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NAME OF TEST: Transmitter Occupied Bandwidth

RULE PART NUMBER: FCC: 2.201,2.202, 2.1033 (c)(14), 2.1049 (h), 2.1041;90.203(j)(3); 80.211 (f)
IC: RSS-Gen 4.4.1

This radio modem uses digital modulation signals, passing through a Squared Root Raised Cosine a=0.2 or
0=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 3K20 F1D 12 kbps 4000 1.15 kHz 3.20 kHz
6.25 kHz 3K45 F1D 16 kbps 4000 1.056 kHz 3.45 kHz
12.5 kHz 8K50 F1D 24 kbps 8000 3.725 kHz 8.50 kHz
12.5 kHz 8KO08 F1D 32 kbps 8000 3.728 kHz 8.08 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 33K3 F1D 32 kbps 32000 12.31 kHz 33.3 kHz
50 kHz 34K0 F1D 64 kbps 32000 14.45 kHz 34.0 kHz
50 kHz 36K0 F1D 96 kbps 32000 15.33 kHz 36.0 kHz
50 kHz 33K0 F1D 128 kbps 32000 11.66 kHz 33.0 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:

f1
O.OOS*TP:P(H):J PSDp,df

f2
0.995*TP=P o= | PSD5,df

0
OBW=f2-fl

where TP (total mean power) is

+00 +o0
TP=[ PSDpdf =(1/1) [ [z dt
0
—00

and PSD (power spectral distribution) is

PSD=|Z [ +Z o 0<f<oo
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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 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E
Modulation Analyzer, Hewlett Packard Model HP§901B

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 rate. Hence the 12, 24, 48,0or 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 a=0.2 or 0.5) by the DSP and converted to I&Q components, then fed to the digital to
analog converter. This SRRC4FSK, SRRCSFSK, 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.
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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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NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators
3K20F1D and 3K45F1D
RULE PART NUMBER: FCC: 2.202,90.209 (b)(5), 90.210(e), 2.1049 (c) (1); 80.211 (f)

IC: RSS-1195.8.4
Note: All data taken at 12 watts is to be applied to Part 80 only. Data
taken at 2 watts is to be applied to Part 90 (217-220 MHz).

MINIMUM STANDARDS: Mask E
Sidebands and Spurious [Rule 90.210 (e), 5.8.4, P = 12 Watts, P =2
Watts and P=1 Watt]
Authorized Bandwidth = 6 kHz [Rule 90.209(b) (5), 5.8.4]
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 12.5 kHz, at least 50+10log;o(P) or 70 dB, whichever is
the lesser attenuation.

Attenuation = 0 dB at Fo to 3 kHz

Attenuation = 30 dB at 3 kHz and 56.7 dB at 4.6 kHz @ 12 Watts

Attenuation = 65 dB at frequencies greater than 4.6 kHz @ 12 Watts

Attenuation = 30 dB at 3 kHz and 56.7 dB at 4.6 kHz @ 2 Watts

Attenuation = 60 dB at frequencies greater than 4.6 kHz @ 2 Watts

Attenuation = 30 dB at 3 kHz and 50 dB at 4.2 kHz and 55 dB at 4.6
kHz @ 1 Watt

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

TEST RESULTS: Meets minimum standards (see data on following page)

TEST CONDITIONS: Standard Test Conditions, 25 C
RF Power Level = 1 Watt, 2 Watts and 12 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 HP8901B

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

l

PLOTTER
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Mask: E, IW Spectrum for Emission: 3K20 F1D
Output Power = 1 Watt Data Rate: 12 kbps Peak Deviation with Data: 1.15kHz

Mask B = Black Line
Mask E = Green Line

¥ATTEM Z@dE
FL —11.7dEm 1EdEr

CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec

#ATTEM Z@dE
RL —11.7dEm 18d B~
1k MASKE E

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms



Output Power =2 Watt

Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask E = Green Line

¥ATTEM Z@dE
FL —-2. ZdBm

1@dEBr

AW MASK E

i

R

CEMTER ZzZB. BA@BEMH=z

#REW lB@Hz

¥ATTEM Z@dE
FL —-2. ZdBm

¥UBW 3. BkHz

1@d B

SPAM 28, BEkH=z
SMFP 2. BE=zec

CEMTER ZZ8. BMH=z

#¥REBW lB0kH=z

¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms
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Output Power = 12 Watt
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask E = Green Line

