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NRSC-R35

FOREWORD

NRSC-R35, 67 kHz-Compatible High-speed Data System Laboratory Test Report, is the third of three test
reports submitted to the NRSC’s High-Speed FM Subcarrier (HSSC) Subcommittee. Three digital FM
subcarrier systems were evaluated during these tests—DARC (submitted by Digital DJ, Inc.), STIC
(submitted by Mitre Corporation), and HSDS (submitted by Seiko, Inc.). The co-chairmen of the HSSC
Subcommittee at the time of the submission of NRSC-R35 were Michael Rau and David Kelly. The
NRSC Chairman at the time of the submission of NRSC-R35 was Charles Morgan.

The NRSC is jointly sponsored by the Consumer Electronics Association and the National Association of
Broadcasters. It serves as an industry-wide standards-setting body for technical aspects of terrestrial
over-the-air radio broadcasting systems in the United States.
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS = -

| Test & A Type of -~ . . | System: 1
TestGroup | Impsirment | TEST PROCEDURE. Bl | Satev | sako | wimne | Data so be-
E 1.3.Host | 1. This test will be conducted; tilizing three different | Objective | M (- 65 X ::/t::ed
’analog to L RF path distortion scenarios - ‘narrow band;” moderate dBm). L ‘ MER a't
Host analog ._.HSSC’\NIth .. | amplitude slope, and _seve 10%. 10% OME and
-> digital | 'dlstortlon in multipath’ slmulator wull ‘be POF
subcarrier | RF path N distortions. - {undistorted
' | 2. ABBA® and silénce’ wnll '‘be’ usecf"to-modulate the main RF path)
audio channel Moderate audlo processing will ‘be P
used. ‘
3. Using an undistorted RF.channel, Gaussian noise msEtinzet:s
will be added to the RF signal until the OME and POF (at OME
are observed. and POF as
4. Using noise levels required for OME and POF found # determined
in step 3, each of the distortion scenarios will be in step 3)
switched in, and the HSSC MER will be recorded.
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS - ..« .
Test & .
Test Group | Impairment TEST PROCEDURE R:f o Sig Lev g:is'::m: fnﬁtsén '[;e.:.t rtesglts
) eiko. ata to be
F 1. HSSC 1. Subcarrier group C will be used for this test. Objective | M (-65 | X % | recorded
-> 67 kHz | 2. With all the subcarriers in group C operating, the dm) | Au.du? SN
HSSC | analog™ .~ "Aaudlo SN ratio for the 67 kHz analog subcarner _ 10% ratio in 67
subcarrier | subcarrief channel will be measured. : ' 10% kHz analog
-> RDS "1 3. The HSSC and RDS subcarriers will be alternately S subcarrier
and 67 kHz turned on and off. Each time, the’ ‘audio S/N ratio for :
analog the 67 kHz analog subcarrler channe! will be o
subcarrier measured. R
2. HSSC 1. Subcarrier group C will be used for this test. Objective | M {-65 | X. X
-> RDS 2. With all the subcarriers in group C operating, and no |’ - dBm) ' Co/No,
subcarrier noise, HSSC MER and RDS BLER will be recorded. 110% 10 % MER at
3. The HSSC and 67 kHz analog subcarriers will be R : OME and
alternately turned.on and off (no noise case) ‘Each POF (HSSC)
time, the RDS BLER wnll be recorded
4. Noise wiil then:be added to t :‘al ‘until the OME BLER (RDS)

and POF #te observed in the HSSC»-slgnaI

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

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

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

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

L
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NOTES

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

2) 67 kHz and 92 kHz subcarrier generators used for carrier X each set for 10 % injection
3) The receivers used in test D-1 will be used for this test
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67 kHz COMPATIBLE HIGH SPEED DATA LABORATORY TESTS _ -
Test & . - Type of System: | System: Test results
Test Group | Impairment- | TEST PROQEDURE- Eval Sig Lev |- Seiko MITRE Data to be
. ) T e S SRR T ded
H 1. Phase, 1. The following tests will be conducted: with the Objective | M (-65 | X - - :::;: teo
HSSC to 19 HSSC signal NOT locked to the stereo 19 kHz pilot: dBm) o tests B-1
System kHz pilot - B-1 (signal failure with noise) _ 10% and D-1)
specific

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

yi





