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NRSC-R34

FOREWORD

NRSC-R34, High-speed Subcarrier (Digital) HSSC Field Test Report, is the second of three test reports
submitted to the NRSC'’s High-Speed FM Subcarrier (HSSC) Subcommittee. Three digital FM subcarrier
systems were evaluated during these tests—DARC (submitted by Digital DJ, Inc.), STIC (submitted by
Mitre Corporation), and HSDS (submitted by Seiko, Inc.). The co-chairmen of the HSSC Subcommittee
at the time of the submission of NRSC-R34 were Michael Rau and David Kelly. The NRSC Chairman at
the time of the submission of NRSC-R34 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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EIA SCA MIXER III '
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SCA Group Chart (7" A
Dial numbers are selected telephone numbers (DTMF tones) for use with the Conex DT 55 remote control unit I 9
Relays in the remote control unit control the select lines of the SCA Mixer WV
Dial numbers correspond to Group numbers (in block dia.) (/("5 i
No entry (in chart) = OFF /

ON
ON
2KHz ON
Procedure; Dial up Phone Codes;
1) Mixer must be in Remote Mode (No.) Number only = monentary relay ON (for duration of key depression)
2) Dial up remote control (#® + (No.) = Relay ON
3) Enter Password (EIA1) (#H + (No,) = Relay OFF
4) Enter ### (turns all relays OFF) (##HH = All relays OFF
5) Enter (#) + (desired group number) (*#*) = Unconditional Hang Up
When test is complete; (*) = Clear command
6) Enter ### (turns all relays OFF) (***) + (No.) will return the status of the associated relay with tones
7) At the completion of all tests;
Enter *#* for hang up Note:

DT 55 is configured for "Interlock Mode" of operation.
Only one relay (Group) at a time is permitted to be on
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SCA Group Chart
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Dial numbers are selected telephone numbers (DTMF tones) for use with the Conex DT 55 remote contro! unit C UMM‘ Mﬂ !
Relays in the remote contro! unit control the select lines of the SCA Mixer [0 chawnels )
Dial numbers correspond to Group numbers (in block dia)
No entry (in chart) = OFF
Group No.| Off 1 2 3 4 5 6 7 8 9 10
Dial Number| #s# #1 #2 £3 #4 #5 #6 #7 #8 #9 #0
SCA Inject. (%) 0 10 10 13 10 13 20 10 13 20 [ NA
AUX 1 10 ON JAUX 1
Digital DJ 10 ON | ON Digital DJ
MITRE 10 ON | ON | ON MITRE
Seiko 10 ON | ON | ON Seiko
S7KHz 3 ON ON ON | ON ON | ON | ON |57KHz
92KHz 7 ON ON ON | ON |92KH:z

Procedure;

1) Mixer must be in Remote Mode
2) Dial up remote control
~3) Enter Password (EIA1)

4) Enter ### (turns all relays OFF)

S) Enter (#) + (desired group number)
When test is complete,

6) Enter ### (turns all relavs OFF)

7) At the completion of all tests:
Enter *#* for hang up

Fre Name SCA_MIX3 XLS

Dial up Phone Codes:

(No.) Number only = monentary relay ON (for duration of key depression)
(#¥) + (No.) = Relay ON

(%) + (No.) = Relay OFF

(#+#) = All relays OFF
(*#*) = Unconditional Hang Up

(*) = Clear command

(***) + (No.) will return the status of the associated relayv with tones

Note:

DT 55 is configured for "Interlock Mode" of operation.

Only one relay (Group) at a time is permitted to be on
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Signal

Digital Radio Test Laboratory

No Main Channel Modulation on the Harris THE-1.

DDJ Pilot input from Orban (normal) or from WGAR decoded pilot from Belar (off air).

Noise Level

CJ/N,

4.31
4.56

4.56
4.31

File Name: Ai813

Attn
5.50
5.75

5.75
5.50

BER
0.030
0.005

0.023
0.066

Error Level (%)

20 Byte 220 Byte

0.170
0.049

0.122
0.292

1.333
0.267

0.800
2.400

Pilot Input

Locked to Orban

Locked to Belar Decoded Pilot from WGAR off Air

Pilot Investigation
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APPENDIX, E

Field Test Subcarrier Mixer Tests

Two subcarrier mixers were custom built for the HSSC tests: laboratory and field. Because the WGAR exciter
required a higher input voltage than that used at the WKSU transmitter, the subcarrier mixer output level had to be
increased for the WGAR tests. The method used for increasing the output level resulted in additional amplitude
slope across the baseband . The frequency response of the laboratory unit was flat.

Figure 1 shows the frequency response of the field test mixer in the WKSU gain mode and Figure 3 in the WGAR
gain mode. Tables 1 and 2 show the occupied bandwidths and slope for each system.

Table 1. Subcarrier Mixer Frequency Slope Across System Channel - WKSU Mode

Slope | Occupied BW
System (dB) (kHz)

DDJ 0.7 24.0
MITRE 0.4 15.2
Seiko 0.3 16.0

Table 2. Subcarrier Mixer Frequency Slope Across System Channel - WGAR Mode

Slope | Occupied BW
System (dB) (kHz)

DDJ 15 24.0
MITRE 1.0 15.2
Seiko 0.7 16.0

To quantify the effects of the slope on the DDJ system, two additional laboratory tests were conducted: test B-1
noise and B-3 multipath. The tests compared the system performance through the laboratory mixer with a flat
frequency response (Figure 5) against the field test mixer in both modes. Using a digital oscilloscope (HP-54602B)
" to calibrate injection, there were no changes in the C/No for any of the three mixer modes. Using an analog
oscilloscope to set subcarrier injection, the DDJ OME C/No performance increased in the WGAR mode by 0.25 dB.

The multipath tests were conducted without main channel audio and with clipped pink noise. The Urban Fast
scenario was used for this test. Because the DDJ system exhibited errors, no noise was added to the signal. The
message error rates observed using the lab and field test (WGAR mode) mixers are close, indicating very similar

performance.



3CA Mixer Freq. Resp. (8dB=1V) WKSU

10 .000
.B690
.Boaa
.8088
.00080
.8080
.8000
.0088
.8880

@ = N WL oy 0D

.8

.880
.800
.8ae
.80
.000

.8ag
886
.860
-18.88

.eeeg i - -

AMPL(dBr) vs FREQ(Hz)

28k

.....................................

T Y T I

....................................




.88
.88

.84
.80
.88

.80
.88

.88
.8a

.80

.8a

.00 i

.88 i

.00 ;-
.88 i

Hixer THD vs Frequency (BdB=1V) WKSU

..................................
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Noise Level
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Lab and Field Mixer Performance Comparison
Digital DJ 10% Injection
Injection level set same as field test
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0341  2.400

Injection level set with digital oscilloscope
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20 Byte 220 Byte
0.195 1.333
0.097 0.533
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Lab and Field Mixer Performance Comparison with Multipath

Error Level (%)
Multipath BER 20 Byte 220 Byte Program Mixer Mode
Urban Fast 0.031 0.195 1.600 Pilot Only Lab Lab
Urban Fast 0.043 0.170 1.333 Pilot Only Field WGAR
Multipath BER 20 Byte 220 Byte Program Mixer Mode
Urban Fast 1.326 6.569 36.00 CPN Lab Lab
Urban Fast 1.217 6.764 33.60 CPN Field WGAR

DDJ 10% Injection

File Name: Ai813 Mixer Comparison Page 1 of 1
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Ford Motor Co. Antenna Tests (cover sheet only)
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Crest Factor Measurements





