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1 GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

This test and measurement report was prepared on behalf of TPL Communications, Inc., and their product, FCC
ID: BBD3-60 model: PA3-1XC, which will henceforth be referred to as the EUT “Equipment under Test”. The
EUT is a VHF RF Power Amplifier. Two 50 Q SMA connectors are used to connect the input and output of the
amplifier. The frequency band is: 136~174 MHz.

Specifications
Frequency Bands 136-174 MHz
Modulation Type FM
Emission Designator F1E, F3E, F1D, F2D, F1W, F7W, FXW, FXE
RF Output Power 15-60 Watt
Channel Spacing 12.5 kHz, 6.25 kHz
Power Supply 13.8 Vdc

1.2 Mechanical Description of EUT
The EUT Approximate measurement is: 29.5 cm (L) x 14 cm (W) x 7.6 cm (H). Weight: 1.8kg.

The test data gathered are from typical production sample, serial number: 12091326-1 assigned by BACL.

1.3  Objective

This type approval report is prepared on behalf of TPL Communications, Inc., accordance with Part 90.

1.4  Related Submittal(s)/Grant(s)

No Related Submittals

1.5  Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of federal
Regulations Title 47 Part 2, as well as the following individual parts:

Part 90 — Private Land Mobile Radio Service
Applicable Standards: TIA603-C

All emissions measurement was performed by Bay Area Compliance Laboratories Corp. The radiated testing
was performed at an antenna-to-EUT distance of 3 meters.
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1.6 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity,
antenna factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatability.

Based on CISPR16-4-2:2003, The Treatment of Uncertainty in EMC Measurements, the values ranging from
+2.0 dB for Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL Corp.

1.7  Test Facility

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located at its
facility in Sunnyvale, California, USA.

The test site at BACL Corp. has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports have
been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February 11 and
December 10, 1997, and Article 8 of the VCCI regulations on December 25, 1997. The test site also complies
with the test methods and procedures set forth in CISPR 22:2008 §10.4 for measurements below 1 GHz and
§10.6 for measurements above 1 GHz as well as ANSI C63.4-2003, ANSI C63.4-2009, TIA/EIA-603 & CISPR
24:2010.

The Federal Communications Commission and Voluntary Control Council for Interference have the reports on
file and they are listed under FCC registration number: 90464 and VCCI Registration No.: A-0027. The test site
has been approved by the FCC and VCCI for public use and is listed in the FCC Public Access Link (PAL)
database.

Additionally, BACL Corp. is an American Association for Laboratory Accreditation (A2LA) accredited
laboratory (Lab Code 3297-02). The current scope of accreditations can be found at

http://www.a2la.org/scopepdf/3297-02.pdf?CFID=1132286& CFTOKEN=e42a3240dac3f6ba-6DE17DCB-
1851-9E57-477422F667031258&jsessionid=8430d4411{47c¢£2996124343¢704b367816b
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2 SYSTEM TEST CONFIGURATION

2.1 Justification

The EUT was configured for testing according to TIA/EIA-603-C.

The EUT was tested in the normal (native) operating mode to represent worst-case results during the final

qualification test.

2.2 EUT Exercise Software

Signal was sent through EUT using a signal generator.

2.3 Equipment Modifications

No modification was made to the EUT

2.4 Special Equipment

No special equipment was used during testing

2.5 Local Support Equipment

Manufacturer Description Model Serial Number
Electronic Measurements Inc. TCR power supply TCR 80S34-2-0V 92D-6839
IFI Wideband Amplifier CMX5001 2194-1296
2.6 EUT Internal Configuration Details
Manufacturer Description Model Serial Number
TPL Communications, Inc PCB Board PA3-1XC 102944C
2.7 External 1/O Cabling List and Details
Cable Descriptions Length (m) From To
RF cable <1 Signal Generator Amplifier
RF cable <1 Output/ EUT Attenuator
RF cable <1 Amplifier Input/ EUT
RF cable <1 Attenuator Spectral Analyzer

Report Number: R12091326-90
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3 SUMMARY OF TEST RESULTS

FCC Rules Description of Tests Results
§1.1310, §2.1091 RF Exposure Compliant
§2.1046, §90.205 RF Output Power Compliant

. Modulation Characteristics, Audio Frequency 1
32.1047, §90.207 Response and Audio Filter Response N/A
§9 0§22 019(/)3 g ’21 0 Occupied Bandwidth and Emission Mask Compliant
§2.1051, §90.210 Spurious Emissions at Antenna Terminals Compliant
§2.1055, §90.213 Frequency Stability N/A?
§2.1051, §90.210 Field Strength of Spurious Radiation Compliant
§ 90.214 Transient Frequency Behavior N/A!

Note:

N/A! - Not applicable due to the EUT is a power amplifier and has no mix circuitry to modulate the RF signal.
N/A? - The EUT is the amplifier and does not contain modulation circuitry or frequency generation.
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4 FCC 82.1046 & §90.205 - RF OUTPUT POWER

4.1  Applicable Standards

According to FCC §2.1046, and §90.205, maximum ERP is dependent upon the station’s antenna HAAT and

required service area.

4.2 Test Procedure

Conducted:

The RF output of the transmitter was connected to the signal generator and the spectrum analyzer through

sufficient attenuation.

4.3 Test Setup Block Diagram

EUT

4.4 Test Equipment List and Details

Manufacturers Descriptions Models Serial Numbers | Calibration Dates
Agilent Spectrum Analyzer E4440A MY44303352 2012-05-10
HP Signal Generator 8648C 3426A00417 2012-08-18
Electronic
Measurements Inc. TCR power supply TCR 80S34-2-0V 92D-6839 N/R
Agilent Signal Generator E4438C MY45091309 2012-05-03
IFI Wideband Amplifier CMX5001 2194-1296 N/R

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA
requirements, traceable to the NIST.
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45 Test Environmental Conditions

Temperature: 22-24°C
Relative Humidity: 50-55 %
ATM Pressure: 101-102kPa

The testing was performed by Wei Sun on 2012-09-19 on RF Site.

