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1.0 Transmitter Rated Power Output

RULE PART NUMBER:
TEST RESULTS:
TEST CONDITIONS:

TEST EQUIPMENT:

2.1046 (a) (¢), 22.535, 24.132
See results below
Standard Test Conditions

50-Ohm Atten, Bird Electronics Model 50-A-MFN-20 (20dB, 50W)
50-Ohm Atten, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
Power Supply, Hewlett Packard Model 6653A

Digital Multimeter, HP 3478 A

Power Meter, Model HP437B

TEST SET-UP:
TEST UNIT »| ATTENUATORS > POWER
METER
1
POWER DIGITAL
SUPPLY MULTIMETER
TEST RESULTS:
Frequency | DC Voltage at | DC Current into | DC Power into | RF Power Output
(MHz) Final (Vdc) | Final (Adc) Final (W) (W)
896.050 12.7 2.26 28.7 10.0
896.050 7.70 0.77 5.93 1.0
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2.0 Transmitter Spurious and Harmonic Outputs

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

TEST UNIT

2.1051, 90.210 (c,3)(d,3)(e,3),(j,3) 24.133, 22.359

For 10 Watts: 55+10Log;¢(10 Watts) = -65 dBc
or -65dBc, whichever is the lesser attenuation.

For 1 Watt: 55+10Log;(1 Watt) =-55 dBc
or —65 dBc, whichever is the lesser attenuation.

Meets minimum standards (see data on following pages)

Standard Test Conditions, 25 C
RF Voltage measured at antenna terminals

TIA/EIA — 603-C

50-Ohm Atten, Bird Electronics Model 50-A-FFN-20 (20dB, S0W)
50-Ohm Atten, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
Power Supply, Hewlett Packard Model 6653A

Spectrum Analyzer, HP 8563E

Power Meter, Model HP437B

Reference Generator, Agilent E8257D

High Pass Filter, Mini Circuits VHP-16, Fc = 1900 MHz

ATTENUATORS HIGH PASS

POWER
SUPPLY

A 4

™  FILTER

=

Filter By-Pass

A 4

REFERENCE POWER SPECTRUM
GENERATOR METER ANALYZER
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MEASUREMENT PROCEDURE:

1. The transmitter carrier output frequencies are 880.050. 891.050, and 901.950.
The reference oscillator frequency is 23.04 MHz. The power amplifier has
voltage levels at 14.0 Volts and 8.0 Volts for 10 watts and 1 watt, respectively.

2. The carrier reference was established on the spectrum analyzer with the filter by-
pass in place. Then the spectrum was scanned from DC to 2 Fc. Finally, the
high pass filter was inserted to null the carrier fundamental and extend the range
of the spectrum analyzer for harmonic measurements above 2 Fc.

3. At each spurious frequency, generation substitution was used to establish the true
spurious level.

4. The spectrum was scanned to the 10™ harmonic of the highest internally
generated frequency.
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Tuned Frequency | 880.050 Tuned Frequency | 880.050
MHz MHz
Power (Watts) 10.0 Watts Power (Watts) 1.00 Watt
Power (dBm) +40 dBm Power (dBm) +30 dBm
Spec Limit -65 dBc Spec Limit -55 dBc
Worse Case -102 dBc Worse Case -100 dBc
Spurious Relation to | Relative Spurious Relation to | Relative
the Carrier | to the the Carrier | to the
Carrier Carrier
Frequency (MHz) Frequency (MHz)
1760.100 2Fo -106.00 1760.100 2Fo -106.00
2640.150 3Fo -115.00 2640.150 3Fo -110.00
3520.200 4Fo -110.00 3520.200 4Fo -111.00
4400.250 SFo -108.00 4400.250 5Fo -113.00
5280.300 6Fo -124.00 5280.300 6Fo -111.00
6160.350 7Fo -110.00 6160.350 7Fo -108.00
7040.400 8Fo -112.00 7040.400 8Fo -104.00
7920.450 9Fo -102.00 7920.450 9Fo -100.00
8800.500 10Fo -112.00 8800.500 10Fo -102.00
Tuned Frequency | 891.050 Tuned Frequency | 891.050
MHz MHz
Power (Watts) 10.0 Watts Power (Watts) 1.00 Watt
Power (dBm) +40 dBm Power (dBm) +30 dBm
Spec Limit -65 dBc Spec Limit -55 dBc
Worse Case -102 dBc Worse Case -99 dBc
Spurious Relation to | Relative Spurious Relation to | Relative
the Carrier | to the the Carrier | to the
Carrier Carrier
Frequency (MHz) Frequency (MHz)
1782.100 2Fo -107.00 1782.100 2Fo -107.00
2673.150 3Fo -115.00 2673.150 3Fo -103.00
3564.200 4Fo -106.00 3564.200 4Fo -107.00
4455.250 SFo -105.00 4455.250 5Fo -99.00
5346.300 6Fo -121.00 5346.300 6Fo -108.00
6237.350 7Fo -107.00 6237.350 7Fo -106.00
7128.400 8Fo -106.00 7128.400 8Fo -104.00
8019.450 9Fo -102.00 8019.450 9Fo -101.00
8910.500 10Fo -112.00 8910.500 10Fo -104.00
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Tuned Frequency | 901.950 Tuned Frequency | 901.950
MHz MHz
Power (Watts) 10.0 Watts Power (Watts) 1.00 Watt
Power (dBm) +40 dBm Power (dBm) +30 dBm
Spec Limit -65 dBc Spec Limit -55 dBc
Worse Case -102 dBc Worse Case -103 dBc
Spurious Relation to | Relative Spurious Relation to | Relative
the Carrier | to the the Carrier | to the
Carrier Carrier
Frequency (MHz) Frequency (MHz)
1803.900 2Fo -106.00 1803.900 2Fo -112.00
2705.850 3Fo -102.00 2705.850 3Fo -114.00
3607.800 4Fo -111.00 3607.800 4Fo -111.00
4509.750 5Fo -111.00 4509.750 5Fo -108.00
5411.700 6Fo -114.00 5411.700 6Fo -107.00
6313.650 7Fo -109.00 6313.650 7Fo -103.00
7215.600 8Fo -107.00 7215.600 8Fo -104.00
8117.550 9Fo -106.00 8117.550 9Fo -101.00
9019.500 10Fo -112.00 9019.500 10Fo -103.00
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3.0 Frequency Stability with Variation in Supply Voltage

RULE PART NUMBER:  2.1055 (d)(1), 90.213 (a), 90.645(f) 24.135, 22.355

MINIMUM STANDARD: Shall not exceed +£0.50 ppm

TEST RESULTS: Meets minimum standard, see data on following page
TEST CONDITIONS: Standard Test Conditions, 25 C 13.6 Vdc Nominal
TEST EQUIPMENT: Frequency Counter, HP 8901A Modulation Analyzer

DC Power Supply, Hewlett Packard Model 6653 A

Digital Voltmeter, HP 3478 A DMM

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)

TEST SET-UP:
TEST UNIT ATTENUATOR ATTENUATOR
POWER SOURCE DIGITAL FREQUENCY
MULTIMETER COUNTER
TEST SET-UP
Channel Frequency: 891.050 MHz
Tolerance Requirements: +0.50 ppm
Highest Variation: ppm
Power Output: 10 Watts
Input Voltage | Frequency Frequency Frequency Error
Error
(Vdc) (MHz) (Hz) (ppm)
10.0 891.050000 0.00 0.00
13.6 Nominal | 891.050000 0.00 0.00
30.0 891.050000 0.00 0.00
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4.0 Frequency Stability with Variation in Ambient Temperature

RULE PART NUMBER:  2.1055 (d)(1), 90.213 (a), 90.645(f) 24.135, 22.355

MINIMUM STANDARD:  Shall not exceed +0.50 ppm from test frequency

TEST RESULTS: Meets minimum standard, see data on following page
TEST CONDITIONS: Standard Test Conditions
TEST EQUIPMENT: Frequency Counter, HP 8901A Modulation Analyzer

DC Power Supply, Hewlett Packard Model 6653A

Digital Voltmeter, HP 3478 A DMM

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
Climate Chamber, Tenney Jr.

TEST SET-UP:

CLIMATE CHAMBER

TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SUPPLY DIGITAL FREQUENCY

MULTIMETER COUNTER




Channel Frequency:

Voltage & Power Level:

896.050000 MHz

13.6V Nominal @ 10 Watts

Highest Variation: -0.48 ppm
Temperature Measured Frequency Frequency
Frequency Error Error
(Deg C) (MHz) (Hz) (ppm)
-30 896.049620 -350 -0.39
-20 896.049540 -430 -0.48
-10 896.049710 -260 -0.29
0 896.049810 -160 -0.18
10 896.049920 -50 -0.06
20 896.049950 -20 -0.02
25 896.049970 0 0.00
30 896.049980 10 0.01
40 896.049920 -50 -0.06
50 896.049840 -130 -0.15
60 896.049830 -140 -0.16
Channel Frequency: 896.050000 MHz

Voltage & Power Level:

13.6V Nominal @ 1 Watts

Highest Variation: -0.48 ppm
Temperature Measured Frequency Frequency
Frequency Error Error
(Deg C) (MHz) (Hz) (ppm)
-30 896.049620 -350 -0.39
-20 896.049540 -430 -0.48
-10 896.049710 -260 -0.29
0 896.049810 -160 -0.18
10 896.049920 -50 -0.06
20 896.049950 -20 -0.02
25 896.049970 0 0.00
30 896.049980 10 0.01
40 896.049920 -50 -0.06
50 896.049840 -130 -0.15
60 896.049830 -140 -0.16
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5.0 Transmitter Occupied Bandwidth Necessary Bandwidth
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RULE PART NUMBER: FCC: 2.201, 2.202, 2.1033 (c)(14), 2.1049 (h), 2.1041, 90.209, 24.131, 22.359

Necessary Bandwidth Measurement
This radio modem uses digital modulation signals, passing through a Squared Root Raised Cosine a=0.2 or a=0.5 DSP
implemented low-pass filter to an FM transceiver. The digital modulation is based on SRRC4FSK allows a SRRC2FSK
subset to be used for lower bit rate with a better sensitivity reception. The necessary bandwidth calculation for this type of
modulation is not covered by paragraphs (1), (2) or (3) from 2.202(c). Therefore, the approach outlined in (2.202(c)(4)) is
applicable in this case.

The measurement explanations are provided below.

Necessary Bandwidth Measurement:

Channel Emission Data Rate Baud Rate Measured Measured 99%
Spacing Type Peak Occupied BW
Deviation

6.25 kHz 3K30 FID 4 kbps 4000 1.15 kHz 3.30 kHz
6.25 kHz 3K55F1D 8 kbps 4000 1.09 kHz 3.55kHz
6.25 kHz 3K20 F1ID 12 kbps 4000 1.15 kHz 3.20 kHz
12.5 kHz 8K20 F1D 8 kbps 8000 3.05 kHz 8.20 kHz
12.5 kHz 8K30 F1D 16 kbps 8000 3.70 kHz 8.30 kHz
12.5 kHz 8K50 F1D 24 kbps 8000 3.725 kHz 8.50 kHz
12.5 kHz 8K08 F1D 32 kbps 8000 3.728 kHz 8.08 kHz
25 kHz 16K5 F1D 16 kbps 16000 6.3 kHz 16.5 kHz
25 kHz 16K8 F1D 32 kbps 16000 6.3 kHz 16.8 kHz
25 kHz 17K8 F1D 48 kbps 16000 7.590 kHz 17.8 kHz
25 kHz 17K0 F1D 64 kbps 16000 7.520 kHz 17.0 kHz
50 kHz 29K8 F1D 32 kbps 32000 9.36 kHz 29.8 kHz
50 kHz 30K0 F1D 64 kbps 32000 11.02 kHz 30.0 kHz
50 kHz 29K5 F1D 96 kbps 32000 10.81 kHz 29.5 kHz
50 kHz 30K5 F1D 128 kbps 32000 11.66 kHz 30.5 kHz
100 kHz 51KO0F1D 64 kbps 64000 10.18 kHz 51.0 kHz
100 kHz 52K7F1D 128 kbps 64000 12.40 kHz 52.7 kHz
100 kHz 49K7F1D 192 kbps 64000 13.02 kHz 49.7 kHz
100 kHz 51K3F1D 256 kbps 64000 13.77 kHz 51.3 kHz
THEORY OF MEASUREMENT

The way to define the Occupied Bandwidth is “the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given
emission” (FCC 2.202), the mathematics are as follows:

o.oos*TP:P(m:OJ PSDp,df

f2
0.995¥TP=P 1= | PSD 5 df

f1
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OBW=f2-f1

where TP (total mean power) is

+00 +00
TP=] PSDdf =(1/4) [ [z dt
0
—Q0

and PSD (power spectral distribution) is
PSD=|Z o +Zof’ 0<f<eo
and expresses the positive frequency representation of the transmitter output power for z(t) signal.