¥ATTEM Z@dE
FL —Z.8dBm 1EdEr

CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec

¥ATTEM Z@dE

FL —Z.7dBm 1Ad B~

12 MASK E
Mmmmw P &
CEMTER ZZ8. @MHz SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: E, IW Spectrum for Emission: 3K45 F1D
Output Power = 1 Watt Data Rate: 16 kbps Peak Deviation with Data: 1.056 kHz

Mask B = Black Line
Mask E = Green Line

#ATTEM Z@dE
RL —11.7dEm 18d B~

CEMTER Z2Z8. BAABAMH=z SPAM 28, BEkH=
¥REBW 188H=z ¥UBW 3. BkHz SWP 3. B5=sec

¥ATTEM Z@dE
FL —11.7dEm 184 Er
1 MASK E

PP S WOV PR VRO | NV SOPPe POV R WS

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power =2 Watt
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask E = Green Line

¥ATTEM Z@dE
FL —-2. ZdBm 1EdEr

CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec

¥ATTEM Z@dE

FL -2.ZdBm 1Ad B~

2l MASK E
I e ok ket i e it e -.-.-..-‘|*1W\.--. e, e Ao
CEMTER ZZB8. @MHz SPAM 168 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power = 12 Watt
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask E = Green Line

#ATTEM Z@dE
RL —2. 7dBm 18d B~

CEMTER Z2Z8. BAABAMH=z SPAM 28, BEkH=
¥REBW 188H=z ¥UBW 3. BkHz SWP 3. B5=sec

¥ATTEM Z@dE
FL —Z2.7dBm 184 Er

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms



NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:
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Transmitter Occupied Bandwidth for Emission Designators
8K50F1D and 8K08F1D

FCC: 2.202, 90.209 (b)(5), 90.210(d), 2.1049 (c) (1); 80.211 (f)

IC: RSS-119 5.8.3

Note: All data taken at 12 watts is to be applied to Part 80 only. Data
taken at 2 watts is to be applied to Part 90 (217-220 MHz).

Mask D

Sidebands and Spurious [Rule 90.210 (d), 5.8.3, P = 12 Watts, P =2
Watts and P=1 Watt]

Authorized Bandwidth = 11.25 kHz [Rule 90.209(b) (5), 5.8.3]
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 and 70 dB at 12.5 kHz
Attenuation = 60.8 dB at frequencies greater than 12.5 kHz @ 12 W
Attenuation = 53 dB at frequencies greater than 12.5 kHz @ 2 W
Attenuation = 50 dB at frequencies greater than 12.5kHz @ 1 W

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

RF Power Level = 1 Watt, 2 Watts and 12 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 HP§901B

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

|

PLOTTER
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Mask: D, IW Spectrum for Emission: 8K50 F1D
Output Power = 1 Watt Data Rate: 24 kbps Peak Deviation with Data: 3.725 kHz

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE
FL —11.7dEm 1EdEr

I Ma=k 0O

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM ZQ@dE
FL —11.7dEBEm 18d B
1k Ma=k O

LS| e o P e o

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power =2 Watt
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE
FL —-2. ZdBm 1EdEr

2l MASED

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM Z@dE

RL —-2.ZdEBm 18d B~

2k MASKED
Py Pl 11 srvaren, - -\J'-r Hhyn i oA
CEMTER Zz2Z8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power = 12 Watts
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE MKRE —1&. 33dEm
FL —Z.8dBm 1EdEr 220 . BEEAEMH =z
1 MAsSkD

rakt
77 | A

il WEL‘.W

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM Z@dE

FL —Z.8dBm 18d B
121 MRSk D
o T .-‘Il‘-v-r-r-u-l—- e e e
CEMTER ZZ8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: D, IW Spectrum for Emission: 8K08 F1D
Output Power = 1 Watt Data Rate: 32 kbps Peak Deviation with Data: 3.728 kHz

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE
FL —11.7dEm 1EdEr

CEMTER ZzZB. BA@BEMH=z
#REW lB@Hz ¥UBW 3. BkHz

¥ATTEM Z@dE
FL —11.7dEm 184 Er

1

Ma=zk 0O

SPAM 5@, BEkH=z
SMP 5. Bi=zec

1k Ma=k O

S U PO N | W s o

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z ¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms



Output Power =2 Watt
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE
FL —-2. ZdBm 1EdEr

=

ASK T

5]

N |

A\
W

.