4.6 Test Results

Input power: 36.50 dBm (High power)

For FM Voice Modulation, 12.5 kHz Channel Spacing

Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 47.70 58.88
156 47.71 59.02
173.9 47.68 58.61

For FM Data Modulation, 12.5 kHz Channel Spacing

Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 47.66 58.34
156 47.72 59.16
173.9 47.70 58.88

Input power: 30.39 dBm (Low power)

For FM Voice Modulation, 12.5 kHz Channel Spacing

Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 42.09 16.18
156 42.21 16.63
173.9 42.13 16.33

For FM Data Modulation, 12.5 kHz Channel Spacing

Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 42.11 16.26
156 42.24 16.75
173.9 42.17 16.48
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Input power: 36.50 dBm (High power)

For FM Voice Modulation, 6.25 kHz Channel Spacing

Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 47.69 58.75
156 47.74 59.43
173.9 47.73 59.29
For FM Data Modulation, 6.25 kHz Channel Spacing
Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 47.68 58.61
156 47.70 58.88
173.9 47.69 58.75
Input power: 30.39 dBm (Low power)
For FM Voice Modulation, 6.25 kHz Channel Spacing
Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 42.12 16.29
156 42.23 16.71
173.9 42.09 16.18
For FM Data Modulation, 6.25 kHz Channel Spacing
Frequency Conducted Output Power Conducted Output Power
(MHz) (dBm) (Watt)
138.1 42.14 16.37
156 42.21 16.63
173.9 42.14 16.37

Note: The power range declared by the manufacture is 15-60 watts
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5 FCC §2.1049, 890.209 & §90.210 - EMISSION BANDWIDTH & MASK

5.1  Applicable Standard
§90.209

Operations using equipment using a 25 kHz bandwidth will be authorized a 20 kHz bandwidth. Operations using
equipment designed to operate with a 12.5 kHz channel bandwidth will be authorized an 11.25 kHz bandwidth.

§2.1049, §90.210

Emission Mask C. For transmitters that are not equipped with an audio low-pass filter, the power of any
emission must be attenuated below the unmodulated carrier output power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin
kHz) of more than 5 kHz, but not more than 10 kHz: At least 83 log (fd/5) dB;

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin
kHz) of more than 10 kHz, but not more than 250 percent of the authorized bandwidth: At least 29 log (fd2 /11)
dB or 50 dB, whichever is the lesser attenuation;

(3) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the
authorized bandwidth: At least 43 + 10 log (P) dB.

Emission Mask E—6.25 kHz or less channel bandwidth equipment. For transmitters designed to operate with a
6.25 kHz or less bandwidth, any emission must be attenuated below the power (P) of the highest emission
contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth fOto 3.0 kHz removed from f0: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fdin
kHz) of more than 3.0 kHz but no more than 4.6 kHz: At least 30 + 16.67(fd—3 kHz) or 55 + 10 log (P) or 65 dB,
whichever is the lesser attenuation.

(3) On any frequency removed from the center of the authorized bandwidth by more than 4.6 kHz: At least 55 +
10 log (P) or 65 dB, whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be established using a resolution
bandwidth sufficiently wide (usually two to three times the channel bandwidth) to capture the true peak
emission of the equipment under test. In order to show compliance with the emissions mask up to and including
50 kHz removed from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the
measuring instrument in a peak hold mode. A sufficient number of sweeps must be measured to insure that the
emission profile is developed. If video filtering is used, its bandwidth must not be less than the instrument
resolution bandwidth. For emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph
(m) of this section. If it can be shown that use of the above instrumentation settings do not accurately represent
the true interference potential of the equipment under test, then an alternate procedure may be used provided
prior Commission approval is obtained.
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Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with a 12.5
kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest emission contained
within the authorized bandwidth as follows:

1) For any frequency removed from the center of the authorized bandwidth f; to 5.625kHz removed from f,, 0dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy in
kHz) of more than 5.626kHz but no more than 12.5kHz, at least 7.27 (f; —2.88kHz) dB.

3) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f; in
kHz) of more than 12.5kHz at least:

50+10logP=50+10log (P) or 70 dB, whichever is the lesser attenuation.

Emission Mask B. For transmitters that are equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than 100
percent of the authorized bandwidth: At least 25 dB.

2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than 250
percent of the authorized bandwidth: At least 35 dB.

3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + log (P) dB.

The resolution bandwidth was 100Hz or greater for measuring up to 250kHz from the edge of the authorized
frequency segment, and 30kHz or greater for measuring more than 250kHz from the authorized frequency
segment.

5.2 Test Procedure

The RF output of the transmitter was connected to the simulator and the spectrum analyzer through sufficient
attenuation.

According to the FCC 2-11-04/EAB/RF, Input and output signals were compared to verify that there was no any
degradation to the signal due to amplification and conversion from the repeater using an RBW of 300 Hz or 1%
of the emission bandwidth. Then the 20 dB & 99% bandwidth was recorded.
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5.3 Test Setup Block Diagram

EUT

5.4 Test Equipment List and Details

_ Serial Calibration Calibration
Manufacturers Descriptions Models
Numbers Dates Interval

Agilent SApeCtrum E4440A | MY44303352 | 2012-05-10 1 year
nalyzer

HP Signal Generator 8648C 3426A00417 | 2012-09-17 1 year

Agilent Signal Generator | E4438C | MY45091309 [ 2012-05-03 1 year

IFI Wideband | o ivesoo1 | 2194-1296 N/R N/R

Amplifier

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA
requirements, traceable to the NIST.

5.5 Test Environmental Conditions

Temperature: 22-24°C
Relative Humidity: 50-55 %
ATM Pressure: 101-102kPa

The testing was performed by Wei Sun on 2012-09-24 on RF Site.
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TPL Communications, Inc.

FCC ID: BBD3-60

5.6 Test Results

For 12.5 kHz Channel Spacing, FM Voice Modulation

Frequency Input Occupied Bandwidth Output Occupied Bandwidth
(MHz) (kHz) (kHz)
156 8.8457 8.7240

For 12.5 kHz Channel Spacing, FM Data Modulation

Frequency Input Occupied Bandwidth Output Occupied Bandwidth
(MHz) (kHz) (kH2)
156 8.4451 8.5565

For 6.25 kHz Channel Spacing, FM Voice Modulation

Frequency Input Occupied Bandwidth Output Occupied Bandwidth
(MHz) (kHz) (kHz)
156 4.0124 3.9394

For 6.25 kHz Channel Spacing, FM D

ata Modulation

Frequency Input Occupied Bandwidth Output Occupied Bandwidth
(MHz) (kHz) (kH2)
156 4.3361 4.3050

Please refer to the following plots:
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12.5 kHz channel Spacing with FM Voice Modulation Input

% Agilent Marker
Ch Freq 156 MHz Trig Fres | SOIo0t Marker
Occupied Bandwidth I
Normal
4.1 dBm #Atten B dB
| | || |? Delta
a ||I :
| || ’ ’ . Delta Pair
|\ ' I I |II (Tracking Ref)
.| ! H et 4
t1,.»,I|r."l’.""“l’" ‘u,l”Lf lk1| gl f IHﬂa‘|||- 'f"'llh"[][i"'ljﬂ W ?\ il Spag Pair
- | >pan Lenter
#WBH 1 kHz
Uccupled Bandwidth Occ BH % Pur |_ s
8.8457 kHz % dB
. More
Transmit Freq Error 1 of 2

