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Test Report No.: LCS1606130857E Data of e
Test Moddl.......ccooveviiiiiine : SPM6015
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The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABUBSPM6015

Report No.: LCS1606130857E

1. GENERAL INFORMATION

1.1. Product Description for Equipment Under Test (EUT)

1.2.

1.3.

EUT

Test Model

Power Supply
Hardware Version
Software Version
Frequency Range
Channel Separation

Modulation Type

Emission Designator :

Antenna Description
Rated Power

GPS Receiver
Receive Frequency
Channel Number

. Digital Two Way Radio

: SPM6015

: DC 13.6V by External DC power supply
: SPM6000V 2.0

: V1.02.01.007
: 136MHz-174MHz
: Analog Voice 12.5KHz

Digital Voice/Data 12.5KHz
Digital Data 12.5K Hz

: FM for Analog Voice

4FSK for Digital Voice/Digital Data
4FSK for Digital Data

11KOF3E for FM Modulation at 12.5KHz Channel Separation

7K60FXD for Digital Data only at 12.5KHz Channel Separation
7K60FXW for Digital Data & Digital Voice at 12.5KHz Channel

Separation

: External, 3.65dBi (Max)
: 50Wattes/S5Watts

: 1575.42MHz
: 1

Note: The product has the same digital working characters when operating in both two digitized
voice/data mode. So only one set of test results for digital modulation modes are provided in this test

report.

Objective

The tests were performed according to following standards:
FCC Rules Part 90: 2015: PRIVATE LAND MOBILE RADIO SERVICES.

47 CFR FCC Part 15 Subpart B: 2015 - Unintentional Radiators

FCC Part 2: FREQUENCY ALLOCA-TIONSAND RADIO TREATY MAT-TERS; GENERAL
RULES AND REG-ULATIONS
TIA/EIA 603 D: June 2014: Land Mobile FM or PM Communications Equipment M easurement and

Performance Standards.

Related Submittal(s)/Grant(s)

No Related Submittals.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

1.4. Description of Test Facility

CNAS Registration Number. is L4595.

FCC Registration Number. is 899208.

Industry Canada Registration Number. is 9642A-1.

V CCI Registration Number. is C-4260 and R-3804.
ESMD Registration Number. is ARCB0108.

UL Registration Number. is 100571-492.

TUV SUD Registration Number. is SCN1081.

TUV RH Registration Number. is UA 50296516-001

1.5. Support equipment List

Serial

Manufacturer Description Model Number Certificate
1.6. External 1/0
I/0O Port Description Quantity Cable

Micro SD Card Slot 1 N/A
Handheld Microphone 1 N/A

Interface
Accessories Interface 1 N/A
RF Antenna Base 1 N/A
Power Interface 1 N/A
Positioning Module Antenna 1 N/A

Interface

1.7. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Items Measurement Uncertainty Notes
Frequency stability 30 Hz Q)
Transmitter power conducted 0.62dB (1)
Transmitter power Radiated 2.67 dB Q)
Conducted spurious emission 9KHz-40 GHz 1.88dB Q)
Conducted Emission 9KHz-30MHz 1.63dB Q)
Radiated Emission 30~1000MHz 4.65 dB (1)
Radiated Emission 1~18GHz 3.89dB (1)
Radiated Emission 18-40GHz 3.90dB (1)
Occupied Bandwidth | - (1)
EmissonMask | e Q)
Modulation Characteristic | smememee Q)
Transmitter Frequency Behavior | - Q)

(1) Thisuncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.
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Page 7 of 59




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

1.8. Test Environment

Items Required (IEC 68-1) Actud
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50

Barometric pressure (mbar) 860-1060 950-1000

1.9. Description Of Test Modes

The EUT has been tested under typical operating condition and The Transmitter was operated in the
normal operating mode. The TX frequency was fixed which was for the purpose of the

