA
Reference Loss 40.71 Reference Loss 40.71 Reference Loss

undesired -4137 undesired -41.37 undesired
RX Level Loss 21.75 RX Level Loss 21.75 RX Level Loss

-6200 dBm 18.50 -77.00 dBm 21.50 -77.00 dlim ‘Atlsi

T&TAmaü desired -877 31.54 AT&T Amati desired -8.77 35.04 AT&TAmati desired NA
DSE3 BlOC Loss 40,71 DSB IBOC Loss 40.71 DSB IBOC Loss

undesired -7.84 undesired -7.84 undesired
RX Level Loss 47,68 RX Level Loss 47.68 RX Level Loss

6200 dflm AItni 25 50 77 00 dBm tt 2900 7700 dlim
AT&T Ansati desired -8.77 31,70 AT&T Amati desired -8.77 35.45 AT&T Amati desired NA

LSB IBOC Loss 40.71 LSB IBOC Loss 40.71 LSB IBOC Loss
undesired -8.00 undesired -8.00 undesired

RX Level Loss 47.68 RX Level Loss 47,68 RX Level Loss

62 00 dllm AtItl 25 50 7700 dBm Allt 2925 77 00 dlim

USADR FMI desired -8.77 31.64 USADR FMI desired -8.77 35.39 USADR FMI desired NA

BlOC Loss 40.71 1BOC Loss 40.71 BlOC Loss

undesired -9.44 undesired -9.44 undesired
RX Level loss 47.68 RX Level Loss 47.68 RX Level Loss

-62 00 dlim Attn 2400 77 00 dBm Attli 27 75 77 00 dlim Attn
USADR FM2 desired -8.77 31.94 USADR FM2 desired -877 35.44 IiSADR FM2 desired NA

BlOC I.oss 40.71 IBOC Loss 40.71 IBOC I.oss
undesired -5.99 undesired -5.99 undesired

RX Level loss 47.68 RX Level Loss 47.68 RX Level Loss

6200 dllm Attn 2775 7700 dlim Attn 31 25 7700 dlim Attn

FOe Name: Fl RX2NXLS 35dB Page 3 of 3



EIA Digital Audio Radio Test Laboratory

Tests Fl, F4 and Cl

Receiver
RxNo.: #3

Mfg.: PANASONIC
Model: RX-FS430
Serial: GR3JOI 184

Index

Page Description

Cover sheet

DAR -> Analog interference at a 45dB signal to noise ratio with the Digital Proponent on the desired frequency (Co-channel)

3 DAR - Analog interference at a 35dB signal to noise ratio with the Digital Proponent on the desired frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl* ABRA used as modulation of the undesired analog channel (F4)
* SCA group B included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a I 5Kl-lz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “OdD’ level differences from receiver to receiver.* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

Fiie Name FLRX3N Xl S Cover
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ETA Digital Audio Radio Test Laboratory

Test F-I, F-4 and G-I F-I F-4 G-I Urban Slow Rayleigh G-I Urban Fast Rayleigh
5 dB SN Co-Channel Co-Channel Co-Channel

Recetvei #3 OAR to Analog OAR to Analog DAR to Analog
Paflasonic with Multipath with Multipath
RX-FS430 Measurements d/u in dB EO&C EO&C EO&C
Analog to Analog desired -8 SI 40.94 Interfering Audio detectable and
Reference Loss 40 71 tracks with ABBA beat

undesired -41 46
RX Level Loss 2175

6 00 dflm Attn 27 5

•T&T Amati desired -8.81 40.91 Same as Analog Reference FM-> FM same as FM-> FM same as
058 1130C Loss 4071 DAR-> FM OAR-> FM

undesired -8 00
RN Level Loss 47 68

6’ 00 dBm Attn 14 75 d/u attn= 34 78 dO
AT&’l Amati desired -8.81 41.03 Same as Analog Reference FM-> FM same as FM-> FM same as
LSB lIlOC Loss 4071 DAR-> FM OAR-> FM

undesired -8 12
RX Level Loss 47 68

6200 dBm 34 75 d/u attn= 34 66 dO
USADR FMI desired -8 81 41.14 Same as Analog Reference FM-> FM same as FM-> FM same as
IBOC Loss 4071 OAR-> FM OAR-> FM

undesired -9.48
RX Leel Loss 47.68

-6200 dBm 33 50 d/u attn= 33 30 dB
USADR FM2 desired -8 SI 40.98 Same as Analog Reference FM-> FM same as FM-> FM same as
1130C Loss 40 71 OAR-> FM OAR-> FM

undesired -607
RN Level Loss 47.68

-6200 dBm MI’ .:*: ‘
.

3675 d/u attn= 36.71 dO
Suhcarrier Group B on interferers and desired analog DAT RUF No, OAR4OI 14 DAT

Notes Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -3.5dB Best Case S/N 5 1dB
Tests conducted February 22, 1995

File Name’ Fl RX3N XLS 45dB Page 2 oF3



ETA Digital Audio Radio Test Laboratory

lest F-I F-I frest F-I (Weak) F-I Test F-I (Weak) F-I3SdI3SIN 3SdBS1N 4SdBS/N
Receiver #3 Receiver #3 Receiver #3
Panasonic Panasonic Panasonic
RX-FS430 Measurements din in dU RX-FS430 Measurements d/n in dB RX-FS430 Measurements din In dR
Analog to Analog desired -881 29.94 Analog to Analog desired -8.81 32.69 Analog to Analog desired -8 81 NAReference Loss 4071 Reference Loss 4071 Reference Loss 40,71undesired -41.46 undesired -41.46 undesired -41 44Desired Signal Level loss 21.75 RX Level Loss 21 75 RX Level Loss 21 75-62,00 dflm Mtt. ‘*““ 16.25 -77.00 dBm 19.00 -77.00 dBm Allis’ .‘.‘ Il 25

AT&T Arnati desired -8.81 29.66 AT&T Amati desired -8.81 32.16 AT&T Amati desired -8 81 NADSB IBOC Loss 40.71 DSB IBOC Loss 40.71 DSB IBOC Loss 4071
undesired -8.00 undesired -8.00 undesired -8 00RX level Loss 47 68 RX Level Loss 47.68 RX Level Loss 47 686200 dBm Attn 23 50 7700 dBm Attg 2600 7700 dBm AttsS 37 50AT&T Amati desired -8.81 29.78 T&TAmati desired -8.81 32.28 AT&T Amati desired -881 NALSR IBOC loss 40.71 LSB ll3OC Loss 40.71 LSB IBOC loss 40.7!undesired -8.12 undesired -8.12 undesired -8.12RX Level loss 47 68 RX Level Loss 47 68 RX Level Loss 47 686200 dBrn Attn 23 50 77 00 dBm Attn 2600 77 00 dBm Attn 37 75USADR FM! desired -8.81 29.89 USADR FMI desired -881 32.39 USADR FMI desired -8 81 NAll3OC t.os 40.71 IBOC Loss 40.71 IBOC loss 407!undesired -9.48 undesired -9.48 undesired -0 $8RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47 686200 dBm Attn 2225 7700 dBm ttn 2475 77 00 dBm MItt 3600USADR FM2 desired -8.81 29.73 USADR FM2 desired -881 32.48 IJSADR FM2 desired -8 81 NAIBOC Loss 4071 IBOC Loss 40,71 IBOC Loss 40 71
undesired -607 undesired -607 undesired -( 07RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47 686200 dBrn Attn 25 50 7700 dBm Attn 2825 7700 dllm AIIR 3) 50

Notes’ Best Case S/N 38.5 dIt

Name’ F! RX3N XLS 35dB
Pace 3 ol 3



EIA Digital Audio Radio Test Laboratory

Tests Fl, F4 and Cl

Receiver
RxNo.: #4

Mfe.: PIONEER
Model: SX-201
Serial: 0A3965843C

Index

Page Description

Cover sheet

DAR -> Analog interference at a 45dB signal to noise ratio with the Digital Proponent on the desired frequency (Co-channel)

I)AR -> Analog interference at a 35dl3 signal to noise ratio with the Digital Proponent on the desired frequency

Notes:

Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
A[3ltA used as modulation of the undesired analog channel (F4)

* SCA group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter

Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name Ft RX4NXLS Cover Page of 3



EIA Digital Audio Radio Test Laboratory

Fest F-i, F-4 and G-1 - F-I F-4 G-I Urban Slow Rayleigh G-I Urban Fast Rayleigh
45 dIt S/N Co-Channel Co-Channel Co-Channel
Receiver #4 DAR to Analog DAR to Analog DAR to Analog
PIONEER with Multipath with Multipath
SX.201 Measurements d/u in dB EO&C EO&C EO&C
-\nalog to Analog desired -8,78 44.18 Interfering Audio detectable and
Reference Loss 4071 tracks with ABBA best

undesired -41 42
RX Level Loss 2175

62 00 dBm Attn 30 50

AT&T Amati desired -878 43.69 Same as Analog Reference FM-> FM same as FM-> FM same as
1)513 lB()C Loss 4071 DAR-> FM BAR-> FM

undesired -8 00
RX 1.eel Loss 47.68

6 00 dttm Attn 37 50 d/u attn= 37 99 dB
AT&T Amati desired -8.78 43.98 Same as Analog Reference FM-> FM same as FM-> FM same as
LSI3 lROC Loss 40.71 DAR-> FM DAR-> FM

undesired -8.04
RX Level Loss 47.68

62 00 dBm Attn 37 75 d/u attn= 37 95 dO
USADR Fktt desired -8.78 43.70 Same as Analog Reference FM-> FM same as FM-> FM same as
IBOC loss 40.71 DAR-> FM DAR-> FM

undesired -051
RX level Loss 47.68

6200 6Dm Attn 3600 d/u attn= 3648 dO
USADR FM2 desired -8 78 43.70 Same as Analog Reference FM-> FM same as FM-> FM same as
lOOt’ Loss 4071 BAR-> FM BAR-> FM

undesired -6 01
RX I mel Loss 47.68

6 00 6Dm Attn 39 50 d/u attn= 39 98 dB
Suhcarrier Group B on interferers and desired analog DAT REF No DAR4OI I I DAT

4otes, Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dl3 on Sony 7010 Input Monitor with Input Gain Set to 6 dO
Tests conducted February 16, 1095

FOe Name Fl RX4N XLS 45dB Page 2 of 3



EIA Digital Audio Radio Test Laboratory

lest F-I F-I rt F-I (Weak) F-I Test F-I (Weak) F-i
35dBSIN 35dBS/N 45dBS/N
Receiver #4 Receiver #4 Receiver #4
PIONEER PIONEER PIONEER
SX-201 Measurements d/u In dB SX-201 Measurements d/u in dfl SX-201 Measurements dfu in dB
Analog to Analog desired -878 32.68 Analog to Analog desired -878 34.18 Analog to Analog desired -8.77 NA
Reference Loss 4071 Reference Loss 40.71 Reference Loss 4071

undesired -4142 undesired -4142 undesired -41 45
Desired Signal Level Loss 2175 RX Level Loss 21.75 RX Level Loss 21.75

-62.00 dBm 19.00 -77.00 dBm 20.50 -77.00 dBm 925

AT&T Amsti desired -8.80 32.17 AT&T Amati desired -8.80 33.67 AT&T Amati desired -8 77 NA
DSI3 IBOC Loss 40.71 DSB IBOC Loss 40.71 DSB IBOC Loss 40.71

undesired -8.00 undesired -8.00 undesired -7.84
R.X Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47.68

6200 dI3m Attn 2600 7700 dI3m Attn 27 50 77 00 dBm Attn 1700
AT&T Amati desired -8.80 32.21 AT&T Amati desired -8.80 33.96 AT&T Amati desired -8.77 NA
LSB 1130C Loss 40.71 LSB IBOC Loss 40.71 LSB IBOC Loss 4071

undesired -8.04 undesired -8.04 undesired -8 00
RX Level l,oss 47.68 RX Level Loss 47.68 R.X Level Loss 47,68

6200 dBm Attn 2600 7700 dBm Attn 2775 7700 dBm Mtti 1675
tJSADR FMI desired -8.80 32.18 IJSADR FMI desired -8.80 33.68 USADR FM1 desired -8.77 NA
IBOC Loss 40.71 IBOC Loss 40.71 1[30C Loss 4071

undesired -9.51 undesired -9.51 undesired -9.49
RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47.68

6200 dF3m Attn 24 50 7700 dBm A(n 2600 7700 dBm Attn 1500
USADR FM2 desired -8 80 32.18 USADR FM2 desired -8.80 33.68 USADR FM2 desired -8,77 NA
IISOC Loss 40.71 IBOC Loss 40.71 IBOC Loss 40.71

undesired -6.01 undesired -6.01 undesired -6.07
R,X Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47.68

62 00 dBm Attn 2800 77 00 dBm 29 50 77 00 dBm Attn 18 50

Notes:

File Name: F1RX4N.XLS Paqe 3 of 3



EIA Digital Audio Radio Test Laboratory

Tests FL. F4 and GI

Receiver

RxNo.: #5
Mfg.: FORE)

Model: F4XF- 198132-CD

Serial: 2811508010

Index

Page Description

I (‘over sheet

DAR -> Analog interference at a 45dB signal to noise ratio with the Digital Proponent on the desired frequency (Co-channel)

3 DAR -> Analog interference at a 35dB signal to noise ratio with the Digital Proponent on the desired frequency

Notes:

(lipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test H
AI3BA used as modulation of the undesired analog channel (F4)

* S(’A group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter

Recording gain adjusted to yield the same recording levels to make up for the “0dB’ level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

Fk’ Nanre Ft RXSN XI .S (‘over I’age of 3



EIA Digital Audio Radio Test Laboratory

Test F-i, F-4 and C-I F-I F-4 G-I Urban Slow Rayleigh G-l Urban Fast Rayleigh
5 dB S/N Co-Channel Co-Channel Co-Channel

Receiver 5 DAR to Analog OAR to Analog OAR to Analog
FORD with Multipath with Multipath
F4XF Measurements d/u In dB EO&C EO&C EO&C
Analog to Analog desired -8.77 35.22 Interfering Audio detectable and
Reference loss 40 71 tracks with ABBA beat

undesired -41 45
RX Level Loss 21 75

6 Hdf3m Atni 21 SO

AT&T Amati desired -8 77 35.20 Same as Analog Reference FM-> FM same as FM-> FM same as
DSI3 lOOC loss 40 71 OAR-> FM OAR-> FM

undesired -8 00
RX Level Loss 47 68

6 00 dISm Attn ‘900 d/u attn= 2902 dB
AT&T Amati desired -8 77 38.31 Same as Analog Reference FM-> FM same as FM-> FM same as
LSI3IIS(X Loss 4071 DAR->FM OAR->FM

undesired -8 I
LX Level Loss 47 68

6 00 dl3m Attn 2900 rI/u attn= 2891 dO
USAOR FM1 desired -8 77 35.19 Same as Analog Reference FM-> FM same as FM-> FM same as
IBOC loss 4071 DAR-> FM OAR-> FM

undesited -9.49
RX Level Loss 47 68

6200 dBm Atlt 27 SO d/u attn= 27 53 dB
USAOR FM2 desired -8 77 35.27 Same as Analog Reference FM-> FM same as FM-> FM same as
IBOC Loss 40 71 OAR-> FM OAR-> FM

undesired -6 07

RX Level Loss 47.68
6200 dBm 31 00 d/u attn= 3095 dO

Subcarrier Group B on interferers and desired analog DAT REF No, OAR4OI 13.OAT
4otes, Clipped Pink Noise on interferers

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 2.3 dO

File Nme Fl RX5N XLS 45dB Page 2 0f 3



EIA Digital Audio Radio Test Laboratory

Test F-I F-I fest F-I (Weak) F-I rest F-I (Weak) F-I
35dt3S/N 35dllSiN 45dBSiN
Receiver #5 Receiver #5 Receiver #5
FORD FORD FORD
F4XF Measurements din In dB F4XF Measurements d/n In dfl F4XF Measurements din in dO
\nslog to Analog desired -8.77 24.22 Analog to Analog desired -8.77 11.97 Analog to Analog desired -877 22.97
Reference loss 4071 Reference Loss 40.71 Reference Loss 4071

undesired -41.45 undesired -31.45 undesired -41.45
Desired Signal Level t.oss 21.75 RX Level Loss 21.75 RX Level Loss 21 75

6200 d[lrss Attn 1050 7700 dllm Attn 825 7700 dBm Attn 925

AT&T Amsti desired -8.77 23.95 AT&T Amsti desired ‘ -8.77 11.54 AT&T Amsti desired -8.77 23.04
DSB IDOL Loss 40.71 DSB IBOC Loss 40.71 DSB IBOC loss 4071

undesired -8.00 undesired -7.84 undesired -7 84
RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47,68

6200 dOns Attn 17 75 77 00 dBm Attn 5 50 7700 dOns Attn 1700
T&T Amati desired -8.77 24.20 AT&T Amati desired -877 11.70 AT&T Amati desired -8.77 22.95
LSB IDOL Loss 40.71 LSB IBOC Loss 40.71 LSB IDOL Loss 40.71

undesired -8.00 undesired -8.00 undesired -8.00
RX Level Loss 47.68 RX Level Loss 47.68 RX Level Loss 47.68

6200 dOns 411tt 1800 7700 dBm Attn 550 7700 dl3m Attn 1675
USADR FMI desired -8.77 23.94 USADR FMI desired -8.77 11.69 USADR FMI desired -8.77 22.69
IDOL Loss 40.71 IDOL Loss 40.71 IDOL Loss 40,71

undesired -9.49 undesired -9 49 undesired -949
RX Level Loss 47.68 RX Level Loss 47.68 RX l,evel Loss 47.68

6200 dOns Attn 1625 7700 dBrn #4ttl 400 7700 dBm Attn l5 00
USADR FM2 desired -8.77 24.02 tJSADR FM2 desired -8,77 11.77 t.JSADR FM2 desired -8 77 22.77
IDOL Loss 40.71 IDOL Loss 4071 IDOL Loss 4(71

undesired -6.07 undesired -6.07 undesired -6 07
RX Level Loss 47.68 RX Level Loss 4768 RX Level Loss 3768

6 00 dBm Attn 1975 7700 dBm Attn 750 7700 dBm Attn 1850

Ide Name Fl RX5N.Xt,S 35dB Page 3o[3
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EJA Digital Audio Radio Test Laboratory

Tests F2, F5 and G2

Receiver
RxNo,: #1

Mfg.: DELCO
Model: 16192463
Serial: 1000499

Index

Page Description

Cover sheet

2 l)AR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

3 DAR > Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

4 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

5 DAR -> Analog interference at a 35d13 signal to noise ratio. Digital Proponent on the upper first adjacent frequency

Notes:

Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* AIIBA used as modulation of the undesired analog channel (F4)
* SCA group B included on both desired and undesired (proponent) signals
* lotal modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where FO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name F2 RXIN Xl,S Cover
P:c ot 5



EIA Digital Audio Radio Test Laboratory

rest F-2, F-S and G-2 F-2 F-S
G-2 Urban Slow Rayleigh Urban Fast Rayleigh45 dB S/N Lower First Adjacent Lower First Adjacent Lower First AdjacentReceiver #1 DAR to Analog DAR to Analog

DAR to AnalogDELCO with Multipath with Multipath16192463 Measurements din in dB EO&C EO&C EO&CAnalog to Analog desired -886 4.09 Interferer Mod peaks detected
Reference loss 4071

undesired -2141
RXLevel Loss 21.75

-62.00 dBm 10.50

AT&T Amati desired -8.86 18,37 DAR-> FM more annoying
DSBIBOC Loss 40,71 Hiss with intererer modulation

undesired -8.01 peaks detected
RX Level Loss 27.68 S/N eq dIn 31.5 dt3

6200 dBni Alto 32 25 dIu attn= 17 97 dB
AT&T Amati desired -8.86 4.25 DAR->FM same as FM->FM
LSB IBOC Loss 40.71

undesired -8.14
RX Level Loss 27 68 S/N eq d/u 43 dB

-6200 dl3m 18 00 d/u attn 17 84 dB
USADR FMI desired -8.86 16,12
IBOC Loss 40.71

undesired -9.51
RX Level Loss 27.68 S/N eq d/u 33 dEl

6200 dl3m 28 50 d/u attn= 1647 dB
USADR FM2 desired -8.86 4.71
IBOC Loss 40,71

undesired -6.10
RX Level Loss 27.68 S/N eq dIn 43.5 dB

62 00 dBm Atttl 2050 d/u attn 19 88 dB
Subcarrier Group 13 on interferers and desired analog

DAT Ret E)AR4OI 20 t)ATNotes’ Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 4.OdB Best Case S/N =49 dOTests conducted February 23, 995

File Name’ F2 RXIN XLS lower 45dB



ETA Digital Audio Radio Test Laboratory

Fest F-2 F-2 Effecta without
35 dES S/N

Digital Modulation
Rcceiver #1
DELCO

d/uindB@ d/uindfl@16192463 Measurements d/u in dB Silence S/N=4SdB Silence SIN=35dB
Analog to Analog desired -8.86 3.34 NA
Reference Loss 40.71

undesired -21.41
Desired Signal Level Loss 21 75

-62.00 dBm :;........
9,75

AT&T Amati desired -8 86 6.87 No Difference
DSB ll3OC Loss 4071

undesired -801
RX Level Loss 27 68

6200 dl3m Attn 20 75
AT&T Amati desired -8,86 3.50 No Difference
LSB 1130C loss 4071

undesired -8 14
RX Level Loss 27.68

6200dBm s4tttt 1725
USADR FMI desired -8.86 5.62 No Difference
IBOC Loss 40 71

undesired -9.51
RX Level Loss 27.68

6200 dISm Attn 1800
USADR FM2 desired -8 86 3.96 No Difference
lISOC Loss 4071

undesired -6.10
RX Level Loss 27.68

-62.00 dBm At’”:’ .: 975

Notes’ Same as lower 45dB

File Name: F2 RXI N X1,S Lower 35dB



EIA Digital Audio Radio Test Laboratory

Teat F-2, F-S and G-l F-2 F-S
G-2 Urban Slow Rayleigh Urban Ft RayleIgh

5 d13 SIN Upper First Adjacent Upper First Adjacent Upper First Adjacent
Receiver #1 DAR to Analog DAR to Analog DAR to Analog
DELCO

with Multipath with Multipath
16192463 Measurements dlu in dB EO&C EO&C

EO&Cmalog to Analog desired -882 5.41 Measurement varies betweenReference Loss 40 71 43-47dB
undesired -2144