By applying these mathematics to the measurements, it is possible to measure the Occupied Bandwidth using a digital
spectrum analyzer.

The Occupied Bandwidth measurement is in two parts relatively independent of each other. The first gives the RF
spectrum profile, and the second calculates the frequency limits and they result in the Occupied bandwidth. While the first
involves RF measurement instrumentation, the second is strictly a computational part related to measured trace.

TEST EQUIPMENT:
50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
DC Power Supply, Hewlett Packard Model 6653 A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP: For the above requirements, the occupied bandwidth of a transmitter was measured
using an HP8563E using the following settings:
Occupied BW % Power: 99%
Trace: Max Hold A
RBW: 100 Hz (6.25 and 12.5 kHz channels)
RBW: 300 Hz (25 kHz and 50 kHz channels)
VBW: 3 kHz
SPAN: 100 kHz (6.25 and 12.5 kHz channels)
SPAN: 150 kHz (25 kHz channels)
SPAN: 200 kHz (50 kHz channels)

Modulation
Analyzer
Modem Transceiver Attenuators
Under Test
Spectrum Analyzer

MODULATION SOURCE DESCRIPTION:

The 4-level signaling transmits two information bits per symbol (baud), which yields a bit rate of twice the on-air baud
rate. Hence the 64 kbps references in the Installation Guide correspond to a transmitter baud rate of 32000 baud. The 8-
level signaling transmits three information bits per symbol (baud), which yields a bit rate of three times the on-air baud
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rate. Hence the 12, 24, 48,or 96 kbps references in the Installation Guide correspond to a transmitter baud rate of 4000,
8000, 16000 or 32000 baud. The 16-level signaling transmits four information bits per symbol (baud), which yields a bit
rate of four times the on-air baud rate. Hence the 16, 32, 64, or 128 kbps references in the Installation Guide correspond
to a transmitter baud rate of 4000, 8000, 16000 or 32000baud. That digital signal is digitally filtered (Square Root Raised
Cosine pulse shaping with ¢=0.2 or 0.5) by the DSP and converted to I&Q components, then fed to the digital to analog
converter. This SRRC4FSK, SRRC8FSK, or SRRC16FSK wave shape applied to the FM modulator will then produce a
compact RF spectrum, when using proper frequency deviation, to fit inside the restrictive masks inherent to the intended
channel bandwidth.

TX Data Test Pattern:

The transmit “test data” pattern command produces a 107,3741,823 bit pseudo- random pattern. This pattern is generated
by the DSP. The 107,3741,823 bit sequence is repeated thereafter as long is necessary to complete the test duration, this
sequence lasts 67,109 seconds at 16 kbps. Commonly this is longer than the test duration. This pattern is applied to the
DSP modulator for mapping to 4-FSK, 8-FSK and 16-FSK and pulse shaping with SRRC a=0.2 or 0=0.5 depending on
the channel selection. This data follows same modulation process as described in MODULATION SOURCE
DESCRIPTION and the resulting base band signal feeds the modulator's input of the transceiver.
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6.0 Mask E - Part 90.210(e) — 6 kHz ABW

NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

Transmitter Occupied Bandwidth for Emission Designators
3K30F1D, 3K55F1D, and 3K20F1D

FCC: 2.202, 90.209 (b)(5), 90.210(e), 2.1049 (c) (1);
This operating mode is intended for Federal use. The data in this section is intended
to show compliance with Part 90.210(e).

Mask E

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 6 kHz

From Fo to 3 kHz, down 0 dB.

Greater than 3 kHz to 4.6 kHz, down 30 +16.67(fd-3 kHz) dB or 55 +10 log(P) or 65
dB, whichever is the lesser attenuation.

Greater than 4.6 kHz, at least 55+10log;o(P) or 65 dB, whichever is the lesser
attenuation.

Attenuation = 0 dB at Fo to 3 kHz

Attenuation = 30 dB at 3 kHz

Attenuation = 56.7 dB at 4.6 kHz @ 10 Watts

Attenuation = 50 dB at 4.2 kHz @1 Watt

Attenuation = 55 dB at 4.6 kHz @1 Watt

Attenuation = 65 dB at frequencies greater than 4.6 kHz @ 10 Watts
Attenuation = 55 dB at frequencies greater than 4.6 kHz @ 1 Watt

Meets minimum standards (see data on following page)
Standard Test Conditions, 25 C

RF Power Level = 1 Watt and 10 Watts

Voltage = 20VDC

TIA/EIA — 603-C

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653 A
Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASKE - 1.0 Watts
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 3K30F1D

18dB~

Data Rate = 4 kbps
PEAK DEVIATION = 1.15 kHz
RL —4.4dBr
1]
H

#

CENTER 888.85888MH=z SPAN 58.88kH=z
=*REBH 188H= =UBH 386Hz =*=SHP S.68sec
=ATTEN 2ade MKR —-67.23dEn

RL —4.4dBr 1adB~ 888.4MH=z

MASKE 1
1]
H

CEMTER 888.1MH= SPAN 188.8MH=

=*=EBH 18@kHz =UBH 188kHz =*=SHP S.EBsec
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MASK E - 10.0 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 3K30F1D

Data Rate = 4 kbps
PEAK DEVIATION = 1.15 kHz

RL 53.53dBr 18dB~
HMASKE 18M
1] i '
I
x Lk
o

o

CENTER 888.85888MHz SPAN 58.88kHz
*REHW 188Hz =*UBH 188kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

MASKE 184
1]
H
' I A A Ln_ i 1 P 5 n m
e Sn Ly T e s P L A = I = e e o e

CENTER 888.1MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK E - 1.0 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 3KSSF1D

Data Rate = 8 kbps
PEAK DEVIATION = 1.09 kHz

*ATTEN 28dE

RL  —4.4dBn 19dB~

rﬂ\ MASKE M
n | 1 \
® / |Id \'\\\
ﬂv.
T
T
et |
T
Epinm

CENTER 880.85888MHz SPAN 58.8@kHz
*REW 188Hz *UBK 388Hz *SHP s.6@sec
=ATTEM 28dE HKR -67.23dBr

RL  -4.4dBn 18dB~ 289.4MHz

MASKE M

D
®

DY SN R P I scig oo b gttt

CENTER 88@.1MHz SPAN 108.8MHz
*REW 188KHz *UBW 188kHz *SHP s.6@sec
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MASK E - 10.0 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 3KS55F1D

Data Rate = 8 kbps
PEAK DEVIATION = 1.09 kHz

*ATTEN 28de

RL 5.5dBm 18dB.~

HMASKE 18
1] IM
H / N |\WI\
Nli ||
| | |'
I ' |
IT1I|' | !

CENTER 888.85888MHz SPAN 58.88kHz
*RBH 18@Hz *UBH 188kHz *SHP S.6@sec
*ATTEN 28dB

RL 53.5dBm 1adB~

MASKE 18
D
X
1 I i A L.._. 1L P N n L
ez s Sl ey e o s e

CENTER 888.1MHz SPAN 188.8MH=

*RBH 18@kH=z *UBK 188kHz *SHP S.E@sec
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MASK E - 1.0 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 3K20F1D
Data Rate = 12 kbps

PEAK DEVIATION = 1.15 kHz

*ATTEN 28de
RL —4.4dBr 18dB~
HMASKE 1H
1]
H
1
f'“ ML
CENTER 888.85888MH=z SPAN 58.88kH=z
=*REBH 188H= =UBH 386Hz =*=SHP S.68sec
=ATTEN 2ade MKR —-67.23dEn
RL —4.4dBr 1adB~ 888.4MH=z
MASKE 1
1]
H
CEMTER 888.1MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK E - 10.0 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 3K20F1D

Data Rate = 12 kbps
PEAK DEVIATION = 1.15 kHz

*ATTEN 28de
RL 5.5dBr 18dB~
1]
x [HI
/ 4+
mr ﬂl Iy
Ik [
CENTER 888.85888MHz SPAN
*REHW 188Hz =*UBH =*=SHP
=*=ATTEN Zede
RL 5.5dBr 18dB
1]
H
e L R Lo s
CENTER 888.1MH=z SPAN
=*REH 18dkHz =UBEH =*=SHP
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7.0 Mask D — Part 90.210(d) — 11.25 kHz ABW

NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

Transmitter Occupied Bandwidth for Emission Designators
8K20F1D, 8K30F1D, 8K50F1D and 8K08F1D

FCC: 2.202, 90.209 (b)(5), 90.210(d), 2.1049 (c) (1)
This operating mode is intended for Federal use. The data in this section is intended
to show compliance with Part 90.210(d).

Mask D

Sidebands and Spurious [Rule 90.210 (d), P =10 Watts and P=1 Watt
Authorized Bandwidth = 11.25 kHz  [Rule 90.209(b) (5)]

From Fo to 5.625 kHz ,down 0 dB.

Greater than 5.625 kHz to 12.5 kHz, down 7.27(f;-2.88kHz) dB.

Greater than 12.5 kHz, at least 50+10log;o(P) or 70 dB, whichever is the lesser
attenuation.

Attenuation = 0 dB at Fo to 5.625 kHz

Attenuation = 20 dB at 5.625 kHz

Attenuation = 70 dB at 12.5 kHz

Attenuation = 60 dB at frequencies greater than 12.5 kHz @ 10 W
Attenuation = 50 dB at frequencies greater than 12.5 kHz @ 1 W

Meets minimum standards (see data on following page)
Standard Test Conditions, 25 C

RF Power Level = 1 Watt and 10 Watts

Voltage = 20VDC

TIA/EIA - 603-C, 2.2.13,3.2.11.2

TEST EQUIPMENT: 50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK D -1.0 Watt

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION = 3.05 kHz

*ATTEN 28de
RL -4.4dBr 18dB~

i

Wd\m. .
i

CENTER £88.85088MHz SPAN 50.88kHz
*REM 18@Hz *UBH 1.8kHz *SHP S.6Bsec
*ATTEN 2@de

RL  -4.4dBm 18dB/

MASKD ™
D
s

CENTER 8808.1MHz SPAN 186.8MHz

*REM 18@kHz *UBH 18@kHz *SHP S.E8sec
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MASK D -10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION = 3.05 kHz

*ATTEN 28de
RL 5.5dBr 18dB~

MASKD 184

x /M N
W MW 0

2

=

CENTER 888.85888MH=z SPAN 58.88kH=z
=*REBH 188H= =UBH 1.8kHz =*=SHP S.68sec
=ATTEN 2ade
RL 53.5dBr1 1ade~
MASKD 18M
1]
H
m ol bt i JJIR. | I I . bl
e e e o R A R R
CEMTER 888.1MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK D -1.0 Watt
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8K30F1D

Data Rate = 16 kbps
PEAK DEVIATION = 3.70 kHz

=ATTEN Z8dB

RL —4.4dBr 18dB~

MASKD 1H

'M

WW WJ m

N

il
ll

iy

CENTER 880.85888MHz SPAN 58.88kHz
=*REMH 188H= =UBH 1.8kHz =5HP S3.68sec
=ATTEN 28de

RL -4.4dBr 18dBe~

MASKD 1H
1]
H

CENTER 888.1MHz

*REBH 18@kHz =*UBH

188kHz

SPAN
=*5HP

188.8MH=
S.68sec
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MASK D -10 Watts

RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 8K30F1D

Data Rate = 16 kbps

PEAK DEVIATION = 3.70 kHz

*ATTEN 28de

RL 5.5dBr 18dB~

MASKD 184
1
D / ﬁ | | \
1T
& / nfm \
’M | M\M W
] I Mw
I )
.| 1

CENTER 888.85888MHz SPAN 58.88kHz
*REHW 188Hz =*UBH 1.8kHz =*=SHP S.68sec
=ATTEN 28de

RL 3.0dErn 18dBe~

MASKD 184
1]
H
" aal Flll » WA UJ IH\I Il L | I Y ' J.