CEMTER ZzZB. BA@BEMH=z

#REW lB@Hz ¥UBW 3. BkHz

¥ATTEM Z@dE
FL —-2. ZdBm 184 Er

SPAM 5@, BEkH=z
SMP 5. Bi=zec

=
=

ASK T

L,

CEMTER ZZ8. BMH=z

#¥REBW lB0kH=z ¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms
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Output Power = 12 Watts
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask D = Green Line

¥ATTEM Z@dE
FL —Z.8dBm 1EdEr

1 MAsSkD

T,
=

\

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

#ATTEM Z@dE

RL —2.8dBm 18d B~

121 MAsSkKD
el = ‘s Jhﬁ-ﬁh-‘-‘-‘— Syt "
CEMTER Z2Z8. BMH=z SPAM 186 . BMH=

¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms



NAME OF TEST:

RULE PART NUMBER:
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Transmitter Occupied Bandwidth for Emission Designators 17K8F1D
and 17K0F1D

FCC: 2.202,90.209 (b)(5), 90.210(c), 2.1049 (c) (1); 80.211 (f)

IC: RSS-119 5.8.2

Note: All data taken at 12 watts is to be applied to Part 80 only. Data
taken at 2 watts is to be applied to Part 90 (217-220 MHz).

MINIMUM STANDARDS: Mask C

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

Sidebands and Spurious [Rule 90.210 (c), 5.8.2, P = 12 Watts and P=1
Watt]

Authorized Bandwidth = 20 kHz [Rule 90.209(b) (5), 5.8.2]

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 kHz

Attenuation = 25 dB at 10 kHz

Attenuation = 50 dB at 24.1 kHz

Attenuation = 50 dB at 50 kHz

Attenuation = 53.8 dB at frequencies greater than 50 kHz @ 12 W
Attenuation = 46 dB at frequencies greater than 50 kHz @ 2 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, 2 Watts 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 6653A

Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901B

MODEM

TRANSCEIVER ATTENUATOR ATTENUATOR

UNDER TEST

POWER SPECTRUM MODULATION
SUPPLY ANALYZER ANALYZER

|

PLOTTER




Mask: C, 1W Spectrum for Emission:

Output Power = 1 Watt Data Rate: 48 kbps

Mask B = Black Line
Mask C = Green Line

#ATTEM Z@dE
FL —11.5dEm 18d B~

1k Maszk

CEMTER Z2Z8. B88B8MH=
¥RBW Z@8Hz ¥UBW 3. BkHz

¥ATTEM Z@dE
FL —-18.3dEm 184 Er
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17K8 F1D
Peak Deviation with Data: 7.59 kHz

o ZBkKHzA

SPAM 1560 . BkHz
SHMP 4. ZB=zec

Lk Ma=k

C ZBkH=zA

e

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z ¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms



Output Power =2 Watt
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask C = Green Line

¥ATTEM Z@dE

FL —-2. ZdBm 1EdEr
2k MASKC
CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec
¥ATTEM Z@dE
RFL Z.1dEm 184 Er
2k MASKC
CEMTER Z18. @GMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power = 12 Watt

Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C = Green Line

¥ATTEM Z@dE

EL —-Z2.2dEm 18dB-
/H \ 12 MRSk d
kl
y A e
fl i\

W\
}

|
P

iy

CEMTER ZzZB8. B@@8MH=z

*¥REBW Z8@Hz

#ATTEM Z@dE

¥UBW 3. BkHz

SP

AM 156 . BkH=z
SHMP 4. ZBzec

FL . 3dBm 1Ad B

1Z2W MAsSkEC
2 Pyl PR Aenfiee ol el
CEMTER 2Z8. @BMH=z SPAM 168 . BMH=z

¥REBW l8B8kH=z

¥UBW 3. BkHz

SkP 24B8ms
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Mask: C, I1W Spectrum for Emission: 17K0 F1D
Output Power = 1 Watt Data Rate: 64 kbps Peak Deviation with Data: 7.52 kHz

Mask B = Black Line
Mask C = Green Line

#ATTEM Z@dE
FL —11.5dEm 18d B~

1 Malgk < zZ@KHzA

CEMTER Z2Z8. B88B8MH= SPAM 156 . BkH=z
¥RBW Z@8Hz ¥UBW 3. BkHz SWP 4. ZBzec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 Malpk C Z2@KH=zA

- ] o .