RXLevel Loss 2175
6200d13tn Attst 1175

T&T Amati desired -882 21.37
DSB lItOC Loss 4071

undesired -797
RX Level Loss 27 68 SIN eq d/u 29.5 dB62 00 dBm Attn 35 25 d/u attn 1929 dBAT&T Amati desired -8 82 21.24
LSB IBOC Loss 4071

undesired -8 09
RX Level Loss 2768 S/N eq d/u 31.5 dB6200 dBtn Atlt 3500 dlu attn= 19 17 dBUSADR FM1 desired -8 82 l8.87
IBOC Loss 4071

undesired -947
RX Level Loss 27 68 SIN eq d/u 3175 dB

62 00 dBm Al1s 31 25 d/u attn= 17 79 dBUSADR FM2 desired -8 82 5.96
1130C Loss 4071

undesired -6 06
RX Level Loss 2768 SIN eq d/u 40.5 dB6200 dBm Attn 21 75 d/u attn= 21 20 dB

Subcarrier Group B on interferers and desired analog
DAT Ref l)AR$0140 1)A 1

Notes: Clipped Pink Noise on inlerferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4,0dB

Best Case S9 49dBTests conducted March 8, 1995

File Name: F2 RXI N Xl.S Upper 45dB
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FIA Digital Audio Radio Test Laboratory

test F-2 F-2 Effects with out35 rIB SIN
Dlgiia ModulationReceiver #1

DELCO
d)uindB@ dluindB@16192463 Measurements U/u in dB Silence S/N=45dB Silence S/N=3SdBAnalog to Analog desired -8 82 4.88 NA

Reference Loss 4071
undesired -21 41

Desired Signal Level Loss 2! 75
-6200 dBm At:.:: I 1.25

AT&T Amati desired -8 82 9.62 No DifferenceDSB ll3OC Loss 40 71
undesired -7.97

RX Level Loss 2768
6200 dBm Attn 23 50

T&T Amati desired -8.82 9.74 No DifferenceLSBII3OC Loss 40.7l
undesired -8.09

RX Level Loss 27 68
6200 dflm Attn 23 50

USADR FMI desired -8.82 7.62 No Difference
lI3OC Loss 40.71

usdesired -9.47
RX Level Loss 27 68

62 00 dBm Attn 2000
USADR FM2 desired -8.82 4.96 No Difference
IBOC Loss 4071

undesired -6,06
RX Level Loss 27 68

-62.00 dBni A’t5, 20.75

Notes’ Same as Upper 45dB

File Name: F2 RXIN XLS Upper 35dB
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EIA Digital Audio Radio Test Laboratory

Tests F2, F5 and G2

Receiver
RxNo.: #2

Mfg.: DENON
Model: TU-380RD
Serial: 4056301149

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

3 DAR -> Analog interference at a 35d13 signal to noise ratio. Digital Proponent on the lower first adjacent frequency

4 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* ABI3A used as modulation of the undesired analog channel (F4)
* SCA group H included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the 0dB’ level differences from receiver to receiver.* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Naine F2 RX2N XLS Cover



FIA Digital Audio Radio Test Laboratory

rest F-2. F-5 and G-2 F-2 F.5 G-2 Urban Slow Rayleigh Urban Fast Rayleigh5 dO SIN Lower First Adjacent Lower First Adjacent Lower First AdjaccntReceiver #2 OAR to Analog OAR to Analog OAR to AnalogDENON
with Multipath with MultipathTU-380RI) Measurements d/n In dB EO&C EO&C EO&CAnalog to Analog desired -8.84 23.61 Interferer Mod peaks detected

Reference Loss 40.71
undesired -2141

RX Level Loss 21.75
-62.00 dI3m 30.00

AT&T Amati desired -8.84 29.10 OAR-> FM more annoying
—

0513 IBOC Loss 40 71 Hiss with intererer modulation
undesired -7.97 peaks detected

RX Level Loss 27.68 SIN at d/u 40.5 dO
-6200 dBm 4ts 4300 d/u attn= 37 51 dB

AT&T Amati desired -8.84 23.47 DAR->FM same as FM->FM
LSB 1130C Loss 40 71

undesired -8.09
RX Level Loss 27.68 SIN at d/u 45 dB

62 00 dflm 37 25 dlu attn 37 39 dO
USADR FMI desired -8.84 27,38
IBOC Loss 40.71

undesired -9 50
RX Level Loss 27.68 SIN atd/u 41.8 dO

62 00 dBm Atlas 39 75 dlu attn= 35 98 dO
USADR FM2 desired -8.84 23.93
IBOC Loss 4071

undesired -6 05
RX Level Loss 27.68 SIN atd/u 44.7 dB

6200 dflm Alto 39 75 dlu attn= 3943 dB
Subcarrier Group B on interferers and desired analog

OAF Ref l.)AR4OI 21 [)AT‘loses Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sorry 7010 Input Monitor with Input Gain Set to -4.OdI3

Best Case S/N SI 5 dltrTests conducted February 24, 1995

File Narrie F2 RX2N.XI.S lower 45dB



EIA Digital Audio Radio Test Laboratory

Test F-2 F-2 Effects with out35 d13 s/N
Digital ModulationReceiver #2

DENON
d/u in dB d/u in d13rU-380RD Measurements d/u in d13 Silence SIN=45dB Silence S/N=35d8Analog to Analog desired -8 84 12.61 NA

Reference Loss 40.71
undesired -21 41

Desired Signal Level Loss 21 75
-6200 dBm A’tin::.” ‘: 1900

AT&T Amati desired -8.84 17.60 No Difference
DSIt 1130C Loss 40.71

undesired -7,97
RX Level Loss 27.68

6200d13m Mitt 3150
AT&T Amati desired -8.84 12,47 No Difference
LSB IBOC Loss 40.71

undesired -8 09
RXLeveI Loss 2768

6200 dDm Arni 2625
USADR FMI desired -8 84 16.38 No Difference
IBOC Loss 4071

undesired -9.50
RX Level Loss 27.68

-6200 dl3m Attn 2875
USADR FM2 desired -8.86 12.91 No Difference
1BOC Loss 40.71

undesired -605
RX Level Loss 27 68

-6200 dl3m
‘‘. 28.75

lotes: Same as “Lower 45dB

File Name: F2 RX2N.XLS Lower 35dB



EIA Digital Audio Radio Test Laboratory

Teat F-2, F-S and G-2 F-2 F-S G-2 Urban Slow Rayleigh Urban Fast Rayleigh5 dB S/N Upper First Adjacent Upper First Adjacent tipper First AdscentReceiver #1 DAR to Analog DAR to Analog DAR to AnalogDENON
with Muttipath with MultipathrU-380RD Measurements d/u in dli EO&C EO&C 1o&cAnalog to Analog desired -877 12.46 Interferer Mod peaks detected

Reference Loss 4071
undesired -2144

RXLevel Loss 2175
6200dBm Attn 1875

AT&T Amati desired -8 77 26.67
DSI3 IBOC Loss 4071

undesired -797
RX Level Loss 2768 S/N at d/u 31.9 dB

6200 dBm Attn 40 50 d/u attn= 2629 dB
AT&T Amati desired -877 26.81
LSB 1130C Loss 4071

undesired -8 1 I
RX Level Loss 2768 S/N at d/u 31.8 dB

6200 dl3m Attn 4050 d/u attn= 26 15 dB
USADR FMI desired -877 24.43
IBOC Loss 4071

undesired -948
RX Level Loss 27 68 5/N at d/u 34 dB

62 00 dBm Attn 36 75 dlu attn= 24 78 dB
USADR FM2 desired -877 13.53
BOC Loss 4071

undesired -608
RX Level Loss 2768 SIN at d/u 44.1 dB

6200 dBm 2925 dlu attn= 28 18 dB
Subcarrier Group B on interferers and desired analog

DAT Ref DARt’ 141 DATNotes Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N 51.5 dOTests conducted March 8, 995

File Name F2 RX2N XLS tIpper 45dB



EIA Digital Audio Radio Test Laboratory

feat F-2 F-2 Effects with out
35 d13 SIN Digital Modulation
Receiver #2
DENON d/u in dB @ d/u in dB @ru-38ORD Measurements dlu In dB Silence S/N=45d13 Silence SIN=35dB
Analog to Analog desired -8.77 1.69 NA
Reference Loss 4071

undesired -21 42
Desired Signal Level Loss 21 75

-6200 dBm tfl:.<...::::.. 800

AT&T Amati desired -8 77 l5.67 No Difference
DSB IBOC Loss 4071

undesired -7.97
RX Level Loss 2768

6200 dflm 2950
AT&T Amati desired -8 77 15.8! No Difference
LSI3 IBOC Loss 40.71

undesired -811
RX Level Loss 27 68

62 00 dBm Attls 2950
JSADR FMI desired -8.77 13.68 No Difference
BOC Loss 40.71

undesired -948
RX Level Loss 27.68

6200 dl3m Attn 2600
USADR FM2 desired -8.77 2.78 No Difference
IBOC Loss 40,71

undesired -6.08
RX Level Loss 27.68

-62.00 dtlm Altt ‘.‘ 1850

bars’ Same as Upper 45dB’

File Name F2 RX2N.XLS tipper 35dB
l’age 5 of



BIA Digital Audio Radio Test Laboratory

Tests F2, F5 and G2

Receiver
RxNo,: #3

Mfg. PANASONIC
Model: RX-FS430
Serial: GR3JOI 184

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

3 DAR > Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

4 [)AR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* AI3BA used as modulation of the undesired analog channel (F4)
* SCA group 13 included on both desired and undesired (proponent) signals

lotal modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter

Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name F2 RX3NXlS Cover



EIA Digital Audio Radio Test Laboratory

lest F-2, F-S and G2 F-2 F-S G-2 Urban Slow Rayleigh Urban Fast Rayleigh5 dl3 SIN Lower First Adjacent Lower First Adjacent Lower First AdjacentReceiver *3 DAR to Analog DAR to Analog DAR to AtsaloPanasonic
with Multipath with MultipathRX-FS430 Measurements din in dB EO&C EO&C

Analog to Analog desired -8.87 27.33 Interferer Mod peaks detected
Reference Loss 40,71

undesired -21 .41
RX Level Loss 2175

-62.00 dBm t’” 33.75

AT&T Amati desired -8.87 29.87 DAR-> FM more annoying
OSH IBOC Loss 40.71 Hiss with intererer modulation

undesired -8.02 peaks detected
RX Level Loss 27.68 S/N at d/u 43 d13

6200 dl3m Mtn 43 75 d/n attn= 41 21 dB
AT&T Amati desired -8.87 26.19 DAR->FM same as FM->FM
LSB lBOC Loss 40.71

undesired -8.09
RX Level Loss 27.68 S/N at d/n 45.5 dil

6200 dt3m 4tn 4000 d/u attn= 41 14 dB
IJSADR FMI desired -8 87 28.92
IBOC Loss 4071

undesired -9.47
RX Level Loss 27.68 SIN at d/u 44 dB

6200 dBm *t1n 41 25 d/n attn 39 76 dB
USADR FM2 desired -8.87 26.64
IBOC Loss 40.71

undesired -6 04
R.X Level Loss 27.68 S/N at d/n 45.25 dB

6200 dI3m ttfl 42 50 d/n attn= 43 19 dB
Subrarrier Group Bn interferers and desired analog

DAT’ Rei DAR4OT 22.DAT1otes: Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -40dB Best Case S/N = 49 dflrTests conducted February 24, 1995

File Name’ F2 RX3N XIS Lower 45dB
Ys;e 2



ETA Digital Audio Radio Test Laboratory

File Name F2 RX3N.XLS Lower 35dB

‘ent F-2 F-2 Effects without
35 d13 S/N Digital Modulation
Receiver #3
Panasonic

S/N S/NRX-FS430 Measurements din in dB Silence 45dB Silence 35dB
nalog to Analog desired 887 1483 NA

Reference Loss 40.7!
undesired -21.41

Destred Srgnal Level Loss 21 75
-62.00 dBm 21.25

T& f Amati desired -8 87 17.87 No Difference
DSB 111Cc’ Loss 40 7!

undesired -8 02
RX I evel Loss 27 68

6200 dBns n 3! 75
AT&t Arnat, desired -8 87 14.69 No Difference
T.Stt HtO loss 40 71

undesired —8 1(0
RX I evel I oss 27 68

-6200 dBm Ann 28 50
IISADR l1l desired -884 16.85 No Difference
IDOl Loss 4071

undesired -9 47
RX I evel loss 27 68

6200 dBm 29 25
USADR I M2 desired -8 87 14.89 No Difference
801 loss 40 71

undesired -6 04
RX I esel 1 oss 2768

.67 0)) dllm AUrs 30 75

Notes Same is 1 osser 45dB



EIA Digital Audio Radio Test Laboratory

rt F-2, F-S and G-2 F-2 F-S G-2 Urban Slow Rayleigh Urban Fast RayleIgh
5 dB SIN Upper First Adjacent Upper First Adjacent Upper First Adjacent

Receiver #3 DAR to Analog DAR to Analog BAR to Analog
Panasonic with Multipath with Multipath
RX-FS430 Measurements din In dB EO&C EO&C EO&C
Analog to Analog desired -8.78 27.19

Reference Loss 40,71

undesired -21 43

RX Level Loss 21.75

6200 dBm Aith 33 50

AT&T Amati desired ‘ -8 78 29.17

DSB IBOC Lost 40,71

undesired -7.98

RX Level Loss 27.68 SIN at diu 43.5 dB

6200 dflm Attn 4300 d/u attn= 41 02 dt3
T&T Amati desired -8.78 29.28

LSBII3OC Loss 40.71

undesired -8.09

RX Level Loss 27.68 S/N at dlu 43.5 dB

62 00 dBm Attn 43 00 dIe attn= 4091 dB

USADR FMI desired -8 78 28.44
—

BOC Loss 40 71
undesired -9 50

RX Level Loss 27 68 S/N at dlu 44.2 dB
6200 dBm Attn 4075 d/u attn= 3950 dB

USADR FM2 desired -8 78 27.02

IBOC Loss 40.71

undesired -6.08

RX Level Loss 2768 S/N at dIe 45.2 dB

6200 dBm Attn 4275 die ‘lttn= 4292 dB

Subcarrier Group B on interferers and desired analog DAT Ref BAR-In I 4 I) VI
kites: Clipped Pink Noise on interferers

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 49 dO
Tests conducted March 8, 1995

File Name F2 RX3N Xl.S tipper 45dB Page 4



EIA Digital Audio Radio Test Laboratory

lest F-2 F-2 Effects without
35 dB SIN Digital Modulation
Receiver #3
Panasonic dlu in dB @ dlu in d13 @RX-FS430 Measurements dlu In dB Silence S/N=45d8 Silence SIN=35dB
Analog to Analog desired -878 15.94 NA
Reference Loss 40.71

undesired -2143
Desired Signal Level Loss 21 75

6200 dBm Attti 22 25

AT&T Amati desired -878 17.92 No Difference
DSI3 lt3OC Loss 407!

undesired -7 98
RX Level Loss 2768

6200 dBm Ati 3175
AT&T Amati desired -878 18.03 No Difference
L513 IBOC Loss 4071

undesired -809
RX Level Loss 2768

6200 dl3m 3! 75
IJSADR FMI desired -878 17.19 No Difference
1130C Loss 4071

undesired -950
RX Level Loss 2768

6200 dBm 2950
USADR FM2 desired -878 15.77 No Difference
1130C Loss 40.71

undesired -6.08
RXLevel Loss 27.68

6201) dBm A!ttt 31 50

4otev Same as Upper 45dB”

File Name F2 RX3N XLS tipper 15dB



EIA Digital Audio Radio Test Laboratory

Tests F2, F5 and G2

Receiver

Rx No. #4

Mfg.: PIONEER

Model: SX-201
Serial: 0A3965843C

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

3 L)AR > Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

4 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* ABI3A used as modulation of the undesired analog channel (F4)
* SCA group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasipeak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Nime: F2 RX4N Xt.S (over



EIA Digital Audio Radio Test Laboratory

File Name, F2 RX4N.XLS Lower 45d13

feat F-2, F-S and G-2 F-2 l-5 G-2 Urban Slow Rayleigh Urban Fast Rayleigh5 dB SIN Lower First Adjacent Lower First Adjacent Lower First AdjacentReceiver #4 DAR to Analog DAR to Analog DAR to Analogl1loneer with Multipath with MultipathSX-201 Measurements dlu in dB EO&C EO&C EO&CAnalog to Analog desired -8.87 31.87 Interferer Mod peaks detected
Reference Loss 4071

undesired -21.45
RX Level Loss 2175

—62.00 df3m 38.25

A I & I Amati -— dcs,red 8%7 32M BAR-> FM more annoying
)Sfl Ott IC I oss 40 71 Hiss with intererer modulation

undccired -8 00 peaks detected
RX Lesel loss 2768 SIN at d/u 44.5 dB

-6200 dltm 4ttn 46 SO cl/u atln 45.77 d
.l&FAmat, desired -8 87 31.44 DAR->FM caine as FM -l \f

LSI3HIt>C Loss 4071
LlflCteSiiCd —8 00

RX Lesel I ow 27 68 SIN at d/u 45 4 dB
-62 00 dltm Attn 4S 25 ct/u sitn= 45 68 dB

I’SAI.tlt I’M I dcircd -8 87 32.31
IBOC 1 ow 4071

undesircd -9 46
RX 1 es ci I ci s 7 6% S/N at d/u 44.8 dB

-62 01) clOm Attn 44 75 d/u attn= 44.31 dB
USADR IM2 desired -8 87 31.91
BlOC Iciss 40 71

,nclesneJ —6 (‘6

RX I eve, I nsa 27 65 /N .,t d/u 45 dB
-6200 dflm Attn 47 75 d/u attn 47.71 dB

Suhcarrier Group Ron interterers and desired analog
DAT Ref DAR40122.DATotcs Clipped Fink Noise on inlertcrerc

Standard SCA I cst SicsaI ills -2l’ctIl on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case SIN = 51 diiI ests cmiductect leFt u,iia 2% 190s



EIA Digital Audio Radio Test Laboratory

rent F-2 F-2 Effects without
35 dO S/N Digital Modulation
Receiver #4
Pioneer diu in dB @ d/u in dB @SX-2O1 Measurements d/n in dB Silence SIN=45dB Silence S/N35dll
Analog to Analog desired -8 87 20.62 NA
Reference Loss 4071

undesired -21 45
Desired Signal Level Loss 21 75

6200 dl3m Attn 27 00

AT&T Amati desired -8.87 21,60 No Difference
DSB IBOC Loss 40.71

undesired -8 00
RX Level Loss 27.68

6200 dBm Attn 35 50
AT&T Amati desired -8.87 20.44 No Difference
LSB IBOC Loss 40.71

undesired -8,09
RX Level Loss 27 68

6200 dl3m ktttt 3425
USADR FMI desired -8.84 21.09 No Difference
IROC Loss 40.71

undesired .946
RX Level Loss 27,68

6200 dl3m 4tn 3350
USADR FM2 desired -8.87 20.41 No Difference
ll3OC Loss 40.71

undesired -6.06
RX Level loss 27 68

-6200 dBm Att’,”’”*: 3625

lotes’ Same as Lower 45dB

File Name: F2 RX4N.XLS Lower 35dB



ETA Pigital Audio Radio Test Laboratory

Test F-2, F-S and G-2 F-2 F-S T_2 Urban Slow Rayleigh Urban Fast RayleighIS dO SIN Upper First Adjacent Upper First Adjacent Upper First AdjacentReceiver #4 OAR to Analog OAR to Analog DAR to AnalogPioneer with Multipath with MultipathSX-201 Measurements d/u in dB EO&C EO&C EO&C
Analog to Analog desired -879 21.22
Reference Loss 40.71

undesired -21 47
RX Level Loss 21 75

6200dBm Attn 2750

AT&T Amati desired -8.79 28.65
0513 IBOC Loss 4071

undesired -7 97
RX Level Loss 27.68 SIN at dlu 38.6 dB

6200 dItm Attn 42 50 d/u attn 35 07 dB
A’r&T Amati desired -8 79 28.73
LSB IBOC Loss 40.71

undesired -8.05
R)( Level Loss 27.68 SIN at d/u 38.6 dB

6200 dflm AUd 42 50 d/u attn= 34 99 dO
USADR FMI desired -8 79 26.87
IBOC Loss 4071

undesired -9 44
RX Level Loss 27 68 SIN at d/u 40.4 dB

62 00 dBm Attn 39 25 d/u attn= 33 60 dO
USADR FM2 desired -8 79 21.48
180C Loss 4071

undesired -6.05
RX Level Loss 27 68 S/N at dlu 44.8 dO

6200 dBm Attn 37 25 d/u attn= 3699 dB
Subcarrier Group It on interferers and desired analog DAT Ret DAR4O I 43 D..\

Notes: Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4,0dB Best Case S/N = 51.5 dO
Tests conducted Msrch 9, 1995

File Name. F2 RX4N Xt,S tipper 45dB



EIA Digital Audio Radio Test Laboratory

[est F-2 F-2 Effects with out
35 dO S/N Digital Modulation
Receiver #4
Pioneer d/u in dB d/u in dO @SX-201 Measurements d/u In dB Silence S/N=45dB Silence SIN=35dB
Analog to Analog desired -8.79 10.22 NA
Reference Loss 40 71

undesired -21 47
Desired Signal Level Loss 2175

—6200 dI3m 1650

AT&T Amati desired -879 17.40 No Difference
DSI3 1130C Loss 4071

undesired -7 97
RX Level Loss 2768

6200 dI3m A4 3125
AT&T Amati desired -879 17.48 No Difference
LSBII3OC Loss 40.7!