% dB Bandwidth

Preselector is not available at this frequency

12.5 kHz channel Spacing with FM Voice Modulation Output

5 Agilent Freq/Channel
Ch Freq 156 MHz Trig Fres | |momer Fred

Occupied Bandwidth e
Center 156.0000000 MHz 155%%35%%514?1
- z
Ref 54.71 dBm #Atten B dB Stop Freg
il |1|“|||||||I|? 156.0350808 MHz
_)l'|||| ' ' l |' | |'(_ CF Step
i | l f 70006000 kHz
||| ‘ l | | I Auto Man
‘I,m"'nﬂ“'«w"'r'”‘f"" i '-' 'ﬂ'"r"a"1"|,|"""».f‘|'1.';,. ™ Freq Offset
2 [.ARBEEERE Hz

#WBH 1 kHz

- Signal Track
Uccupled Bandwidth Occ BH % Pur B (1 0

8.7240 kHz % dB

Transmit Freq Error
% dB Bandwidth

Preselector is not available at this frequency




12.5 kHz channel Spacing with FM Data Modulation Input

% Agilent Sweep
Sweep Time
Ch Freq 156 MHz Trig Free 738.1 ms
Occupied Bandwidth | | Man
Sweep Time 738.1 ms Sweep
Single Cont
#ftten B dB Auto 5weep
Time
Tq'Ju |,||; p?l Norm Accy
Lu Gate
”ﬂ On 0ff

rll'rll"'{lquh‘.l'] Y
Pl o Gate Setup»
#WBH 1 kHz

Points
Uccup|ed Bandwidth Occ BH Z Pwr 601

8.4451 kHz % dB

Transmit Freq Error Hz
% dB Bandwidth

Preselector is not available at this frequency

12.5 kHz channel Spacing with FM Data Modulation Output

4 Agilent Freq/Channel
: Center Freq
Ch Freq 156 MHz TI’IQ Free 156.00A0A0 MH=

Occupied Bandwidth e
Center 156.0000000 MHz Start Freq
155.965088 MHz

#Atten @ dB
L Stop Freq
NI 156.035600 MHz
4 Vv ly
—>ﬁ| p"'|(_ CF Step
'"i \", 7.00000088 kHz
. II-]I Auto Man
U'-a " b 1

Ifnr..lll Fr"‘ e TN A ||I|' l M e YL . Freq Offset
15 Hz " B.06ABERE0 Hz

#UBH 1 kHz
- - - Signal Track
Occupied Bandwidth Occ BH % Pur oFf

8.5565 kHz x dB

Transmit Freq Error
% dB Bandwidth

Preselector is not available at this frequency




6.25 kHz channel Spacing with FM Voice Modulation Input

% Agilent Sweep
Sweep Time
Ch Freq 156 MH=z Trig Free 7381 ms
Occupied Bandwidth | |l Man
Sweep Time 738.1 ms .- Swgep
ingle ont
4.1 dBm #Atten B dB Auto 8weep
Time
> | ||I|| Norm Accy
\ |} l I‘ i Gate
||| " |'| On m

- oyl tlﬁ' I u |
' -1,r'.llr:q.-'ln'n,.'uh'i‘r""ﬂ"."' P ik \IF R P Gate Setup
#WBH 1 kHz

Points
Uccupled Bandwidth Occ BH % Pur 601

40124 kHz % dB

Transmit Freq Error -
% dB Bandwidth 5

Preselector is not available at this frequency

6.25 kHz channel Spacing with FM Voice Modulation Output

i Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Free 156, 000000 MH=
Occupied Bandwidth R
Center 156.0000000 MHz StartFreq
155.965080 MHz
Stop Freq
156.835080 MHz
CF Step
7.80000008 kHz
RAuto Mar

‘"'"n'p'l'w P LTaiaY! Freq Offset
! " | 0.00080868 Hz

Uccup|ed Bandwidth Occ BH % Pur an
3.9394 kHz

Transmit Freq Error

Signal Track
0ff

% dB Bandwidth




6.25 kHz channel Spacing with FM Data Modulation Input

% Agilent Sweep
Sweep Time
Ch Freq 156 MH=z Trig Free 7381 ms
Occupied Bandwidth I Auto Man
Sweep Time 738.1 ms Sweep
Single Cont
4.1 dBm #Atten B dB Auto Sweep
Time
Harm Accy
Gate
On 0t

ek i/ F Ay W J

I

i
|‘ ‘r'f"“'h'“'w"ff’wﬂ"“'" 4 Gate Setupr

#WBH 1 kH=z

Points
Uccupled Bandwidth Occ BH % Pur 601

4.3361 kHz % dB

Transmit Freq Error H:
% dB Bandwidth

Preselector is not available at this frequency

6.25 kHz channel Spacing with FM Data Modulation Output

% Agilent Freq/Channe
Ch Freq 156 MHz Trig Fres| |omier Fred

Occupied Bandwidth R
Center 156.0000000 MHz Start Freq
155.965808 MHz

F 54.71 dBm #Atten
i 1 Stop Freq
156.035000 MHz
CF Step
/.B06a8a88 kHz
1I. ‘ll Auto Man
Ly o 2 e

i u,ﬂll Y 1' i i 1|J o m""-.”‘-,}"""" Wl """1"1'”*- Freq Offset

I||| | J
LT" ' '_ 0.00000000 Hz

#WBH 1 kHz

. X - Signal Track
Occupied Bandwidth Occ BH % Pur On 0

4.3050 kHz x dB

Transmit Freq Error
% dB Bandwidth

Preselector is not available at this frequency




12.5 kHz Channel Spacing, Emission Mask B
Low Channel: 138.1 MHz
FM Voice Modulation
% Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Free 138135625 MH=

Spectrum Emission Mask | |pass|

Center 138.135625@ MHz Start Freq
138131250 MHz

Total Pur:  47.10 dBm
Bm Spectrum (Ref: Total Pwr) StopFreq

136140000 Mz
. J l Freq Offset
TEALLUC AR ‘h"!'w J“f‘"u"‘“" Mg 0.00000000 Hz

Ral Limit

Total Pwr Ref: B dEm / GB.BAOB kHz - Signal Track
. . ‘ - G| On Off

CF Step
875008008 Hz

RAuto Mar

Copyright 2000-2010 Agilent Technologies

FM Data Modulation

% Agilent Freq/Channel
Ch Freq 138.1 MHz Trig Fres| | CoMterFred

Spectrum Emission Mask | |pass|
Center 138.135625@ MHz StartFreq
138.131258 MHz

Tutal Pwr: 47.23 dBm
Bm Spectrum (Ref: Total Pur) Stop Freq
138140068 MHz
CF Step
575.000000 Hz
m ‘ ‘H Butn Man
il J | JM' Freq Offset
i’|‘|\n\|| -"y,ﬂ']"mml 'llﬂr"" |II” f\.‘\rl“lf' Wy ﬂ‘ﬂ f||'l[1 |“||.H‘|P|_.1]l|f| ﬂ*qﬁ,"u r,l’l B.ARARARAR Hz
Fal Limit