A AT TR A it B R LT W TIRN 0 R i by sl T e e

CENTER 888.1MHz SPAN 188.8MH=z
*REMW 18@kH=z =*UBM 188kHz =*5HP S5.68sec

Page 25 of 136



MASK D -1.0 Watt
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8KS0F1D

Data Rate = 24 kbps

PEAK DEVIATION = 3.725 kHz

=ATTEN 28dB

RL —4.4dBr 18dB~

MASKD 1H
L M
., L
O
x W \
Mqﬂ r.J\Tﬂr Iw""' MM
;Uv 1y ﬁ li W m II
w‘hﬂw.h fwww ]‘Hw o

i gy

CENTER 889.805888MH= SPAN 58.88kH=z
=RBH 188H= =UBH 1.8kHz =SHP S.68sec
=ATTEN 28dB

RL —4.4dBrn 18de~”

HMASKD 1H

1]
H

Lende i gttt M e gt s s PN | FAR Y T R

CEMTER 8808.1MH= SPAN 188.8MH=
*RBW 188kH= *UBMW 188kH=z 5P S.68sec
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MASK D -10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8KS0F1D
Data Rate = 24 kbps

PEAK DEVIATION =3.725 kHz

=ATTEN Z8dB
RL 3.0dBr 18dB~

MASKD 18H

mM'l

’ /M
. /W /! i
Mm WM Thal,

CENTER 888.85888MH=z SPAN 58.88kH=z
=*REMH 188H= =UBH 1.8kHz =5HP S3.68sec
=ATTEN 28de
RL 3.0dErn 18dBe~
MASKD 184
1]
H
M Al i N AL NJIH\. | Tl Fry M Lol
A AT TR A s B R LT W TIRN 0 R i by sl T e LwE | Bl
CENTER 888.1MHz SPAN 188.8MH=z

*REBH 18@kHz =*UBH 188kHz =*SHP S.68sec



MASK D -1.0 Watt
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8KO08F1D

Data Rate = 32 kbps
PEAK DEVIATION = 3.728 kHz

=ATTEN Z8dB
RL —4.4dBr 18dB~

MASKD 1H

=
==
=

Ui

CENTER 880.85888MHz SPAN 58.88kHz
=*REMH 188H= =UBH 1.8kHz =5HP S3.68sec
=ATTEN 28de

RL -4.4dBr 18dBe~

MASKD 1H

CENTER 886.1MHz
=*REMW 18@kH=z =*UBH

SPAN

188kHz =*5HP

188.8MH=
S5.68sec
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MASK D -10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 8KO08F1D
Data Rate = 32 kbps

PEAK DEVIATION = 3.728 kHz

*ATTEN 28de
RL 5.5dBr 18dB~
MASKD 184
MN\ Mﬂ
| A
D / | | i \
r"hr
I
T [l/L‘ m
ful/ y n
|
i ;
i ﬂ'w '
CENTER 888.85888MHz SPAN 58.88kHz
*REHW 188Hz =*UBH 1.8kHz =*=SHP S.68sec
=ATTEN 28de
RL 3.0dErn 18dBe~
MASKD 184
1]
H
" aal Flll » WA UJ IH\I Il L | I Y ' J.
A AT TR A s B R LT W TIRN 0 R i by sl T e e
CENTER 888.1MHz SPAN 188.8MH=z
*REMW 18@kH=z =*UBM 188kHz =*5HP S5.68sec
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8.0 Mask C - Part 90.210(c) — 20 kHz ABW

NAME OF TEST:

RULE PART NUMBER:

Transmitter Occupied Bandwidth for Emission Designators
16K5F1D, 16K8F1D, 17K8F1D, and 17K0F1D

FCC: 2.202, 90.209 (b)(5), 90.210(c), 2.1049(c )(1)
This operating mode is intended for Federal use. The data in this section is intended
to show compliance with Part 90.210(c).

MINIMUM STANDARDS: Mask C

TEST RESULTS:

TEST CONDITIONS:

Sidebands and Spurious [Rule 90.210 (c), P = 10 Watts and P = 1 Watt]
Authorized Bandwidth = 20 kHz [Rule 90.209(b) (5)]

From Fo to 5 kHz, down 0 dB.

Greater than 5 kHz to 10 kHz, down 83 * log, (f;/ 5) dB.

Greater than 10 kHz to 250% of authorized BW, at least

29 * 10g10(fd2 / 11) or 50 dB, whichever is the lesser attenuation

Greater than 250% of authorized BW, 43 + 10log;((P)

Attenuation = 0 dB at Fo to 5.00 kHz

Attenuation = 25 dB at 10.0 kHz

Attenuation = 27.8 dB at >10.0 kHz

Attenuation = 35.4 dB at 13.5 kHz

Attenuation =41.3 dB at 17.1 kHz

Attenuation = 46.0 dB at 20.6 kHz

Attenuation = 50 dB at 24.1 kHz

Attenuation = 50 dB at 50 kHz

Attenuation = 53 dB at frequencies greater than 50 kHz @ 10 W
Attenuation = 43 dB at frequencies greater than 50 kHz @ 1 W

Meets minimum standards (see data on following page)
Standard Test Conditions, 25 C

RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC

TEST PROCEDURE: TIA/EIA — 603-C

TEST EQUIPMENT: 50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)
DC Power Supply, Hewlett Packard Model 6653 A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:

MODEM TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK C - 1.0 Watt

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 16K5F1D
Data Rate = 16 kbps

PEAK DEVIATION = 6.30 kHz

=*ATTEN 28de vauG 2
RL —4.9dBr 18dB~

/ \ MASKC 25K 1

CENTER 888.8588MH= SPAN 288.8kHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.9dBr 1adB~

MASKLC 25K 14
D
H
T T SR AT R R T ENS PPN EYFTRY 1] e et AL et gt b e
CENTER 888.1MH=z SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C -10 Watts

RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 16KSF1D

Data Rate = 16 kbps

PEAK DEVIATION = 6.30 kHz

——
| %

-di.—

CEMTER 888.8588MH=z
=*RBH FB8eHz =*UBH 3.8kHz *GHP S.68sec
=*ATTEN 28de

RL 5.1dBr1 1ade~

MASKC 25K 18H
]
*
L L e T S LU R L= Ll TORCTY R U L L T

CEMTER 888.1MH= SPAN 188.8MH=

=*RBH 18@kHz =UBH 188kH=z =*SHFP S.68sec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 16K8F1D
Data Rate = 32 kbps
PEAK DEVIATION = 6.30 kHz

=*ATTEN
RL -4

28de
AdBEr

vauG

3

18dB~

ASKC

25K

1

CENTER 888.8588MH=
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.9dBr 1adB~

MASKLC 25K 14
D
H
T T SR AT R R T ENS PPN EYFTRY 1] e et AL et gt b e

CENTER 888.1MH=z SPAN 188.8MH=

=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK C - 10 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 16K8F1D

Data Rate = 32 kbps
PEAK DEVIATION = 6.30 kHz

=*ATTEN 28de vauG

RL 5.1dBr 18dB~

3

ASKC 25K

184

CENTER 888.8588MH= SPAN 288.8kHz
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.1dBr 18dB

MASKC 25K 184
1]
H
R 'l i A A AL LiaT s | =L v L ) v R TR R v e

CENTER 888.1MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps
PEAK DEVIATION = 7.590 kHz

=*ATTEN
RL -4

28
AdBEr

dB

vauG

3

18dB~

ASKC

25K

1

CENTER 888.8588MH=
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.9dBr 1adB~

MASKLC 25K 14
D
H
T T SR AT R R T ENS PPN EYFTRY 1] e et AL et gt b e

CENTER 888.1MH=z SPAN 188.8MH=

=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK C - 10 Watts

RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps

PEAK DEVIATION = 7.590 kHz

/ \ MhsKe 25K 181
i

| hiy
AR

i

CENTER 888.8588MH=
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.1dBr 18dB

MASKC 25K 184
1]
H
" b i i Al A ML LiaT s | =L v L ) v R TR R v e

CENTER 888.1MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C - 1.0 Watt

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 17K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 7.520 kHz

=*ATTEN 28de vauG 3
RL —4.9dBr 18dB~

/ \ MhsKe

25K

1

N

k)

" A

CENTER 888.8588MH=
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.9dBr 1adB~

MASKLC 25K 14
D
H
T T SR AT R R T ENS PPN EYFTRY 1] e et AL et gt b e

CENTER 888.1MH=z SPAN 188.8MH=

=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK C - 10 Watts

RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 17K0F1D

Data Rate = 64 kbps

PEAK DEVIATION = 7.520 kHz

RL__ S1dBn il / \ MhsKC 25K | 1eM
N

CEMTER 888.8588MH=z SPAN 2@8.8kH=z
=*RBH FB8eHz =*UBH 3.8kHz *GHP S.68sec
=*ATTEN 28de

RL 5.1dBr1 1ade~

MASKC 25K 18H
]
*
L L e T S LU R L= Ll TORCTY R U L L T

CEMTER 888.1MH= SPAN 188.8MH=

=*RBH 18@kHz =UBH 188kH=z =*SHFP S.68sec
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9.0 Mask C — Part 90.210(c) — 50 kHz Channel

NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators
29K8F1D, 30K0F1D, 29KSF1D, 30KSF1D

RULE PART NUMBER: FCC: 2.202, 90.209 (b)(5), 90.210(c), 2.1049(c )(1)
This operating mode is intended for Federal use. The data in this section is intended
to show compliance with Part 90.210(c).

MINIMUM STANDARDS: Mask C, Aggregated 2 - 25 kHz channels

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

Sidebands and Spurious [Rule 90.210 (c), P = 10 Watts and P = 1 Watt]
Authorized Bandwidth = 20 kHz [Rule 90.209(b)(5)]

From Fo to 5 kHz, down 0 dB.

Greater than 5 kHz to 10 kHz, down 83 * logo (f;/ 5) dB.

Greater than 10 kHz to 250% of authorized BW, at least

29 * log;(f;®/ 11) or 50 dB, whichever is the lesser attenuation

Greater than 250% of authorized BW, 43 + 10log;o(P)

Attenuation = 0 dB at Fo to 17.5 kHz

Attenuation = 25 dB at 22.5 kHz

Attenuation = 27.8 dB at 22.5 kHz

Attenuation = 35.4 dB at 26.0 kHz

Attenuation = 41.3 dB at 29.6 kHz

Attenuation = 46.0 dB at 33.1 kHz

Attenuation = 50 dB at 36.6 kHz

Attenuation = 50 dB at 100 kHz

Attenuation = 53 dB at frequencies greater than 100 kHz @ 10 W
Attenuation = 43 dB at frequencies greater than 100 kHz @ 1 W

Meets minimum standards (see data on following page)
Standard Test Conditions, 25 C

RF Power Level = 1 Watt and 10 Watts

Voltage = 20VDC

TIA/EIA — 603-C

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK C - 1.0 Watt

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 29K8F1D
Data Rate = 32 kbps

PEAK DEVIATION =9.36 kHz

=*ATTEN 28de vauG 1
RL —4.8dBr 18dB~

MASKC S8k 1

!
|

/
" I

x |
|

|
|
|
|

|
|
|

|
|
!
!

\

N

|
f

=

CENTER 880.8588HMHz
*REM 1@kHz *UBH 16kHz *SHP 5.68sec
*ATTEN 284

RL -4.8dBm 18dB~

MASKC 58K i
D
®
(ETPERRTIUPY PRI S WRYEE VY VW VY P YRR A W WTI, F T ORI
CENTER 88@.1MHz SPAN 188.8MHz

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 29K8F1D
Data Rate = 32 kbps

PEAK DEVIATION =9.36 kHz

=*ATTEN 28de vauG 2
RL 4.8dBrn 18dB~

MASKC

S8k

184

|
!
Tl

H
|
CENTER 888.8588MH=
=*REH 1.8kH=z =UBH 18kH=z *=SHP S.68sec
=ATTEN 2adBe
RL 4.8dBr 1adB~
MASKLC S8k 18H
D
H
T TTA Y PR S Y Bl Lﬁ.\m PO ¥ | BT TR
s Pl s Y i kel o e
CENTER 888.1MH=z SPAN 188.8MH=
=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 30K0F1D

Data Rate = 64 kbps
PEAK DEVIATION = 11.02 kHz

=*ATTEN
RL -4

28
BdBr

dB

vauG

18dB~

MASKC

S8k

1

CENTER £80.8588MH=z
*RBH 1.8kHz *UBK 18kHz *SHP S.6@sec
*ATTEN 28dp

RL  —4.8dBn 18dE~

Mhskc SeK 1
D
X
(ETPERRTIUPY PRI S WRYEE VY VW VY P | RVINIP AT YR PeR r CTT  R

CENTER 880.1MH=z SPAN 108.8MHz

*REH 188kHz *UBK 188kHz *SHP S.6@sec
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MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 30K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 11.02 kHz

*ATTEN 28dB vave 2
RL 4.8dBr 18dE/
I »N MASKC S8K 184
II | l
I P“l
’ / ﬂ \
|
IlﬁJu “I}' l NN
[ ‘

CEMTER 888.8508MHz SPAN 580.8kHz
*REM LBkHz *UBH 18kHz *SHP 5.68s5ec
*ATTEN 28dB

RL 4.8dBr 18de-

MASKC S 181
D
X
e Bl Lum to bl
o ity e i v ot oo

CEMTER 888.1MHz SPAN 188.8MHz

*REM 18@kHz *UBM 198kHz *SHP 5.68sec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 29KSF1D

Data Rate = 96 kbps
PEAK DEVIATION = 10.81 kHz

=*ATTEN
RL -4

28
BdBr

dB

vauG

2

18dB~

MASKC

S8k

1

|
il
|

I

)f
!F

|
|
|

CENTER 888.8588MH=
=*REH 1.8kH=z =UBH 18kH=z *=SHP S.68sec
=ATTEN 2adBe
RL —4.8dBm 1ade~
MASKLC SEaK 1
D
H
TRV IR ERRRLIY IRV Y VI T O POV S F YT O PP YOO £ Eve R S
CENTER 888.1MH=z SPAN 188.8MH=
=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 29KSF1D
Data Rate = 96 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28de vauG 2

RL 4.8dBrn 18dB~

MASKC

|

S8k

184

|
)

" I

|

x !
|

—— |

b 1

CEMTER 888.8588MH=z
=*RBH 1.8kHz =*UBH 18kH=z *GHP S.68sec
=*ATTEN 28de

RL 4.8dBr 1ade~

MASKC 58K 18H
]
*
2t derar ki b I .nIL.w'.J'I L\_\m T X | T Aol g A
e ety ater-op gy et i A e it B

CEMTER 888.1MH= SPAN 188.8MH=

=*RBH 18@kHz =UBH 188kH=z =*SHFP S.68sec
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MASK C - 1.0 Watt

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 30K5F1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

=*ATTEN 28de vauG 2
RL —4.8dBr 18dB~

MASKC

S8k

1

CENTER £80.8588MH=z
*RBH 1.8kHz *UBK 18kHz *SHP S.6@sec
*ATTEN 28dp

RL  —4.8dBn 18dE~

Mhskc SeK 1
D
X
(ETPERRTIUPY PRI S WRYEE VY VW VY P | RVINIP AT YR PeR r CTT  R

CENTER 880.1MH=z SPAN 108.8MHz

*REH 188kHz *UBK 188kHz *SHP S.6@sec
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MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 30KSF1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

=*ATTEN 28de vauG 2

MASKC

S8k

184

RL 4.8dBrn 18dB~
I

!