undesired -8 05
RX Level Loss 27.68

6200d13m AiD 3125
USADR FM! desired -8 79 14.62 No Difference
IDOC Loss 4071

undesired -9 44
RX Level Loss 27 68

-6200 dl3m AID 2800
USADR FM2 desired -8 79 10.23 No Difference
IBOC loss 40.71

undesired -6,05
RX Level Loss 27.68

—62.00 dOm . 26.00

,4otcs’ Same as ‘Upper 45dB”

File Name’ 1-2 RX4N XLS 1 Jpper 35dB



ETA Digital Audio Radio Test Laboratory

Tests F2, F5 and G2

Receiver
RxNo #5

Mfg.: FORD
Model: F4XF-1 9131 32-C13
Serial: 28115013010

Index

Page Description

Cover sheet

2 DAR > Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

3 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower first adjacent frequency

4 DAR > Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper first adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* AI3BA used as modulation of the undesired analog channel (F4)
* SCA group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi peak detection and a CCIR wieghting filter

Recording gain acjusted to yield the same recording levels to make up for the 0dl3’ level differences from receiver to receiver.
In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

F1e Name F2 RX5N XIS (‘over



EIA Digital Audio Radio Test Laboratory

Test F-2, F-S and G-2 F-2 F-S G-2 Urban Slow Rayleigh Urban Fast Rayleigh

45 dB SIN Lower First Adjacent Lower First Adjacent Lower First Adjacent
Receiver #5 DAR to Analog DAR to Analog DAR to Analog
Ford Auto with Multipath with Multipath
F4XF-19B132-CB Measurements dIn in dB EO&C EO&C EO&C
Analog to Analog desired -8 87 -6.18 Interferer Mod peaks detected
Reference Loss 4071

undesired -l 40
RXLevel Loss 21.75

62 00 dBsn Attn 2025

AT&T Amati -8 87 10.33 DAR-> FM more annoying

D513 IBOC loss 40.71 Hiss with intererer modulation
undesired -7 98 peaks detected

RX Level Loss 768 SIN at d/n 26.8 dB
6200 dBm Attn 53 25 d/u attn= 2774 d13

AT&T Amati desired -8 87 -5.56 DAR->FM same as FM->FM
LSB IBOC Loss 40.71

undesired -8 09

R.X Level Loss 7 68 SIN at d/u 43 8 dB
6200 dBm Attn 2825 dlu attn= 2763 dB

USADR FMI desired -8.87 17.31
1130C 1.oss 40 71

undesired -9.46
R.X Level 1.oss 7.68 SIN at d/u 27.5 dtl

6200 dBm 008 49 75 d/u attn= 2626 dB
SJSADR FM2 desired -8.87 0.36
IBOC Loss 40.71

undesired -6.0!
RX Level Loss 7.68 S/N at dlu 38.8 dB

6200 dBm Attn 3626 d/u attn 2971 dB
Subcsrrier Group B on interferers and desired analog DAT Ref DAR4OI 24 i)AT

‘lotes Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 51,5 cttt
Tests conducted February 28, 1995

File Name F2_RX5N XIS lower 45dB



EIA Digital Audio Radio Test Laboratory

Test F-2 F-2 Effects without
35 dB SIN Digital Modulation
Receiver #5
Ford Auto diu in d dlu in dB
F4XF-19B132-CB Measurements d/u In dB Silence S/N=45dB Silence 51N=35d13
Analog to Analog desired -887 -16.88 NA
Reference loss 40.71

undesired - I .45
Desired Signal Level loss 21 75

—6200 dt3m 950

AT&T Amati desired -8 87 8.08 No Difference
DSB IBOC Loss 4071

undesired -7.98
RX Level Loss 7.68

6200 dE3m Attn 4200
AT&T Amati desired -8 87 -16.81 No Difference
LSB 1130C Loss 4071

undesired -8 09
RX Level Loss 7.68

6200d13m Attn 1700
IJSADR FMI desired -8.84 6.09 No Difference
HIOC Loss 40.71

undesired -9,46
RX Level Loss 7.68

6200 dl3m Atttt 38 50
USADR FM2 desired -8.87 -11.14 No Difference
IBOC Loss 4071

undesired -601
RX Level Loss 7 68

-6200 dBm At’t
‘.

.. 2475

Notes Same as lower 45dB

File Name F2 RX5N Xl S lower 35dB



ETA Digital Audio Radio Test Laboratory

est F-2, F-S and 6-2 F-2 F-5 G-2 Urban Slow Rayleigh Urban Fast Rayleigh
5dB S/N Upper First Adjacent Upper First Adjacent Upper First Adjacent

Receiver #5 DAR to Analog DAR to Analog DAR to Analog
Ford Auto with Multipath with Multipath
F4XF-19B132-CB Measurements d/u In dB EO&C EO&C EO&C
Analog to Analog desired -8 78 -6.12
Reference Loss 40 71

undesired -l 37

RX Level Loss 21 75

62 00 dBm Attn 20 25

AT&T Amati desired -8.78 19.39
DSB lBOC Loss 40.71

undesired -7.95
RX Level Loss 7 68 S/N at d/u 27.2 dB

6200 dflm Attn 53 25 dlu attn= 27 74 d13
AT&T Amati desired -8 78 19.74
LSI3 IBOC Loss 40,71

undesired -8 05
RX Level Loss 7.68 S/N at d/u 27.2 dB

6200 dl3m Attn 53 50 d/u attn= 2764 dB
USADRFMI desired -8.78 17.38
IBOC Loss 4071

undesired -9.44
RX Level l.oss 7.68 SIN at d/u 26.8 dB

6200 dI3m Attn 4975 dlu attn= 2625 dB
USADR FM2 desired -8.78 -0.03
IBOC loss 40.7!

undesired -6.03
RX Level Loss 7 68 S/N at d/u 40 dB

6200 dBm AtIn 35 75 d/u attn 2966 dB
Subcarrier Group B on interferers and desired analog DAT Ref DAR4O1 44.DAT

lotes, Clipped Pink Noise on interferers

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -40dB Best Case SIN = 51.5 dO
Tests conducted March 9, 1995

File Name F2, RX5N XLS tIpper 45dB



EIA Digital Audio Radio Test Laboratory

Feat F-2 F-2 Effects with out
35 d13 S/N Digital Modulation
Receiver #5
Ford Auto diu in dB @ diu in dB
F4XF-19B132-CB Measurements din In dB Silence SIN=45dB Silence SIN=35dB
Analog to Analog desired -8.78 -17.37
Reference Loss 4071

undesired -137
Desired Signal Level Loss 2l 75

6200 dflm Attn 900

AT&T Amati desired -8.78 8.14
DSB 1130C Loss 40,71

undesired -7,95
RX Level Loss 7.68

6200 dBm Alss 42 00
AT&T Amati desired -8.78 8.49
LSB IBOC Loss 40.71

undesired -8.05
RX Level Loss , 7.68

62 00 dBm Attn 4225
USADR FMI desired -8.78 6.13
IBOC Loss 40,71

undesired -9.44
RX Level Loss 7.68

6200 dEIm 3850
USADR FM2 desired -8 78 -12.03
IBOC Loss 4071

undesired -6.03
RX Level Loss 7 68

-62.00 dBm ti”:*’: 23.75

Notes Same as Upper 45dB”

File Name F2_R.XSN XLS Upper 35dB Pace 5
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ETA Digital Audio Radio Test Laboratory

Tests F3, F6 and G3

Receiver
RxNo.: #1

Mfg.: DELCO
Model: 16192463
Serial: 1000499

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

3 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

4 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Ft
* Al3l3A used as modulation of the undesired analog channel (F4)
* SCA group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass tilter
* Audio measurements made using quasipeak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments vil1 he used.
* In certain cases portions of the second adjacent test can not be performed due to narrow band characteristics of sonic receivers.
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ETA Digital Audio Radio Test Laboratory

est F-3, F-6 and G-3 F-3 F-6 IG-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh7 dB SIN Lower Second Adjacent Lower Second Adjacent Lower Second AdjacentReceiver 81 DAR to Analog DARto Analog OAR to AnalogDelco
with Multipath with Multipath16192463 Measurements d/u in dB EO&C EO&C EO&CAnalog to Analog desired -878 -24.17

Reference loss 40,71
undesired 843

RXLevel Loss 1175
-6200 dBm 4ft’4.:.’ 2200

‘T&T Amati desired -878 -24.05
DSB IBOC Loss 40.71

undesired -8,01
RX Level Loss 7,68 S/N at d/u 46.6 dO

6200 dBm 4in 975 dlu attn= 963 dO
AT&T Amati desired -8 78 -24.20
LSB lB()C Loss 40.71

undesired -8.11
RX Level Loss 768 S/N at dlu 46.5 dO

6200 dBm 950 dlu attn= 9 53 dO
USADR FMI desired -878 -24.12
IBOC Loss 4071

undesired -9,44
RX Level Loss 7.68 S/N at d/u 45.4 dO

6200 dBm Attn 825 d/u altn= 820 dO
USADR FM2 desired -8.78 -24.28
IBOC loss 4071

undesired -6.03
RX Level Loss 7 68 S/N at d/u 38.6 dO

6200 dOm Attn I I 50 d/u attn II 61 dB
Subcarrier Group B on interferers and desired analog

D,T Ret’’ DAR4(1 30 I).\ I’Notes Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 49 dOTests conducted March I, 1995
Due to the narrow hand receiver characteristics d/u at S/N of 45dB not accomplished

File Name: F3 RXIN XLS Lower 45dB
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EIA Digital Audio Radio Test Laboratory

[‘esi F_3 F-3 Effects with out35 d13 S/N
Digital Modulation

Receiver #1
Delco

d/uindB@ d/uindl3@16192463 Measurements d/u in dB Silence SIN45dB Silence S/N=35dB
Analog to Analog desired -8 87 NA NA
Reference Loss 4071

undesired -145
Desired Signal Level Loss I I 75

-6200 dISm 950

4T&T Arnati desired -887 NA
DSBII3OC Loss 4071

undesired -798
RXLevel Loss 768

62 00 dBm Atlts 42 00
AT&T Amati desired -887 NA
LSI3 1130C Loss 4071

undesired -809
RX Level Loss 768

6200 dBm Attn 1700
USADR FMI desired -884 NA
IBOC Loss 4071

undesired -946
RX Level Loss 7 68

62 00 diSm Attn 38 50
USADR FM2 desired -887 NA
1130C Loss 4071

undesired -6 01
RX Level Loss 7 68

-6200 dDm 2475

Jotes: Due to the narrow band receiver characteristics d/u at S/N of 35dB not accomplished

File Nsme: P3 RXI N XLS Losver 35dB



EIA Digital Audio Radio Test Laboratory

e,t F 3 F 6 and ( 3 F 3 F 6 G 3 Urban Slow Rayleigh G 3 Urban I ast Rtsyletgh
47 dO S/N Upper Second Adjacent Upper Second Adjacent Upper Second Adncent
Receiver #1 DAR to Analog DAR to Analog DAR to Analog
Delco with Multipath with Multipath
16192463 Measurements d/u in dB EO&C EO&C EO&C
Analog to Analog desired -8.78 .24.17
Reference Loss 4071

undesired 8.43
RX Level Loss 1175

6200 dl3m 1tn 2200

AT&T Amati desired -878 -24,06
1350 ll3OC Loss 40.71

undesired -8.00
RX Level Loss 7.68 S/N at d/u 46.4 dB

6200 dl3m 4ltn 9 75 d/n attn= 964 dB
AT&T Ansati detired -8.78 -24.21
LSI3 IBOC Loss 40.71

undesired -8.10
R5( Level Loss 7,68 S/N at dIn 46.4 dO

62 00 dtlm 9 50 dlu attn 9 54 dB
IJSAI)R FMI desired -8.78 -24.29
II3OC Loss 40.71

undesired -9.52
RX Level Lost 7.68 S/N at d/u 45.4 dO

6200 dEm Mm. 800 dIn attn= 8 12 dO
USADR FM2 desired -8.78 -24.21
l13OC Loss 40 71

undesired -6.10
RX Level Loss 7.68 S/N at d/u 37 dl3

62 00 dI3m Attn I I 50 dIn attn I I 54 dB
Subcarrier Group B on interferers and desired analog DAT Ref: DAR4O1 50DAT

otes: Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 49 dO
Tests conducted March 14, 1995
Due to the narrow band receiver characteristics d/u at S/N of 45dB not accomplished

File Nans F3 RX1N.Xl.S Upper 45dB



HA Digital Audio Radio Test Laboratory

Test F-3 F-3 Effects with out
35 d13 S/N

Digital ModulationReceiver #1
Delco

dlu in dB d/u in dB @16192463 Measurements d/u In dB Silence D1N=47dB Silence S/N=35dBknalog to Analog desired -887 NA NA
Reference Loss 40 71

undesired -145
Desired Signal Level Loss I I 75

-6200 dBm A’,H*f; 9.50

T&T Amali desired - - -8.87 NA
DSB IBOC Loss 4071

undesired -7.98
RX Level Loss 7,68

6200 dBm A 4200
AT&T Amafl desired .8.87 NA
LSB IBOC Loss 40.71

undesired -8 09
RX Level Loss 7 68

6200dBm 1700
USADRFMI desired -8.84 NA
IBOC Loss 40.71

undesired -9.46
RX Level Loss 7 68

6200 dflm Mg 38 50
USADR FM2 desired -8 87 NA
IBOC Loss 40.71

undesired -6 01
RX Level loss 7.68

62 00 dBm AtIss 24 75

4otes Due to the narrow band receiver characteristics dlu at S/N of 35dB not accomplished

File Name’ P3 RX1N XLS Upper 35d1t



EIA Digital Audio Radio Test Laboratory

Tests F3, F6 and G3

Receiver

RxNo.: #2
Mfg.: DENON

Model: TU-3SORD
Serial: 4056301149

Index

Page DescrIption

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

3 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

4 DAR > Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

5 DAR -> Analog interference at a 35dl3 signal to noise ratio. Digital Proponent on the upper second adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
A1IIIA used as modulation of the undesired analog channel (F4)

* SCA group 13 included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the ‘0dB” level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will he used.

File Name, F3 RX2NXLS Cover



EIA Digital Audio Radio Test Laboratory

Fest F-3, F-6 and 6-3 F-3 F-6 6-3 Urban Slow Rayleigh 6-3 Urban Fast Rayleigh45 dB S/N Lower Second Adjacent Lower Second Adjacent Lower Second AdjacentReceiver #2 DAR to Analog DAR to Analog DAR to AnalogDenon with Multipath with MultipathCU-380RD Measurements din in dB EO&C EO&C EO&C
Analog to Analog desired -878 -24.67
Reference l,oss 40,71

undesired 8.43
RX Level Loss I 1.75

6200dBm 2150

AT&T Amati desired -8.78 -16.54
DSB 1L30C Loss 4071

undesired -8.02
RX Level Loss 7.68 S/N at d/u 20.75 dB

6200 dBm Apt 1725 d/uattn’= 912dB
AT&T Amati desired -878 -19.71
LSB IBOC Loss 40.71

undesired -8 10
RX Level Loss 768 S/N at d/u 28.6 dB

6200 d8m Mtt 1400 d/u attn= 904 dB
USADR FMI desired -8,78 -4.64
1130C Loss 4071

undesired -9.42
RX Level Loss 7.68 S/N at d/u 20.75 dB

6200 dBm AUft 2775 d/u attn= 7 72 dB
USADRFM2 desired -8.78 -4,06

*ll3OC Loss 40.71
undesired -6.00

RX Level loss 7.68 S/N atdiu 24.5 dB
6200 dl3ni AItti 3175 d)uattn= 1114dB

Suhcarrier Group B on interferers and desired analog DAT Ref DAR4O1 31 DATNotes’ Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 51 5 dOTests conducted March 2, I 995

File Name: F3 RX2N.XLS Lower 45dB



EIA Digital Audio Radio Test Laboratory

rt F-3 F-3 Effects with out
35 d13 S/N Digital Modulation
Receiver #2

dluindB@ d/uindB@
rU-3SORD Measurements d/u in dB Silence S/N=45dB Silence S/N=35dB
\nalog to Analog desired -887 NA NA
Reference Loss 4071

imdesired -I 45
Desired Signal Level Loss II 75

-6200 dI3m 4.jj.:. 950

AT&T Amati desired -8 87 NA
DSBII3OC Loss 4071

undesired -7 98
R.X Level Loss 7 68

6200 dI3m A11 42 00
J&T Amati desired -8 87 NA

LSB IBOC Loss 4071
undesired -809

RX Level Loss 7 68
6200dBm Ann 1700

USADR FMI desired -884 NA
IBOC Loss 40.71

undesired -9.46
RX Level Loss 7 68

6200 dBm Alto 38 50
USADR fM2 desired -8.87 NA
IBOC Loss 40 71

undesired -6,01
RX Level Loss 7 68

-62.00 dBm Attn: 2475

Notes Due to receiver chsracteristics d/u at S/N of 35dB not accomplished

File Name P3 RX2N XIS Lower 35d[t



EJA Digital Audio Radio Test Laboratory

rest F-3, F-6 and 6-3 F-3 F-6 6-3 Urban Slow Rayleigh 6-3 Urban Fast Rayleigh

.5 dT3 S/N Upper Second Adjacent Upper Second Adjacent Upper Second Adjacent

Receiver #2 DAR to Analog DAR to Analog DAR to Analog

Denon with Multipath with Multipath

rU-380RD Measurements din in dil EO&C EO&C EO&C

Analog to Analog desired -8 77 -33.18

Reference Loss 40 71
undesired 845

RX Level Loss I I 75

6200 dBm Attn 1300

AT&T Amati desired -8 77 -21.02

DSB IBOC Loss 4071
undesired -7.98

RX Level Loss 768 S/N at d/u 15 dB

6200 dBm Attn 2250 d/u attn= 1034 dB

AT&T Amati desired -877 -21.89

LSB IBOC Loss 40.71
undesired -Ill

RX Level Loss 768 S/N at d/u 17.4 dB

6200 dBm Attn 21 50 d/ualtn= 1021 dB

USADR FMI desired -877 -15.98

IBOC Loss 40.71

undesired -952

RX 1.evel Loss 768 S/N atd/u 17.5 dB

62 00 dflm Attsi 26 00 diu attn= 8 80 dB

USADR FM2 desired -8 77 -5.93

IBOC Loss 40 71

undesired -6 07

RX Level Loss 768 S/N at d/u 18.5 dB

6200 dttm Attn 39 50 d/u attn= 1225 dB

Subcarrier Group 13 on interferers and desired analog DAT Ref DAR4O1 51 .DAT

Noles Clipped Pink Noise on interferers

Standard SCA Test Signsl yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 4 0dB Best Case S/N ‘- 51 dB

Tests conducted March 4, 1995

2-3 KHz off in Undesired Analog reference center frequency yields 2-3 dl3 difference in S/N.