Signal Track
Un Off

Copyright 2000-2010 Agilent Technologies




Middle Channel: 156 MHz

FM Voice Modulation

5 Agilent Freq/Channel
Ch Freq 156 MHz Trig Free 15%‘“'@"3%?251?4‘2‘

Spectrum Emission Mask | |Pass|
Center 156.035625@ MHz Start Freq
156.8312568 MHz

: 47.23 dBm
Spectrum (Ref: Total Pur) Stop Freq
156.0460688 MHz
CF Step
| 75000000 Hz
“ Auto Man
v ,p H Freq Offset
.1.,Hl,,||"1”"Jh| "l"llilf iyt .'ni":‘ ‘ﬂf’l-i*”ﬂb'n ||ﬂ||,l,ﬂ|_, D.20aRAReR Hz
Rel Limit l

Signal Track
0n Off

Copyright 2000-2010 Agilent Technologies

FM Data Modulation
# Agilent Freq/Channel
Ch Freq 156 MHz Trig Fres| | Comterfred
Spectrum Emission Mask [ ]pass
Center 156.8356250 MHz Start Freq
156.031258 MHz
Total Pur: 47.25 dBm
Spectrum (Ref: Total Pwr) Stop Freq
156.040008 MHz
‘ CF Step
875080008 Hz
UJ U HH“ =
; \ ‘ l‘ ‘ ‘ Freq Offset
uulpﬂplqn [||"IIHI1' Ill'"‘ "' "f lir"r"|||1]hl|ﬂi]r‘ F\'t‘ﬂﬁ ot B.00088080 Hz
i Rl Limit l ?
Signal Track
i 0

Copyright 2000-2010 Agilent Technologies




High Channel: 173.9 MHz

FM Voice Modulation

4 Agilent Offset/Limits

Ch Freq 173.9 Mz Trig Free| o g ¢ O EoF

Spectrum Emission Mask [ ]pass
Start Freq
Meas BW 1 x Res BH 155000 Kiz
47.30 dBm . 0ff

Spectrum (Ref: Total Pur) Stop Freq

31.2508 kHz

’ Sweep Time
257.4 ms

‘ ‘ 1 I Auto Man
“ Res BH

180.000 Hz
'r‘f"ﬂ.tl'\l'-.'h‘f'_u'l-r- Autn Man

Meas BW
(Integ BH)
1 % Res BH

'l‘iru' m]lw ol "
Fel Limit

More
1of 2

Copyright 2000-26810 Agilent Technologies

FM Data Modulation

- Agilent Freq/Channel

Center Freq

Ch Freq 173.3 MH=z Trig Free 173.935625 MHz

Spectrum Emission Mask [ ]pass

Center 173.9356250 MH=z Start Freq
173.931258 MHz

Total Pur:  47.28 dBm
f $pectrum (Ref: Total Pur) Stop Freq

173.940680 MHz

CF Step
875080008 Hz

”H\ il lm -

m Freq Offset
"1 nwlir. 1 ATy 006000600 Hz
Rl Limit z

Signal Track
i 0

Copyright 2000-2010 Agilent Technologies




6.25 kHz Channel Spacing, Emission Mask B
Low Channel: 138.1 MHz
FM Voice Modulation
% Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Free 138100000 MH=

Spectrum Emission Mask | |pass|

Center 138.1000000 MHz Start Freq
138.050000 MHz

Total Pur:  47.26 dBm
Bm Spectrum (Ref: Total Pwr) StopFreq

138.120008 MHz

l |—‘ CF Step
4. BARABARA kHz

RAuto Man

f l , ’H-. I ‘\ I‘ T Freq Offset
HH i 'H'W 'Ill'm ‘i'n" (LT, qih Wi, fJ ‘hﬂu"l“"'l\*],ﬂl 'q‘l-"lllﬁ‘llllﬂﬂ-\\ 0.ORORARAE H=
MHz

i
' Rel Linit
Total Pur Ref: G dBn 7 46,8808 KAz ) - Signal Track
A A - GER| On Off

Copyright 2000-2010 Agilent Technologies

FM Data Modulation
% Agilent Freg/Channel
Ch Freq 1381 Mz Trig Fres| | Comter Fred

Spectrum Emission Mask [ ]pass

Center 138.1000000 MHZz StartFreq
138.0500608 MHz
] Spectrum (Ref: Total Pwr) Stop Freq
138.1200608 MHz
CF Step
4. BAR06AAE kHz
Autno Mar
i ‘ Wi |,|11| l i Freq Offset

i W i A
i pmlqlrmn ~||1A i] kLT Nila Ml 0.00000000 Hz

Rel Limit l

Signal Track
i 0

Copyright 2000-2010 Agilent Technologies




Middle Channel: 156 MHz

FM Voice Modulation

4 Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Free| oo ononon M-

Spectrum Emission Mask | |pass|

Center 156.0000000 MHz Start Freq
155.950000 MHz

Total Pur: 47.29 dBm
f Spectrum (Ref: Total Pur) Stop Freq

156020000 MH=z
I—‘ CF Step
4. BARABAAE kHz

I— Auto Man
y 1“"'"\?'*“ 1'””"\'“1'|"1|'1 1‘“||""|"‘||1~ | ©.00000000 Hz

Freq Offset

*'\.i'-" i L« LJL

imit Ral Limit

Signal Track
On Off

Copyright 2000-2010 Agilent Technologies

FM Data Modulation

45 Agilent Freg/Channel

Center Freq

Ch Freq 156 MHz Trig Free | oo aa0000 Mz

Spectrum Emission Mask | |Pass|

Center 156.0000000 MHz Start Freq
155.980000 MHz

Total Pw 47.29 dBm
f Spectrum (Ref: Total Pur)

\—\
CF S
R — i 4.@@@@@@@@@2
Auto Man

Stop Freq
156.0200608 MHz

) L Y U 1 ||"'J‘u.\‘!'1rT‘III*H';.“".W"I“'Ir

ol Freq Offset
liRThT] 000000000 Hz
Rel Limit 156 MH=z
Tors! fur Looar Signal Track
Hz: ] -I:F ¥ 0n ﬁ