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms



Output Power = 2 Watt
Applicable to Part 90 (217-220 MHz)\

Mask B = Black Line
Mask C = Green Line

¥ATTEM Z@dE

FL —-2. ZdBm 1EdEr
2k MASKC
CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec
¥ATTEM Z@dE
FL —-2. ZdBm 184 Er
2k MASKC

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Output Power = 12 Watts

Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C = Green Line

¥ATTEM Z@dE
FL —Z.8dBm

1@dEBEr

/ﬂt\ 121 MASkC

_
'/

/
/

J“Mw“h“i
NI um’rmﬁwm

CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz

*¥REBW Z8@Hz

#ATTEM Z@dE

¥UBW 3. BkHz SKWP 4. zZBsec

FL —-2.5dBm 18d B~
1Z2W MAsSkEC
iy s fimtr . i, PR I Ay
CEMTER 2Z8. @BMH=z SPAM 168 . BMH=z
¥FEW 1BAkH=z ¥UEBW 2. BAkH=z SWP 248ms
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NAME OF TEST:

RULE PART NUMBER:

MINIMUM STANDARDS:

TEST RESULTS:

TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:
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Transmitter Occupied Bandwidth for Emission Designators 33K3F1D,
34K0F1D, 36K0F1D and 33K0F1D

FCC: 2.202, 90.209 (b)(5), 90.210(c), 90.259 (7), 2.1049 (c) (1);

80.211 (%), 80.481
IC: RSS-1195.8.2

Note: All data taken at 12 watts is to be applied to Part 80 only. Data
taken at 2 watts is to be applied to Part 90 (217-220 MHz).

Mask C 50kHz

Sidebands and Spurious [Rule 90.210 (c), 5.8.2, P = 12 Watts and P=1

Watt]

Authorized Bandwidth = 40 kHz [Rule 90.209(b) (5), 5.8.2; 90.259,

80.481]

From Fo to 5 kHz, down 0 dB.
Greater than 5 kHz to 10 kHz, down 83 * log;o (f3/ 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 17.5 kHz
Attenuation =25 dB at 22.5 kHz
Attenuation = 50 dB at 37.5 kHz
Attenuation = 50 dB at 62.5 kHz
Attenuation = 53.8 dB at frequencies greater than 62.5 kHz @ 12 W
Attenuation = 46 dB at frequencies greater than 62.5 kHz @ 2 W
Attenuation = 43 dB at frequencies greater than 62.5kHz @ 1 W

Meets minimum standards (see data on following page)

Standard Test Conditions, 25 C

RF Power Level = 1 Watt, 2 Watts 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 6653A
Spectrum Analyzer, Hewlett Packard Model HP8563E

Modulation Analyzer, Hewlett Packard Model HP8901B

TEST SET-UP:

MODEM

TRANSCEIVER
UNDER TEST

ATTENUATOR

ATTENUATOR

POWER
SUPPLY

SPECTRUM
ANALYZER

MODULATION
ANALYZER

|

PLOTTER
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Mask: C 50 kHz Spectrum for Emission: 33K3 F1D
Output Power = 1 Watt Data Rate: 32 kbps Peak Deviation with Data: 12.31 kHz

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —11.5dEm 1EdEr
/ \N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 SB@kHZ

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: C 50 kHz Spectrum for Emission: 33K3 F1D
Output Power = 2 Watt Data Rate: 32 kbps Peak Deviation with Data: 12.31 kHz
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —-2. ZdBm 1EdEr
/ %N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
REL —2.3dBm 18d B~
2 SERKHZ

PO A S O

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 33K3 F1D
Output Power = 12 Watt Data Rate: 32 kbps Peak Deviation with Data: 12.31 kHz
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

RL ¥.9dEBEm 1EdEr
/ \ZN SEEHZ C
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
RL ¥.9dBEm 18d B~
1Z2W SpkHE

RS | e

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 34K0 F1D
Output Power = 1 Watt Data Rate: 64 kbps Peak Deviation with Data: 14.45 kHz

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —11.5dEm 1EdEr
/ \N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 SB@kHZ

— . A s

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: C 50 kHz Spectrum for Emission: 34K0 F1D
Output Power = 2 Watt Data Rate: 64 kbps Peak Deviation with Data: 14.45 kHz
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —-2. ZdBm 1EdEr
/ %N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
REL —2.3dBm 18d B~
2 SERKHZ

D O O A O

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 34K0 F1D
Output Power = 12 Watt Data Rate: 64 kbps Peak Deviation with Data: 14.45 kHz
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