File Name: F3 RX2N XLS Upper 45dB Page 4 of 5



ETA Digital Audio Radio Test Laboratory

lest F-3 F-3 Effects with out
5 dB SIN Digital Modulation

Receiver #2

d/uindB@ dlu indl3@
ru-380RD Measurements din in dB Silence SIN=4SdB Silence S1N=35dB
knalog to Analog desired -877 -36.68
Reference Loss 40 71

undesired 8 45
Desired Signal Level loss I 175

—6200 dBm 9.50

J&TAmati desired -8.77 -25.27
058 IBOC Loss 40.71

undesired -7.98
RX Level Loss 7.68

6200dBm Attn 1825
J&T Amati desired -8.77 -26.14

LSB 1130C Loss 40.71
undesired -8.11

RX Level Loss 7.68
6200dBm 1725

USADR FMI desired -8.77 -24.73
HOC Loss 40.71

undesired -9.52
RX Level Loss 7,68

6200 dBm 1725
USADR FM2 desired -8.77 -16,68
IBOC Loss 40.71

undesired -6.07
RX Level Loss 7.68

6200 dBm 2875

4otes:

File Name. F3 RX2N.XLS Upper 35dB rage 5 off



EIA Digital Audio Radio Test Laboratory

Tests F3, F6 and 63

Receiver

RxNo.: #3

Mfg.: PANASONIC
Model: RX-FS430
Serial: GR3JOI 184

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

3 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

4 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* ABI3A used as modulation of the undesired analog channel (F4)
* SCA group 13 included on both desired and undesired (proponent) signals

lotal modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB level differences from receiver to receiver.
* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name F3 RX3N XIS (over



ETA Digital Audio Radio Test Laboratory

Test F-3, F-6 and G-3 F-3 F-6 G-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh
45 dB S/N Lower Second Adjacent Lower Second Adjacent lower Second Adjacent
Receiver #3 DAR to Analog DAR to Analog DAR to Analog
Panasonic with Multipath with Multipath
RX-FS430 Measurements d/n in dB EO&C EO&C EO&C
Analog to Analog desired -8.78 -22.41
Reference Loss 40.71

undesired 8 42
RXI..evet loss 11 75

6200 dl3m 1tn 2375

AT&T Amati desired -8 78 -14.81
DSB 1130C loss 4071

undesired -8 00
RX Level Loss 7.68 S/N at d/u 36.2 dES

6200 dlSm Thi 1900 d/u attn= II 40 dB
AT&T Amati desired -8,78 -20,45
LSB 1130C Loss 40 71

undesired -8 I
RX l,cvel Loss 7.68 SIN at dlu 42.8 dES

6200 dBm AttiS 13 25 d/u attn II 29 d13
USADR FMI desired -8.78 -4,39
lI3OC Loss 40.71

undesired -9.42
R.X Level Loss 7 68 S/N at d/u 28 dB

6200 dESm ANn 2800 d/u attn= 998 dES
USADR FM2 desired -8 78 -5.81
1130C Loss 3071

undesired -6 00
RX Level Loss 768 S/N at dlu 29.2 dB

62 00 dl3m A3tn 70 00 d/u attn 13 40 dB
Subcarrier Group l3on interferers and desired analog DAT Ref DAR4O1 32.DAT

4otes; Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to .4.0dB Best Case SIN = 51 dES
Tests conducted March 3, 1995

File Name; F3 RX3N.XLS Lower 45dB



EIA Digital Audio Radio Test Laboratory

Test F-3 F-3 Effects with out
35 dB S/N Digital Modulation
Receiver #3
Panasonic dlu in dB @ d/e in dB
RX-FS430 Measurements d/u in dB Silence S/N=45dB Silence S/N=35dl3
Analog to Analog desired -8 78 -26.16 NA
Reference Loss 4071

undesired 8.42
Desired Signal Level Loss I 75

-62.00 dBm 4ttn’::’,’ 20.00

T&T Amati desired -8.78 -22.56 No Difference
DSB 1130C Loss 40.71

undesired -8 00
RX Level Loss 7.68

6200dBm Als 1125
J&T Amati desired -8 78 -25.20 No Difference

LSB 1130C Loss 40,71
undesired -8 I

RX Level Loss 7 68
6200 dl3m Attn 8 50

USADR FMI deseed -8.78 -15.64 No Difference
BOC Loss 40.71

undesired -9.42
RX Level Loss 7.68

6200dBm Attn 1675
USADR FM2 desired -8.78 -16M3 No Difference
IBOC Loss 40.71

undesired -5 98
RX Level Loss 7 68

-62.00 dllm Mtn’ ‘ .‘‘ 1900

4otes:

File Name: F3 RX3N.XLS lower 35dB Page 3 f 5



EIA Digital Audio Radio Test Laboratory

lest F-3, F-6 and G-3 F-3 F-6 G-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh.5 dB S/N Upper Second Adjacent Upper Second Adjacent Upper Second AdjacentReceiver #3 DAR to Analog DAR to Analog DAR to AnalogPanasonic
with Multipath with MultipathRX-FS430 Measurements d/u In dB EO&C EO&C oo&cAnalog to Analog desired -8,77 2.16

Reference Loss 4071
undesired -1139

RX Level Loss 1175
6200 dBm Attn 28 50

AT&T Amati desired -877 5.17
DSB IBOC Loss 40.71

undesired -7.97
RX Level Loss 7.68 S/N at d/u 42.4 dB

6200 dflm Atm 3900 d/u attn= 35 99 dB
AT&T Amati desired -8.77 5.24
LSB IBOC Loss 40.71

undesired -804

RX Level Loss 7.68 S/N at d/u 42.6 dB
62 00 dBm 3900 d/u attn= 35 92 d13

USADR FMI desired -8 77 8.68
IBOC Loss 4071

undesired -9.48
RX Level Loss 7 68 S/N at d/u 39.5 d13

6200 dBm Alto 41 00 d/u attn 3448 dB
USADR FM2 desired -8.77 3,04
IBOC Loss 40.71

undesired -6(19
RX Level Loss 7 68 S/N at dIn 44.2 dB

6200 dBns AllIs 38 73 d/u attn= 37 87 dB
Suhcarrier Group B on interferers and desired analog

DAT Ref DAR4O1 52,DATNotes’ Clipped Pink Noise on interferers
Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case SIN = 51 dOTests conducted March 15. 1995

File Name F3_RX3N XLS tIpper 45dB



ETA Digital Audio Radio Test Laboratory

[eat F-3 F-3 Effects with out
35 d13 S/N Digital Modulation
Receiver #3
Panasonic din in dB @ d/u in d13 @
RX-FS430 Measurements d/n In dB Silence SIN45dB Silence S!N=35dB
Analog to Analog desired -8.77 -9.09 NA
Reference Loss 40 7

undesired -l 1.39
Desired Signal Level Loss I 1.75

—6200 dBns A 7,25

J&T Amati desired -8.77 -4.83 No Difference
DSB ll3OC Loss 40.71

undesired -7.97
RX Level Loss 7 68

62 00 d8m Attn 29 00
AT&T Amati desired -8 77 -6.01 No Difference
LSB IBOC Loss 40.71

undesired -8.04
RX Level Loss 7.68

6200 dBm Altss 27 75
USADR FMI desired -8.77 -2.57 No Difference
IBOC Loss 4071

undesired -9.48
RX Level Loss 7 68

6200 dflm Attn 29 75
USADR FM2 desired -8.77 -7.96 No Difference
iBOC Loss 41)71

undesired -6 09
RX Level Loss 7 68

-62.00 dBm AJ:*.:: 27 75

ote5’

File Nsme: F3RX3N.XLS Upper 35dB
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EIA Digital Audio Radio Test Laboratory

Tests F3, F6 and G3

Receiver
RxNo.: #4

Mfg.: PIONEER
Model: SX-20I
Serial: 0A3965843C

Index

Page Description

Cover sheet

2 DAR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

3 l)AR -> Analog interference at a 35d13 signal to noise ratio. Digital Proponent on the lower second adjacent frequency

4 I)AR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

Notes:

* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* ABBA used as modulation of the undesired analog channel (F4)
* SCA group B included on both desired and undesired (proponent) signals
* Total modulation on analog channels: 110% (SCA group level at 20%)

Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB’ level differences from receiver to receiver.* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name: F3 RX4N XLS Cover



EIA Digital Audio Radio Test Laboratory

feat F-3, F-6 and (;-3 F-3 ‘F-6 G-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh

IS dB S/N Lower Second Adjacent Lower Second Adjacent Lower Second Adjacent

Receiver #4 DAR to Analog DAR to Analog DAR to Analog

Pioneer with Multipath with Multipath

SX—201 Measurements din In dB EO&C EO&C EO&C

Analog to Analog desired -8.78 -15.16

Reference Loss 40 71
undesired 842

RX Level Loss I I 75

-6200 dl3m A1B:;.::: 31.00

AT&T Amati desired -8 78 1.95

DSB 1130C Loss 40 71
undesired -801

RX Level Loss 7 68 S/N at d/u 29 dB

6200 dBm Attn 35 75 dlu attn= 1864 dB

AT&T Amati desired -8.78 -14.72

LSB IBOC Loss 40.71
undesired -8 09

RX Level Loss 7.68 S/N at d/u 44.5 dB

6200 dBm Attn 1900 d/u attn= 18 56 dB

USADR FMI desired -878 9.86

IBOC Loss 40.71
sindesired -9 42

RX Level Loss 768 SiN at d/u 18.6 dB

6200 dBm Attn 4225 d,u a tn= 1723 dB

LJSADR FM2 desired -8 78 -2.06

IBOC Loss 40.71
undesired -6 00

RX Level Loss 7.68 S/N at d/u 33 dB

6200 dBm Attn 33 75 d/u attn= 2065 dB

Suhcarrier Group B on interferers and desired analog DAT Ref DAR4O1 33.DAT

Notes Clipped Pink Noise on interferers

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 4.OdB Best Case SN = 51 dO

Tests conducted March 3, 1995

File Name; F3 RX4N XLS Lower 45dB



FIA Digital Audio Radio Test Laboratory

Teat F-3 F-3 Effecta with out

.5 dB S/N Digital Modulation

Receiver #4

Pioneer d/uindB@ d/uindB@

SX-20l Measurements d/u in dli Silence SIN45dB Silence S/N=35d8

Analog to Analog desired -8 78 -25.66 NA

Reference Loss 4071

undesired 842

Desired Signal Level Loss I 1.75

—6200 dBns ‘tt’ 2050

AT&T Amati desired -878 -9.05 No Difference

DSB IBOC Loss 40,71
undesired -8.01

RX Level Loss 7.68

62 00 dllm AtUt 24 75

AT&T Amati desired -8 78 -24.72 No Difference

LSB l130C Loss 40 71

undesired -8 09

RX Level Loss 7 68

6200 dI3m Attn 900

USADR FMI desired -878 1.36 No Difference

130C Loss 40,71
undesired -9 42

RX Level Loss 7 68

6200 dBm Alto 33 75

USADR FM2 desired -8 78 -83.06 No Difference

BOC Loss 4071
undesired -6.00

RX Level Loss 7 68

-62.00 dBm 22.75

4otes

File Name F3 RX4N X1,S Lower 35dB



ETA Digital Audio Radio Test Laboratory

Test F-3, F-6 and G-3 F-3 F-6
G-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh15 dB SIN Upper Second Adjacent Upper Second Adjacent Upper Second AdjacentReceiver #4 DAR to Analog DAR to Analog l)AR to AnalogPioneer

with Multipath
with MultipathSX-201 Measurements d/n in dB EO&C EO&C EO&CAnalog to Analog desired -8.76 -14.92

Reference Loss 40 71

undesired 845

RX Level Loss 11.75

-62.00 dI3m 31.25

AT&T Amsti desired -8,78 -8.83

DSB IROC Loss 40.71

undesired -7,98

RX Level Loss 7,68 S/N at d/u 39.8 dB
6200 dBm 4ttis 25 00 d/u attn= 1891 d13

AT&T Amati desired -8 78 -8.47

LSB II3OC Loss 40.71

undesired -8,0°

RX Level Loss 7 68 S/N at dlu 39.5 dB
6200 dBm 2525 d/u attn= 18 80 d13

USADR FMI desired -8 78 -1.09

1130C 1oss 40 71

undesired -947

RX Level loss 7.68 S/N at d/u 32.3 d13

6200 diSm Atha 31 25 d/u attn= 17 42 dB
USADR FM2 desired -8,78 -3.48
IBOC Loss 40.71

undesired -6.08
RX Level Loss 7,68 S/N at d/u 34.4 dEl

6200 dBm Attn 322S d/u attn= 2081 dEl
Subcarrier (ieoup It on interferers and desired analog

DA f Ret DAR4O1 53.DAT4otes Clipped Pink Noise on intcrt’drers

Standard SCA Test Signal yields -20d13 on Sony 7010 Input Monitor with Input Gain Set to -4.0dB
Bnst Case S/N = 51 dOTests conducted March 14. 1995

File Name F3 RX4N.Xl...S Uppri 45dB
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EIA Digital Audio Radio Test Laboratory

feat F-3 F-3 Effects with out

35dB SIN Dighal Modulation

Receiver 84

Pioneer d/u in dO @ dlu in dO @
X-201 Measurements din in dB Silence S/N=45d0 Silence SIN=35d8

Analog to Analog desired -8 76 -25.67 NA

Reference Loss 40.71
undesired 845

Desired Signal Level Loss I I 75

-6200 dBm 2050

T&T Amati desired -8.78 -19.83 No Difference

DSB 1130C Loss 4071
undesired -7 98

RX Level Loss 7 68

6200 dl3m Asus 1400

AT&T Amati desired -8 78 -19.72 No Difference

LSB IBOC Loss 4071

undesired -8 09

RXLeveI Loss 768

6200 dBm 4ht4 1400

USADR FMI desired -878 -12.09 No Difference

IBOC Loss 4071

undesired -9.47

RX Level Loss 7.68

62 00 dBm ANn IQ 25

USADR FM2 desired -8 78 -14.48 No Difference

1BOC Loss 4071

undesired -6.08

RX Level Loss 7 68

-6200 dOns 21.25

lotes:

File Name: F3 RX4N.XLS tipper 35dB



EIA Digital Audio Radio Test Laboratory

Tests F3, F6 and 03

Receiver

RxNo.: #5

Mfg.: FORD
Model: F4XF-l9131 32-CR
Serial: 28115013010

Index

Page Description

Cover sheet

DAR.> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

3 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the lower second adjacent frequency

4 [)AR -> Analog interference at a 45dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

5 DAR -> Analog interference at a 35dB signal to noise ratio. Digital Proponent on the upper second adjacent frequency

Notes:

* Due to narrow-band receiver characteristics, unable to get 45dB SIN ratio with interference. Results are at a 49dB S/N ratio v/interference as a demonstration oni* Clipped pink noise used as modulation of the analog channel of the undesired (Proponent) signal in test Fl
* A13RA used as modulation of the undesired analog channel (F4)
* SCA group B included on both desired and undesired (proponent) signals
* lotal modulation on analog channels: 110% (SCA group level at 20%)
* Receiver audio routed through a 15KHz low pass filter
* Audio measurements made using quasi-peak detection and a CCIR wieghting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.
* In certain cases portions of the second adjacent test can not be performed due to narrow band characteristics of some receivers.

File Name F3 RXSN XIS Cover



ETA Digital Audio Radio Test Laboratory

Test F-3, F-6 and G-3 F-3 F-6 G-3 Urban Slow Rayleigh G-3 Urban Fast Rayleigh

49 dli S/N CAUTION Lower Second Adjacent Lower Second Adjacent Lower Second Adjacent

Receiver #5 DAR to Analog DAR to Analog DAR to Analog

Ford
with Multipath with Multipath

F4XF.19B132-CB Measurements d/n In dli EO&C EO&C EO&C

Analog to Analog desired -8.78 -43.16

Reference Loss 4071

undesired 8.42

RX Level Loss I 1.75

6200dl3m Attn 300

AT&T Amati desired -8.78 -33.81

DSB IBOC Loss 4071

undesired -8.00

RX Level Loss 7.68 S/N at d)u 36.2 dB

6200 dflm 4tttt 000 d/u attn= 935 d13

AT&T Amati desired -8.78 -33.70

LSI3 1130C Loss 40.71

undesired -8.11

RX Level Loss 768 S/N at dlu 42.8 dB

62 00 dBm Attn 000 d/u attn= 946 dB

tJSADRFMI desired -8.78 -32,39

ll3OC Loss 40.71

undesired -9.42

RX Level Loss 7,68 S/N at d/u 28 dB

6200 dBm kttR 000 d/u attn 10 77 dB

USADR FM2 desired -8.78 -3.81

IIIOC Loss 40.71

undesired -6.00

RX Level Loss 7.68 S/N at d/u 29 2 dB

6200 dI3m Attn 000 Id/u attn 7 35 dB

Notes: Subcarrier Group B on interferers and desired analog
L)A 1’ Ref None

Clipped Pink Noise on interferers

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to -4.0dB Best Case S/N = 51.75 dO

Due to narrow-band receiver characteristics, unable to get 45dB SIN ratio with interference. Results are at a 49dB S/N ratio w/interference as a demonstration only.

Tests conducted March 3, 1995

File Name F3RX5N XLS Lower 45dB



ETA Digital Audio Radio Test Laboratory

‘est F-3 F-3 Effects with out

35 d13 S/N Digital Modulation

Receiver #5
Ford d/uindB@ dluindB@

F4XF-19B132-CB Measurements d/u in dB Silence S/N=45dB Silence S/N=35dB

Analog to Analog desired -8.78

Reference Loss 4071 NA NA

undesired 8 42

Desired Signal Level Loss I I 75

-6200 d8m

AT&T Amati desired -8.78

DSD IDOC Loss 40 71 ?A

undesired -8.00

RX Level Loss 7.68

-6200 dl3m
AT&T Amati desired -8.78

LSB IBOC Loss 40.71 NA

undesired -8 I

RX Level Loss 7,68

6200 dBm MA
USADR FM1 desired -8.78

IBOC Loss 40.71 NA

undesired -9.42

RX Level Loss 7 68

6200 dBm Attn
USADR FM2 desired -8.78

IBOC Loss 40.71 NA

undesired -5.98

RX Level Loss 7 68

-62.00 dBm
Notes:

Could not achieve target S/N on second adj. test

File Name’ P3 RX5N XLS Lower 35dB Page 3 of



EJA Digital Audio Radio Test Laboratory

Test F-3, F-6 and 6-3 F-3 F-6 6-3 Urban Slow Rayleigh 6-3 Urban last Rayleigh

48 dB SIN CAUTION Upper Second Adjacent Upper Second Adjacent Upper Sccond Adjacent

Receiver #5 DAR to Analog DAR to Analog DAR to Analog

Fo,d
with Multipath with Multipath

F4XF-19B132-CB Measurements dlu In dB EO&C EO&C oo&c

Analog to Analog desired -8.77 -46.18

Reference Loss 40.71

undesired 8 45

RX Level Loss Il 75

62 00 dl3m *Un 000

AT&T Ansati desired -877 -26.05

DSB IDOC Loss 4071

undesired -800

RX Level Loss 768

6200 dBm Attti 775

AT&T Amati desired -877 -25.93

LSB IBOC Loss 40.71

undesired -8.12

RX Level Loss 7.68

6200 dllm Attn 7 75

USADR FM1 desired -8,77 -20,79

1BOC Loss 40.71

undesired -9.51

RX Level Loss 7.68

6200dBm Attn l10

USADR FM2 desired -8.77 -9.71

IBOC Loss 40.71

undesired -6.09

RX Level l,oss 7.68

6200 dBm Attn 2600

Notes: Subcarrier Group B on irsterferers and desired analog
DAT Ref None

Clipped Pink None on interferes

Standard SCA Test Signal yields -20dB on Sony 7010 Input Monitor with Input Gain Set to 4.OdB Best Case S/N = 51.75 dO

Could not achieve target S/N on second adj. test

Tests conducted March 14, 1995

File Name’ Fl RX5N XLS llpper 45dB
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fest F-3
F-3 Effects with out35 dB S/N

Digital ModulationReceiver #5
Ford

d/u in dB din in dBF4XF-19B132-CB Measurements d/u in dB Silence D/N=47dB Silence S/N35dBsnalog to Analog desired -887 NA NAReference Loss 40 7
undesired

- I .45
Desired Signal Level Loss I I 75

-6200 dBm

T&T Amati desired -8 87 NA
DSB IBOC Loss 40 71

undesired -7 98
R.X Level Loss 7 68

6200 dt3m At
AT&T Amati desired -8 87 NA
LSB IBOC loss 40 71

undesired -8.09
RX Level Loss 7.68

6200dBm Attss
EJSADR FM1 desired -8.84 NA
IBOC Loss 4071

undesired -9 46
RX Level Loss 7.68

-62.00 dBm Alt
USADR FM2 desired -8,87 NA
IBOC Loss 40 71

undesired -6.01
RX Level Loss 7 68

-62.00 dflm
Notes:

Could not achieve target S/N on second adi test

File Name F3 RX5N.XLS Upper 35dB
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ETA Digital Audio Radio Test Laboratory

Tests H & I, Sections 1-5

Proponent: USA[)R FM I

Index

Page Description

Cover sheet

2 Analog -> i)AR interference tests H and I (with multipath) including:
1) Co-Channel
2) Lower first adjacent or upper first adjacent tests
3) Simultaneous lower and upper first adjacent tests
4) Lower second adjacent or upper second adjacent tests
5) Simultaneous lower and upper second adjacent tests

Notes:

* (‘lipped pink noise used as the modulation signal on the analog interfering signal
AE3HA used as modulation on the IBOC host analog channel (100% mod. 1ev.)

* When required, SCA groups A or B included on undesired signal. Only group A used in test I (Multipath)
lotal modulation on analog channels: 100% without SCA’s, 110% with SCA’s (SCA group level at 20%)* In the II series only, additional paths in the multipath simulator were turned on to provide a higher undesired signal level when required.The simulator paths were used for gain only, no multipath events were running.
2P” indicates 2 paths for a 6dB increase. “3P” indicates 3 paths for a 9 dB increase in undesired signal.

* Multipath setup includes nine paths for the desired signal and three paths for the undesired signal
In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used,

FHe Name’ DM01 SON XIS Cover



EIA Digital Audio Radio Test Laboratory

II and I Series

H Series Tests
I Series TestsUSADR PMI 7 SCAn

Analog-> DAR wfmultipath Analog -‘ 1)AR w/rnsltiparh11. 40.77 None Group A Group B Co. 1st and 2nd->DAR Group A SCAs Group A SCAsfl/U Attn fl/U Attn fl/U EO&C Attn fl/U Urban Slow Rayleigh Attn) fl/U Urban Fast Ray(ei5h4/1/95 U .777
Medium 47.00 17,80 Medium11. 11.27
TOA occurs with no added noise 34.00 4,80TOA Attn 17.75 .1L45 2675 -2.45 26.50 -2.70 Weak WeakCo-Channel POF Attn 11.00 -18.20 21.25 -7.98 22.50 -6.70 TOA occurs with no added noise ‘l’OA occurs with so added noise

Itoonton
4/3/95 U -7.77

Medium MediumIL 11.27
2 TOA Attn 24.25 25.05 23.75 24,85 23.75 24.55 No Change wilts SCAs TOA occurs with no added noise 49.00 49.81)Lower IstAdj POF Attn 19,00 19.80 19.50 20.30 19,50 20.30 30dB pad in inlerferingpath

— 34.0(1 34.80Boonton
4/4/95 U -7.74

Medium MediumtL 11.27
2 Attn 24.00 24.77

NA NAUpper tnt Adj1j’ Attn l&50 I97 —

—
—

Itoontois
U

Medium MediumIL
flöAttn — NA NA NALower+UpperL

— — —
—

—

tstAdj —

—
1/4/95 (1 -7.74

Medium MediumIL 11.27 2P 2P 2P
4 fiA Attn 4.25 -30.98 8.75 -2648 6.50 -28.73 TOA occurs with no added noise 30.00 0.771.ower 2nd Adj Attn 1.75 -33.48 4.00 -31.23 3,00 -32,23

— -19.23Harris
U -7.74

Medium MediumIL 11.27 3P
4 [‘ö Attn L75 -32.48

NA NAUpper 2nd AdjF Attn 00 -38.23 —

—
—Boonton

4/4/95 Ii -7.83
Medium MediumIL 1 1.27 Hook Occurs

5 [‘ia Attn 19.25 45,911 19.50 -15.65 19.50 -15.65 TOA occurs with no added noise 32.00 2.86Lower*UpperL Attn 5.00 -20.15 15.00 -20i5 14.00 -21.15
— -9,152ndAdj — — — —
—

—Nnteu: Clipped Pink Noise only at 100%
DAT Ref, DAR4OI 80DMW/SCA’s: Clippcd Pink Noise at 90% SCA Groups A or B at 20%

ABBA on IBOC host
“Hook’ refers to a non-linear condition caused by wideband AGC affecting results due to the unusually high level of second adjacent interfering signal required for TOAOther related eons are hysterisis or foldtsack. ‘this is an unstable condition that will cause variability in the test results,

File Name, DA4OIION.Xt.S IJSADR FMI
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ETA Digital Audio Radio Test Laboratory

Tests H & I, Sections 1-5

Proponent: AT&T Amati DSI3

Index

Page Description

Cover sheet

2 Analog -> DAR interference tests H and I (with multipath) including:
I) Co-Channel
2) Lower first adjacent or upper first adjacent tests
3) Simultaneous lower and upper first adjacent tests
4) Lower second adjacent or upper second adjacent tests
5) Simultaneous lower and upper second adjacent tests

Notes:

* Clipped pink noise used as the modulation signal on the analog interfering signal
* AI3BA used as modulation on the 1130C host analog channel (100% mod. 1ev.)
* When required. SCA groups A or 13 included on undesired signal. Only group A used in test I (Multipath)
* Total modulation on analog channels: 100% without SCA’s, 110% with SCA’s (SCA group level at 20%)
* In the H series only, additional paths in the multipath simulator were turned on to provide a higher undesired signal level when required.