Copyright 2000-2010 Agilent Technologies




High Channel: 173.9 MHz

FM Voice Modulation

4 Agilent Freq/Channel

Center Freq

Ch Freq 173.9 MHz Trig Free 173.900080 MH=

Spectrum Emission Mask [ ]pass

Center 173.9000000 MHz StartFreq
173.880000 Mz

Tutal Pur: 47.32 dBm
: B Spectrum (Ref: Total Pwr) Stop Freq

173.920000 MHz

’ % CF Step
4.006000000 kHz
Auto Man

Freq Offset
A.A0ABARAE Hz

" *I' L.,\' LH Wi ‘.ul |r||" lnpffﬂl\,”‘f'lu\ﬂ'

Fel Limit

Signal Track
0On Off

Copyright 2000-2010 Agilent Technologies

FM Data Modulation

2 Agilent Ref Channel

. Chan Integ BW
Ch Freq 173.9 MHz Trig Free 40,0008 kH=
Spectrum Emission Mask [ ]pass

Channel Span 40.8000 kHz Chan Span
40,6808 kHz

Total Pur:  47.32 dBm -
f $pectrum (Ref: Total Pur) J  Sweep Time
\ 793.4 ms
Autno Mar
398 EE?@S BI-IhI
o z
‘ [ ‘ Auto Man
Total Pwr Ref

i h”* |LJI tww A ,.
n,*n|,ﬂl'i‘lrlll"']l"-ﬂl]ﬁ.'"' #Lr”'ﬂ 'I,.‘ﬂ-l,!h il 'JqH lFLd" U4 |IfL|r|]' llI"J'""F‘f'll'w"'lﬂL' 47.32 dBm
M imi

s Auto Man
Fel Limit

eak-> Upo
dBm I:F

1
1
1
1

Copyright 2000-26810 Agilent Technologies




12.5 kHz Channel Spacing, Emission Mask C
Low Channel: 138.1 MHz
FM Voice Modulation

4 Agilent Freq/Channel

Center Freq
138.135625 MHz

Ch Freq 135.1 MHz Trig Free

Spectrum Emission Mask | |Pass|

Start 138.1312500 MHz Start Freq
138.131250 MHz

Total Pur: 47.16 dBm
f Spectrum (Ref: Total Pur)

Stop Freq
138.1400608 MHz

CF Step
575000080 Hz
Auto Man

.M},

Rel Limit

Freq Offset
w’!rff L] 0.00009000 H:

Signal Track
On 0

Copyright 2000-2010 Agilent Technologies
FM Data Modulation

4 Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Free 138135675 MH=

Spectrum Emission Mask | |pass|

Start 138.1312500 MHz Start Freq
138.131250 MHz

Tntal Puwr: 47.06 dBm
@dBm  Spectrum (Ref: Total Pwr) Stop Freq

138.140000 MHz

CF Step
875008008 Hz

’ l i Auta tan

n||1|,;h i Freq Offset

pame d‘u Ml nM E l,h-ruw-.'!'m md,IfL.'ﬁh i .‘IM Sidn B.ABEEA08E Hz
1 Hz

| R '\*l III'J||. f W

Ral Limit
Signal Track
On Off
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Middle Channel: 156 MHz

FM Voice Modulation

4 Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Free| | cpp3ceon w2

Spectrum Emission Mask [ ]pass

Center 156.8356250 MHz Start Freq
156.031250 MHz

Total Pur: 47.12 dBm

Spectrum (Ref: Total Pur) Stop Freq

156.040880 MHz

CF Step
875.000000 Hz
Auto Man

Freq Offset
0.08ABAREE Hz

]I .l. L ""MM

Fel Limit

Signal Track
O 0

Copyright 2000-26810 Agilent Technologies

FM Data Modulation

2 Agilent Ref Channel

Chan Integ BW
30.0008 kHz

Ch Freq 156 MHz Trig Free
Spectrum Emission Mask [ ]pass

Chan Span
20.0000 kHz

Total Pur:  47.22 dBm -
; Spectrum (Ref: Total Pur) J  Sweep Time
' \ 430.6 ms
Autno Mar

Res BW
756.608 Hz
Auto Man

Total Pwr Ref

47.22 dBm

-r"\irlll"‘m"l_. WA Guto Mari
156 MHz

\ﬁ ! “

Fel Limit

rl'k HJFI" N Wy i||i 1|1i||' -

I ||II uf
h‘!“’l‘!’u 'Lﬂl Ih]u\“\‘“ }""!‘1 d‘

Upper
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High Channel: 173.9 MHz

FM Voice Modulation

5 Agilent Amplitude

Ch Freq 173.9 MHz Trig Fres ngf@"@e;Ben!
Spectrum Emission Mask [ ]pass

Ref Level 48.08 dBm Attenuation

A il
Total Pur: 47.23 dBnm A il
; m Spectrum (Ref: Total Pwr) Scale/Div
16.68 dB
Scale Type
l } Lo Lin

” Lo
FICTa ok ks ”w""“"*” ! ‘H L’i\ b sk
Fel Limit

More
1 of 3

Copyright 2000-2010 Agilent Technologies
FM data Modulation

5 Agilent Freq/Channel

Center Freq

Ch Freq 173.9 MHz Trig Free| )55 g3ceo0 iz

Spectrum Emission Mask | |pass|

Center 173.9356250 MHz StartFreq
173.931250 MHz

Total Pur: 47.14 dBm
: m Spectrum (Ref: Total Pur) Stop Freq

173.940000 MHz

CF Step
575000000 Hz
Auto Man

Ty Freq Offset
]. o, i | 0.00000000 Hz
Ral Limit 2

Signal Track
n DFf

Copyright 2000-2010 Agilent Technologies




6.25 kHz Channel Spacing, Emission Mask C
Low Channel: 138.1 MHz
FM Voice Modulation

4 Agilent Offset/Limits

Ch Freq 138.1 MHz Trig Free| o g Offset
Spectrum Emission Mask | |pass|
StartFreq
Res BW 39.0000 Hz start Freq
] 0ff
Total Pur: 47.10 dBm =
Bm Spectrum (Ref: Total Pur) Stop Freq
500006 kHz
Sweep Time
52.20 ms
RAuto Mar
|‘ Ml "1J l Res BH
Al L r‘ [ ! T " -
Py '“1'1""‘“"*’*"*‘“'1' R fi hfl”*'#HFI'“!{“\""’""II"\P!P AP oot 290000 ﬁ
Ral Limit
Meas BW
{Integ B
1 % Res BH
More
1of 2
Copyright 2000-2010 Agilent Technologies
FM Data Modulation
2 Agilent Freq/Channel
. Center Freq
Ch Freq 138.1 MHz Trig Free 135100000 MH=
Spectrum Emission Mask [ ]pass
Center 138.1000000 MHz Start Freq
135.08600600 MHz
Tutal Pur: 47.06 dBm
\ Em Spectrum (Ref Tutal PHr) Stop Freq
138126006009 MHz
‘ i CF Step
‘] 4.00000008 kHz
‘ Auto Man
" phy 19. il‘i 11|n1] 'I JH ,;,r“ e Freq Offset
..’.frmJ.lrf“"l(J"'1“"”"“”" gl'ﬂ-“f'{ i rnr\\fﬂﬁﬂ'w qw"f"ih hq, Wl 0.08000000 Hz
Hz Fel Limit .1 MHz
Signal Track
| O 0
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Middle Channel: 156 MHz