measurements.
EUT operation DescrlPtlon of Additional information
mode no. operation mode
The equipment is set with FM modulation and 12.5KHz
Opl FM+BW12.5KHz+TX bandwidth at maximum rated power for transmitter, powered
by DC 13.60V
The equipment is set with FM modulation and 12.5KHz
Op2 FM+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered
by DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op3 AFSK+BW12.5KHz+TX bandwidth at maximum rated power for transmitter, powered
by DC 13.60V
The equipment is set with 4FSK modulation and 12.5KHz
Op4 AFSK+BW12.5KHz+TX bandwidth at minimum rated power for transmitter, powered
by DC 13.60V
On5 FM+BW12.5KHz+RX The equipment is set with FM modulation and 12.5KHz
P (Standby) bandwidth at Receiver/Standby mode, powered by DC 13.60V
Op 6 4FSK+BW12.5KHz+RX The equipment is set with 4FSK modulation and 12.5KHz
P (Standby) bandwidth at Receiver/Standby mode, powered by DC 13.60V
Test frequency list
Modulation Type Channel Separation Test Channel Tgrs)t(Frequency (II;/IXHZ)
Chl 150.825 150.825
Analog/FM 12.5KHz Ch2 158.55 158.55
Ch3 173.3875 173.3875
Ch7 150.825 150.825
Digital/4FSK 12.5KHz Ch8 158.55 158.55
Ch9 173.3875 173.3875

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABUBSPM6015

Report No.: LCS1606130857E

2. SYSTEM TEST CONFIGURATION

2.1. Justification
The system was configured for testing in eng
2.2. EUT Exercise Software
N/A.
2.3. Special Accessories
N/A.
2.4. Block Diagram/Schematics
Please refer to the related document.

2.5. Equipment Modifications

ineering mode.

Shenzhen LCS Compliance Testing Laboratory Ltd. has not done any modification on the EUT.

2.6. Configuration of Test Setup
Please refer to the test setup photo.
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Page 9 of 59




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015

Report No.: LCS1606130857E

3. SUMMARY OF TEST RESULT

Test specification clause Test case Verdict
FCC Part 15.107 AC Conducted Emission N/A
FCC Part 90.205 Maximum Transmitter Power PASS
FCC Part 90.207 Modulation Characteristic PASS
FCC Part 90.209 Occupied Bandwidth PASS
FCC Part 90.210 Emission Mask PASS
FCC Part 90.213 Frequency Stability PASS
FCC Part 90.214 Transmitter Frequency Behavior PASS
FCC Part 90.210 Transmitter Radiated Spurious Emission PASS
FCC Part 90.210 Spurious Emission On Antenna Port PASS

Remark:

1. The measurement uncertainty is not included in the test result.
2. The sample was powered by DC 13.60V from battery, not need test AC conducted emission per

15.107

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

4. TEST CONDITIONS AND RESULTS

4.1. Conducted Emissions Test

TEST APPLICABLE

The EUT was tested according to ANSI C63.4 - 2014. The frequency spectrum from 0.15 MHz to
30 MHz wasinvestigated. The LISN used was 50 ohm / 50 u Henry as specified by section 5.1 of
ANSI C63.4 - 2014. Cables and peripherals were moved to find the maximum emission levels for
each freguency.

For AC Power

V ert. reference

,ﬁ EMI receiver

TEST CONFIGURATION
—

e oooo
> oooo ©

plane
o
\

"5
ISN / ¥

Reference ground plane

TEST PROCEDURE

1 Theequipment was set up as per the test configuration to simulate typical actual usage per the
user’s manual. The EUT is atabletop system; a wooden table with a height of 0.8 metersis used
and is placed on the ground plane as per ANSI C63.4-2014.

2 Support equipment, if needed, was placed as per ANSI C63.4-2014.

All 1/0O cables were positioned to simulate typical actual usage as per ANSI C63.4-2014.

4 If aEUT received AC120V/60Hz power through a Line Impedance Stabilization Network
(L1SN) which supplied power source and was grounded to the ground plane.

5 If aEUT received DC 13.60V power through an Impedance Stabilization Network (ISN) which
supplied power source and was grounded to the ground plane.

6 All support equipments received AC power from a second LISN, if any.

7 The EUT test program was started. Emissions were measured on each current carrying line of
the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The
LISN has two monitoring points. Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were
taken: onewith Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm
load; the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to the
Analyzer | Receiver.

8 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

9 During the above scans, the emissions were maximized by cable manipulation.

w
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FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

Conducted Power Line Emission Limit
For intentional device, according to § 15.207(a) and RSS-Gen Section 7.2.4 for DC Power Conducted

Emission Limitsis as following:

Fr Maximum RF Line Voltage (dBpV)
equency CLASS A CLASS B
(MHz)
Q.P. Ave. Q.P. Ave.
0.15- 0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

TEST RESULTS

Not applicable (The sample was powered by DC 13.60V from battery)

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

4.2. Occupied Bandwidth and Emission Mask Test
TEST APPLICABLE

(a@). Occupied Bandwidth: The EUT was connected to the audio signal generator and the spectrum
analyzer viathe main RF connector, and through an appropriate attenuator. The EUT was
controlled to transmit its maximum power. Then the bandwidth of 99% power can be measured
by the spectrum analyzer.