The simulator paths were used for gain only, no multipath events were running.
“2P” indicates 2 paths for a 6dB increase. “3P” indicates 3 paths for a 9 dB increase in undesired signal.

* Multipath setup includes nine paths for the desired signal and three paths for the undesired signal
* In areas where RO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name [)A4OISIN XLS Cover
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11 and I Series

H Series Tests
I Series Tests

AT&T Amati fiSH 0 -750 SCAn
Analog -> OAR w/multipath 1 Anak -> OAR winsitipath

IL 40,77 None Group A Group B Co, 1st and 2nd->DAR Group A SCAn
Group A SCAn

fl/U Attn fl/U [ Attn fl/U EO&C Attn I U/U Urban Slow Rayleigh Attn fl/V Urban Fast Ra>leigh
3/30195 U .777

49.00 19.77 Medium 42.00 12.77lMedium
11. 11,27

39.00
9.77

-_____________________________ 34.00 4.77
Attn 0.75 -18.48 25.25 -3.98 21.25 -7.98

WeakCo-Channel Attn 8.50 -20.73 22.75 -6.48 18.00 -11.23
— Impairment between TOA and POF — TOA ssithost impairment

ISoonton
3/31/95 U 777

Medium
Medium

IL 11.27
2 [T?5A Attn 22.00 22.77 22.00 22.77 22.00 22.77 No Change with SCAn 52.00 $2.77 38,00 311.77

Lower 1st Adj[ Attn 20,00 20.77 20.00 20.77 20.00 20.77 34.00 34.77 3 1,00 31.77
Boonton

U -7.77
Medium

Medium
IL 11.27

2 TOA Attn 22.25
Symmetrical Characteristics NA

NA
Upper 1st Adj POF Attn 250

—
—

—

—

Boonton

Medium
Mediumflö

NA
NA

NA
Lowcr+Upper[’ — —

—

—

—

lstAdj
—

—

7/31/95 tj -7,77
Medium

Mediutn
IL 11.27 3P 3P 3I4 fl?5. Attn 2.00 .36.23 515 -32.48 3,25 -34.98 25.00 -4.23

14MG -15.23
Lower 2nd Adj[j Attn 0.00 -38.23 4.00 -34.23 1,00 -37.23 POF could just be achieved 13.00 -16.23

8MG -21,23
Boonton

U -7.77
Medium

Medium
IL 11.27 3P

4 TOA Attn 0,00 -38.23 TOA could junt be acltievedUpper 2nd Adj POF Attn
—

—

—

Boonton
3/31/95 U -7,85

, Medium
Medium

IL 11,27 31’ 3P 31’5 fliö. Attn 3,75 -34.41 8,25 -29.91 5.00 -33.16 26.00 -3.16 1600 -13.16
LowerfUpperL Attn 2.50 -35.66 6.25 -31.91 3.50 -34.66 15,00 -14.16

8.00 -21,16
2ndAdj — —

—

—

—

Nolan: Clipped Pink Noise only at 00%

DAT’ Ref. DAR4O IS I DAT
W/SCA’s: Clipped Pink Noise at 90% SCA Groups A or 13 at 20%
ABBA on H3OC Host
3P indicateo3l’aths for a 9 dO increase is power
Multipath Tests Conducted 4/5/95

File Name DA4OISIN XLS AT&T Amati DSP
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Tests H & I, Sections 1-5

Proponent: AT&T Amati LSB

Index

Page Description

Cover sheet

2 Analog -> DAR interference tests H and I (with multipath) including:
I) CoChannel
2) Lower first adjacent or upper first adjacent tests
3) Simultaneous lower and upper first adjacent tests
4) Lower second adjacent or upper second adjacent tests
5) Simultaneous lower and upper second adjacent tests

Notes:

* Clipped pink noise used as the modulation signal on the analog interfering signal
* AI3DA used as modulation on the IBOC host analog channel (100% mod. 1ev.)
* When required, SCA groups A or B included on undesired signal. Only group A used in test I (Multipath)Total modulation on analog channels: 100% without SCA’s, 110% with SCA’s (SCA group level at 20%)In the 11 series only, additional paths in the multipath simulator were turned on to provide a higher undesired signal level when required.The simulator paths were used for gain only, no multipath events were running.

2P indicates 2 paths for a 6dB increase. “3P’ indicates 3 paths for a 9 dB increase in undesired signal.
Multipath setup includes nine paths for the desired signal and three paths for the undesired signal

* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will he used.

Flc Name 1)A40182NXI,S (ovcr
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TI and I Series

H Series Tests
I Series TestsAT&T Amati LSB U .7.54 SCAs

Analog-> DAR w/multipath Analog -> liAR wjmstsiparhII. 40.77 None Groan A Grou fl Co. 1st and 2nd->DAR Group A SCAs Group A SCAsDIU Attn Dill Attn fl/U EO&C Attn fl/U Urban Slow Rayleigh Attn fl/U Urban Fast Rayleigh/6/95 U -777
Medium 5400 24,73 MediumIL 1127
TOA with no added interference 4200 12.73riö Attn 1875 .10.52 32.25 2.98 30.25 0.98 Weak WeakCo’Chaunel[!F Attn I 6.50 -13.77 29.75 0.48 25,25 .4.02 POF with no added interference — POF with no added noise

Boonton
4/5/95 U .777

Medium
— Mcd urnIL 11.27

2 TOA Attn 29,75 30.48 30.25 30.98 30.25 30.98 TOA occurs with no added noise 53.00 53,73Lower jut Adj POP Attn 2R00 2823 250 2923 2825 28.98
42.00 4223Boonton

/5/95 U .777
Medium MediumIL 11.27

2 rio. Attn 10,50 .18.77 1050 -18.77 10,75 -18.52 TOA occurs with no added noise 35.01) 5.73Upper 1st AdjL Attn &50 -2027 825 .2L02 825 .2L02
—

0 .127Boonton
/5/95 U -7.77

MedIum MediumIL 11.27

Attn NA NA NALnwer+Upperlj’ Attn — * —
—

—
lslAdj — —

—/4195 U -7.77
Medium MediumIL 11.27

3 [“i5A Attn 2.50 -26.77 6,75 .22.52 3,75 -25.52 TOA occurs with no added noise 27.00 .227Lower 2nd Adj[ Attn OMO -227 &00 .25.27 1,25 -28.02
— O0 $0.27Haffis

Ii .777
Medium MediumIL 11.27 3P 30 3Prio Attn 2.00 .36.27 1.60 .36.77 1.50 .36.77 TOA occurs with no added noise 18.00 -11.27Upper 2nd AdjF Attn 026 -38.02 00 .3827 00 .38.27

— J9,0 -1927Boonton
4/4/95 U -7.84

Medium MediumIL 11,27
s f1öA 275 .26,45 6.75 .22,45 4.00 .25.20 TOA occurs with no added noise 29,00 .020Lower+UpperjF Attn 0.50 -28.70 4.25 -24.95 1.25 .27.95

— 1800 .11.202ndAdj — — — —
—Notes: Clipped Pink Noise only at 100%

DAT Ref. DAR4O 82 DATW/SCA’s: Clipped Pink Noise at 90% SCA Groups A or B at 20%
ABBA on moe flout
3P indicates 3 Paths for a 9 dlt increase in power
Tests conducted 4/5/95

File Name: DA4OI82N.XLS AT&T Amati LSII
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Tests H & I, Sections 1-5

Proponent: USADR FM2

Index

Page Description

Cover sheet

2 Analog-> DAR interference tests II and I (with multipath) including:
I) Co-Channel
2) Lower first adjacent or upper first adjacent tests
3) Simultaneous lower and upper first adjacent tests
4) Lower second adjacent or upper second adjacent tests
5) Simultaneous lower and upper second adjacent tests

Notes:

Clipped pink noise used as the modulation signal on the analog interfering signal
* ABBA used as modulation on the IBOC host analog channel (100% mod. 1ev.)
* When required, SCA groups A or 13 included on undesired signal. Only group A used in test I (Multipath)* Total modulation on analog channels: 100% without SCAs, 110% with SCAs (SCA group level at 20%)* In the II series only, additional paths in the multipath simulator were turned on to provide a higher undesired signal level when required.‘l’he simulator paths were used for gain only, no multipath events were running.

‘2P” indicates 2 paths for a 6dB increase. ‘3P” indicates 3 paths for a 9 dB increase in undesired signal.
Multipath setup includes nine paths for the desired signal and three paths for the undesired signal
In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

File Name DA4OI 84N XLS Cover



EJA DAR Test Laboratory

H and I Series Tests

H Series Tests
I Series TestsUSADR FM2 1) -742 SCM

Analog -> DAR w/multipath Analog - DAR w/rnultipathIL 40.76 None Group A Group B Co, 1st and 2nd->DAR Group A SCAn Group A SCAs1)/U Attn B/U EO&C Attn fl/U Urban Slow Rayleigh Attn 1)/U Urban Fast Rayleigh5/23/95 U -7,95
Medium MediumIL I I 36
No recovered Audio. No recovered Audio

I TOA Attn 43,00 44.13 43.25 44.38 42,75 43.88 Small chirp or shattering. Weak WeakCo-Channel POF Attn 37.50 38.63 37.50 38.63 37.50 38.63 High cut, warbling and occasional NA
NAI3oonton

mute.
5/23/95 U -7.95

II, 11.36
2 TOA Attn 31.00 32.13 31.75 32.88 31.25 32.38 Small warble. NA NALower I ut Adj POF Attn 24.75 28.88 24.75 25.88 25.00 26.13 High cut, warbling and occasional —

—Boonton
mute.

/4195 U -7.95
IL 11,36

2 flö Attn 31.25 32.38 —

NA
— NAUpper 1st AdjU Attn 2L50 — —

—
—Boonton

U
IL

3 FiöAttn NA NA
NALower+Uppeej Attn —

—
—

—lstAdj —*

—
—

5/24/95 1.1 -7.99
IL 11.36

4 Attn 24.00 25.17 24.25 25.42 24.00 25.17 Small warble. NA NALower 2nd AdjL Attn 17.00 18.17 17.00 18.17 17.75 18.92 High cut, warbling and occasional —
—Boonton mute.

34843 U -7.99
IL 11,36

4 TOA Attn 25.25 26.42
NA NAUpper 2nd Adj POF Attn 17.75 18.92 —

—
—Boonton

5/24/95 U -7.95
IL 11.36

S TOA Attn 27.50 28.63 27.50 28.63 27,75 28.88 Small warble. NA NALowervUpper POP Attn 23.25 24.38 23.00 24.13 23.00 24.13 High cut, warbling and occasional —
—2nd Adj

* — — mute.
—

— INotes: Clipped Pink Noise only at 100%
OAT Ref: DAR4O1S4.DA1W/SCAs Clipped Pink Noise at 9Ou/ SCA Groups A or B at 20%

ABBA on IBOC Host

File Name. DA4OII4N Xl.S IJSADR FM2
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EIA Digital Audio Radio Test Laboratory

Tests L2, L3 & IA

Receiver
RxNo.: #1

Mfg.: DELCO
Model: l6l92463
Serial: 1000499

Index

Page Description

Cover sheet

2 OAR -> Analog Ilost interference at both strong and weak signal levels.

3 Digital Audio Tape recording log of test L2

4 OAR -.> Analog Host interference at both strong and weak signal levels under Urban Slow multipath conditions.

5 OAR -> Analog llost interference at both strong and weak signal levels under Urban Fast multipath conditions.

6 Digital Audio Tape recording log of test L4

Notes:

Total modulation on analog channels: 100% when no SCAs arc included. 110% with SCAs (SCA group level at 20%)* Signal/Noise Ratio measurement OdD taken with 1KHz at 91%, Pilot at 9%, noSCA’s. With SCA groups included, OdD is accordingly re-adlustedto accomodate the reduced main channel modulation.
* Automobile receivers operated into a four ohm load at the standard output level of I Watt
* - Receiver audio routed through a I 5KHz low pass filter
* Weighted audio measurements made using quasi-peak detection and a CCIR weighting filter
* Recording gain adjusted to yield the same recording levels to make up for the “OdD’ level differences from receiver to receiver,
* In areas where I A)& C or grade eva I u atioii does not appear, subjective cvatuator corn men Es will be used.

t’e Name 1.ARX XLS (‘over



ETA Digital Audio Radio Test Laboratory

rest(s) 1-2 & 1.3 Date 3/21/95
OAR -> Analog Engineers. DML/RMc
Strong & Weak Signal II TEST 1-2 Radio Audio Quality TEST 1-3Receiver DELCO SCA SIN Ratio Measurement (dO)

GROUP RMS Weighted GRADE EO&CANALOG None 60.0 50.5 NA
TRANSMITTER A 50 5
ONLY 13 50.4

None 60.7 50.5 0
AT&T / Amati DSI3 A 505 NA
DAR -> HOST 13 50.4 NA

Nose 607 505 0
AT&T / Amali LSI3 A 50.5 NA

‘ 13 50.4 NA

None 60.3 50.5 0
USADRFMI A 50.5 NA

It 50.3 NA

None 570 48.8 0
USADR FM2 A 48.6 NA

13 48.3 NA

ANALOG None 54,8 47 0 NA
TRANSMITTER A 469
ONLY 13 46.6

, None 54 2 47.0 0
AT&T’ / Amafl DSI3 A 47.0

13 46.6

2 None 54.3 47.0 0
AT&T I Amati 1513 A 47 0

: 46.7

u -
. None 54,0 47.1 0

USADRFMI
,

. A 470
B 46.7

None 53 3 46.2 0
USADR FM2 A 462

13 457

2O’FES: * S/N Ratio 0dB Rel’erence with I RI Ia audio 6// 91 o/* modulation (pilos 9%) no SCAn DAT ELF No DA RIO I 60 I )A’lExternal I 5Kl Ia low pass filter used I/sr all audio measurements
Audio program material I Iarp, A IIB,\ Fciiale xoweAudio measurements are either RMS unsveighted or Qpeak detetected with CCIR weighting filler as indicated

Test 1-3 Grading Scale 0, No difference from Analog Reference -l - Worse than Analog Reference -2: Much Worse than Analog Reference

File Name I.,AR>/ I Xl.S 1-2,3

l’.ie 2



ETA Digital Audio Radio Test Laboratory

F . DAT Fik . :T.inie Code..:.
: :

.. .L Number.... S( : [.::stop.: . .: : .

DAR40160.DAT
3123/95

003 1:07 I AMATI LSI3 (STRONG)
M2 2.15 2 AMATILSB(WEAK)

DISREGARD 2 20 247 3 FMI (STRONG)
2 52 3.55 4 FMI (STRONG)

DISRFGARI) 400 4:16 5 FMI (WEAK)
4.22 5:25 6 FMI (WEAK)
529 6.31 7 FM2 (STRONG)
6 36 737 8 FM2 (WEAK)

1)ISREGARD 7:42 8:36 9 AMATIDSB(STRONG)
840 9.42 10 AMATI DS[3 (STRONG)

DISREGARD 946 1027 II AMATI DSB (WEAK)
1030 11:32 12 AMATI DSB(WEAK)

lI Natne IA RXI Xl S DAl I (( [3
‘age 3 I6



EIA Digital Audio Radio Test Laboratory

Test L-4 Date 3/24/95
DAR -> Analog Engineers: DML/RMc
Witit Iidtipattt [ Radio Audio Quality TEST L-4 Multipath Type. Urban Slow Raylegh
Strong & Weak Signal SCA

Receiver: DELCO GROUP GRADE
Subjective EO&CANALOG None NA Fades are slightly noticablefRANSMITFER

ONLY 13 Interference from SCAn not detected

None 0 -l Might be slightly worseAT&T / Amati DSB
DAR -> HOST 13 0 -l

N

r
None 0 -l

AT&T / Amati LSI3

13 -l
i

None 0 -l
USADRFMI g

13 -l Noticed slightly more break-up during fades with SCAa added

None -l Fades are more hissyUSADRFM2

B -l

ANALOG None NA Could detect radio itt ‘blend (mono> modeTRANSMITTER
ONLY B Interference from SCA’s not detected

None 0
AT&t / Amati DSI3

13 0

None 0
AT&T / Arnati LSB

13 0

.53 None 0
USADRFMT

: B 0

: None 0
USADR FM2

13 0

NOTES: * SCA group A not used for nrultipatlr tests
t)AT REF No, l)AR4() I 70.DAl

,

Audio program material I larp, A IOtA. Femaic voice
I * Test 1-3 Grading Scale ty No difference from Analog Reference -l Worse than Analog Reference -2. Much Worse than Analog Reference

tile Name IA LXI XIS 1—4 Orb SIc

O —t O



EJA Digital Audio Radio Test Laboratory

feat 1-4 Date 3/24195
BAR-> Analog Engineers DML/RMc
With Multipath Radio Audio Quality TEST L-4 Multipath Type: Urban Fast RayleighStrong & Weak Signal SCA

Receiver: DELCO — GROUP GRADE Subjective EO&C
ANALOG None NA
fRANSMITTER
)NLY B

None -l More frequent events which take on longer, more annoying characteristicsAT&T / Amati DSI3
DAR -> IIOST

None

-i No additional contribution to noise from SCA’s

AT&t / Amati LSI3 :
B 0

None - I More frequent events which take on longer, more annoying characteristicsUSADR EMI :
[3 -l No additional contribution to noise from SCA’a

None -l Noisier
USADR FM2

B -l

ANALOG None NA
rRANSMITTER
ONLY B

None 0
AT&T / Amsti DSI3

B 0

None 0
AT&T / Amati LSI3

, [3 1)
C,
=

-

.55 None 0
rC,

USADRFM1

B 0

None 0
USADRFM2

B 0

NOTES: SCA group A not used dr urultipatlr tests
DAT Rt/ No DAR4OI 70 DAT

Audio program matrral I laip, AtttIA, lcm,i!c icc

Test LI Grading Scale 0: No difference from Analog Reference -I. Worse than Analog Reference I: Much Worse than Analog Reference

File Name LA RN I Nl.S L’S Urh Fast
i’. 5



EJA Digital Audio Radio Test Laboratory

flAT File Tithode
.. ;..:Number S(ar Stop I scrptIon

___

DAR4OI7O.DAT STRONG SIGNAL WIMULTIPATH (URBAN SLOW)

24-Mar-95

004 06 I AMATIDSB
: 1.12 2:14 2 AMATI DSBW/SCAGRPB

220 3:21 3 FMI
3 28 429 4 FMI W/SCA GRP 13
4 34 5:36 5 FM2
54 I 6:43 6 FM2 W/SCA GRP B
6:48 7:51 7 AMATI LSB
7 57 8.59 8 AMATI LSB WISCA GRP B

,.“.......... VEAK SIGNAL W/MULTIPATH (URBAN SLOW)
9 05 10:09 9 AMATI LSB
10:14 II 16 10 AMATILSBW/SCAGRPB
1121 12:23 II FMI

12.29

13 30 12 FMI W/SCA GRI’ B

I

3.36 14.39 13 FM2
14:45 15:47 14 FM2 W/SCA GRP B
15.53 16.56 15 AMATI DSI3
17.01 8:03 16 AMATI DSB W/SCA GRP B

STRONG

SIGNAL W/MULTIPATII (URBAN FAST)
18:09 1911 17 AMATI DSB

9.17

20:19 18 AMATIOSBW/SCAGRPB
2025 2127 19 FMI

21

33 2234 20 FMI W/SCA GRP 13

2240

23.41 21 FM2

24:45

2449 22 FM2 WISCA GRP B

24

54 25:57 23 AMATI LSI3

2603

2705 24 AMATI LSB W/SCA GRP B
‘EAK SIGNAL. W/MULTIPATII (URBAN FAST)

27

12 28 15 25 AMATI LSB

28:20

29.23 26 AMATI LSB W/SCA GRP B
2928 3030 27 FMI

3035

31.37 28 FMI W/SCAGRPB

31

42 32:44 29 FM2

32

50 33 52 30 FM2 W/SCA GRP B34
59 31 AMA1I DSB

. 06 3607 32 AMATI DSB W/SCA GRP B

1lc Nane: I,ARXI.XLS I)Al I.()G I 4
I’ag 6 nI



EIA Digital Audio Radio Test Laboratory

Tests L2, L3 & L4

Receiver

RxNo.: #2

Mfg.: DENON
Model: TU380RD
Serial: 4056301149

Index

Page Description

Cover sheet

2 DAR -> Analog Host interference at both strong and weak signal levels.

3 Digital Audio Tape recording log of test L2

4 DAR -> Analog I lost interference at both strong and weak signal levels under Urban Slow multipath conditions.

Digital Audio Tape recording log of test L4

Notes:
* Total modulation on analog channels: 100% when no SCA’s are included. 110% with SCA’s (SCA group level at 20%)

Signal/Noise Ratio measurement 0dB taken with I Kllz at 91%, Pilot at 9%, noSCA’s, With SCA groups included, 0d13 is accordingly re-adjustedto accomodate the reduced main channel modulation.
* Receiver audio routed through a 15KHz low pass filter
* Weighted audio measurements made using quasi-peak detection and a CCIR weighting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB’ level differences from receiver to receiver.