" I

x g

|
|
]

Ll i

CENTER 888.8588MH=
=*REH 1.8kH=z =UBH 18kH=z *=SHP S.68sec
=ATTEN 2adBe
RL 4.8dBr 1adB~
MASKLC S8k 18H
D
H
T TTA Y PR S Y Bl Lﬁ.\m PO ¥ | BT TR
s Pl s Y i kel o e
CENTER 888.1MH=z SPAN 188.8MH=
=REH 188kH= =UBH 188kH=z =SHP S.68sec
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10.0 Mask C — Part 90.210(c) — 100 kHz Channel

NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators
51K0F1D, 52K7F1D, 49K7F1D, 51K3F1D

RULE PART NUMBER: FCC: 2.202, 90.209 (b)(5), 90.210(c), 2.1049(c) (1)
This operating mode is intended for Federal use. The data in this section is intended
to show compliance with Part 90.210(c).

MINIMUM STANDARDS: Mask C, Aggregated 4 - 25 kHz Channels

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

Sidebands and Spurious [Rule 90.210 (c), P = 10 Watts and P = 1 Watt]
Authorized Bandwidth =20 kHz  [Rule 90.209(b) (5)]
From Fo to 5 kHz, down 0 dB.

Greater than 5 kHz to 10 kHz, down 83 * log;, (f3/ 5) dB.
Greater than 10 kHz to 250% of authorized BW, at least

29 * log;(f;®/ 11) or 50 dB, whichever is the lesser attenuation
Greater than 250% of authorized BW, 43 + 10log;o(P)

Attenuation = 0 dB at Fo to 42.5 kHz
Attenuation = 25 dB at 47.5 kHz
Attenuation = 27.8 dB at 47.5 kHz
Attenuation = 35.4 dB at 51.0 kHz
Attenuation = 41.3 dB at 54.6 kHz
Attenuation = 46.0 dB at 58.1 kHz
Attenuation = 50 dB at 61.6 kHz
Attenuation = 50 dB at 200 kHz
Attenuation = 53 dB at frequencies greater than 100 kHz @ 10 W
Attenuation = 43 dB at frequencies greater than 100 kHz @ 1 W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts

Voltage = 20VDC

TIA/EIA — 603-C

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653 A
Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER
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MASK C - 1.0 Watt

RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 51K0F1D

A MASKC 188K iH

Data Rate = 64 kbps
PEAK DEVIATION = 10.18 kHz

=*ATTEN 28de vauG 3

RL —4.8dBr 18dB~

1| N i ||I.|||“|JI |.1 |

(AL R Y

CENTER 888.858MH= SPAN

1.888MHz
*REHW J.8kHz =*UBH 38kHz =*=SHP S.68sec
=*=ATTEN Zede
RL —4.8dBr 18dB
MASKC 188 K] 1M
1]
H

CENTER 888.1MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK C - 10 Watts
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 51K0F1D

Data Rate = 64 kbps
PEAK DEVIATION = 10.18 kHz
/ HMASKLC 188K ldN
| Mh |
N

" /]
x )
| |
L

=*ATTEN 28de vauG 3
RL 4.8dBrn 18dB~

CENTER 8808.858MH=z
=*REBH 3.8kHz =UBH 38kHz =*=SHP S.68sec
=ATTEN 2ade

RL 4.8dBr 1ade~

MASKC 188k ld“

1]
H

PIET A WA | A O WO PR peeilh L.A.M.'J N U R ) b

+ bt gl ol e e it L e e
CEMTER 888.1MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 52K7F1D

Data Rate = 128 kbps
PEAK DEVIATION = 12.40 kHz

RL —4.8dBr 18dB~

MASKC 188K iH

|
|
D i
{l
x !
||
N
by el [
“ \'

T

—

CENTER 888.858MH= SPAN 1.888MHz
*REHW J.8kHz =*UBH 38kHz =*=SHP S.68sec
ATTEN Zede
BBBBBBBBBBBB
MASK a8

CENTER 888.1MH=z SPAN 188.8MH=z

18dkHz =UBEH 188kHz =*=SHP S.6E8zec

=*REH



MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 52K7F1D
Data Rate = 128 kbps

PEAK DEVIATION = 12.40 kHz

=*ATTEN 28de vauG 2
RL 4.8dBrn 18dB~

|
i
HIN

" (LY

x |

|
'

CENTER 888.858MH=

=*REH 3.8kH=z =UBH 18kH=z
=ATTEN 2adBe
RL 4.8dBr 1adB~
M
D
H
] n 1 " A.M.'J s A n
b et . el
CENTER 888.1MH=z

=*REH 18dkHz =UBEH 188kHz
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 49K7F1D

Data Rate = 192 kbps
PEAK DEVIATION = 13.02 kHz
}«" MASKLC 188K 1H

=ATTEN Z8dB vauG 3
RL —4.8dBnm 18dB~

BBBBBBBBBBBBBBBB AN 1.888MHz
RBH F.8kH =UBH 38kH=z SHP 5.68
=ATTEN 28de
RL —4.8dEnr 18dBe~
MASKC 188K iH
1]
H

CENTER 888.1MHz



MASK C - 10 Watts

RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 49K7F1D
Data Rate = 192 kbps

PEAK DEVIATION = 13.02 kHz

=*ATTEN 28de vauG 2
RL 4.8dBrn 18dB~

MASKC 188K ldN

|
rn
i

” i
, y

|

|
N

|

CENTER 8808.858MH=z
=*REBH 3.8kHz =UBH 18kHz =*=SHP S.68sec
=ATTEN 2ade

RL 4.8dBr 1ade~

MASKC 188k ld“

1]
H

PIET A WA | A O WO PR peeilh L.A.M.'J N U R ) b

+ bt gl ol e e it L e e
CEMTER 888.1MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK C - 1.0 Watt
RF Frequency 880.050 MHz
SPECTRUM FOR EMISSION - 51K3F1D

Data Rate = 256kbps
HMASKLC 188K 1H
i
I

PEAK DEVIATION = 13.77 kHz

it

CENTER 888.858MH= SPAN 1.888MHz
*REHW J.8kHz =*UBH 38kHz =*=SHP S.68sec
ATTEN Zede
BBBBBBBBBBBB
MASK a8

CENTER 888.1MH=z SPAN 188.8MH=z

18dkHz =UBEH 188kHz =*=SHP S.6E8zec

=*REH



MASK C - 10 Watts
RF Frequency 880.050 MHz

SPECTRUM FOR EMISSION - 51K3F1D

Data Rate = 256kbps
PEAK DEVIATION = 13.77 kHz

anananan 28d 3
RL 4.8dBr 18dB~
/ ASKC 188K ldN
[l
1]
H
CENTER 8808.858MH=z
=*REBH 3.8kHz =UBH 18kH: SHP S.68sec
=ATTEN 2ade
BBBBBBBBBBB
SKC 188K 1M
1]
H
- peeilh " A.M.'J n .
T et L} 5 e
CEMTER 888.1MH= SPAN 188.8MH=
=*=EBH 18@kHz =UBH 188kHz =*=SHP S.EBsec
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11.0 Mask J — Part 90.210(j) — 13.6 kHz ABW

NAME OF TEST:

RULE PART NUMBER:

Transmitter Occupied Bandwidth for Emission Designators
3K30F1D, 3K55F1D, and 3K20F1D
8K20F1D, 8K30F1D, 8K50F1D and 8K08F1D

FCC: 2.202, 90.209 (b)(5), 90.210(j), 2.1049 (c) (1)

MINIMUM STANDARDS: Mask J

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

Sidebands and Spurious [Rule 90.210 (j), P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 13.6 kHz [Rule 90.209(b) (5)]

Fo of more than 2.5 kHz, but no more than 6.25 kHz: At least 53 log (f;/2.5) dB

Fo of more than 6.25 kHz, but no more than 9.5 kHz: At least 103 log (f;/3.9) dB;

Fo of more than 9.5 kHz: At least 157 log (f4/5.3) dB, or 50 + 10 log (P) dB or 70 dB,
whichever is the lesser attenuation.

Attenuation = 0 dB at Fo to 2.50 kHz

Attenuation = 21.0 dB at 6.25 kHz

Attenuation = 39.8 at 9.50 kHz

Attenuation = 60 dB at frequencies greater than 12.8 kHz @ 10 W
Attenuation = 50 dB at frequencies greater than 11.0 kHz @ 1 W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC

TIA/EIA - 603-C, 2.2.13,3.2.11.2

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653A

Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

MODEM

TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK J - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 3K30F1D

Data Rate = 4 kbps
PEAK DEVIATION = 1.15 kHz

*ATTEN 28de UAUG 1 MKR —79.48dEr
RL -4.4dBr 18dB~ 896.83358MHz
MASK J 1
1]

el

s

il

CENTER 896.95008MHz SPAN 58.80kHz
*RBH 388H=z *UBH 3.8kH=z *SHP S.68=sec
*ATTEN 2adB MKR —67.87dBr
RL —4.4dBr 18dB. 875.2MHz
MpSK J 1M
D
P
N P T Ay TR £ RPRRES I burstag s i gttt bbb |
CENTER 896.1MHz SPAM 188.8HHz
*REW 188kHz *UBM 180kHz *SHP 5.6@sec
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MASK J - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 3K30F1D
Data Rate = 4 kbps

PEAK DEVIATION = 1.15 kHz

=ATTEN Z8dB vauG 1 HKR =-7217dBn
RL 3.0dBr 18dB~ 896.83308MHz

M‘u

| —————
| =

| R

CENTER 896.85888MHz SPAN 58.88kHz
=*REMH FBAHz =UBH 3.8kHz =5HP S3.68sec
=ATTEN 28de HKR —-64.83dBn

RL 3.0dErn 18dBe~ 875.2MHz

MASK J 18H
1]
H

. A 2 . I Ay ’ e
LR TR e Laakis I, e L) LU Lo R i Lk T bk kb

CENTER 896.1MH=z SPAN 188.8MH=z
*REMW 18@kHz =*UBM 188kHz =*5HP S.68sec
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MASK J - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 3KS55F1D

Data Rate = 8 kbps
PEAK DEVIATION = 1.09 kHz

=*ATTEN 28de vauG
RL -4.4dBr 18dB~

1

MKR —82.57dBm
896.83358MHz

MASK J 1

CENTER 836.85888MH= SPAN 58.88kHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe MEKR —-67.87dBn
RL —4.4dBr 1adB~ 875.2MH=
MASK d 1
D
H
T RS W TR - R Farttearfhins oo ittt bt
CENTER 896.1MH=z SPAN 188.8MH=
=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J - 10.0 Watts
RF Frequency 896.050 MHz
SPECTRUM FOR EMISSION - 3K55F1D
Data Rate = 8 kbps

PEAK DEVIATION = 1.09 kHz

*ATTEN 28de UAUG 1 MKR —82.58dBn
RL 5.5dBr 18dB~ 896.83358MHz
MASK J 18H
1]

CENTER B896.85888HMH= SFAN 98.88kH=
*RBH 388H= *UBH 3.8kH=z *SHP D.68=sec
=*ATTEN 28de MKR -64.83dBn
RL 5.5dBm 1a8dB.~ 875.2MH=
HMASK J 18K

D
bad

. | A 1
CENTER 896.1MH= SPAN 188.8MH=
*RBH 188@kH= =*UBH 188kH=z *SHP D.E8sec
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MASK J - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 3K20F1D