FM Voice Modulation
# Agilent Freq/Channel
Ch Freq 156 MHz Trig Fres | |momer Fred
Spectrum Emission Mask | |Pass|
Center 156.0000000 MHz StartFreq
155.926808 MHz
Tutal Pur: 47.11 dBm
Bm Spectrum (Ref: Total Pur) Stop Freq
B 156.026808 MHz
CF Step
- 400600008 kHz
L Auto Man
J Il I‘I"I 14‘! H’l 'I J II'T‘ | H\li N Freq Offset
TR X ,h,,f-uf*'.'}*hrv\’f'** *”“«F il “‘*‘m‘f || ©o-00000000 Ho
1 Fel Limit b Z
Tatal Pur .1 dEm  A0.HHEA kHz N Signal Track
. L awer Upoer (IS8 OFf
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FM Data Modulation

= Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Free| oo anapan M-

Spectrum Emission Mask | |pass|

Center 156.0000000 MHz Start Freq
155.980008 MHz

Total Pur: 47.10 dBm
f Spectrum (Ref Total PHI‘) Stop Freq

156.820688 MHz

1 — CF Step
[ 460000808 kHz
Auto Man

Freq Offset

J~ ul -a
el |.|.-'ap'.l.ﬂi.,ur,ﬂp“‘| l |1 1)' W ¥ ﬂ‘i‘“‘.\‘rﬁlﬂu!.»ﬂ.\n' hlh,l‘r-».'.'l'ruurﬂ | 0.00000008 Hz
156 MHz

‘hppllr.'.m.lﬂ,u 1
15§ = Limit Rl Limit
Signal Track

0ff

On
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High Channel: 173.9 MHz

FM Voice Modulation
% Agilent Freq/Channel

Center Freq

Ch Freq 173.9 MHz Trig Fres | 125 900000 Mz

Spectrum Emission Mask | |Pass|
Center 173.9000000 MHz Start Freq

173.880080 MHz

47.12 dBm

Spectrum (Ref: Total Pur) Stop Freq

173.926080 MHz

CF Step
400000008 kHz

Auto Man

” l. L, i Freq Offset
Pl npq,lw,“.qﬂu‘ﬁl‘ﬁu ’UJ H 'r“ L l"l wllw|"{n|rlj'\l|l'wﬁr"1n' o 0.00000060  Hz
M t Rel Limit i

Signal Track
On 0
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FM Data Modulation
¥ Agilent Amplitude
Ch Freq 173.9 MHz Trig Free ngf@'@e;;n!
Spectrum Emission Mask [ ]pass
Ref Level 48.00 dBm Attenuation
Total Pur: 47.19 dBm fluto Han
: Em Spectrum (Ref Total PHI’) Scale/Div
16.08 4B
Scale Type
‘ l Log Lin
.qu P J J.I Jl (-
mﬂll Wa HI HJ?' "Il "rll‘ Ilﬂ“'\m L 1||II|| I’Jil i "hwl I“"M‘4Il'n"F'1lrH1II“|'F.,i".nthllr'krl‘“‘r’l‘iﬂ
1 Rel Limit 1 Hz
More
1 of 3
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12.5 kHz Channel Spacing, Emission Mask D
Low Channel: 138.1 MHz
FM Voice Modulation
% Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Free 138100000 MH=

Spectrum Emission Mask | |pass|

Center 138.1000000 MHz

Total Pur: 47.87 dBm
‘ B Spectrum (Ref: Total Pur) Stop Freq

| | I 132125000 MHz

StartFreq
138.075000 MHz

CF Step
S.BaRA6aaEe kHz

7 }’ IUU J Auta Man
’ fu ||v r-; Wy Ln |’h'“pJ Freq Offset

¥ W,
W"'”"*m."* 1}"]."'?1!**' ]la It M F|'|‘- IJﬂJ “# |H W IIR | Hl i M,ﬂ gl it |1' i ilil W o "‘ OLAGEEAREE Hz
1 M

Ral Limit

Signal Track
On Off

Copyright 2000-2010 Agilent Technologies

FM Data Modulation

- Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Fres | 130 00000 Mz

Spectrum Emission Mask | |Pass|

Center 138.1000000 MHz

Total Pur: 47.20 dBm
f Bim Spectrum (Ref: Total Pur) Stop Freq

: | 135125000 Mz

\‘I

StartFreq
138.875008 MHz

CF Step
R.B0B00a0E kHz
Auto Man

4H|J|¢4 i U MJ

Freq Offset
g H""IIH"MNn .4' Y

M
LU .~']f'5.",m wa| ©.00060008 H:

Signal Track
On 0
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Middle Channel: 156 MHz

FM Voice Modulation
% Agilent Freq/Channel

Center Freq
156.000000 MHz

Ch Freq 156 MH=z Trig Free
Spectrum Emission Mask | |Pass|

Center 156.0000000 MH= StartFreq
155.975008 MHz

Tutal Pwr: 47.98 dBm
Bm Spectrum (Ref: Total Pur)

Stop Freq
| 156825008 MHz

CF Step
5.00600000 kHz
Auto Man

i) e it ﬂ*hl ' Freq Offset
156

J }Jhﬁj‘ 'ﬂr‘ r'll'h ”lluu.'r‘“wl"u{{ A.ARRRRARE Hz

Rel Limit

Tatal Par 7.8 dBm / GH.0068 kAz N Signal Track
. . . R . . U . - = - Un w
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FM Data Modulation

# Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Fres | oo aanpa0 Mz

Spectrum Emission Mask | |Pass|

Center 156.0000000 MH= StartFreq
155.975008 MHz

Total Pur: 47.11 dBm
J-f :'I

Spectrum (Ref: Total Pur) Stop Freq

156.025680 MHz

CF Step
R.B0B00a0E kHz
Auto Man

Freq Offset
B.AARGEAAE Hz

Signal Track
On 0
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High Channel: 173.9 MHz