In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

FiI Name LAR.\2Xt.S (over



EIA Digital Audio Radio Test Laboratory

rest(s) L-2 & L3 Date: 3/22/95
DAR -> AnRiog Engineers: DML/RMc
Strong & Weak Signal TEST L-2 Radio Audio Quality TEST L-3Receiver : DENON SCA S/N Ratio Measurement (dB)

GROUP RMS Weighted GRADE EO&CANALOG None 68.0 62.3 NA
TRANSMITTER A 57.4
ONLY 13 60.3

None 50.0 40.2 -2
AT&T / Arnati DSI3 A 39.9 NA
DAR->ROST 13 400 NAr—

t

None 50.7 41.0 -2
AT&T / Amati LSI3 A 40.7 NA

13 40.8 NA

None 44.9 33 2 -2
USADR FM I g A 33 2 NA

13 33.2 NA

None 53 4 42.5 -l
USADR FM2 ‘ A 42.3 NA

j 1) 42.3 NA

ANALOG ‘‘‘i None 50.0 38.9 NA
—TRANSMITTER A 38.9

ONLY , 13 38.9
None 47.0 365 -I

AT&T / Amati DSI3 A 36.3
13 36.3

None 47.2 36.3 -I
AT&T / Amati LSB A 36.2

II 362

C
.22 None 43.1 31 .4 -2

USADRFMI A 31.4
. 13 314

None 48.5 37.2 0
USADR FM2 A 36.9

: 13 36.8

NOIRS: * SIN Ratio OdlI Rclerencewiih I RI t audio lui’ 91 % modulation (pilot (0 9%) no SCAn DAT REF No DAR4OI 61 DA IExternal I SKI Ic low pans OIler used or al I audio measurements Amid o program 0151cr ci: I tarp Alt I tA l”ema Ic so s.cAudio measurements arc either RMS unweighted or Qpetik detetected with CCIR weighting filter as indicated
TestL-3 Grading Scale, 0: No difference from Analog Reference -I: Worse than Analog Reference -2. Much Worse than Analog Reference

File Name I ARX2 XIS 1-23
Page 2 of



ETA Digital Audio Radio Test Laboratory

• DAT Flc :fjj COIl ••.

Nttmher Statt J Shp — — — — [1)A R40 161 .DAT
3122/95

I AMATI LSB (STRONG)
2 AMATI LSB (WEAK)
3 FMI (STRONG)
4 FM (WEAK)
5 FM2 (STRONG)
6 FM2 (WEAK)
7 AMATI DSB (STRONG)

DISREGARD 8 AMATI DSB (WEAK)
9 AMATI DSB (WEAK)

File Name LARX2.Xl S DAl LOG 1.3
Page 3 of



ETA Digital Audio Radio Test Laboratory

rest L-4 Date: 3/24/95
OAR -> Analog l/ngineers DMIJRMc

With Multipath
Radio Audio Quality TEST L-4 Multipath Type: Urban Slow RayleighStrong & Weak Signal SCA

Receiver DENON j GROUP GRADE Subjective EO&C
ANALOG — None NA Clean audio

TRANSMIUER

ONLY
B

None 0

AT&T / Amati DSB
DAR -> HOST B 0

-%

,T
None 0

AT&T / Amati LSB

None
USADR FM I

B 0

None 0
USADR FM2

B 0

ANALOG None NA Birdies
TRANSMITTER
ONLY B

None 0
AT&T / Amati DSD

B 0

None 0
AT&T / Arnati LSB

• B 0
ta
C
.2 None 0
i/i

USADRFMI

B 0

None 0
USADR FM2

B 0

NOThS: * SCA group A not used Or multipath tests
DAT REF No, DAR4O I 7 I DA F•

And io program material larp, Alt It A Female so ice
* Test L-3 Grading Scale, 0. No difference from Analog Reference -I; Worse than Analog Reference -2: Much Worse than Analog Reference

File Name LA RX2.XLS L-4 tJrb SIn



ETA Digital Audio Radio Test Laboratory

DAT File f Thn Cede Start IDs
.. .

.

Numbcr I Start Stop
. . fleslnflnn AttnDAR4O17LDAT

— — — — — STRONG SIGNAL W/MULTIPATH (URBAN SLOW)3/24/95 AMATI DSB
2 AMATI DSB W/SCA 01W 13

DiSREGARD 3 EMI
4 FMI
5 FM I W/SCA GRP B
6 FM2
7 FM2W/SCAGRPB

DISREGARD B AMATI LSB
9 AMATI LSB
10 AMATI LSI3 W/SCA GRP B

VEAI( SIGNAL W/MULTIPATH (URBAN SLOW)
I I AMATI LSB
12 AMATI LSB W/SCA GRP 13
13 FMI
14 FMIW/SCAGRPB
IS FM2
16 FM2W/SCAGRPI3
17 AMATIDSI3

DiSRiGARI)

18 AMATI DSB W/SCA GRP 13
19 AMATI DSB W/SCA GRP B

EjIc Name. L.A RX2XI.S DA1 LOG 1,4
Paec 5 ol S



EIA Digital Audio Radio Test Laboratory

Tests L2, L3 & L4

Receiver

RxNo.: #3
Mfg. PANASONIC

Model: RX-FS430
Serial: C1R3J0l 184

Index

Page Description

Cover sheet

2 DAR -> Analog 1 lost interference at both strong and weak signal levels.

3 Digital Audio Tape recording log of test L2

4 DAR -> Analog I lost interference at both strong and weak signal levels under Urban Slow multipath conditions.

5 Digital Audio Tape recording log of test L4

Notes:
* Total modilation on analog channels: 100% when no SCAs are included. 110% with SCA’s (SCA group level at 20%)

Signal/Noise Ratio measurement 0d13 taken with I KI lz at 91%, Pilot at 9%, noSCA’s. With SCA groups included, 0dB is accordingly re-adjusted
to accomodate the reduced main channel modulation,
Receiver audio routed through a I 5KHz low pass filter

* Weighted audio measurements made using quasi-peak detection and a CCIR weighting filter
Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.

* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

Fite Name I.ARX3 XIS (ver



EJA Digital Audio Radio Test Laboratory

rest(s) L-2 & 1,3 Date 3/21195

—

DAR -> Analog Lngineers. DML/RMcITBI<
Strong & Weak Signal TEST L-2 Radio Audio Quality TEST L-3Receiver: PANASONIC SCA S/N Ratio Measurement (dO)

GROUP RMS Weighted GRADE EO&CANALOG None 67,5 57.1 NATRANSMITTER A 54.5ONLY B 55.5

None 44.2 33.6 -2AT&T / Amsti DSB A 33.6 NAOAR.> HOST 1) 33.6 NA

None 51.2 41.0 -lAT&T / Amati LSB A 40.8 NA
B 40.8 NA

Vt None 42.0 29.7 -2USAOR FMI A 29.7 NA
B 29.7 NA

None 51.0 40.0
, -lUSAOR FM2 A 39 8 NA

B 39.8 NA

ANALOG None 49.2 38.3 NAfRANSMITTER A 38.3ONLY B 38.3
None 43,0 32.3AT&T/AmatiOSlt A 32.2 NA

B 322 NA

‘7 None 47.0 36.2 -lAT&T / Amati LSB A 362 NA
13 36.2 NA

s IC
,

.B . None 41.4 29.2 -IUSADRFMI A 29.2 NA
B 292 NA

None 47,1 36.1 0USADR FM2
, A 36.0 NA

B 36.0 NA

NOTES: S/N Ratio OdD Rctdience with I Klleaudio 9t% modulation (pilot @ 9%) no SCAt
DA’l’ RFF No I)AR40162 DAtExtcrnal I 5X1 I low pass filter used for all audio measurements

Audio program material I Iarp, Al.3BA, Female voiceAudio measurements arc either RMS unweighted or Qpeak detetected with CCIR weighting filter as indicated
* Test 1.3 Grading Scale’ 0 No difference from Analog Reference -1: Worse tItan Analog Reference -2: Much Worse than Analog Reference

File Nattie’ L_ARX3 XI.S (-2.3



ETA Digital Audio Radio Test Laboratory

lAI File lime Coik Start lDc
Number Start I Stop Dcscrptton

DAR4OI 62I)AT

3/22/95 I AM AT! DSB (STRONG)
2 AMATI DSB (WEAK)
3 FMI (STRONG)
4 FM! (WEAK)
5 FM2 (STRONG)
6 FM2 (WEAK)
7 AMATI LSI3 (STRONG)
8 AMATI LSB (WEAK)

File Name I. A RX3 XLS DA1 1,OG 13
PdL’C 3 01



EIA Digital Audio Radio Test Laboratory

lest L-4 Date: 3/24/95
OAR -> Analog Engineers DML/RMc
With Mull ipath Radio Audio Quality TEST L-4 Multipath Type. Urban Slow RayleighStrong & Weak Signal SCA

Receiver: PANASONIC — GROUP GRADE Subjective EO&CANALOG None NA
——FRANSMITTER

ONLY 11 Could detect a low level lone or beat note from the addition of SCAs

None -2 Noticeable increase in noise tloor
AT&T/ Amati DSF3
DAR -> 1tOST II -2 No additional contribution to noise from SCAs

t
None -t Slight increase in audio noise floorUAT&T / Amati LSII

. 13 -l No additional contrtbutton to noise from SCAs
nl

: None -2 Noticeable increase in noise floor with the addition of tone or beat noteUSADR FMI

13 -2 No additional contribution to noise from SCAn

None -2 Increase in noise floor svith the addition of tone or beat notetJSAt)R FM2

It -2 No additional contribution to noise from SCAn

ANALOG None NA
TRANSMITTER
ONLY B

None -l
AT&l / Amati DSB

13 -I
;,

None 0
AT&T / Amati LSB -

II 0

C

—______

Sh None 0v)IISADRFMI

It 0

None 0
USADR FM2

: 13 0

NOtES: • SCA grorip A not used or rrsltipatlr tests
DAT REF No, I)A134() 72 DAT•

Audio program material tarp, At3ltA, Female s omee
• Test 1-3 Grading Scale 0, No difference from Analog Reference -I: Worse than Analog Reference -2: Much Worse than Anatog Reference

File Name LARX3 Xl.S I --I Jib Sb



ETA Digital Audio Radio Test Laboratory

• DAT. Fil
..

. ::T1rn Code ...:..:
:.:.:::.Number 1 S(rt Stop I D8crht1on ttn

..J. —.

.

•
I)AR4OI 72.I)AT STRONG SIGNAL W/MULTIPATH (URBAN SLOW)3/24/95 I AMATI DSB

2 AMATI DSB W/SCA GRP B
3 FM!
4 FMIW/SCAGRPB
5 FM2
6 FM2W/SCAGRPB
7 AMATI LSB
8 AMATI LSB W/SCA Gap B

WEAK SIGNAL V/MULTIPAT1-I (URBAN SLOW)
9 AMATILSB
10 AMATI LSB W/SCA GRP B
II FM!

2 FM! W/SCA GRI’ 13
13 FM2
14 FM2W/SCAGRPB

DISREGARD IS AMATI DSB
16 AMATI DSB
17 AMATI DSB W/SCA GRP B

lie Name I. A R>L.X1 S 1)A I LoG LI
Pa$e c c



EIA Digital Audio Radio Test Laboratory

Tests L2, L3 & L4

Receiver
Rx No.: #4

Mfg: PIONEER
Model: SX-20l
Serial: 0A3965843C

Index

Page Description

Cover sheet

DAR -> Analog I lost intcrhrence at both strong and weak signal levels,

3 Digital Audio Tape recording log of test L2

4 DAR -> Analog [lost interference at both strong and weak signal levels under Urban Slow multipath conditions.

Digital Audio Tape recording log of test L4

Notes:

Total modilation on analog channels: 100% when no SCAs arc included. 110% with SCAs (SCA group level at 20%)Signal/Noise Ratio measurement Odl3 taken with IKIIz at 91%, Pilot at 9%, noSCAs. With SCA groups included, OdD is accordingly rcadjustcdto accornodate the reduced main channel modulation.
Receiver audio routed through a I 5Kllz low pass filter
Weighted audio measurements made using quasi—peak detection and a CCIR weighting filter* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.* In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

FjI Natn 1. ARX-t XtS C,so



ETA Digital Audio Radio Test Laboratory

lest(s) 1-2 & L3 Date 3/21/95
DAR -> Analog Engineers DML/RMc
Strong & Weak Signal TEST L-2 Radio Audio Quality TEST L-3Rccevcr PIONEER SCA S/N Ratio Measurement (d13)

GROUP RMS [ Weighted GRADE EO&CANALOG None 66.0 61.0 NATRANSMITTER A 53.2ONLY 13 54.8

None 40.0 29.6 -2 Noticeable increase in noise floorAT&T / Amstt DSB A 29.6 No additional contribution to noise from SCAsOAR -> HOST 13 29.6 No additional contribution to noise from SCAs

None 40,2 29.9 -2 Noticeable increase in noise floorAT&T / Amati LSB A 29.8 No additional contribution to noise from SCAsB 29.8 No additional contribution to noise from SCAt

,

‘° None 39.2 27.5 -2 Noticeable increase in noise floorUSADR I’M I A 27.5 No additional contribution to noise from SCAs13 27.5 No additional contribution to noise from SCAs

None 57,0 45,6 -l Some increase in noise floorUSADR FM2 A 44.8 -l Slight contribution to noise level wills SCAs3 44.9 -I Slight contribution to noise level svith SCAs

ANALOG
‘ None 52.3 41.5 NATRANSMITTER A 41.3

ONLY
‘ 13 41.3

None 39.7 29.2 -lAT&T / Amati DSB A 29.2
, II 29.2

, None 39.8 29.5 -lAT&T / Amati LSI3
‘ A 29.4

.

B 29.4

C

.9 ‘ None 38.9 27.2 -2MUSADR FM1
, A 27,2
, B 27.2

None 509 39.8 0
USADR l’M2

‘ A 39.5
13 39.5

O’lES: * S/N Ratio 0dB Rckrcnce svilli I KI lz audio 91% modulation (pilot fi 9%) no SCAs I),VI tILl’ Nii I)All$o I 63 l)A’IExternal I SKI It low pass filter used or all audio measurements
Audio program material: I Lop ABI3A, Female voiteAudio measurements are either RMS unweighted or Qpeak detetected witls CCIR weighting filter as indicated

Test L-3 Grading Scale 0 Nodiflrencc from Analog Reference -I: Worse than Analog Reference -2: Much Worse tItan Analog Reference

Lilt Nanii l.ARX$,Xl.S 1-23

2



EIA Digital Audio Radio Test Laboratory

DAT File Time Code .. ..Start IDs :.:.. :.•: :. ..:.:..<. .::..:. .:<.[ Narnhe. L__Sai Støp — — — — — Descr1pton j AttnI)AR40163.DAT

3/22/95 I AMATI DSB (STRONG)
2 AMATI DSB (WEAK)
3 FM! (STRONG)
4 FM! (WEAK)
5 FM2 (STRONG)
6 FM2 (WEAK)
7 A MAT! LSB (STRONG)
8 AMATI LST3 (WEAK)

: 9 FM2 (STRONG)
10 FM2 (STRONG) W/SCA GROUP A

DISREGARD I I FM2 (STRONG) W/SCA GROUP 13

12

FM2 (STRONG) W/SCA GROUP B

File Name. I.ARX4.XLS DM I.OG 13
‘Ce .;



EIA Digital Audio Radio Test Laboratory

lest L-4 Date 3/24/95
DAR -> Analog Engmeers: DMLIRMc
With Multipath Radio Audio Quality TEST L-4 Multipath Type Urban Slow RayleighStrong & Weak Signal SCA

Receiver PIONEER GROUP GRADE Subjective EO&CANALOG None NA
TRANSMITTER
ONLY 13

None -2 Noticeable increase in noise foot
AT&T / Aniati DSB
OAR-> HOST 13 -2 No additional contribution to noise from SCAn

N

z None -2 Noticeable increase in noise floor
AT&T / Amati LSI3

B -2 No additional contribution to noise from SCAn

“ None -2 Noticeable increase in noise floor
USADR FMI g

13 -2 No additional contribution to noise from SCAs

None -l Slight increase in noise floor
USADR FM2

!

11 -l No additional contribution to noise from SCAs

ANALOG None NA
TRANSMITTER
ONLY B

None 0
AT&l / Arnati DSI3

13 0m
-3

N
r7 None 0

AT&T / Amati LSB

B 0

.E None 0o
USADR FMI

-

13 0

j None 0
USADR PM2

B 0

?OTRS: SCA group A not uscd or multipatli tests
DAT RI/I No DAR4OI 73 IsA F•

Audio program material I laiR A lIllA Female voice

Test L-3 Grading Scale 0. No dilierence from Analog Referetsce - I Worse tItan Analog Reference -2 Muds Worse than Analog Reference

Tile Name L,\RX4 XLS L-4 Urh Sb
Iae 4 5



ETA Digital Audio Radio Test Laboratory

:• :JjAT File.. Time Code:
Number St I Stop — — — — —

DAR40173DAT
— — — — — STRONG SIGNAL W/MULTIPATII (URBAN SLOW)3/24195 I AMATI DSB
2 AMATI DSB W/SCA GRP B
3 FMI
4 FMIW/SCAGRPI3
5 FM2
6 FM2W/SCAGRPB
7 AMATI LSB
8 AMATI LSB W/SCA GRP B

WEAK SIGNAL Y1MULTIPATII (URBAN SLOW)
9 AMATI LSB
10 AMATI LSI3 W/SCA GRP B
II FMI

2 FMI W/SCA GRP B
3 FM2

14 FM2W/SCAGRPB
IS AMATI DSB
16 AMATI DSB W/SCA GRP 13

II anic LARX4 XI [)A I t()( [l
j, ç 4



EIA Digital Audio Radio Test Laboratory

Tests [2, L3 & L4

Receiver
RxNo.: #5

Mfg.: FORD
Model: F4XF-19131 32-C13
Serial: 28115013010

Index

Page 1)escription

Cover sheet

OAR > Analog I lost interference at both strong and weak signal levels.

3 Digital Audio Tape recording log of test L2

4 OAR -> Analog Host interference at both strong and weak signal levels under Urban Slow multipath conditions.

OAR > Analog I lost interference at both strong and weak signal levels under Urban Fast multipath conditions.

6 Digital Audio Tape recording log of test L4

Notes:

I ot’il modulatton on ‘intlog channels 100% when no SCA s are included 110% with SCA s (SCA group level ‘it 20%)
Sign’illNoise R itio inctsurement 0dB taken %ith 1KHz ‘it 91% Pilot at 9% noSCA s With SCA groups included 0dB is accordint,I r. ‘idiustutto accomodute the reduced main channel modulation.

* Automobile receivers operated into a four ohm load at the standard output level of I Watt
4 Receiver audio routed through a 15KHz low pass filter
* Weighted audio measurements made using quasi-peak detection and a CCIR weighting filter
* Recording gain adjusted to yield the same recording levels to make up for the “0dB” level differences from receiver to receiver.

In areas where EO&C or grade evaluation does not appear, subjective evaluator comments will be used.

F4e Name LARX5XLS Cover



BIA Digital Audio Radio Test Laboratory

Test(s) L-2 & L3 Date: 3/2 195
OAR -> Analog Engineers. DMLIRMcITBK
Strong & Weak Signal TEST L-2 Radio Audio Quality TEST L3Receiver FORD SCA S/N Ratio Measurement (dO)

j GROUP RMS Weighted GRADE EO&CANALOG f None 65.2 55.7 NAFRANSMITTER A 51.9
ONL’s’ 13 52.5

None 64.0 54.0 0AT&T? Arnati DSB A 52.3 0OAR-> HOST 13 52.9 0

None 64.0 55.0 0UAT&T / Amati LSB A 52.0 0
B 52.5 0

Cu
None 62 7 52.2 0USADR FM I A 52.1 0 Very slight contribution to noise floor13 52.8 0 Very slight contribution to noise floor

: None 59.3 4g,9 -1 Slight inrease in noise floorUSADR FM2 A 46.9 -l
13 47.0 -l

ANALOG ‘ Nose 640 53.3 NATRANSMFEFER A 53.7
)NLY 13 53.7

‘ None 633 53,1 0
fJ / Amati DSD

,

: A 53.5
13 53,5

None 63.5 53.1 0
AT&T / Amati LSI3

, A 53.5
, If 53.5

, C
C

.55 None 63 0 52.8 0
USADR FMI

. A 53.5

: ‘ 53,5

None 62.8 52,9 0USADR FM2 A 53.4
‘ t3 53.4

NO IRS: * S/N Ratio 0dB Rctirence with I El Ii audio ( 9% modulation (pilot r) 9%) no SCN5 l)A’l’ RIO” No I)A 13.1(1 I 04 DA IPaternal 15131 lz low pass filter used ‘or all audio measurements
Audio program material: Harp, ADL3A, Female voiceAudio measurements are either RMS unweighted or Qpeak detetected with CC1R weighting filter as ndicated

* Test L-3 Grading Scale: 0: No difference from Analog Reference -I: Worse tItan Analog Reference -2: Much Worse than Analog Reference
File Name LA_RXS XLS L2,3

Page 2 olfi
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I),’i lie iim C.LIe St:irt I I)
Number Str I Stnn

. flescriuflnn.....-... ..... —.. = =
..