(b). Emission Mask B: For transmitters that are equipped with an audio low-pass filter pursuant to
§890.211(Q), the power of any emission must be below the unmodul ated 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 + 10 log (P) dB.

(c). 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) On any frequency from the centre of the authorized bandwidth fO to 5.625 kHz removed from
fO: Zero dB.

(2) On any frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fq in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(f4 -
2.88 kHz) dB.

(3) On any frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fq in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or 70 dB,
whichever isthe lesser attenuation.

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT
MIC
- EUT
Receiver/
Spectrum EXT
Anayzer
Supply/DC 13.6V

Thisreport shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. FCC ID: 2ABUBSPM6015 Report No.: LCS1606130857E

TEST PROCEDURE

1 The EUT was placed on aturn table which is 0.8m above ground plane.

2 The EUT was modulated by 2.5 KHz Sine wave audio signal; the level of the audio signal
employed is 16 dB greater than that necessary to produce 50% of rated system deviation. Rated
system deviation is 2.5 kHz (12.5 kHz channel spacing).

3 Set EUT asnormal operation.

4  Set SPA Centre Frequency = fundamental frequency, RBW=300Hz, VBW= 3 KHz, span =50
KHz.

5 Set SPA Max hold. Mark peak, Set 99% Occupied Bandwidth and 26dB Occupied Bandwidth.

6 Set SPA Centre Frequency=fundamental frequency, set =300Hz, VBW=1 KHz, span=50 KHz

for 12.5 KHz channel spacing.

TEST RESULTS

Remark: We tested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.

4.2.1 Occupied Bandwidth

Modulation Channel Operation Test Test Frequency Occupli?(ﬁi?dwmth
Type Separation Mode Channel (MHz) 999, 26dB
Chl 150.825 5.66 1048
Analog/FM 12.5KHz Op1l Ch2 158.55 5.60 10.46
Ch3 173.3875 5.69 10.48
Chv 150.825 7.57 10.09
Digital/4AFSK 12.5KHz Op3 Ch8 158.55 7.40 9.94
Ch9 173.3875 7.66 9.58
Limit 11.25KHz for 12.5KHz Channel Separation
Test Results PASS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABUBSPM6015

Report No.: LCS1606130857E

Plots of 99% and 26dB Bandwidth Measurement

: ] Test Occupied Ao
Mogulation |- Channel | Operation | Test | prequency | Bandwidth (KHz) (%;‘I‘{‘;t) Results
yp p (MHz) 99% 26dB
FM 125 KHz Opl Chl 150.825 5.66 10.48 11.25 PASS
LXi | RF [508  ac | | SEMSE:PULSE | ALIGH AUTO [i04m02aMun0L, 2016 [ |
[Center Freq 150.825000 MHz Center Freq: 150.625000 MHz Radio Std: None Trace/Detector
T3 Trig:Free Run Avg|Hold>10i10
| WFGaimLow  BAtten: 28 dB Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
o Clear Writ
=0 I N ear Write
o LI
I HH i
500 4 Average
- AU A
in R
A T - VA AN .
QTR P | v g i i v R PR L[V Tyt S Max H°|d
-35.0
Center 150.8 MHz Span 50 kHz
[fRes BW 300 Hz #VBW 1KkHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
5.661 kHz Detector|
Peak»
Transmit Freq Error -35Hz OBW Power 99.00 % Auto e@
x dB Bandwidth 10.48 kHz x dB -26.00 dB
IMSG STATUS
. Test Occupied -
Mo%ula:wn Sghaarlzlltlie(:n O%?:géon Cl;raelfltlel Frequency | Bandwidth (KHz) (Iklg;t) Results
yp p (MHz) 999, 26dB
FM 125 KHz Opl Ch2 158.55 5.60 10.46 11.25 PASS
X | RF [s08  ac | | SEMSE:PULSE | ALIGN AUTO | 10:50:22 &M Jun 01, 2016
[Span 50.000 kHz | Center Freq: 158650000 MHz Radio 5td: None Trace/Detector
T3 Trig:Free Run Avg|Hold:=>10/10
| #IFGain:Low #Atten: 28 dB Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
. Clear Writ
- L n ear Write
b IR
I \\ H / I
500 f Average]
T
P L W B[
= Ll Y UL -
T AT N e [l A e e [ E Y VA | Yoy Max Hold|
-35.0
Center 158.6 MHz Span 50 kHz
ffRes BW 300 Hz #VBW 1kHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
5.601 kHz Detector|
Peak P
Transmit Freq Error -35 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.46 kHz x dB -26.00 dB
MSG