Data Rate = 12 kbps
PEAK DEVIATION = 1.15 kHz

*ATTEN 28dE UAUG 1 MKR —88.23dBn
RL —4.4dBnr 18dB. 836.83958HH=z
ASK Jd 1H
1]}
H
II L T | 1
| [
”]”l’ T |H1r
CENTER 836.85888MH= SPAN 58.88kHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe MEKR —-67.87dBn
RL —4.4dBr 1adB~ 875.2MH=
MASK d 1
D
H
T RS W TR - R Farttearfhins oo ittt bt
CENTER 896.1MH=z SPAN 188.8MH=
=REH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 3K20F1D
Data Rate = 12 kbps

PEAK DEVIATION = 1.15 kHz

*ATTEN 28de UAUG 1 MKR —73.33dBn
RL 5.5dBr 18dB~ 896.83358MHz
MASK J 18H

\\“\
=]
/

M NIl

CENTER 896.85888MH= SPAN 58.88kHz
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede MKR -64.23dBn

RL 5.5dBr 18dB 875.2MH=z

MASK J 184
1]
H

Az A L L TR . A
LA TR ey LasiE kil L LU C et TR e

CENTER 896.1MH= SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK J -1.0 Watt

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION =3.05 kHz

=ATTEN Z8dB vauG 2
RL —4.4dBr 18dB~

MASK J 1H

"]
—]

x Lw J\”H
A

==
=

CENTER 896.85888MHz SPAN 58.88kHz
=*REMH FBAHz =UBH 3.8kHz =5HP S3.68sec
=ATTEN 28de

RL -4.4dBr 18dBe~

MASK J 1

CENTER 896.1MH=z SPAN 188.8MH=z
*REMW 18@kHz =*UBM 188kHz =*5HP S.68sec



MASK J -10 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION =3.05 kHz

=ATTEN Z8dB vauG 2

RL 3.0dBr 18dB~
MASK
|
1 !

| i \M
x i

Ll | A

P A

M

T

CEMNTER 896.05008MHZ SPAN 58.80kHZ
*REM 388Hz *UBM 3.8kHz *SHP 5.6@sec
*ATTEN 208dE

RL 5.5dBr 18dE/

MASK J  18H
D
X
b 1

T e T t e e T T Lo e T

CEMTER B9E.1MHz SPAN 198.8MHz
*REM 180KkHz *UBM 188kHz *SHP 5.6@sec

Page 65 of 136



MASK J -1.0 Watt
RF Frequency 896.050 MHz
SPECTRUM FOR EMISSION - 8K30F1D

Data Rate = 16 kbps
PEAK DEVIATION = 3.70 kHz

=ATTEN 28dB vauG 2

RL —4.4dBr 18dB~

MASK J 1H
il
\ NJ@M i
| b
x prn
I.HU | | V H
! /
i M il f
ai L
1 | T '| U

CENTER 896.858008MH= SPAN 58.88kH=z
=RBH 388H=z =UBH 3.8kHz =SHP S.68sec
=ATTEN 28dB

RL —4.4dBrn 18de~”

HMASK J 1H

1]
H

CPPYPYSTT SUSYRFSNIT] WYY LT TN IO PSRRI (YR YRRTY ST T N R R Y S

CEMTER 896.1MHz SPAN 188.8MH=
=*=REH 188kH= =UBH 188kH=z *=SHP S.68sec
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MASK J -10 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8K30F1D
Data Rate = 16 kbps

PEAK DEVIATION =3.70 kHz

*ATTEN 2OdE vavc 2

RL 5.5dBr 1646/

MASK J 18k
D
1
P
le \
1l | u 1 }“'
| 1]
Yl
i1l
T r ‘l [ || |

CENTER 896.85008MHz SPAM 58.88kHz
*RBH 388Hz =UBH 3.8kHz =SHP 5.6@sec
*ATTEN 208dE

RL 5.5dBr 1648

MpSK J 18k

]
®

R L e bttt ~r""J L“ e T T ey e HA TR

CENTER 896.1MHz SPAN 180.8MHz

*REBH 18@kHz =*UBH 188kHz =*SHP S.68sec
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MASK J -1.0 Watt

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8KS0F1D
Data Rate = 24 kbps

PEAK DEVIATION =3.725 kHz

=*=ATTEN Zede vauG 2
RL —4.4dBr 18dB~

ASK J 1H

CENTER 896.85888MHz SPAN 58.88kHz
=*REMH FBAHz =UBH 3.8kHz =5HP S3.68sec
=ATTEN 28de

RL -4.4dBr 18dBe~

MASK J 14

CENTER 896.1MH=z SPAN 188.8MHz
=*REMW 18@kH=z =*UBH 188kHz =*5HP S5.68sec



MASK J -10 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8KS0F1D
Data Rate = 24 kbps

PEAK DEVIATION =3.725 kHz

=ATTEN Z8dB vauG 2
RL 3.0dBr 18dB~

MASK

h
i1
] r ‘| [ Il'”l

CENTER 896.85888BMH= SPAM 58.88kH=z
*REEW 388H= *UBH 3.8kH=z *SHF S3.68sec
=*ATTEN 2ade

RL 3.9dBm 1adB~”

HASK J 18H
D
H
LAl |

(FILTR IR S LT vl et . L i ll‘l ' S T L W % H T

CENTER B896.1MH=z SPAN 188.8MH=
*RBH 18@kH= *UBH 188kH=z *SHP S5.68=sec
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MASK J -1.0 Watt

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8K08F1D
Data Rate = 32 kbps

PEAK DEVIATION = 3.728 kHz

=*ATTEN 28de vauG 2
RL -4.4dBr 18dB~

f! MASK J 1

I
]

H fJ \| |
| ”\h
| |
]
|l|lr | M}I ”I I|| I
|
L
CENTER 836.85888MH= SPAN 58.88kHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe
RL —4.4dBr 1adB~
MASK d 1
D
H

CENTER 896.1MH= SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK J -10 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 8K08F1D
Data Rate = 32 kbps

PEAK DEVIATION =3.728 kHz

=ATTEN Z8dB vauG 1
RL 3.0dBr 18dB~

MASK J 184

CENTER 896.85008MHz SPAN 58.88kHz
*REW 388Hz *UBW 3.8kHz *SUP S.6Bsec
*ATTEN 2@dB

RL  5.5dBm 18dB/

MASK J  18H
D
®
B B e bty v'"’J L" LT T LTl e S LR L
CENTER B9E.1MHz SPAN 188.8MH=

*REBH 18@kHz =*UBH 188kHz =*SHP S.68sec
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12.0 Mask J — Part 90.210(j) Aggregation for 25 kHz Channel

NAME OF TEST:

RULE PART NUMBER:

Transmitter Occupied Bandwidth for Emission Designators
16K5F1D, 16K8F1D, 17K8F1D and 17K0F1D

FCC: 2.202, 90.209 (b)(5), 90.210(j), 90.645(h) 2.1049 (c) (1)

MINIMUM STANDARDS: Mask J

TEST RESULTS:

TEST CONDITIONS:

Sidebands and Spurious [Rule 90.210 (j), P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 13.6 kHz [Rule 90.209(b) (5)]

Fo of more than 2.5 kHz, but no more than 6.25 kHz: At least 53 log (f;/2.5) dB

Fo of more than 6.25 kHz, but no more than 9.5 kHz: At least 103 log (f;/3.9) dB;

Fo of more than 9.5 kHz: At least 157 log (f4/5.3) dB, or 50 + 10 log (P) dB or 70 dB,
whichever is the lesser attenuation.

Part 90.645(h) allows for aggregating contiguous channels.

16KSF1D 3 contiguous channels
16K8F1D 3 contiguous channels
17K8F1D 3 contiguous channels
17KOF1D 3 contiguous channels

For emission designators 16K5F1D, 16K8F1D, 17K8F1D and 17KOF1D
Attenuation = 0 dB at Fo to 15 kHz

Attenuation =21.0 dB at 18.75 kHz

Attenuation = 22.0 at 39.8 kHz

Attenuation = 60 dB at frequencies greater than 25.3 kHz @ 10 W
Attenuation = 50 dB at frequencies greater than 23.5 kHz @ 1 W

Meets minimum standards (see data on following page)
Standard Test Conditions, 25 C

RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC

TEST PROCEDURE: TIA/EIA - 603-C, 2.2.13,3.2.11.2

TEST EQUIPMENT: 50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)
DC Power Supply, Hewlett Packard Model 6653 A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A

TEST SET-UP:

MODEM TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER
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MASK J -25kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 16K5F1D
Data Rate = 16 kbps

PEAK DEVIATION = 6.30 kHz

®*ATTEM 28dB UAvG 1
RL —3.8dEr 1edB”
/ \H ASK J 20K1H

L

CENTER 836.8588HMHz SPAN 288.8kHz
*RBH 388H=z *UBH 3.8kH=z *S5HP S.68=sec
*ATTEN 28dB
RL —=53.48dBr 18dB~
MASK d 29K1H
1}
*
P WRVW || WETTVPRTY Y S YUY IS8 Y STY T WO TN bt e Al bt s T Moot s AP ora)
CENTER 836.1MH= SPAN 188.8MH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -25kHz - 10.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 16K5F1D
Data Rate = 16 kbps
PEAK DEVIATION = 6.30 kHz

=ATTEMN 2ade vAalvG 1
EL 3.8dBr 1adB~”
/ \HRSK J 23K18H
D i
b |
CENTER 896.8588MH= SPAN 288.8kH=z
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade
EL 3.8dBr 1adB~”
MASK J 23K18H
1]
H
! A e Aald ..M.NJ I\u.u FITIS STREEN ) . '
L L r R Lt Al Sl T S P R T R T e ey
CENTER 896.1MH= SPAN 188.8MH=
=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J -25kHz - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 16K8F1D

Data Rate = 32 kbps
PEAK DEVIATION = 6.30 kHz

®*ATTEM 28dB UAvG 1
RL —3.8dEr 1edB”
/ \H ASK J 20K1H
I“N
1]

Il

\

!

)

CENTER 836.8588HMHz SPAN 288.8kHz
*RBH 388H=z *UBH 3.8kH=z *S5HP S.68=sec
*ATTEN 28dB
RL —=53.48dBr 18dB~
MASK d 29K1H
1}
*
P WRVW || WETTVPRTY Y S YUY IS8 Y STY T WO TN bt e Al bt s T Moot s AP ora)
CENTER 836.1MH= SPAN 188.8MH=
*RBH 18@kH=z *UBH 188kH=z *S5HP S.68=sec

Page 75 of 136



MASK J -25kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 16K8F1D
Data Rate = 32 kbps

PEAK DEVIATION = 6.30 kHz

=*ATTEN 28dB UAUG 1
RL 3.8dBn 1edB”

I

/

F—|

_E:..-_—F——:_._

CENTER 836.8588MH=z SPAN
*RBM 3I88Hz =*UBM 3.8kHz *SHP
=*ATTEN 28dB
RL 3.8dBn 1edB”
M J 25
1]
»
I Ju L PINARE YT ¥ I .u\.\a!JJ I\t-\.u i n
L o = il I A et RT il b
CENTER 836.1MH= SPAN
*RBM 18@kHz =*UBM 188kHz *SHP
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MASK J -25kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps

PEAK DEVIATION = 7.59 kHz

®*ATTEM 28dB UAvG 1
RL —3.8dEr 1edB”
/ \H ASK J 20K1H

CENTER 836.8588HMHz SPAN 288.8kHz
*RBH 388H=z *UBH 3.8kH=z *S5HP S.68=sec
*ATTEN 28dB
RL —=53.48dBr 18dB~
MASK d 29K1H
1}
*
P WRVW || WETTVPRTY Y S YUY IS8 Y STY T WO TN bt e Al bt s T Moot s AP ora)
CENTER 836.1MH= SPAN 188.8MH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -25kHz - 10.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps
PEAK DEVIATION = 7.59 kHz

=*ATTEN
RL

28dB
3.8dBn

UAvG
1edB”

1

/ \HRSK J 23K18H
1]
H
CENTER 896.8588MH= SPAN 288.8kH=z
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade
EL 3.8dBr 1adB~”
MASK J 23K18H
1]
H
! A Ann\lM.\AJJI‘ﬁLulLuh . '
L L r R Lt Al Sl T S P R T R T e ey
CENTER 896.1MH= SPAN 188.8MH=
=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J -25kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 17K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 7.52 kHz

®*ATTEM 28dB UAvG 1
RL —3.8dEr 1edB”
/ \H ASK J 20K1H

CENTER 836.8588HMHz SPAN 288.8kHz
*RBH 388H=z *UBH 3.8kH=z *S5HP S.68=sec
*ATTEN 28dB
RL —=53.48dBr 18dB~
MASK d 29K1H
1}
*
P WRVW || WETTVPRTY Y S YUY IS8 Y STY T WO TN bt e Al bt s T Moot s AP ora)
CENTER 836.1MH= SPAN 188.8MH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -25kHz - 10.0 Watts
RF Frequency 896.050 MHz
SPECTRUM FOR EMISSION - 17K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 7.52 kHz

®*ATTEM 28dB UAvG 1
RL 3.8dBn 1edB”

/ \HRSK J 20K168H
1]

CENTER 836.8588MH=z SPAN 288.8kHz
*RBM 3I88Hz =*UBM 3.8kHz *SHP S.68sec
=*ATTEN 28dB

RL 3.8dBn 1edB”

MASK J 20K168H
1]
»
I g Ju L PINARE YT ¥ I .u\.\a!JJ I\t-\.u btah, -, i n '
L o = Lo oo e P i t S St T e T Tt i

CENTER 836.1MH= SPAN 188.8MH=z

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec
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13.0 Mask J — Part 90.210(j) Aggregation for 50 kHz Channel

NAME OF TEST:

RULE PART NUMBER:

Transmitter Occupied Bandwidth for Emission Designators
29K8F1D, 30K0F1D, 29K5F1D, 30K5F1D

FCC: 2.202, 90.209 (b)(5), 90.210(j), 90.945(h) 2.1049 (c) (1)

MINIMUM STANDARDS: Mask J

TEST RESULTS:

Sidebands and Spurious [Rule 90.210 (j), P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 13.6 kHz [Rule 90.209(b) (5)]

Fo of more than 2.5 kHz, but no more than 6.25 kHz: At least 53 log (f;/2.5) dB

Fo of more than 6.25 kHz, but no more than 9.5 kHz: At least 103 log (f;/3.9) dB;

Fo of more than 9.5 kHz: At least 157 log (f4/5.3) dB, or 50 + 10 log (P) dB or 70 dB,
whichever is the lesser attenuation.