..,..DAR40164.DAT
3/23/9 S I AMATI DSB (STRONG)

2 AMATI DSI3 (WEAK)
3 AMATI DSB W/SCA GRP A (STRONG)
4 AMATI DSB W/SCA GRP B (STRONG)
5 FMI (STRONG)
6 FMI (WEAK)
7 FMI W/SCA GRP A (STRONG)
8 FM W/SCA GRP B (STRONG)

DISREGARD 9 FM2 (STRONG)
10 FM2 (STRONG)
II FM2(WEAK)

• 12 FM2W/SCAGRPA(STRONG)
3 FM2 W/SCA GRE 13 (STRONG)

14 AMATI LSB (STRONG)
IS AMATI LSB (WEAK)
16 AMATI LSB W/SCA GRP A (STRONG)
17 AMATI LSB W/SCA GRP B (STRONG)

Fie Name. 1. A RX5.XLS I)Ar lOG L3
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lest L-4 Date: 3/2395
OAR -> Analog Engineets: DML/RMc
With Multipath Radio Audio Quality TEST L 4 Multipth Type Urbsn Slow RayleighStrong & Weak Signal SCA

Receiver: FORD GROUP GRADE Subjective EQ&C
ANALOG None NA Multipath fade events slightly noticeable as noise increase with slight tone or beat noteTRANSMITTER

ONLY B

None 0 Multipath fade events slightly noticeable
AT&TfAmati DSP
DAR > POST [3 0 No additional contribution to noise from SCAsr

t
None 0 Multipath fade events slightly noticeable

AT&T / Amati LSt3

B 0 No additional contribution to noise from SCAt

•

‘° None -l
USADRFMI

13 -I No additional contribution to noise from SCAs

None
USADE FM2

13 2 No additional contribution to noise from SCAs

ANALOG None NA
TRANSMITTER

ONLY B

None 0
Af&T / Amati DSI3

B 0

‘? None 0
AT&T/Amsti LSB

:

None 0
USADRFMI

B 0

None 0
USADRFM2

: B 0

NOtES: SCA group A not used tr multipath tests
DAT REF No DAR4OI74DAT.

Audio program material I sip AIIItA, Female voice

Test L3 Grading Scale: 0. No difference from Analog Reference - I: Worse titan Analog Reference -2: Much Worse than Analog Reference —

File Name L_A_RXS XLS L-4 Urh Sb
‘age ‘t of
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lest 1-4 Date. 3/23/95
OAR -> Analog Engineers DMLIRMc
With Nlttipath Radio Audio Quality TEST L4 Multipath 1\pe Urban Fast RayleighStrong & Weak Signal SCA

Receiver FORD GROUP GRADE Subjective EO&C
ANALOG None NA Multipath events are very noticeable
TRANSMIUER I
ONLY B

None 0
AT&T / Amati DSB I
DAR->IIOST B 0

-r
None 0

AT&T / Amati LSB

None :
USADRFMI

B 0

None -l
USADR FM2

B -l No additional contribution to noise from SCAa

ANALOG i None NA
TRANSMITTER
ONLY B

: None 0
At&T / Amati DSB

B 0

: None 0
AT&T / Amati 1513

B 0

C

55 None 0,
USADRFMI

B 0

None 0
USADRFM2

B 0

NOTES: * SEA group A not used for multipath tests lVF REF No. l)AR$OI 74 DAT
Audio program material I tarp, ADI3A, Female voice

Test L-3 Grading Scale, 0. No difference from Analog Reference -l Worse tItan Analog Reference -2. Much Worse than Analog Reference

File Name LAYX5 Xl.S L-4 I/rh Fast
Pige 5 of/i
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IKt Vile lime Code Statt lOs
Number StarE I SEop

. AnnDAR40174.DAT
— — — — STRONG SIGNAL W/MULTIPATH (URBAN SLOW)

3/23195 I AMATI DSB
• DISREGARD 2 AMAT! DSB W/SCA GRP B

3 A MAT! DSB W/SCA GRP B
4 FM!
5 FM! W/SCAGRPD
6 FM2
7 FM2W/SCAGRPI3
8 AMATI LSB W/SCA GRE B
9 AMAT! LSB

WEAK SIGNAL W/MULTIPATII (URBAN SLOW)
10 AMATILSB

DISREGARD I! AMAT! LSB W/SCA GRP B
12 AMAT! LSB W/SCA GRP B
13 FM!

DISREGARD 14 FM! W/SCA GRE B
IS FM! W/SCAGRPB
6 FM2
7 FM2W/SCAGRPB

IS AMATDSB
19 AMAT! DSB W/SCA GRE B

STRONG

SIGNAL W/MULT!PATII (URBAN FAST)
20 AMAT! DSB2!

AMAT! DSB W/SCA GRE 13
22 FM!
23 FM! W1SCA GRE B
24 FM2
25 FM2 W/SCA GRE B
26 AMAT! LSB

27

AMA!! LS!3 W/SCA GEl’ 13

WEAK

SIGNAL W/MULTIPAT!I (URBAN FAST)
28 AMAT! LSB
29 AMAT! LSB W/SCA GRE 13
30 FM!

... 3! FM! W/SCAGRPB
32 FM2
33 FM2W/SCAGRPI3
34 AMAT! !)SB
35 AMAT! DSB W/SCA GRE Ii

:i1C Ninw L A RX5.XLS DAt’ LOG 1,4

\,, J

I’ac 6 (jf(’
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Tests L2, L3 & L4

Subcarrier specific

Index

Page Description

Cover sheet

L2 and L3, DAR -> Analog Host Subcarrier interference at both strong and weak signal levels,

3 L-4, DAR > Analog Host interference at both strong and weak signal levels under multipath conditions.
Including both Urban slow and Urban fast scenarios

Notes:
* Total modulation on analog channel: 110% with SCAs (SCA group level at 20%)

Main channel program material: A[313A
* SCA receivers used:

57Kl lz RDS: Denon TU-380R1) modified to provide clock and data signals for use by the RDS Checkup software utility.
66,6KHz Seiko: Seiko RPA (Receptor Protocal Analyzer) receiver & software utility.
67KHZ Analog: Compol SCA receiver, Unit No. I 67KHzJ94, I MHz
92KHz Analog: Compol SCA receiver, Unit No. 2 92KHzJ94. I MHz
O2Kl lz Digital: Mainstream Data, Intelligent Data Receiver

File Name [SQ Xt.S Cover
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lest L-2 & L-3
Subcarriers Composite Subearrier Group A___________________________ Composite Subearrier Group B Group DOAR -> Host SC 57 KHz RBDS 3% 66,5 KlIz US Data 8.5% 92KHz Analog 8.5% 57KHz RBDS 10% 67KHz Analog I0% 92KHz Digital 10%ERRORS ERRORS SIN (dO) ERRORS S/N (dB) SS SQMAX(%) 1ogBER MAX:(%) fiFEd #FEC2 UNC

FM 0 -6 46 0 45.3 210 170
0 0

AT&T / Amati DSI3 0 -595 20 0 41 209 92- 30
1290 4558 455

-r

AT&T I Aniati LS[3 ‘9 0 -6 27 0 43 200 76-130
1310 4272 475

w
,

USADR FM1 nh 1) -5 20 0 41 209 58-109o

1350 6199 288

USADR FM2 0 -53 325 0 43.2 210 Il’T
: 0 0 0

FM 0 NA 22.4 0 354 113
NA NA NA

AT&T / Ami DSI3 0 NA 16 0 34
E

NA

AT&T! Amati LSfl : 0 NA 18 0 345
N

USADREMI 0 NA 6 0 33.5

NA

USADR FM2 ‘ 0 NA 19.9 0 34.6

NA

NoTEs: * Digital SCAN graded as the number ui observed errors within a five minute period.
* Main channel modulation. Abba57 RI U RDS: I rror Fe iceniage ol niaximuto block errors indicated by MAX :(%) in the RDS CII UCKUI’ utility * NA = RE level too low or proper opeialioii* 66 5KHZ Seiko Error ‘ Average log OUR observed on the Seiko RPA utility with a print-out of a typical 20 sec. segment

O2Kil7 M-itnuire irn I nor I [Cl I I C’ 8 ‘3locLs UncorrLctrd(tUNC) Figures -is tndicted on tlte Msiiistre,m receiver I ttlure considered-is> S first l,e errors (8 Fl Cl) Ins tii n’ nulL per oct

File Name: LSC.XLS L2 & L3 SC
Page 2 of 3



EIA Digital Audio Radio Test Laboratory

rest L-4
Subcarriers

Composite Subcarrier Group A
Composite Subcarrier Group B Group I)

EAR-> host SC 57 KIha RBDS 3% 66.5 KHz MS Data 8.5% 92Khz Analog 8.5% 57KHz RBDS 10% 67KHZ Analog 10% 92KHz Digital l0o

Moderate Signal Level ERRORS (log I3ER) EO&C ERRORS EO&C ERRORS
8 FECI 8 FEC2 UNCGood audio, medium noise

Good audio with mild noise
FM 2 -5.5 and some main chars, audio 0 during fades. Weak main cli, 10 142 3

noise detected during fades
audio noise heard during fadesPoor audio (raspy) with main
Good audio with mild main

AT&T / Anrati DSB 4 -5 2 chars, audio noise heard at all 2 channel audio noise heard 1274 4608 524times - worse during fades
during the fadesUnusable audio
Unable audio

.

Fair audio quality with main
Good audio with mild main

AT&T / Amati LSI3 4 .4 8 channel audio noise heard in 3 channel audio heard during 1334 1325 2I9

I

background most of the time
the fades

0
iZ ‘

Usability: Marginal
Usable audioPoor audio (raspy) wills main
Fair audio with mild main

tJSADR FMI 1 3 -4.5 chan. audio noise heard at all 3 channel audio at all times - 1333 5494 626
times - worse during fades

more during fades
,

Unusable audio
Usable audioFair audio noisy (hiss)
Good audio with mild noise

USADR FM2 : 2 -3 8 most of the time - worse I during fades Q65 023 106
during fades

-,,—,,,

usable audio
Usable audio,

,

Good audio with medium
Good audio with mild

FM II -2,6 msltipath type spits 8 multipath type spits 271 527 245

,

Usable audio
Usable audioPoor raspy audio svith severe Fair audio with medium

A’l’&’l’ / Amali USE 12 -2 3 tearing sounds. Main chars, 9 multipath type spits 318 684
,

audio noise heard at all timesc
Utsusable audio

Usablc audio

oc
‘0

Fair audio quality - isoisy
Fair audio with medium

At&t’ I Aniati tAll 12 -2$ with some main channel 11 multipath type spits 273 644 249audio noise
Usabilly: Marginal

Usable audio
.

Poor raspy audio with severe Fair audio with medium to
USADR FMI Z 13 -2 I tearing sounds. Main chars. 9 heavy spitting or tearing 294 716 25audio noise heard at all times noise

,

.

Unusable audio
Usability: MarginalFair audio quality -noisy with
Good audio with medium

USADR FM2 I -1.9 faint whine in background 0 multipath type spits 254 405 238,
.

Usable audio
Usable audio

-—

O’t KS: 1 )igitrml SCAs graded as I tie nuniber o oliser vd errors with ut a live mnmute period
Analog SCA quality: EO&C nI I Li I,. audio ii mm lily

—

57KHz RDS: Error = Percentage ot’ ma.\irnurn block errors indicated by MAX’(%) in tIre ROS Cl-lOCKUP utility * Slain channel modulation .Ahba
66.5KHZ Seiko: Error = Average log TIER observed on tIme Seiko RPA utility with a pritrl-out of a typical 20 sec. segment Mainstream data riot valid - Rx riot in lock during multipaib

* 92Kt lz Mainstream Error S FOCI FEC2, Blocks Uncorrected(#UNC) figures, as indicated on tIme Maimmstreamn receiver Failure considered as > Sflrst layer errors (II FOCI) in alive minute period
*File Name: LSC.XLS L-4 SC

Pniqir 3 of 3
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EJA Digital Audio Radio Test Laboratory

Tests Ml & M2

Analog to IBOC Host Interference

Index

Page Description

Cover sheet

2 Overhead data used for calculations in tests Ml. These numbcrs are required for calculating the CO/NO figures and include:
Signal level, Noise level, Digital Signal band width, Noise filter bandwidth and Testbed Path loss.

3 Ml test results.

4 AT&T Amati LSI3 DAT log ofMl tests

5 AT&T Amati DSB DAT log ofMl tests

6 USADR FM I DAT log of Ml tests

7 USADR FM2 DAT log ofMl tests

8 Overhead data used for making calculations in tests M2,

9 M2 test results with (Jrban Slow Rayleigh multipath events

10 M2 test results with Urban Fast Rayleigh multipath events

I I M2 test resu Its with Rural Fast Rayleigh multi path events

12 M2 test results with Terain Obstructed Rayleigh multipath events

13 M2 test results with Urban Slow Doppler multipath events

I 4 M2 test resu Its with I Irhan Fast Doppler multip:Oh events

IS M2 test results with Rural Fast Doppler multipath events

16 M2 test results with Terain Obstructed Doppler multipath events

Notes:

Clipped pink noise used as the FM modulation signal on the analog signal
* Whcn required, SCA groups A, 13. and I) included on analog signal.

Total modulation on analog channels: 100% without SCA’s, 110% with SCAs
In areas where EO&C’ or grade evaluation does not appear, subjective evaluator comments will be used.

File Name MSERIFS XLS Cover
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M-1 OVERHEAD DATA SHEET

Keypoint data used by (linked to) Ml test sheet for calculations

Test M-1

Noise Filter
Digital 13W Noise Signal Patti Loss 13W Date

Hz dflni dBm d13 Hz

AT&T Amati DS[3 l.47E+05 -40.78 -7.40 40.79 6.45E+06 15-May-95l)igitat only -2059

AT&T Amati LSB 7.35E+04 -40.77 -7.53 40.79 6.45E+06 15-May-95Digital only -23.39

USADR FMI 2.OOE+05 -40.84 -7.45 40.79 6.45E+06 12-May-95Digital only -21.97

USADR FM2 3.OOE+05 -40.75 -7,38 40.79 6.45E±06 16-May-95Digital only -26.88 1’K,l)l.,RM

File Name: M SEREES.XLS Ml 0.13, DATA
Page 2 of 16
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‘lest - M-1 M1-l
M-1-2

Signal Strength Medium Veak
Medium

WeakJI FM w/1’ A
1 (JA

SCA TOA
I )A I

—

MOD CoNn(dTtl -(JArS Jj, Co/No(dB) EO&C GRP Co/Na(dtl) EO&C Co’No (dit) i
Am. Attn

15.25
15.75

CW 145O
14.50

A SinaI Drop out
Srn./1 Pop -u:

oiNo maIl drop Out Co/No Small drop out
— 11.07

— 11.5”
AT&T 10J2

10.32
15.25

1520 —

Amati — —

B Small Drop out S cal i op out

DSB Attia Attn
— 11.070AR40202 PAl 4 5fl

1475
15.50

15.25
1’ .l Co/No S’na!l drop out Co/No Small drop out D Small drop out Sm,ri! dm2 u-il

10.32 10.57
— 11.32

11,07Attn
Alto

— 3.65 With rio added noise 63,75 V. tb rio odd. d r:o’se
—

ew 21 25 2250
A TOA level of impaimLn: .rfl.\ Iese o: ‘mJa;-m

Cu/No SnaIl drop out (n/No Small drop Out
— 50.67

50.77
AT&T 17,27

18.52
24.75

—__________

Amali

B Small drop out I di up o’:l

LSB ArIr, Alto
— 20.77

23.77
DAtoiO2O3 11 21 25 22 50

63 75 ,Vrih no added noise 63 75 Wti- no ulded noise

FM (i’No Spa! drop out Co/No Small drop out U TOA level of impairment, I PA tee! ii
l’.27 18.52

— 59.77
59.77Attn

19.50 Wind Chime effectf 2025_ Sbarer:ng ar’S ,‘,,r:hles

CW iS 2 l.75
A signal shattering.( i/No Small warble Co/No Small warble.

— 12.66
13.41

—

USADR 11.41 11.91
19,75 Shattering. 2035 V. art-Se or cliii’

FMI
BOAR.10201 OAT * Attn Attn

12.91 13,01l 25 1875
1925 Warble or Chirp. 22 /10 W,rb’c 11:1

FM I u/No SpirIt warble, Co/No Small warble. U11.31 11.91
= 12.41

13.16 —Anti
3’J 25

03 75
C” 56 Sri 63 75 Could not achieve 1’OA. A Small warble. N

t ‘r.’ Small warble Co/No Level of impairment
— 25.65

50.15
USADR 22.’tfl 50.15 between TOA and POF. 30.25

6375
FM2

B Small warble,
DAR4O204 DAT — ‘i’’,’ — Alto

— 25.65
50.1 c19 25 63 75 Could not achieve TOA. 39,50
6175

F1 torNo Small warble. Co/No Level of impairment U Small warble,
NA

25.65
50.15 between TOA and POF. 25.90 o.is_—Notes

I c’-.’’. tIM I Ii ML Medium Signal Strerrgtlr= —62.00 dllm
Weak Signal Strertgilr .77.00 d13m

lJle Narire SI SERILS Xl.S Nil ‘l’ES’l’S



EJA Digital Audio Radio DAT Recording Log

DAT File Time Code Program

1Number Start j Stop ID# = = Description AttnDAR40203.DAT
IS M 95 I 2 3 4 5 AT&T Amatt I SB CPN@ 100%

21 25Small drop out #5.

AlT

a
Larger more frequent drop outs and flutter (Beyond POF)

9 10 ii AT&TAmatILSBCPN@90%GroupB@20% 21.25

z

More freguent drop outs and flutter.

.z :.
Larger more frequent drop outs and flutter

15 16 17 AT&T Amati LSB CPN@ 100%
22.50:

. z

I

9 20 AT&T Ama

More

frequent drop outs and flutter.
ti)

21 22 23 AT&T Amati LSB CPN@ 90% Group B @20% 22.50More frequent drop outs and flutter.
i

c- 24 25 26 AT&T Amati LSB CPN@ 90% Group A @20% 22.50More frequent drop outs and flutter.

1 iIpairnent:
= = — FM, SCA and Gaussian Noise

File Name MSFRIFS.X1.S MI LSB DAT

Pc 4 of 16
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DAT File Time Code ] Program
Number Start Stop [ = ID# = Description AttnDAR40202.DAT

l5-May95 1 2 3 AT&T Amati DSB CPN@ 100%
1450Small drop outs.

Q.

. .:: .::
:: ‘:‘:::

:‘E: ‘:‘::‘:“z i :::: ::: :

. z’: ‘‘:‘‘‘z’z’
4I E: J ::: :::: ThLPJ ::::. . 2

uts and flutter

.!. AT&TAma 00/ ... 475Small drop outs.
e

.:‘‘‘
::: ::‘ ::: ::::: :

‘‘•‘•• .:
‘‘‘‘‘‘‘“‘

More frequent drop outs and flutter.
C!)

19 20 21 AT&T Amati DSB CPN@ 90% Group B @20% 14.75More freguent drop outs nd flutter

22 23 24 AT&T Amiti DSE3 CPN@ 90% Group A @20% IB More freguent drop outs and flutter,

Impairment,

‘ [ FM, SCA and Gaussian Noise

File Name M S[RIESXLS Ml DSI3 DA’1’

lage 5 al I



EJA Digital Audio Radio DAT Recording Log

DAT File Time Code Program
Number Start Stop = JD# = Description AttnDAR4O2O I .DAT

12 May 95
— 1 2 3 4 5 USADR FM I CPN@l 00% 114 at end of I St arpeggio 18 25

E

6 USADRFMI CPN@9O Group A@ o

I

With the addition of SCAs high cut in addition to more

arb)e

were heard

C))

9 10 11 IR vii CPN@90%GroupB@20% 18.25r With the addition of SCAs high cut shattering and warbles
, were detected

a.,

t’.)

12 13 14 USADRFMI CPN(100%GroupD@10% l82SIncrease in warbles and error indicator frequency detected,

15 16 17 18 19 USADR FM I CPN@1 00% #16 end of I st arpeggio I 8.75:e

.

o ‘Ii 5i ö’’b “iö%
Increase aflderro

r.’ 23 24 25 USADRFMI CPN@90%GroupB@20% 18,75Increase in warbles, high cut and error light frequency.

‘z:

z
n Buzz mute increase in warbles and error light detected.

Impairment
FM, SCA and Gaussian Noise

tile Name MSLRIFS.XLS Ml FM I DAT’

Page (‘
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DAT File Time Code Program
Number Start Stop ID# Description AttnDAR40204,DAT

Shattering and warbles.

, 4 5 6 USADRPM2CPN@ IOO%GroupD@1O% 3925

3rOupA

39.25.“
z . zz.z z

rence

detected.

7

8 9 USADRFM
Insufficient receiver sensitivity.