RL ¥.9dEBEm 1EdEr
/ \ZN SEEHZ C
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
RL ¥.9dBEm 18d B~
1Z2W SpkHE

SRR L VS B

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 36K0 F1D
Output Power = 1 Watt Data Rate: 96 kbps Peak Deviation with Data: 15.33 kHz

Mask B = Black Line
Mask C 50 kHz = Green Line
¥ATTEN Z@dB

FL —11.5dEm 1EdEr
/ \N SEKHZ

CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

¥ATTEM Z@dE

RL —-11.5dEm 18d B~

1k SHKHZ
(N |~ RRPR g T L ypprierst
CEMTER Zz2Z8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: C 50 kHz Spectrum for Emission: 36K0 F1D
Output Power = 2 Watt Data Rate: 96 kbps Peak Deviation with Data: 15.33 kHz
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —2.32dBm 1EdEr
/ %N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
REL —2.3dBm 18d B~
2 SERKHZ

DO N O 00 0 O O O N Y

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 36K0 F1D
Output Power = 12 Watt Data Rate: 96 kbps Peak Deviation with Data: 15.33 kHz
Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

RL ¥.9dEBEm 1EdEr
/ \ZN SEEHZ C
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

#ATTEM Z@dE
RL ¥.9dBEm 18d B~
1Z2W SpkHE

D A

CEMTER Z2Z8. BMH=z SPAM 186 . BMH=
¥REBW l8B8kH=z ¥UBW 3. BkHz SkP 24B8ms
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Mask: C 50 kHz Spectrum for Emission: 33K0 F1D
Output Power = 1 Watt Data Rate: 128 kbps Peak Deviation with Data: 11.66 kHz

Mask B = Black Line
Mask C 50 kHz = Green Line
¥ATTEN Z@dB

FL —11.5dEm 1EdEr
/ \N SEKHZ

CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 SB@kHZ

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: C 50 kHz Spectrum for Emission: 33K0 F1D
Output Power = 2 Watt Data Rate: 128 kbps Peak Deviation with Data: 11.66 kHz
Applicable to Part 90 (217-220 MHz)

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE

FL —2. 1ldBm 1EdEr
/ %N SEKHZ
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SWP 5. EBsec

¥ATTEM Z@dE
FL —2.32dBm 184 Er
2k 5EKHZ

P P N U 00| O A ot

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: C 50 kHz Spectrum for Emission: 33K0 F1D
Output Power = 12 Watt Data Rate: 128 kbps Peak Deviation with Data: 11.66 kHz

Applicable to Part 80 (216-220 MHz) only

Mask B = Black Line
Mask C 50 kHz = Green Line

¥ATTEM Z@dE
RL ¥.9dEBEm 1EdEr

CEMTER ZzZB8. B@@8MH=z
*¥REBW Z8@Hz ¥UBW 3. BkHz

#ATTEM Z@dE
RL ¥.9dBEm 18d B~

d A

\

1

2k SEKHZ C

SPAM ZB60 . BkH=z
SMP 5. EBzec

ZW SEKHZ C

CEMTER Z2Z8. BMH=z
¥REBW l8B8kH=z ¥UBW 3. BkHz

SPAM 186 . BMH=
SkP 24B8ms
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NAME OF TEST: Transmitter Occupied Bandwidth for Emission Designators 3K20F1D,
3K45F1D, 8K50F1D, 8K08F1D, 17K8F1D, 17K0F1D, 33K3F1D,
34K0F1D, 36K0F1D, 33K0F1D,

RULE PART NUMBER: FCC: 2.202, 90.209 (b)(5), 90.210(f), 2.1049 (c) (1)

MINIMUM STANDARDS: Mask F
Sidebands and Spurious [Rule 90.210 (c), P = 12 Watts and P=1 Watt]
Authorized Bandwidth = 5 kHz [Rule 90.209(b) (5)]

From Fo to 2 kHz, down 0 dB.

Greater than 2 kHz to 3.75 kHz, down 30 + 20(fd -2) dB.

On any frequency beyond 3.75 kHz removed from the center of the
authorized bandwidth fd: At least 55 + 10 log (P) dB.