Part 90.645(h) allows for aggregating contiguous channels.

29K8F1D 5 contiguous channels
30KO0F1D 5 contiguous channels
29K5F1D 5 contiguous channels
30K5F1D 5 contiguous channels

For emission designators 29K8F1D, 30K0F 1D, 29K5F1D, 30K5F1D
Attenuation = 0 dB at Fo to 27.5 kHz

Attenuation = 21.0 dB at 31.25 kHz

Attenuation = 22.0 at 34.5 kHz

Attenuation = 60 dB at frequencies greater than 37.8 kHz @ 10 W
Attenuation = 50 dB at frequencies greater than 36.0 kHz @ 1 W

Meets minimum standards (see data on following page)

TEST CONDITIONS: Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC
TEST PROCEDURE: TIA/EIA - 603-C, 2.2.13,3.2.11.2
TEST EQUIPMENT: 50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)
DC Power Supply, Hewlett Packard Model 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A
TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK J -50 kHz - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 29K8F1D

Data Rate = 32 kbps
PEAK DEVIATION =9.36 kHz

*ATTEN 28dB vAvG 1

RL -5.@dBn 18dB~

f HRSIA\ J  seKiM
) / ) \
N |
I
UJV Wm "
| W
| 1 Iyl |
| |\ﬂ‘
I |

CENTER 896.8588MHz SPAN 288.8kHz
=*RBMH IBBHZ =UBM 3.8kHz =SHP S5.6@sec
*ATTEN 28dB

RL -5.@dBn 18dB~

MASK J  seKiM

D
®

SURFRTN YENY N FICEYPRTRY, S DTN S O e, TETPF YN VI BRIy Y TTIEY P VR

CENTER 896.1MHz SPAN 188.8HH=
=*RBMH 18@kHz =UBM 188KkHz =SHP S5.6@sec
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MASK J -50 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 29K8F1D
Data Rate = 32 kbps

PEAK DEVIATION =9.36 kHz

=*ATTEN 28dB UAUG 1
RL 3.8dBn 1edB”

RSK\ J

b—

CENTER 836.8588MH=z

SPAN

*RBM 3I88Hz =*UBM 3.8kHz *SHP
=*ATTEN 28dB
RL 3.8dBn 1edB”
M J
1]
»

CENTER 836.1MH=
*RBM 18@kHz =*UBM 188kHz

SPAN
*SHP
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MASK J -50 kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 30K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 11.02 kHz

*ATTEN 28dB vAvG 1
RL -5.8dEn 18dB/
J  seKiM

D
®
CENTER 896.8588MHz SPAN 288.8kHz
=*RBMH IBBHZ =UBM 3.8kHz =SHP S5.6@sec
*ATTEN 28dB
RL -5.8dEn 18dB/

MASK J  seKiM
D
®
SURFRTN YENY N FICEYPRTRY, S DTN S O e, TETPF YN VI BRIy Y TTIEY P VR
CENTER 896.1MHz SPAN 188.8HHz

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -50 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 30K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 11.02 kHz

=*ATTEN 28dB UAUG 2
RL 3.8dBn 1edB”

[ "

RSK\ J Sd(IBH

CENTER 896.8588MH= SPAN 288.8kH=z
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

EL 3.8dBr 1adB~”

MASK J 56(13"
1]
H
I FI M. .'\J-J Lnuu 4l .
Lokl e el ey LU i i ke far e ey

CENTER 896.1MH= SPAN 188.8MH=

=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J -50 kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 29K5F1D
Data Rate = 96 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28dB UAUG 1
RL —3.8dEr 1edB”

/ =
Wi

CENTER 896.8588MHz SPAN 288.8kHz
=*RBMH IBBHZ =UBM 3.8kHz =SHP S5.6@sec
*ATTEN 28dB

RL -5.8dEn 18dB/

MASK J  seKiM
D
®
SURFRTN YENY N FICEYPRTRY, S DTN S O e, TETPF YN VI BRIy Y TTIEY P VR
CENTER 896.1MHz SPAN 188.8HHz

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec
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MASK J -50 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 29K5F1D
Data Rate = 96 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28dB UAUG 2
RL 3.8dBn 1edB”

RSK\ J Sd(IBH

/ M
|

I,

1

I ‘l

CENTER 896.8588MH= SPAN 288.8kH=z
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

EL 3.8dBr 1adB~”

MASK J 56(13"
1]
H
I FI M. .'\J-J Lnuu 4l . L
e Lath [ BT F Y h Ll Rilal L e [ Kol T ™

CENTER 896.1MH= SPAN 188.8MH=

=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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MASK J -50 kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 30K5F1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

*ATTEN 28dB vAvG 1
RL -5.8dEn 18dB/
f HRSIA\ J  seKiM
,
D
®
CENTER 896.8588MHz SPAN 288.8kHz
=*RBMH IBBHZ =UBM 3.8kHz =SHP S5.6@sec
*ATTEN 28dB
RL -5.8dEn 18dB/
MASK J  seKiM
D
®
SURFRTN YENY N FICEYPRTRY, S DTN S O e, TETPF YN VI BRIy Y TTIEY P VR
CENTER 896.1MHz SPAN 188.8HHz

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -50 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 30K5F1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

=*ATTEN 28dB UAUG 2
RL 3.8dBn 1edB”

Sd(IBH

I ‘l

CENTER 896.8588MH= SPAN 288.8kH=z
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

EL 3.8dBr 1adB~”

MASK J 56(13"
1]
H
I FI M. .'\J-J Lnuu b de L
e Lot b ol ek ) WY L R o Kol haa

CENTER 896.1MH= SPAN 188.8MH=

=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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14.0 Mask J — Part 90.210(j) Aggregation for 100 kHz Channel

NAME OF TEST:

RULE PART NUMBER:

Transmitter Occupied Bandwidth for Emission Designators
51K0F1D, 52K7F1D, 49K7F1D, 51K3F1D

FCC: 2.202, 90.209 (b)(5), 90.210(j), 90.645(h) 2.1049 (c) (1)

MINIMUM STANDARDS: Mask J

TEST RESULTS:

Sidebands and Spurious [Rule 90.210 (j), P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 13.6 kHz [Rule 90.209(b) (5)]

Fo of more than 2.5 kHz, but no more than 6.25 kHz: At least 53 log (f;/2.5) dB

Fo of more than 6.25 kHz, but no more than 9.5 kHz: At least 103 log (f;/3.9) dB;

Fo of more than 9.5 kHz: At least 157 log (f4/5.3) dB, or 50 + 10 log (P) dB or 70 dB,
whichever is the lesser attenuation.

Part 90.645(h) allows for aggregating contiguous channels.

51KOF1D 9 contiguous channels
52K7F1D 9 contiguous channels
49K7F1D 9 contiguous channels
51K3F1D 9 contiguous channels

For emission designators 51KO0F1D, 52K7F1D, 49K7F1D, 51K3F1D
Attenuation = 0 dB at Fo to 52.5 kHz

Attenuation = 21.0 dB at 56.25 kHz

Attenuation = 22.0 at 59.5 kHz

Attenuation = 60 dB at frequencies greater than 62.8 kHz @ 10 W
Attenuation = 50 dB at frequencies greater than 61.0 kHz @ 1 W

Meets minimum standards (see data on following page)

TEST CONDITIONS: Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC
TEST PROCEDURE: TIA/EIA - 603-C, 2.2.13,3.2.11.2
TEST EQUIPMENT: 50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)
DC Power Supply, Hewlett Packard Model 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP§901A
TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK J -100 kHz - 1.0 Watts
RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 51K0F1D

Data Rate = 64 kbps
PEAK DEVIATION = 10.81 kHz

=*ATTEN 28dB UAUG
RL —3.8dEr 1edB”

1

MASK JlBiKl

®
f | | !
Fuim Ll
rl D ” T IIW \I
| iy
) | M
.| | .| ”ﬂ'ﬂll
CENTER 896.8588MHz SPAN 288.8kHz
*RBH 388Hz *UBH 3.8KkHz *SHP S5.68sec
*ATTEN 28dB
RL -5.@dBn 18dB~
MASK J188K1H
D
®
X TPTRTIRTRPTY W FTIR Y P PRNT) TYRFRAPIY, RN PRE NPT (RO X FRSRET TR
CENTER 896.1MHz SPAN 188.8HH=
*RBH 18@kHz *UBH 188kHz *SHP S5.68sec
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MASK J -100 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 51K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28dB UAUG 6
RL 3.8dBn 1edB”

/ MpsK Jlawixﬂau
| .J \

itk

CENTER 836.8588MH=z SPAN 288.8kHz
*RBMW F@EHz *UBM 3.8kHz *SHP S5.68sec
®*ATTEM 28dB

RL 3.8dBn 1edB”

MASK JlBBKle
1]
»

T e o Al . " " A " bt .
el e o e ey LB R i Wi e L et}

CENTER 836.1MH= SPAN 188.8MH=z
*RBMW 18@kHz *UBM 188kHz *SHP S.68sec
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MASK J -100 kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 52K7F1D
Data Rate = 128 kbps

PEAK DEVIATION = 12.40kHz

®*ATTEN Zade Uavc 1
RL —5.8dBnr 1adB~”

ASK

CENTER 896.85388MH= SPAN 288.8kHz
=RBH 388H=z =UBH 3.8kHz =SHP S.68sec
=*ATTEN 28de

RL —5.8dBr 18dB8.”