FM Voice Modulation
% Agilent Amplitude
Ch Freq  173.9 Mz Trig Free Ref Level
Spectrum Emission Mask | |pass|
Ref Level 48.00 dBm Attenuation
47.11 dBm = Man
Spectrum (Ref: Total Pur) Scale/Div
10.00 oB
‘ Scale Type
l ‘ I Log Lin
blMJW{m“ﬁJW
Rel Linit
More
1 of 3
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FM Data Modulation

5 Agilent Freq/Channel

Center Freq

Ch Freq 173.9 MHz Trig Free | )25 900000 Mz

Spectrum Emission Mask | |pass|

Center 173.9000000 MHz Start Freq
173.875000 Mz

Total Pur:  47.27 dBm
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6.25 kHz Channel Spacing, Emission Mask E
Low Channel: 138.1 MHz
FM Voice Modulation

4 Agilent Offset/Limits

Ch Freq 138.1 Mz Trig Free| o g ¢ o ECF

Spectrum Emission Mask | |pass|
StartFreq
Res BW 100.000 Hz Start Freg
Total Pur:  47.27 dBm dn ot
Bm Spectrum (Ref: Total Pur) Stop Freq
180888 kHz

Sweep Time
189.5 ms
Auto Man

Res BW
]'r 1 'ﬂ Py 100.008 Hz
; l I Auto Man
Total Pwr f im S 2H 7 - .. Heas B”

{Integ B
1 % Res BH

More
1 of 2
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FM Data Modulation

- Agilent Freq/Channel

Center Freq

Ch Freq 138.1 MHz Trig Fres | 130 00000 Mz

Spectrum Emission Mask | |Pass|

Center 138.1000000 MH= StartFreq
138.090008 MHz

'!'utal Pwr: 47.29 dBm

) Spectrum (Ref: Total Pur) Stop Freq

138.1168889 MHz

CF Step
200000808 kHz
Auto Man

|
|| ||
|”| ] ‘ l |L| i M Freq Offset
AR A AIATREY| ©-©99968000 Hz
Real Llnllr 1 -

Signal Track
On 0
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Middle Channel: 156 MHz
FM Voice Modulation

4 Agilent Freq/Channel

Center Freq

Ch Freq 156 MHz Trig Free| oo ononon M-

Spectrum Emission Mask | |pass|

Center 156.0000000 MHz Start Freq
155.9590000 MHz

47.23 dBm

Spectrum (Ref: Total Pwr) Stop Freq

156.610080 MHz

li ||| 1

CF Step
2.0a0a6aRa kHz
RAuto Man

I Freq Offset
A A a] 000000000 Hz

| |
J" l “‘l "ll k‘ IFII |||f ||||
I

Ral Limit

Signal Track
On Off
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FM Data Modulation

# Agilent Freq/Channel

Center Freq

Ch Freq 156 MH=z Trig Free 156.006000 MHz
Spectrum Emission Mask | |Pass|
Start 155.9900000 MHz 1555953@55 @qu
o z
Total Pur: 47.25 dBm
f Spectrum (Ref: Total Pur) Stop Freq
| || || 156.01 00608 MHz
|
| |‘| || || | |‘ i || CF Step
| \ 1) 2.80009000 kHz
| I Auto Man
sl me—
i |J I ; )|y i Freq Offset
"""L|]r I i L "fl III"».MI e 0.00000000 Hz
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Signal Track
On 0
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High Channel: 173.9 MHz

FM Voice Modulation
% Agilent Freq/Channel
Ch Freq 173.9 MHz Trig Free| (omier Fred
Spectrum Emission Mask | |pass|
Center 173.9000000 MHz Start Freq
173.590000 MHz
: 47.21 dBm
Spectrum (Ref: Total Pur) Stop Freq
173.910008 MHz
i CF Step
i 2. BaBABARAa kHz
RAuto Mar
—_— l J ‘ ‘ |ﬂ|
i i
i Rel Linit
Signal Track
On Off
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FM data Modulation

% Agilent Freq/Channel
. Center Freq
Ch Freq 173.9 MHz Trig Free 173.900000 MH=
Spectrum Emission Mask | |pass|
Center 173.9000000 MHz L Startfreg
. z
: 47.22 dBm
Spectrum (Ref: Total Pur) Stop Freq
m 173.910060 MHz
‘ | 2.00000800 kHz
| | ‘ Auto Mar
—"l | |
| iy I|| SUL I s Bl Freqoffset
[ul|u|||1||p11Wul I'\J f r b ; D.OaR06080 Hz
] i t
Signal Track
On Off
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TPL Communications, Inc. FCC ID: BBD3-60

6 FCC §2.1051 & §90.210 - SPURIOUS EMISSIONS AT ANTENNA
TERMINALS

6.1  Applicable Standard

§90.210 (12.5 kHz bandwidth only)

On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy in kHz)
of more than 12.5 kHz at least:

50+10logP or 70 dB

6.2  Test Procedure
The RF output of the transceiver was connected to a spectrum analyzer and simulator through appropriate

attenuation. The resolution bandwidth of thc?1 spectrum analyzer was set at 100 kHz. Sufficient scans were taken
to show any out of band emissions up to 10" harmonic.

6.3 Test Setup Block Diagram
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6.4 Test Equipment List and Details

Manufacturers Descriptions Models Serial Calibration Calibration
Numbers Dates Interval
Agilent Spectrum Analyzer E4440A MY44303352 | 2012-05-10 1 year
HP Signal Generator 8648C 3426A00417 | 2012-09-17 1 year
Agilent Signal Generator E4438C MY45091309 [ 2012-05-03 1 year
IFI Wideband Amplifier | CMX5001 2194-1296 N/R N/R

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA

requirements, traceable to the NIST.

6.5 Test Environmental Conditions

Temperature: 22-24°C
Relative Humidity: 50-55 %
ATM Pressure: 101-102kPa

The testing was performed by Wei Sun on 2012-09-19 on RF Site.

6.6 Test Results

Please refer to the plot hereinafter.
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Middle Channel: 156 MHz (Worst Case: CW Signal)
Plot 1: 30 MHz to 300 MHz
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Plot 2: 300 MHz - 1 GHz
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TPL Communications, Inc.