The equipment under test will not function inside a single channel in
the 220 to 222MHz band. Therefore the EUT was tested using
aggregate combinations of channels as follows:

3K20F1D 2 contiguous channels
3K45F1D 2 contiguous channels
8K50F1D 5 contiguous channels
8KOSF1D 5 contiguous channels
17K8F1D 10 contiguous channels
17KO0F1D 10 contiguous channels
33K3F1D 19 contiguous channels
34KO0F1D 19 contiguous channels
36KO0F1D 19 contiguous channels
33KO0F1D 19 contiguous channels

For emission designators 3K20F1D, 3K45F1D
Attenuation = 0 dB at Fo to 4.5 kHz
Attenuation = 30 dB at 4.5 kHz

Attenuation = 55 dB at 5.25 kHz @ |W
Attenuation = 65 dB at 5.75 kHz @ 12W

For emission designators 8K50F1D,8K08F1D
Attenuation = 0 dB at Fo to 12 kHz
Attenuation = 30 dB at 12 kHz

Attenuation = 55 dB at 13.25 kHz @ 1W
Attenuation = 65 dB at 13.75 kHz @ 12W

For emission designators 17K8F1D, 17K0F1D
Attenuation = 0 dB at Fo to 24.5 kHz
Attenuation = 30 dB at 24.5 kHz

Attenuation = 55 dB at 25.75 kHz @ 1W
Attenuation = 65 dB at 26.25 kHz @ 12W

For emission designators 33K3F1D, 34K0F1D, 36K0F1D, 33K0F1D
Attenuation = 0 dB at Fo to 47 kHz

Attenuation = 30 dB at 47 kHz

Attenuation = 55 dB at 48.25 kHz @ 1W

Attenuation = 65 dB at 48.75 kHz @ 12W

TEST RESULTS: Meets minimum standards (see data on following page)



TEST CONDITIONS:

TEST PROCEDURE:

TEST EQUIPMENT:

TEST SET-UP:

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
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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§8901B

MODEM

TRANSCEIVER

UNDER TEST

ATTENUATOR

ATTENUATOR

POWER
SUPPLY

SPECTRUM
ANALYZER

MODULATION
ANALYZER

l

PLOTTER




Page 42 of 62

Mask: F (2 aggregate masks) Spectrum for Emission: 3K20 F1D
Output Power = 1 Watt Data Rate: 12 kbps Peak Deviation with Data: 1.15 kHz

Mask F = Black Line

¥ATTEM Z@dE
FL —11.7dEm 184 Er

CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec

¥ATTEM Z@dE

FL —11.7dEm 184 Er
1 MASK E
CEMTER ZZ8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (2 aggregate masks) Spectrum for Emission: 3K20 F1D
Output Power = 12 Watt Data Rate: 12 kbps Peak Deviation with Data: 1.15 kHz

Mask F = Black Line
¥ATTEN Z@dB

FL —Z.8dBm 184 Er
12 [MASK E
CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec
¥ATTEM Z@dE
FL —Z2.7dBm 184 Er
12 MASk E

e b bt

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (2 aggregate masks) Spectrum for Emission: 3K45 F1D
Output Power = 1 Watt Data Rate: 16 kbps Peak Deviation with Data: 1.056 kHz

Mask F = Black Line

¥ATTEM Z@dE
FL —11.7dEm 184 Er

CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec

¥ATTEM Z@dE
FL —11.7dEm 184 Er
1 MASK E

PP S WOV PR VRO | NV SOPPe POV R WS

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (2 aggregate masks) Spectrum for Emission: 3K45 F1D
Output Power = 12 Watt Data Rate: 16 kbps Peak Deviation with Data: 1.056 kHz

Mask F = Black Line
¥ATTEN Z@dB

FL —Z2.7dBm 1@d B
12 [MASK E
CEMTER ZzZB. BA@BEMH=z SPAM 28, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 3. BS5sec
¥ATTEM Z@dE
FL —Z2.7dBm 1@d B
12 MASk E
e, -m'l.-r-l"k‘- - "
CEMTER ZZ8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (5 aggregate masks) Spectrum for Emission: 8K50 F1D
Output Power = 1 Watt Data Rate: 24 kbps Peak Deviation with Data: 3.725 kHz

Mask F = Black Line

¥ATTEM Z@dE
FL —11.7dEm 1Ed Er

/] AN

3=
%
5

Ll

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM Z@dE

FEL —-11.7dEBm 1Ad B~
1 Malzk D
prare el J et i o e,
CEMTER ZZB8. @MHz SPAM 168 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (5 aggregate masks) Spectrum for Emission: 8K50 F1D