MASK JiaakKid

1]
H

EPRRTERWIRTE JCRE L X FITEFRR DR [ PRY R EPIPEN T NI I8 (OFRIRT IR, SRE N

CENTER 896.1MH=x SPAN 188.8MH=
=RBH 188@kHz =UBH 188kHz =SHP S.68sec
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MASK J -100 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 52K7F1D
Data Rate = 128 kbps

PEAK DEVIATION = 12.40kHz

=*ATTEN 28dB UAUG 3
RL 3.8dBn 1edB”

JlBiKle

\
|

5
En

i

CEMTER 896.8588MH=z SPAN 2@88.8kHz
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

RL 3.8dBn 18dB”

MASK JlBBKle
D
s
T A Lo Bl . i A.NJ LL A " Lk Lad L
A el oo o LB R =i g T Ll o
CEMTER 896.1MH= SPAN 188.8MH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec
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MASK J -100 kHz - 1.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 49K7F1D
Data Rate = 192 kbps

PEAK DEVIATION = 13.02 kHz

=*ATTEN 28dB UAUG 1
RL —3.8dEr 1edB”

CENTER 896.8588MHz SPAN 288.8kHz
*RBH 388Hz *UBH 3.8KkHz *SHP S5.68sec
*ATTEN 28dB

RL -5.@dBn 18dB~

MASK J188K1H
D
®
X TPTRTIRTRPTY W FTIR Y P PRNT) TYRFRAPIY, RN PRE NPT (RO X FRSRET TR
CENTER 896.1MHz SPAN 188.8HH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec
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MASK J -100 kHz - 10.0 Watts

RF Frequency 896.050 MHz

SPECTRUM FOR EMISSION - 49K7F1D
Data Rate = 192 kbps

PEAK DEVIATION = 13.02 kHz

=*ATTEN 28dB UAUG 4
RL 3.8dBn 1edB”

JlBiKle

\
|

CEMTER 896.8588MH=z SPAN 2@88.8kHz
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

RL 3.8dBn 18dB”

MASK JlBBKle
D
s
T A Lo Bl . i A.NJ LL A " Lk Lad L
A el oo o LB R =i g T Ll o
CEMTER 896.1MH= SPAN 188.8MH=

*RBM 18@kHz =*UBM 188kHz *SHP S.68sec



MASK J -100 kHz - 1.0 Watts
RF Frequency 896.050 MHz
SPECTRUM FOR EMISSION - 51K3F1D
Data Rate = 256kbps
PEAK DEVIATION = 13.77 kHz

®*ATTEM 28dB UAvG 1
RL —3.8dEr 1edB”
/ MASK JlBiKl H
1]
® [ {

Il

\

|
Iyl

CENTER 896.8588MHz SPAN 288.8kHz
*RBH 388Hz *UBH 3.8KkHz *SHP S5.68sec
*ATTEN 28dB

RL -5.@dBn 18dB~

MASK J188K1H
D
®
X TPTRTIRTRPTY W FTIR Y P PRNT) TYRFRAPIY, RN PRE NPT (RO X FRSRET TR

CENTER 896.1MHz SPAN 188.8HH=

*RBH 18@kHz *UBH 188kHz *SHP S5.68sec
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MASK J -100 kHz - 10.0 Watts
RF Frequency 896.050 MHz
SPECTRUM FOR EMISSION - 51K3F1D
Data Rate = 256kbps
PEAK DEVIATION = 13.77 kHz

=*ATTEN

28dB

RL 3.8dBn

UAUG

3

1edB”

ASK JlBiKle

CEMTER 896.8588MH=z SPAN 2@88.8kHz
=*RBH 388H= =UBH 3.8kH=z =SHP S.68sec
=ATTEMN 2ade

RL 3.8dBn 18dB”

MASK JlBBKle
D
s
T A Lo Bl 1, i A.NJ LL e Lk i
A el oo o LB R * tl g

CEMTER 896.1MH= SPAN 188.8MH=

=*RBH 188kH= =UBH 188kH=z =SHP S.68sec
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15.0  24.133(a)(2) - 10 kKHz ABW

NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST EQUIPMENT:

TEST SET-UP:

Transmitter Occupied Bandwidth for Emission Designators
8K20F1D, 8K30F1D, 8K50F1D and 8K08F1D

FCC: 2.202, 2.1049 (c)(1), 24.133(a)(2)

Mask 24.133(a)(2) 12.5 kHz

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 10 kHz

From Fo to 5 kHz, down 0 dB.

From 5 kHz to 25 kHz, down 116 * log;, (fy+5 / 3.05) dB, 50+10log(P) or 70 dB.
Greater than 25 kHz, 43+10log;o(P) or 80 dB.

Attenuation = 0 db at Fo to 5 kHz
Attenuation =25 dB at 5 kHz
Attenuation = 60 dB at 10 kHz @ 10W
Attenuation = 50 dB at 8.22 kHz @ 1W
Attenuation = 51 dB at 8.40 kHz @ |W
Attenuation = 53 dB at 25 kHz @ 10W
Attenuation =43 dB at 25 kHz @ 1W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C

50-Ohm Attenuator, Bird Electronics 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack PE7002-10 (10dB)

Power Supply, Instek Model GPS-2303

Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A

MODEM

TRANSCEIVER
UNDER TEST

ATTENUATOR

ATTENUATOR

POWER

SUPPLY

SPECTRUM
ANALYZER

MODULATION
ANALYZER

PLOTTER




MASK 24.133a2 - 1.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION = 3.05 kHz

=*ATTEN 28de vauG 4
RL -4.4dBr 18dB~

21133 125K

1H

T ‘

CENTER S81.888868HH=z
=*REH 188H=z =UBH 1.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.4dBr 1adB~

24.133 125K 1

D
H

CENTER 981.8MH=z SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133a2 - 10.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K20F1D
Data Rate = 8 kbps

PEAK DEVIATION = 3.05 kHz

=*ATTEN 28de vauG 3
RL 5.6dBr 18dB~

21133 125184

/
, fﬂ i

pol ot

LIl "'[

f

CENTER S81.28888MH= SPAN 58.88kHz
*REHW 188Hz =*UBH 1.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.6dBr 18dB

24.133 125184
1]
H

- A b PR T w L PR ST I Y I
b A et e LT ¥ gt e e e T R e e gt

CENTER 981.8MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK 24.133a2 - 1.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K30F1D
Data Rate = 16 kbps

PEAK DEVIATION = 3.70 kHz

=*ATTEN 28de vauG 4
RL -4.4dBr 18dB~

21133 125K 1H

CENTER S81.888868HH=z SPAN 58.88kHz
=*REH 188H=z =UBH 1.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.4dBr 1adB~

24.133 125K 1
D
H
CENTER 981.8MH=z SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133a2 - 10.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K30F1D
Data Rate = 16 kbps

PEAK DEVIATION = 3.70 kHz

=*ATTEN 28de vauG 3
RL 5.6dBr 18dB~

21133 125184

o
==
=

i i

CENTER S81.28888MH= SPAN 58.88kHz
*REHW 188Hz =*UBH 1.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.6dBr 18dB

24.133 125184
1]
H

- A b PR T w L PR ST I Y I
b A et e LT ¥ gt e e e T R e e gt

CENTER 981.8MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK 24.133a2 - 1.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K50F1D
Data Rate = 24 kbps

PEAK DEVIATION = 3.725 kHz

=*ATTEN 28de vauG 3
RL -4.4dBr 18dB~

21133 125K

1H

e

i il

CENTER S81.888868HH=z SPAN 58.88kHz
=*REH 188H=z =UBH 1.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.4dBr 1adB~

24.133 125K 1
D
H
CENTER 981.8MH=z SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133a2 - 10.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K50F1D
Data Rate = 24 kbps

PEAK DEVIATION = 3.725 kHz

=*ATTEN 28de vauG 3
RL 5.6dBr 18dB~

21133 125184

7
x i
Ay

,,MW e, "
IR “7‘1’[ |

i i

CENTER S81.28888MH= SPAN 58.88kHz
*REHW 188Hz =*UBH 1.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.6dBr 18dB

24.133 125184
1]
H

- A b PR T w L PR ST I Y I
b A et e LT ¥ gt e e e T R e e gt

CENTER 981.8MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec



MASK 24.133a2 - 1.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K08F1D
Data Rate = 32 kbps

PEAK DEVIATION = 3.728 kHz

=*ATTEN 28de vauG 4
RL -4.4dBr 18dB~

L™
\

T
\.'

¥

i

T

¥

CENTER 981.88888MH= SPAN 58.88kH=z

=*REBH 188H= =UBH 1.8kHz =*=SHP S.68sec
#*ATTEH 28dB

RL —4.4dBm 18dB.

24.133 125K 1M

1]
ki

CENMTER 981.8MH= SPAN 188.8HH=

®RBH 188kHz *UBH 18dkHz ®EHP S.6@sec
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MASK 24.133a2 - 10.0 Watts

RF Frequency 901.800 MHz
SPECTRUM FOR EMISSION - 8K08F1D
Data Rate = 32 kbps

PEAK DEVIATION = 3.728 kHz

=*ATTEN 28de vauG 3
RL 5.6dBr 18dB~

21133 125184

ol wa e

CENTER 981.88888MH= SPAN 58.88kH=z
=*REBH 188H= =UBH 1.8kHz =*=SHP S.68sec
=ATTEN 2ade
RL 3.6dBr1 1ade~
24.133 12.518H
1]
H
- A 1 bk P a..mAJLlJ. NI AP P IR ST I R S I
e Sl Ll e e M s e e L e s e
CEMTER 981.8MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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16.0  24.133(a)(1) — 20 kHz ABW & Mask 90.691 25 kHz Channel

NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

Transmitter Occupied Bandwidth for Emission Designators 16 KSF1D
16K8F1D, 17K8F1D, and 17KO0F1D

FCC: 2.202, 2.1049 (c) (1) 24.133(a)(1)

Mask 24.133(a)(1) 25 kHz Channel

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 20 kHz

From Fo to 10 kHz, down 0 dB.

From 10 kHz to 50 kHz, down 116 * log;o (f;+10/ 6.1) dB, 50+10log(P) or 70 dB.
Greater than 50 kHz, 43+10log;o(P) or 80 dB.

Attenuation = 0 db at Fo to 10 kHz
Attenuation = 25 dB at 10 kHz
Attenuation = 60 dB at 20 kHz @ 10W
Attenuation = 50 dB at 16.45 kHz @ 1W
Attenuation = 53 dB at 50 kHz @ 10W
Attenuation = 43 dB at 50 kHz @ 1W

Mask 90.691 — applicable to the 896-901 MHz band only
The Mask 24.133(a)(1) plots of this section are more restrictive than the 90.691
mask requirements. The device is compliant with Part 90.691.

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

From Fo to 12.5 kHz, down 0 dB.

Greater than 12.5 kHz to 37.5kHz 116 * log;o(f;/ 6.1) or 50 + 10 log (P) or 70 dB,
whichever is the lesser attenuation

Greater than 37.5 kHz 43 + 10log;(P)

Attenuation = 0 dB at Fo to 12.5 kHz
Attenuation = 36.1 dB at >12.5 kHz
Attenuation = 60 dB at 20.1 kHz @ 10W
Attenuation =50 dB at 16.5 kHz @ 1 W
Attenuation = 53 dB at >37.5 kHz @ 10W
Attenuation =43 dB at >37.5 kHz @ 1W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC

TIA/EIA — 603-C

50-Ohm Attenuator, Bird Electronics 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack PE7002-10 (10dB)

Power Supply, Instek Model GPS-2303

Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP8901A
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TEST SET-UP:
MODEM TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST
POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK 24.133al - 25 kHz - 1.0 Watts

RF Frequency 901.900

SPECTRUM FOR EMISSION - 16KSF1D

Data Rate = 16 kbps
PEAK DEVIATION = 6.30 kHz

*ATTEN 28dBe vauG 14

RL —4.8dBr 18dB.

24.133 23K 1M
b,
h/ | w\
’ / f} '\‘\
U
" N‘N V\Hh
/ u]l Iv \
||.ﬂ |
| T
w ” L | ||u.| N

CENTER S81.9888HHz SPAN 288.8kHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.8dBH 1ade~

24.133 29K 1

D
H

FFr ] AR R I =l S A TR

CENTER 981.9MH=z SPAN 188.8MH=
=REH 188kH= =UBH 3.8kH=z =SHP S.68sec
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MASK 24.133al - 25 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 16K5F1D
Data Rate = 16 kbps

PEAK DEVIATION = 6.30 kHz

=*ATTEN 28de vauG 3
RL 5.5dBr 18dB~

24.133 25K ldN

i

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=ATTEN 28de
RL 3.0dErn 18dBe~
24.133 25K ldN
1]
H

A T Y N T PR PR ey -
B W e R Y gy i L | (SO TR T Pl ST e

CENTER 981.9MHz SPAN 188.8MH=z
*REMW 18@kHz =*UBM 188kHz =*5HP S.68sec

Page 111 of 136



MASK 24.133al - 25 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 16K8F1D
Data Rate = 32 kbps

PEAK DEVIATION = 6.30 kHz

*ATTEN 28de UAUG 6 MKR —97.88d4dBr
RL —-4.8dBr 18dB~ 981.8483MH=
24.133 25K iH

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL —4.8dBr 18dB
24.133 25K 1M
1]
H
Fr ey e e e e e R T AR T
CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 3.8kHz =*=SHP S.6E8zec
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MASK 24.133al - 25 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 16K8F1D
Data Rate = 32 kbps

PEAK DEVIATION = 6.30 kHz

=*ATTEN 28de vauG 6
RL 5.5dBr 18dB~

24.133 25K ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL 5.5dBr 18dB
24.133 25K ldlvl
1]
H

o T BRIy N e n rl 4 " Ty - n
T W [ e e L r Laiaal | Ch T P e e halk e

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 25 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps

PEAK DEVIATION = 7.59 kHz

*ATTEN 28de UAUG 7 MKR —896.67dBr
RL —-4.8dBr 18dB~ 981.8483MH=
24.133 25K iH

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL —4.8dBr 18dB
24.133 25K 1M
1]
H
Fr ey e e e e e R T AR T
CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 3.8kHz =*=SHP S.6E8zec
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MASK 24.133al - 25 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 17K8F1D
Data Rate = 48 kbps

PEAK DEVIATION = 7.59 kHz

=*ATTEN 28de vauG 7
RL 5.5dBr 18dB~

24.133 25K ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL 5.5dBr 18dB
24.133 25K ldlvl
1]
H

o T BRIy N e n rl 4 " Ty - n
T W [ e e L r Laiaal | Ch T P e e halk e

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 25 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 17K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 7.52 kHz

=*ATTEN 28de vauG 8
RL —-4.8dBr 18dB~

24.133 25K

iH

CENTER S81.9888MH=z SPAN 288.8kHz
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL —4.8dBr 18dB
24.133 25K 1M
1]
H
Fr ey e e e e e R T AR T
CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 3.8kHz =*=SHP

S.6E8zec
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MASK 24.133al - 25 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 17K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 7.52 kHz

=*ATTEN 28de vauG 8
RL 5.5dBr 18dB~

24.133 25K ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=ATTEN 28de
RL 3.0dErn 18dBe~
24.133 25K ldN
1]
H

i | Y I . il Fl . Yl 'l &, i 4 'y | -] Fl
T L U B ey e i r Ty L P ST i S T

CENTER 981.9MHz SPAN 188.8MH=z
*REMW 18@kHz =*UBM 188kHz =*5HP S.68sec
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17.0  24.133(a)(1) - 45 kHz ABW

NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators
29K8F1D, 30K0F1D, 29K5F1D, 30KSF1D

RULE PART NUMBER: FCC: 2.202, 2.1049 (c) (1), 24.133 (a)(1)

MINIMUM STANDARDS: Mask 24.133(a)(1) S0 kHz Channel

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 45 kHz

From Fo to 22.5 kHz, down 0 dB.