FCC ID: BBD3-60

25 Agilent
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Plot 3: above 1 GHz
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Inter-modulation, Two Tones, Low Channel, Input

% Agilent Trace

dBr #Atten 6 dB
Ref Level Offset
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Clear Write

Max Hold
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Inter-modulation, Two Tones, Low Channel, Output

4% Agilent Freq/Channel

AR Qeren B dR Center Freq
4Bm #hitten 6 dB 138.100000 MHz
Center

? 3
138.1000000 MHz ] Start Freq
N, | 133.100880 MHz

Stop Freq
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TP e PRI TP = P

ot L R L CF Step
g 1.00008000 MHz
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Freq Offset
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Amplit
A
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Inter-modulation, Two Tones, Middle Channel, Input

5 Agilent Sweep
i ) : Sweep Time
dBm #Atten 6 dB dB 200.0 ms
Sweep Time I 1 Auto Man
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Single Cont
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Time
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Inter-modulation, Two Tones, Middle Channel, Output
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Inter-modulation, Two Tones, High Channel, Input
4% Agilent Trace
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Max Hold

" 1
o Y] h

Mt g e St b e et )| Min Hold

[T TS A VRV ICN RIS SR R T

View

Blank

More
1 of 2

Copyright 2000-2010 Agilent Technologies

Inter-modulation, Two Tones, High Channel, Output

4% Agilent Freq/Channel
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Inter-modulation, Three Tones, Low Channel, Input

5 Agilent
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Inter-modulation, Three Tones, Low Channel, Output (1)

- Agilent

#Atten 10 B

R Hterspiyfiiranrrs]

Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of 2

No Peak Found




Inter-modulation, Three Tones, Low Channel, Output (2)

% Agilent Marker
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Inter-modulation, Three Tones, Middle Channel, Input
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Inter-modulation, Three Tones, Middle Channel, Output (1)
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Inter-modulation, Three Tones, Middle Channel, Output (2)
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Inter-modulation, Three Tones, High Channel, Input

4% Agilent Freq/Channel
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Inter-modulation, Three Tones, High Channel, Output (1)
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Inter-modulation, Three Tones, High Channel, Output (2)
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7 FCC §2.1053 & §90.210 - FIELD STRENGTH OF SPURIOUS RADIATIONS

7.1  Applicable Standard

§2.1053 (a) Measurements shall be made to detect spurious emissions that may be radiated directly from the
cabinet, control circuits, power leads, or intermediate circuit elements under normal conditions of installation
and operation. Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other
spurious emission. For this test, single sideband, independent sideband, and controlled carrier transmitters shall
be modulated under the conditions specified in paragraph (c) of §2.1049, as appropriate. and §90.210(b),(d):
Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part must
comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs (d)(4), (e)(4),
and (m) of this section, measurements of emission power can be expressed in either peak or average values
provided that emission powers are expressed with the same parameters used to specify the unmodulated
transmitter carrier power. For transmitters that do not produce a full power unmodulated carrier, reference to the
unmodulated transmitter carrier power refers to the total power contained in the channel bandwidth. Unless
indicated elsewhere in this part, the table in this section specifies the emission masks for equipment operating in
the frequency bands governed under this part.

7.2 Test Procedure

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating load which was
also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests, the antenna
height and polarization as well as EUT azimuth were varied in order to identify the maximum level of emissions
from the EUT. The test was performed by placing the EUT on 3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.
Remove the EUT and replace it with substitution antenna. A signal generator was connected to the substitution
antenna by a non-radiating cable. The absolute levels of the spurious emissions were measured by the

substitution.

Spurious emissions in dB = 10 log (TX Power in Watts/0.001) — the absolute level
Spurious attenuation limit in dB =50 + 10 Log10 (power out in Watts)

Report Number: R12091326-90 0 of 61 FCC Part 90 Test Report

Q f’
@]
W
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FCC ID: BBD3-60

7.3 Test Setup Block Diagram

EUT

IM
v
< 1.5M >
7.4  Test Equipment List and Details
e Serial Calibration Calibration
Manufacturers Descriptions Models Numbers Dates Interval
Agilent Spectrum Analyzer E4440A MY44303352 | 2012-05-10 1 year
Sunol Science Corp System Controller SC99V 122303-1 N/R N/R
Sunol Science Corp Colflbma“o“ JB3 A020106-3 | 2012-06-18 1 year
ntenna
Hewlett Packard Pre-amplifier 8447D 2944A10187 2012-03-08 1 year
Eaton Horn antenna 96001 Mar-07 2011-10-03 1 year
A H. Systems Horn antenna SAS-200/571 261 2012-01-18 1 year
Mini-Circuits Pre Amplifier ZVA-183-S 570400946 2012-05-09 1 year
Com-Power Dipole Antenna AD-100 2229 2012-07-23 2 years
Agilent Signal Generator E4438C MY45091309 | 2012-05-03 1 year
Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.
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75 Test Environmental Conditions

Temperature: 22-24°C
Relative Humidity: 50-55 %
ATM Pressure: 101-102kPa

The testing was performed by Wei Sun on 2012-09-21 in 5 Meters Chamber #2.

7.6 Test Results

Middle Channel, Input frequency = 156 MHz (Worst mode: CW signal)

Indicated Turntable |__TestAntenna Substituted Ty —
Frequency SA T Height | Polarity | Frequency | Level Ant. | Cable | Absolute (dBm) | (dB)
(MH2) Amp. (degree) cm) | (H\V) (MHz) | (dBm) Cord. | Loss | Level
(dBuV) (dB) | (dB) | (dBm)
312 71.59 23 169 \Y 312 -26.06| 0 0.67 | -26.73 -20 -6.73
312 65.14 154 175 H 312 -33.03| 0 0.67 -33.7 -20 -13.7
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8 FCC §2.1091 - RF EXPOSURE INFORMATION

8.1 Applicable Standards

FCC §2.1091, (a) Requirements of this section are a consequence of Commission responsibilities under the
National Environmental Policy Act to evaluate the environmental significance of its actions. See subpart I of
part 1 of this chapter, in particular §1.1307(b).

According to §1.1310 and §2.1091 RF exposure is calculated.

Limits for Exposure

e | g | "G | Ponerponsy [ A
(MH2) (V/m) (A/m) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/f 4.89/f *(900/f%) 6
30-300 61.4 0.163 1.0 6
300-1500 / / /300 6
1500-100,000 / / 5 6

f = frequency in MHz
* = Plane-wave equivalent power density

8.2 MPE Prediction
Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01

S = PG/4nR?

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal (dBm): 47.78
Maximum peak output power at antenna input terminal (W): 60
Prediction distance (cm): 60
Prediction frequency (MHz): 156
Antenna Gain (dB): 0
Cable, typical (dB): -1.5

Maximum Antenna Net Gain (numeric): 0.71
Power density of prediction frequency at 60 cm (mW/cm?): 0.939
MPE limit for uncontrolled exposure at prediction frequency (mW/cm?): 1.0

Conclusion

The device complies with the MPE requirements by providing a safe separation distance of at least 60 cm

between the antenna and human body, including any radiating structure, and any persons when normally
operated.

J
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