Output Power = 12 Watt Data Rate: 24 kbps Peak Deviation with Data: 3.725 kHz
Mask F = Black Line
¥ATTEM Z8dE MR —1E. 83d Bm
FL —-Z.2dBm 18d B 228 . BEEAANMH =z
2l MAsk D

] L Mokl . A
e '1 H I I LA

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM Z@dE

FL —Z.8dBm 18d B
121 MRSk D
e .-Jll‘-v-r‘-‘—- LA L
CEMTER ZZ8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms



Page 48 of 62

Mask: F (5 aggregate masks) Spectrum for Emission: 8K08 F1D
Output Power = 1 Watt Data Rate: 32 kbps Peak Deviation with Data: 3.728 kHz

Mask F = Black Line

¥ATTEM Z@dE
FL —11.7dEm 1Ed Er

CEMTER ZzZB. BA@BEMH=z SPAM 5B, BEkHz
#REW lB@Hz ¥UBW 3. BkHz SWP 5. B8sec

¥ATTEM ZQ@dE
FL —11.7dEBEm 18d B
1k Ma=k O

S U PO N | W s o

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms



Mask: F (5 aggregate masks)
Output Power = 12 Watt

Mask F = Black Line

¥ATTEM Z@dE
FL —Z.8dBm
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Spectrum for Emission: 8K08 F1D
Data Rate: 32 kbps Peak Deviation with Data: 3.728 kHz

1@d B

bR T

T

CEMTER zZzZB. B@@g
#REW lB@Hz

¥ATTEM Z@dE
FL —Z.8dBm

¥UBW 3. BkHz

SPAM 5@, BEkH=z
SMP 5. Bi=zec

BMHz

1@d B

2k MASKD

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z #LJ

SPAM 186 . BMHz

BEW 3. BkH=z SWP S48ms
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Mask: F (10 aggregate masks) Spectrum for Emission: 17K8 F1D
Output Power = 1 Watt Data Rate: 48 kbps Peak Deviation with Data: 7.59 kHz

Mask F = Black Line
¥ATTEN Z@dB

FL —11.5dEm 1Ed Er
1 Malzk C© Z@KH=zA
CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 Malpk C Z2@KH=zA

- ] o .

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (10 aggregate masks) Spectrum for Emission: 17K8 F1D
Output Power = 12 Watt Data Rate: 48 kbps Peak Deviation with Data: 7.59 kHz

Mask F = Black Line

¥ATTEM Z@dE
FL —Z.8dBm 1Ed Er

CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec

¥ATTEM Z@dE

FL —Z.5dBm 18d B
121 MASkC
e, _.fmk-_h.-.m._ o P Y g
CEMTER ZZ8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (10 aggregate masks) Spectrum for Emission: 17K0 F1D
Output Power = 1 Watt Data Rate: 64 kbps Peak Deviation with Data: 7.52 kHz

Mask F = Black Line
¥ATTEN Z@dB

FL —11.5dEm 1Ed Er
1 Malzk C© Z@KH=zA
CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec

¥ATTEM Z@dE
FL —11.5dEm 184 Er
1 Malpk C Z2@KH=zA

IS VY T o ,L—f‘-.,_, SR T FE W

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (10 aggregate masks) Spectrum for Emission: 17K0 F1D
Output Power = 12 Watt Data Rate: 64 kbps Peak Deviation with Data: 7.52 kHz

Mask F = Black Line
¥ATTEN Z@dB

FL —Z.8dBm 1Ed Er
12| MRSk C
N R i e |
CEMTER ZzZB8. B@@8MH=z SPAM 156 . BkHz
*¥REBW Z8@Hz ¥UBW 3. BkHz SKWP 4. zZBsec
¥ATTEM Z@dE
FL —Z.5dBm 184 Er
121 MASkC

CEMTER ZZ8. BMH=z SPAM 186 . BMHz
#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (19 aggregate masks) Spectrum for Emission: 33K3 F1D
Output Power = 1 Watt Data Rate: 32 kbps

Mask F = Black Line

¥ATTEM Z@dE
FL —11.5dEm 1Ed Er

CEMTER ZzZB8. B@@8MH=z
*¥REBW Z8@Hz ¥UBW 3. BkHz

¥ATTEM Z@dE
FL —11.5dEm 184 Er

b SEK

HZ

Peak Deviation with Data: 12.31 kHz

SPAM ZB60 . BkH=z
SMP 5. EBzec

1 SB@kHZ

o

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z ¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms



Mask: F (19 aggregate masks)

Output Power = 12 Watt Data Rate: 32 kbps

Mask F = Black Line

¥ATTEM Z@dE
RL ¥.9dEBEm

1@d B

CEMTER ZzZB8. B@@8MH=z
*¥REBW Z8@Hz ¥UBW 3. BkHz

¥ATTEM Z@dE

RL ¥.9dEBEm 184 Er
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Spectrum for Emission: 33K3 F1D

Peak Deviation with Data: 12.31 kHz

SPAM ZB60 . BkH=z
SMP 5. EBzec

121 SpkHE C

S U I 2 N

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z ¥UBW 3. BkHz

SPAM 186 . BMHz
SWP S48ms



Mask: F (19 aggregate masks) Spectrum for Emission: 34K0 F1D
Output Power = 1 Watt Data Rate: 64 kbps

Mask F = Black Line

¥ATTEM Z@dE
FL —11.5dEm 1Ed Er

CEMTER ZzZB8. B@@8MH=z
*¥REBW Z8@Hz ¥UBW 3. BkHz

¥ATTEM Z@dE
FL —11.5dEm 184 Er

- N

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z ¥UBW 3. BkHz

b SEK

HZ

Peak Deviation with Data:

SPAM ZB60 . BkH=z
SMP 5. EBzec

1 SB@kHZ

SPAM 186 . BMHz
SWP S48ms
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14.45 kHz



Mask: F (19 aggregate masks)
Output Power = 12 Watt

Mask F = Black Line

¥ATTEM Z@dE
RL ¥.9dEBEm

1@d B

CEMTER ZzZB8. B@@8MH=z
*¥REBW Z8@Hz

¥ATTEM Z@dE

RL ¥.9dEBEm 184 Er

¥UBW 3. BkHz

SO S

CEMTER ZZ8. BMH=z
#¥REBW lB0kH=z

¥UBW 3. BkHz
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Spectrum for Emission: 34K0 F1D
Data Rate: 64 kbps

Peak Deviation with Data: 14.45 kHz

SPAM ZB60 . BkH=z
SMP 5. EBzec

121 SpkHE C

e

SPAM 186 . BMHz
SWP S48ms
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Mask: F (19 aggregate masks) Spectrum for Emission: 36K0 F1D
Output Power = 1 Watt Data Rate: 96 kbps Peak Deviation with Data: 15.33 kHz

Mask F = Black Line
¥ATTEN Z@dB

RL —-11.5dEm 18d B~
b SEKHS
CEMTER ZzZ6. BEEBMHz SPAM ZB6 . BkHz
¥REM ZBEAH=z ¥UBWMW 2. B@kHz SMP 5. EBzec
¥ATTEM ZB8dE
RL —-11.5dEm 18d B~
1k SHKHZ
(N [ RRPR g T L ypprierst
CEMTER Zz2Z8. BMH=z SPAM 186 . BMHz

#¥REBW lB0kH=z ¥UBW 3. BkHz SWP S48ms
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Mask: F (19 aggregate masks) Spectrum for Emission: 36K0 F1D
Output Power = 12 Watt Data Rate: 96 kbps Peak Deviation with Data: 15.33 kHz

Mask F = Black Line
¥ATTEN Z@dB

RL ¥.9dEBEm 1Ed Er
2k 58EHZ C
11 [ F—— |
CEMTER ZzZB8. B@@8MH=z SPAM 280 . BkHz
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Mask: F (19 aggregate masks) Spectrum for Emission: 33K0 F1D
Output Power = 1 Watt Data Rate: 128 kbps Peak Deviation with Data: 11.66 kHz

Mask F = Black Line
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Mask: F (19 aggregate masks) Spectrum for Emission: 33K0 F1D
Output Power = 12 Watt Data Rate: 128 kbps Peak Deviation with Data: 11.66 kHz

Mask F = Black Line
¥ATTEN Z@dB
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Equipment Calibration Information
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Equipment Serial Number Cal Date Cal Due
HP 8563E Spectrum Analyzer 3221A00149 3/23/2008 3/23/2010
Agilent E8257D Signal Generator | MY44320507 3/23/2008 3/23/2010
HP 8901B Modulation Analyzer 3019A02779 3/21/2008 3/21/2010
HP 437B Power Meter 3125U12364 4/19/2008 4/19/2010

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