I

Level of impairment between TOA and POP.
I

j I

Impairment:, .
PM, SCA and Gaussian Noise

File Name MSERIESXLS Ml FM2 OAT
Page 7 of 16
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MQYHEAAIAS]T

Keypoint data used by (linked to) M2 test sheet for calculations

Test M-2

Noise Filter
Digital BW Noise Signal Path Loss 13W Date

Hz dBm dBm dB Hz

AT&T Arnati DSI3 I.47E+05 -40.71 -7.42 40.79 6.45E+06 18-May-95Digital only -20.60

Ar&T Amati l.S[3 7.35E+04 -40.65 -7.55 40.79 6.45E+06 19-May-95
Digital only -23.38

USA[)R FM I 2.OOE+05 -40.60 -7.41 40.79 6.45E+06 22-May-95
[)igital only -21.93

USADR FM2 3.OOE+05 -40.64 -7.40 40.79 6.45E+06 23-May-95
l)igital only -26.90

File Nunie: M_SFRIFSXLS M2 Oil DAl A
Fage X of to
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lest M-2 Urban Slow Rnyleigh Urban Slow RayleighSignal Strength Medium Weak — Medium II WeakImpairment Mu path Multipath + Noise FM w/ Multipath + Noise + SCA Msltipath Noise SCA:UA ‘ TOA SCA TOA i TOAMod Qrv’No(dfl)1L0&C Co/No(dB) EO&C GRP CofNo(dB) EO&C CoiNo(dili Efl&CAttn Attn 41,00 o3.75CW 38.00 63.33 A Co/No Medium drop out Co/No N’Sc’s/No Small drop out Co/No Excessive muting POP — 36.74
AT&T 374 59.49 level of impairment 42.00

.Amati —

B Co/No Small drop out Co/No NADSB Alto Attn 3774
38 Oi 6173

— 4L00 “3.75 --FM Co/No Sr.ail drop out Co/No Excessive muting POF 0 Co/No Small drop Out Co’No NA33.74 59.49 level of impairment 36.74 59,49
AE Attn 0.00

—CW 6375 I mel oF impairment 000 A Co/No NA Cc’ ‘No N’Sto/No cnnsntcOt with POP Co/No NA —4.09 -4.09AT&T — 59.66 -4.09
— 0,00

Amali B Co/No NA Co No NAI.SB Attn Aith — -4.09 -4.09fete of rnpament 0.00
tiFM co/Ni itctictert s, lOP Co/No NA D Co/No NA N

— 59.66 -4.09 — -4.09 -4.09
Attn I Ii’ h C itt aid warbles Attn 0.00 000CW 63 7 level of ‘mpal!meflt 0.0(3 A Co/No NA Co/N NACo/No FIet.te”n WA and POF Co/No NA -7.04 -7.04USADR

—
elmer to TOA. -7.04 0.00

FMI -

B Co/No NA CpNo NAAttn Atttt -7.04 -7.040.00 000 000 octo151 Co/No ‘i. Co/No NA 0 Co/No NA t p/No N7.04 -7.04 — -7.03 -7,04
Attic I ong notes with find Attit

— . Il ItO ‘1(10 - -

( \V o3 7 ‘em It iii ret iii cred
- 000 A Co/No NA ( i ‘-H -‘

Co/No audio utO, va:hlcs .,nd Co/No NA — —13.73 —13.73USADR 50.02 liih cci, osor’d Ff0 -13.73 0.00 000
—FM2 B Co/No NA Cc-N.’ N\Attn Allis — 13.73 -13.7 1

(t 01) 0.00 0.00 0.00FM Co/Nc’ NA Co/No NA B Co/No NA (‘ir’No NA-13.73 -13.73 -13.73 -13.73
Notes.

I ‘.te,t I I I . Ii Mc Mcd tim Signal Strengtl, —62 dOw
Weak Signal StrengtW -77 dl3itt

File Name NI SERIES XIS Ff2 Urh Slow Rn’
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lest M-2 Urban Fast Rayleigh Urban Fast RayleighSignal Strength Medium Weak Medium WeaiImpairment Multipath + Noise Multipath + Noise FM WI Multipath + Noise + SCA Multipsth + Noise + SCAIdA TOA SCA TOA IOA —

-— —

Mod Co/No (dO) FO&C Co/No (dEl) EO&C GRP Co,’No (dl3) FO&C Co’No (dEl) c’
Ann Attn 28.00 67,75cw 20°’ - 63 ‘35 Small drop out. A Co/No Snail flutter. (No

Cs No S’s II flutter Co/No TOA level of impairment 23.74 59,49
AT&T 23.74 59.49 ssithout added noise. 28.00

.Amati — B Co/No Sm ill flutter. Cii’No NDSB Alt Attn — 23.74 59.49
2900 63 7. Small drop out. 29.00- 1,375

FM Co’Nn Sm..,) drop ouL Co/No TOA level of impairment 0 Co/No Small drop out Co’No N23.4 59.49 w,thout added noise. — 24.74 59,49
,ttn Attn 63.75 Lesel of impairment 0 Ott -—(‘W 3900 S--ia)) flutter. 63 ,S Without added noise A Co/No heDveen TOA and POP CoiNo

( 1 Co/No Isorse tlsan POP level — 59.66 closer to TOA -4.09AT&T 31751 59,66 of Impairment. 3.75 I esel of impairment /102 —Amati B Co/No hetsseen TOA and POF Co/Noisa Amt Atbi — S9.66 closer to TOA. -4.0’)
•

, $fltiQ S-s/i drop out. 63.75 Without added ttoise 63.75 I evel of impairment 0 u2FM ( o’N, Co/No v,orse thatt POP level B Co/No between TOA and POP Cs’No NA35.91 59.66 of impairment. 59.66 closer to TOA. -4.09
Attn

. Attn. High cut and warbles 63.75 6375 ll’ti Ci:t and —CW ‘17 d Sr’-t high cut, 61,75 Inirairment level A Co/No Small chirp Co/No 6’,-’ “- ‘sodLi/No Co/No between TOA and POP 56.’l 56.71 nsneUSADR 29.06 56.71 closer to POF. 6175 57.75 II (FMI B Co/No Small chirp C No h’-.”’ .1Atto Attn iligh cut, warbles and 56.71 56.1
-II /10 S’s-ill slurp 63 75 nlrght mute impairmertt 63.75 63.75 II ‘i tFM iii Ni Co/No le el between TOA and 1) CoiNo Sntall chirp Co No bk Li’33.96 6.7 I POP. 56,7 1 56.’!
ASia Visits ‘-or’oscr.d Attti (10(1 0i’it

( \5 ,_,,, ii ii’ be’ mid .i ‘t > 000 A Co/No NA CoiNo ‘s.\
Co No do. o i:’7ra-rmcnt Co/No NA — -13.73

USADR —. 5’) 12 -13.73 0,011 0 (P1
FM2 B Co/No N’\ 1 o’Nu N

Alt-u
‘ Ann — -13.73 -13.73

01 00G 0.00 0 r
FM Co/No NA 0 Co/No NA I Ni N

-13.73 -13.73 -13.73
— -13.73 —

Notes
‘)‘csicrs DM1 ,.RMc Medium Signal Strengtlu= -62 dltin

Weak Signal Strenglh= -77 dl)m

litc Naiiic St SERIIES Xl.S 512 Cr6 Cesi 1Cm



ETA Digital Audio Radio Test Laboratory

Test M-2 Rural Fast Rayleigh
Rural Fast Ra)teighSignal Strength Medium 11 Weak Medium w.- iiImpairment Multipath + Noise Multipath + Noise FM w/ Multipath + Noise + SCA M.itii - SC \IDA TOA SCA TOA it/AMod Co/No IdOl I1)&C Co/No (dB) EO&C GRP Co/No (dO) llO&C Co/Rn ldOi OS CAW Attn Many flutters and mutes, 3200 Q’jcw 22 63.15 Level of impairment A Co/No Small fliHer c&N NI o/N Sn/I drop out, Co/No between TOA and POP, 27.74 -4.26AT&T 27.74 59.49 closer to POF. 32.00Amati

B Co/No Medium drop out. C No N ADSB Attn Attn Many flutters and mutes, — 27.74320° 6l 7 Level of impairment 3200 PM’)FM ( n/No Small drop out Co/No between TOA and POF, B Co/No Small drop out. CoRn NA27.74 59.49 closer to POP. 27.74 -3.26AM Attn 63 eve) of impairsnens 0.00/90° Srrrll flutter, 3 75 No recovered Audio, A Co/No hetween TOA and POP CoRn1 n/No Co/No 59.66 closer to POP. -4.054T&T c tot 59.66
1 evel of impairmentAmati

B Co/No between TOA and POF Ci No NLsn Attn Attn 59.66 closer to POP. 4.09050° Snail flutter. 63,75 No recovered Audio. — 63.75 I evel of impairment 002
—

FM Co/No Co/No B Co/No betsvees TOA and POP Co/No N.\._!-°L._ 59.66
— 59.66 closer to POP, -4.0°Attn NA Ic’. ci of Attn 11.00 t J2

*

( —* 6’) 7 mparrr’s’t 0.00 A Co/No NA toNi S,.\Co/No Ocsasional chirp Co/No NA
— -7.04 -7.11.1USAI)R 56.7t -7.04 0.00 0.00FMI —

B Co/No NA I s/No N-SAttn — Attn — -7.04 -7.0400”) 000 0,00
‘FM Co/No NA Co/No NA 1) Co/No NA Co/No NA-7.04 -7.04 -7.04AM Vrrttr.ils no recovered Attn It (tO( \V L6i75 audio 000 A Co/No NA t. n/No NACo/Rn jtc\ei/d a ‘i II kid Co/No NA

— —13.73USAI)R I 511.02 ol in’7oirment -13.73 0.00 ; 0°Fr%t2
B Co/No NA (‘n’No NA‘ .p ARts -13.73 -t3.3no 0.00 0.00 0.00FM o NA Co/No NA B Co/No NA c.”c0 NA— I. .13.73J -13.73

— -‘3.73Notes’
I cite’. CMI R\tc Medium Signal Strengtls= -62 dIM

Weak Sigtsal Strengt!s= -77 dlliss

Ide Name NI SLRII/S XLS 512 Rural Fast Ra



FdA Digital Audio Radio Test Laboratory

rest M-2 Terrain Obstructed Rayleigh
Terrain Obstructed Rayleigh

Signal Strength Medium i Weak Medium Weak
Impairment Multrpath + Noise Multipath + Noise FM w/ Multipath + Noise + SCA Mu::’rath + Noise + SCA

TOA
•, TOA SCA TOA TOAMod Co/No 1dB) EO&C Co/No (dB) EO&C GRP Co/No (dB) EO&C Co/No (d13) 1r&cMm Attn Many drop outs. 32.00

-—

(A 7000 .63.IS Wrthout added noise A Co/No Small drop out. Co/No — NACo/Ni, Smnll drop out. Co/No Level of impairment — 27.74 -4.26AT&T 2q74 59.49 between TOA and POF
.... 31.00Amati

B Co/No Medium drop out. c./N N\
DSU tm Attn Many drop outs, 26.74 -4.263L(0 6]:7 Without added noise 32 00’ (t.trrFM C •No Sn,ll drop Out Co/No Level of impairment B Co/No Small drop out (‘n/No N\26.73 59.49 between TOA and POP — 27.74Attn

— Attn 0.00 u.0.’
——

(“A 63 75 - I e.el of impairment 63 15 A Co/No NA tn \o NI nfNo I ‘tiveen ‘fOA arid POF Co/No NA -4.09 -4.0’>AT&T 59 66 Closer ro TOA. 59.66
Amati

B Co,’No NA Co/Ni) N
LSB Atm Attn

— -4.09 .4.0’>6175 mel o[imrla,rrrcnt 63.75 000 000FM Co’No bet’een TeA and t’OI Co/No NA B Co/No NA Co/No N59.66 Closer ro TOA 59.6 -4.09 -4.09— Arm Ci’ mel t Attn 0.00(“A — 61 75 mono””’ r
. 0.00 A Co/No NA Co/No N\( o No lligh cut. “.arbles and Co/No NA

— -7.04 -7.1)4USADR c6.7t occasional mutes. -7.04 0.00 o.oo —

FMI
B Co/No NA Co/No \\Attn Attn -7.04 -7.04000 000

— . 0,0(5M (0/N’) t: Co/No NA B Co/No NA Cw’o N.\.704 -7.04
— -7.04 -7.04rrnr - 4ttn 0.00(“A‘ 63 7 No recovered audio 000 A Co/No NA (‘n/No NC’o/N Hmond a POF level Co/No NA -13.73 -13.73IJSAI)R 50.02 of Impairment. -13.73 0.00 a 110FM2 —

B Co/No NA (o/No NA— Arm
-13.73 -13.73n 00 0.00
. 0.00 000FM CofNo N\ Co/No NA B Co/No NA C,r”,o N13.71 -13.73

— -13.73 -‘3.73Notes.
I’ ‘ ‘r M ‘ TC\lc Medinrrrr Signal Strcngrlr —62 illlnni

‘Weak Signal Strengtlr= .77 d ltnni

File Nanne MSERIFS Xl.S M2 Ter Ohst Ray

P,rg 12,’t C’



EIA Digital Audio Radio Test Laboratory

lest M-2 Urban Slow Doppler
Urban Slow DopplerSignal Strength Medium Weak Medium WeakImpairment Multipath + Noise Multipath + Noise FM WI Multipath + Noise + SCA \lu’tip.iih NJse + SCAIs)’s TOA SCA TOA TOAMod Co/’Ni (dI() LO&C Co/No (dO) lO&C GRP Co/No (dO) EO&C Co/No (dl5Attn Stac Pop and mute Attn viedlum duration mute, 0.00 0M13 —

CW 0’S 75 I mel of impairment “ 0.00 l.met of impairment A Co/No NA Co/No N’sCo “Jo between TOA and POF, Co/No between TOA and POF, .4,26 -4.26AT&T 59.49 J,closer to TOA -4,26 closer to POP. .0,00. o 00Amati
B Co/No N’s Co No NADSB Attn .‘lstter and muse Attn Long duration mute. -4.26 3.2663 5 Level of impairment 000 Level of impairment 000 000FM (‘n/No between TOA and POP, Co/No between TOA and POP, D Co/No NA Co ‘No NA59,49 closer to TOA -4.26 closer to POF. — -4.26 .426AIIm With no added noise

. Attn .000 0,1)0 —
CW n3.?.& ‘ecovered audio is 0.00 A CofNo NA Co’No N’sCnP’.o On5iSICnt with POP Co/No NA

— -4.09 -309AT&T 59.66 as iieepest mp fades -4.09 : 0.00
— oooArnati —

B Co/No NA Cn No SLSTt Attn With no added noise Attn -3.09 -4.096375 recoe’ed audio is ‘P 00 0•110FM Co No corsOent with POP Co/No NA 0 Co/No NA (oNn N,•59.66 .. deepest mp fades -4.09 -4.09 -4,O’t -Attn
. 0.00(.W 0 )5 P.c.. A Co/No Co ‘NoCo’No Co/No -7.04 -7.04USADR .704 -7.04

— 0.00 0.00FMI
II Co/No Cc”NoAtm Attti . -7.04 -7.04000 0.00

“ 0.00 ‘000FM to/No Co/No 0 Co’No Co No.7.04 -7.04
— -7.04 -“.04

— Attn Attn 0,110( V. 0.00 000 A Co/No to NnCo/No Co/No .13.73 -13.73USADR -13,73 -13,73
— 0.00 oooFM2

B Co/No Co’NnAttn Attn
0,00 .O0 0.00 000FM Co/No — Co/No 0 Co/No Cn’Nc.-13.73 -13.73

— -t3.73 .13.73Note’
‘I’’stc is 5Th’ I.. ML Medium Signal Strengsh= -62 dIt in

Weak Signal Strengtti= -77 dBm

File Name; M SIiRtI/SXLS M2 0th. Slow Dop



EIA Digital Audio Radio Test Lboraory

Feat M-2 Urban Fasi Doppler
Urban Fast DopplerSignal Strength Medium Weak Medium Weak

Impairment Multipath + Noise Multipath + Noise FM wI Muitipath ÷ Noise + SCA Multipath + Noise + SCA
TOA j - TOA SCA TOA TOAMod Co/No(dEl) E0&C CofNo(dB) EO&C GRP Co/No(dB) EO&C Co/No(dB) EO&CAlto Aim

— 000CW 0* Small flutter 2 00 Small flutter A Co/No NA
Co/No’1NA

Co/No Co/No -4.26 -4.26AT&1 1674 1774
— OOAmati

B Co/No NA Co/No NADSB — Altta Attta 426 426201) Smsll rutter 2M0 Small flutters
— *00FM CoNo Co/No D Co/No NA Co/No NA17.74 17.74 -4.26 -4.26.:Atth •- -:

///////00/////: L:/::o.oo(7 .S0.00-:. lL: A Co/No Co/NoCo/No Co/No -4.09 -4.09ATT 409 409
00Amnti

i jj B Co/No Co/NoISO Attfl J
— -4.09 -4.09000 000 000FM Co/No I Co/No 0 Co/No Co/No-4.09 -4.09 -4.09 -4.09Attn Atbi 000cv 000 — 000 A Co/No Co/NoCo/No Co/No
— -7.04 -7.04US.DR -7.04 -7.04

: ::*00FM I
B Co/No Co/Nokurt

— 704 704000 000 000 0*0FM Co/No Co/No D Co/No Co/No• .7.03 -7.04
— -7.04 -7.04Attn Attn 000 000CW 000 Q0• A Co/No Co/NoCo/No Co/No -13.73 -13.73USADR .13.73 -13.73 ::::::00o..-:::..FM2

B Co/No Co/NaAttn Alto 1373 13 73000 *0* 000 000FM Co/No Co/No D Co/No Co/No-13.73
— -13,73 -13.73Notes

1 esters t)ML,RMc Medium Signal Strength— -62 dItm
Weak Signal Strength— -77 dBm

u—

-________

File Name M SERIES XLS Nl2 Uris Fast Dop

loge 4 1



EIA Digital Audio Radio Test Laboratory

en M-2 Rural Fast lioppler
Rural Fact Doppler

—

Signal Strength . — Medium Weak
Medium v

—

Tmpairiieot Mii’tirmir, 4 Nois Multipath + Noise FM / Multipatli + Noise + SCA
tnico

1OA TOA SCA TOA
TOA 1

Mod Co/No (dl)) EO&C Co/No (dli) EO&C GRP Co/No (dl3) EO&C Co/No (dli) FfltUAttn . Attn :
.. 0,00CW 1500 Small drop out and ItCO Small drop Out A Co/No NA Co/No NA

co/No flutter Co/No
-4.26

.4.26
AT&T 13.74 - 13.74

—

. 0.00
Amati

B Co/No NA Co/No N \
DSB Attn Attn

-4.26
-4.26

19.00 Small flutter 1800 Small flutter O,0 .

. o.ooI’M Co/No Co/No D Co/No NA Co/No NA
14.74 13.74

-4.26
-4.26Attn

.
Attn

: 0.00
. 0.00

cw 0.00 :: 000 A Co/No
Co/No

Co/No Co/No
-4.09 -4.09

AT&T -4. -4.09
ø.øp

‘

,\niiti
B Co/No Co/No

LSfl Attn
. ttn

— -4.09
-4.09

0 00
... .... 00

,Q
0 011

I’.! Go/No Co/No D Co/No
Co’So-4.09

-4.09 4Q()
--- -

.-.-

----.-

, Attn Attn .

0.00
— (100

CW 000 0.00
A Co/No

Co/NoCo/No Co/No
-7.04

-7.03
USADR -7.04 -7.03

.. . 0.00..
‘ 0.00

FMI
13 Co/No

Co/NoAnn Alt?) .

-7.04
-7.03000 :

... :o :I’\l Co/No Co/No t) Co/No Cu/No —

.0.t : -7.04
— -7.04

.7.04 -— —

.— —

— Attn
. Attn

. : .0.00: 0.011
r:w 000 ‘frOG . A ‘ Co/No

Co/NoCi5/No Co/No
.13.73

-13.73
USADR -13.73 .13.73 — .. ::0.P0 :

000.
FM2

B Co/No Co/No

—.

. .

.. Aitti ...
— .13.73 -13.73000 0.00 0,00:.

0.01)FM Co/No Co/No
. D . Co/No Co/No

13.73 -13.73
-13.73 -13,7)Notes:

[curs DM1.. RMc
Medium Signal Strengtti -62 dl(m

Weak Signal Strength= -77 dIlm

File Name M SERIES XLS M2 Rural Fast Dop
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EIA .D.igitalçAudio Radio Test Iaboratory

est M-2
— - Terriin Ohsrtivlcd Doppler

Tertin Ohtnictcd DopplerSinaI St,ngth Medium Wcak Medium Werktmpcrment
- Multipotlc + Noise Multipasli + Noe ?.4 wI — Muhpth + Noise + SCA Multcpatlr i- Noise 4- SCAbA TOA SCA TOA mA

—

Mod Co)No(dB FO&C — CotNo(dB) EO&C GRP Co/No(dB) EO&C CoINo(dB) FO&C- - .-‘‘--.

.
(‘A Small drop ut •4-.00 - Small drop out A Co/No lA Co/No NA. CoiNer Co/No -4.26 -4.26

-

-T&T 20.74 19.74
.---_-:,llAmati

B Co/No NA Co/Ne NADSB — - Alter ‘:.:-:Ath1 -:
- -4.26 -4.26

,

-2400 -- cr1r’I drop out 4 00
--

Small flutter
—

-

- -o --

l-.’rl Co/No Co/No D Co/No NA Co/No NA19.74 19.74 -4.26
,. -4.26

- . .Atto - --:QQ.. -ooo -

CW
- j.O.O4) - 000 A Co/No CoNicCo/No Co/No .4.09 -4.094.T&T -4.09 — -4.09 b.oo

--

Amall
II Co/No

- Co/Ncri.SB -‘ MItt -

-_ Attn -4.0 -4.09000
— Otl 000FM Co/No

- Co/No D Co/Ne Co/No-4.09 -4.09 — -4.09 -4.09Attn jitLtt 0 oO ttocw - - - ooi :--

A Co/No Co/NoCo/No Co/No -304 -7.04t’SADfl -7.t)4 -7.04
-- 0.00EMI

11 Co/No Co/No./iiDs-
. ::-- $Attli -7.04 -7.04: ----. cSSbOO

— 0.0
- 0.00FM Cu/No Co/No I) Co/No Co/Ncr.7.04 -7.03 -.04 -7.04

--

=
.

-.

-

sLter
-

- Attn
-- ii 00CW -. --

- 000 A Co/NoCo/No Co/No -13.73 -1373USAflR -13.73 -13.73
-- 0.00 000 -

M2
B Co/No C. cr/Ncr•Atti Atits — -13.73 -13.73000 0.00

- 0.00
— 0 00FM CoiN’ Co/No D Co/Ne Co/No-13:73 13.17 — -13.73 -13.73Notes:

—1 cOecs l)MI..RMc Mcdicccrc Signal Streccgtlc. —6’ dltccc
Weak Sigccccl Strercgtlc= -77 dIlm

File Name M SERIES XLS M2 Tm Obst Dop
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