From 22.5 kHz to 62.5 kHz, down 116 * logo (f;+10/ 6.1) dB, 50+10log(P) or 70
dB.

Greater than 62.5 kHz, 43+10log,(P) or 80 dB.

Attenuation = 0 db at Fo to 22.5 kHz
Attenuation = 25 dB at 22.5 kHz
Attenuation = 60 dB at 32.5 kHz @ 10W
Attenuation = 50 dB at 29.0 kHz @ 1W
Attenuation = 53 dB at 62.5 kHz @ 10W
Attenuation = 43 dB at 62.5 kHz @ 1W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 10 Watts
Voltage = 20VDC

TIA/EIA - 603-C, 2.2.13,3.2.11.2

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653 A

Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

MODEM

TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER




MASK 24.133al - 50 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 29K8F1D
Data Rate = 32 kbps

PEAK DEVIATION =9.36 kHz

=*ATTEN 28de vauG 7
RL —-4.8dBr 18dB~

24133 5&( iH

D /f
r
/

-

CENTER S81.9888HHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.8dBr 1adB~

24.133 5&( 1MW
D
H
Vo] TN T TR R ST TRTYT FeTTy R 2
CENTER 981.9MH=z SPAN 188.8MH=

=*REH 18kH=z =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 50 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 29K8F1D
Data Rate = 32 kbps

PEAK DEVIATION =9.36 kHz

=*ATTEN 28de vauG 7
RL 5.5dBr 18dB~

24133 5&(

ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133 5&( ldbl
1]
H
1 bl .n»J I 'y ik
Loy Ly b fl e r LT U T L TR LY Ll ek sl

CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 50 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 30K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 11.02 kHz

=*ATTEN 28de vauG 4
RL —-4.8dBr 18dB~

24133 5&( iH

CENTER S81.9888HHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.8dBr 1adB~

24.133 5&( 1MW
D
H
Vo] TN T TR R ST TRTYT FeTTy R 2
CENTER 981.9MH=z SPAN 188.8MH=

=*REH 18kH=z =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 50 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 30K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 11.02 kHz

=*ATTEN 28de vauG 8
RL 5.5dBr 18dB~

24133 5&(

ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133 5&( ldbl
1]
H
1 bl .n»J I 'y ik
Loy Ly b fl e r LT U T L TR LY Ll ek sl

CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 50 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 29K5F1D
Data Rate = 96 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28de vauG 3
RL —-4.8dBr 18dB~

24133 5&( iH

CENTER S81.9888HHz
=*REH 388Hz =UBH 3.8kHz *=SHP S.68sec
=ATTEN 2adBe

RL —4.8dBr 1adB~

24.133 5&( 1MW
D
H
Vo] TN T TR R ST TRTYT FeTTy R 2
CENTER 981.9MH=z SPAN 188.8MH=

=*REH 18kH=z =UBEH 188kHz =*=SHP S.6E8zec

Page 123 of 136



MASK 24.133al - 50 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 29K5F1D
Data Rate = 96 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28de vauG 7
RL 5.5dBr 18dB~

24133 5&(

ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133 5&( ldbl
1]
H
1 bl .n»J I 'y ik
Loy Ly b fl e r LT U T L TR LY Ll ek sl

CENTER 981.9MH=z SPAN 188.8MH=z

=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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MASK 24.133al - 50 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 30K5F1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

=*ATTEN 28de vauG 3
RL —-4.8dBr 18dB~

24133 5&( iH

CENTER 961.9888HHZ
*RBH 3@8Hz *UBM 3.8kHz *SHP 5.68sec
*ATTEN 2adB
RL  -4.8dBr 18dB
24133 sel 1M
D
™
, ;
A ted NS T R e B
CENTER 981.9MHz SPAN 188.8HHz
*RBM 18kHz *UBM 18@kHz *SHP 5.68sec
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MASK 24.133al - 50 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 30K5F1D
Data Rate = 128 kbps

PEAK DEVIATION = 11.66 kHz

=*ATTEN 28de vauG 4
RL 5.5dBr 18dB~

24133 5&( ldN

CENTER S81.9888MH=z
*REHW FBEHz =*UBH 3.8kHz =*=SHP S.68sec
=*=ATTEN Zede
RL 5.5dBr 18dB
24.133 5&( ldlvl
1]
H

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 188kHz =*=SHP S.6E8zec
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18.0  24.133(a)(1) - 95 kHz ABW

NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators
51K0F1D, 52K7F1D, 49K7F1D, 5S1K3F1D

RULE PART NUMBER: FCC: 2.202, 2.1049 (c) (1), 24.133 (a)(1)

MINIMUM STANDARDS: Mask 24.133(a)(1) 100 kHz Channel

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

Sidebands and Spurious [P = 10 Watts and P=1 Watt]

Authorized Bandwidth = 95 kHz

From Fo to 47.5 kHz, down 0 dB.

From 47.5 kHz to 87.5 kHz, down 116 * logo (f;+10/ 6.1) dB, 50+10log(P) or 70
dB.

Greater than 87.5 kHz, 43+10log,(P) or 80 dB.

Attenuation = 0 db at Fo to 47.5 kHz
Attenuation = 25 dB at 47.5 kHz
Attenuation = 60 dB at 57.6 kHz @ 10W
Attenuation = 50 dB at 54.0 kHz @ 1W
Attenuation = 53 dB at 87.5 kHz @ 10W
Attenuation =43 dB at 87.5 kHz @ 1W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C
RF Power Level = 1 Watt and 12 Watts
Voltage = 20VDC

TIA/EIA - 603-C, 2.2.13,3.2.11.2

50-Ohm Attenuator, Bird Electronics Model 50-A-FFN-20 (20dB, 50W)
50-Ohm Attenuator, Bird Electronics Model 10-A-MFN-10 (10dB, 10W)
50-Ohm Attenuator, Pasternack Model PE7002-10 (10dB)

DC Power Supply, Hewlett Packard Model 6653 A

Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901A

MODEM

TRANSCEIVER ATTENUATOR ATTENUATOR
UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

PLOTTER
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MASK 24.133al - 100 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 51K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28de vauG 2
RL —-4.8dBr 18dB~

24.133188| iH

M
SRR il i, WA

CENTER 981.9888MH=z SPAN 288.8kH=z
=*REBH I88Hz =UBH 18kHz =*=SHP S.68sec
=ATTEN 2ade
RL —4.8dBH 1ade~
24.133188| 1M
1]
H
A Py ST L YY1 SR U IOY P J ) T T i
i e I L A Reaid i o L kbl o Y
CEMTER 981.9MH= SPAN 188.8MH=

=*REH 18dkHz =UBEH 3.8MHz =*=SHP S.6E8zec



MASK 24.133al - 100 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 51K0F1D
Data Rate = 64 kbps

PEAK DEVIATION = 10.81 kHz

=*ATTEN 28de vauG 7
RL 5.5dBr 18dB~

24.133188| ldN

| Yl T
! L

—==

CENTER S81.9888MH=z SPAN 288.8kHz
*REHW FBEHz =*UBH 18kH=z =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133188| ldlvl

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 3.8MHz =*=SHP S.6E8zec
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MASK 24.133al - 100 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 52K7F1D
Data Rate = 128 kbps

PEAK DEVIATION = 12.40kHz

=ATTEN Z8dB vauG 1
RL —4.8dBr 18dB~

24.133188| 1iH

CENTER 981.9888MH=z SPAN 288.8kH=z
=RBH 388H=z =UBH 18kH=z =SHP S.68sec
=ATTEN 28dB
RL —4.8dBr 18de~”
24.133188| 1H
1]
H
Sl Ly STEE W1 SR W Y P J ) ] b Lt T i
it et el e e H
CEMTER 981.9MH= SPAN 188.8MH=

*REBH 18@kHz =*UBH 3.8MHz =*SHP S.68sec



MASK 24.133al - 100 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 52K7F1D
Data Rate = 128 kbps

PEAK DEVIATION = 12.40kHz

=*ATTEN 28de vauG 6
RL 5.5dBr 18dB~

24.133188| ldN

it B

CENTER S81.9888MH=z SPAN 288.8kHz
*REHW FBEHz =*UBH 18kH=z =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133188| ldlvl

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 3.8MHz =*=SHP S.6E8zec
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MASK 24.133al - 100 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 49K7F1D
Data Rate = 192 kbps

PEAK DEVIATION = 13.02 kHz

=*ATTEN 28de vauG 2
RL —-4.8dBr 18dB~

24.133188|

iH

CENTER 981.9888MH=z SPAN 288.8kH=z
=*REBH I88Hz =UBH 18kHz =*=SHP S.68sec
=ATTEN 2ade

RL —4.8dBH 1ade~

24.133188| 1M
1]
H
A Py ST L W1 S Y J ) PP 1 AL P T R nm
i e Tt RN R b Sl A o il i Ty

CEMTER 981.9MH= SPAN 188.8MH=

=*=EBH 18@kHz =UBH 3.8MHz =*=SHP S.EBsec

Page 132 of 136



MASK 24.133al - 100 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 49K7F1D
Data Rate = 192 kbps

PEAK DEVIATION = 13.02 kHz

=*ATTEN 28de vauG 6
RL 5.5dBr 18dB~

24.133188| ldN

" [ 1] My [

i A1y I,

it et

5 /.hw )‘k WM\\ ]

CENTER S81.9888MH=z SPAN 288.8kHz
*REHW FBEHz =*UBH 18kH=z =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133188| ldlvl

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 3.8MHz =*=SHP S.6E8zec
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MASK 24.133al - 100 kHz - 1.0 Watts
RF Frequency 901.900

SPECTRUM FOR EMISSION - 51K3F1D
Data Rate = 256kbps

PEAK DEVIATION = 13.77 kHz

=*ATTEN 28de vauG 2
RL —-4.8dBr 18dB~

1.133188

iH

R

o

CENTER 981.9888MH=z SPAN 288.8kH=z
=*REBH I88Hz =UBH 18kHz =*=SHP S.68sec
=ATTEN 2ade

RL —4.8dBH 1ade~

4.133188| 1M
1]
H
A Py ST L W1 S Y J ) P Y FIFTY nm
i e Tt RN R b Sl A o il i Ty

CEMTER 981.9MH= SPAN 188.8MH=

=*=EBH 18@kHz =UBH 3.8MHz =*=SHP S.EBsec
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MASK 24.133al - 100 kHz - 10.0 Watts
RF Frequency 901.900 MHz

SPECTRUM FOR EMISSION - 51K3F1D
Data Rate = 256kbps

PEAK DEVIATION = 13.77 kHz

=*ATTEN 28de vauG 4
RL 5.5dBr 18dB~

181A6 \ 188K ldN

W,

B 0

CENTER S81.9888MH=z SPAN 288.8kHz
*REHW FBEHz =*UBH 18kH=z =*=SHP S.68sec
=*=ATTEN Zede

RL 5.5dBr 18dB

24.133188| ldlvl

CENTER 981.9MH=z SPAN 188.8MH=z
=*REH 18dkHz =UBEH 3.8MHz =*=SHP S.6E8zec
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19.0  Calibration Information

Equipment Serial Number Cal Date Cal Due
HP 8563E Spectrum Analyzer 3350A01938 6/19/2013 6/19/2014
Agilent E§257D Signal Generator MY44320507 6/19/2013 6/19/2014
HP 8901 A Modulation Analyzer 2924A02774 6/19/2013 6/19/2014
HP 437B Power Meter 3125022336 6/19/2013 6/19/2014

Instruments have been calibrated using standards with accuracies traceable to NIST standards.
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