STATUS
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SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

FCC ID: 2ABUBSPM6015

Report No.: LCS1606130857E

. . Test Occupied _
M"%‘;‘;‘:“’“ Secphaar';‘:ie(}n Operation | _TeSt | Frequency | Bandwidth (KHz) (%é‘l‘{‘;t) Results
(MHz) 99% 26dB
FM 12.5 KHz Opl Ch3 173.3875 5.69 10.48 11.25 PASS
Agilent Spectrum Analyzer - Occupied BW
L | RF |50 ac | | SEMSE:PULSE | BLIGH AUTO [1:55: 14 4M un0, 2016 [ . |
'Span 50.000 kHz ] ?:;-teFrreF;eS:;;nSSTsog\ﬂ?;o|e|->10:10 Radio Std: None Trace/Detector
| HMFGaintow © #Atten: 28 dB R Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
450
=0 Il N Clear Write
wiin|
150
500 \ \ r 1 { ’ \ fl Average]
i W
AT R R A
o gl A . ,
250 Al o e e N | RTEL R e Sl R e Max Hold|
-35.0
Center 173.4 MHz Span 50 kHz
[fRes BW 300 Hz #VBW 1kHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
5.689 kHz Detector|
Peak®
Transmit Freq Error -34 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.48 kHz x dB -26.00 dB
IMSG STATUS
c . Test Occupied -
Modulation Chann.el Operation Test Frequency | Bandwidth (KHz) Limit Results
Type Separation Mode Channel (MHz) 999/, 26dB (KHz)
4FSK 12.5 KHz Op3 Chv 150.825 7.57 10.09 11.25 PASS
Agilent Spectrum Analyzer - Occupied BW
L RF [s08  ac | | SEMSE:PULSE | ALIGN AUTO [11:03:26 &M Jun 01, 2016 T Detect
[Center Freq 150.825000 MHz ] $§;teFrr ::eg;;so.szsoog ‘l:‘;?:m_ﬂmm Radio Std: None racelDateclor
| #IFGain:Lqu I #Att.en:ZB dB ’ Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
45.0
0 N“Mw Clear Write
250
W Y
150 i
500 ""M \""' Average]
500 N\!“[r H‘,ﬂm
150 i f
250 by T Lini e v vq"wwmﬂww Max Hold|
-35.0
Center 150.8 MHz Span 50 kHz
ffRes BW 300 Hz #VBW 1kHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
7.574 kHz Detector|
Peak P
Transmit Freq Error -87 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 10.09 kHz x dB -26.00 dB

STATUS
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. . Test Occupied _
Mogulation | Channel | Operation | TeSt | Erequency | Bandwidth (KHz) (%é‘l‘{‘;t) Results
yp p (MHz) 99% 26dB
4FSK 125 KHz Op3 Ch8 158.55 7.40 9.94 11.25 PASS
Agilent Spectrum Analyzer - Occupied BW
L | RF | 500 A | | SEMSE:PULSE \ BLIGH AUTO [1u0u04 4M un0, 2016 [ . |
Center Freq 158.550000 MHz | Center Freq: 155550000 MHz Radio Std: None Trace/Detector
— Trig:Free Run Avg|Held:=10M1M0
| #IFGain:Low #Atten: 28 dB Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
450
w50 TR Clear Write
250 {Pj L\r\
15.0
500 ol \\* Average|
-5.00 y N
-16.0 J\J “41"
o A il . ;
i LEACETAY R TR S PP T gy T s Max Hold|
-35.0
Center 158.6 MHz Span 50 kHz
[fRes BW 300 Hz #VBW 1kHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
7.398 kHz Detector|
Peak P
Transmit Freq Error =170 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.938 kHz x dB -26.00 dB
IMSG STATUS
c . Test Occupied -
Mo%ula:wn Sghaarlzlltlie(:n O%?:géon Cl;raelfltlel Frequency | Bandwidth (KHz) (Iklg;t) Results
yp p (MHz) 999, 26dB
4FSK 12.5 KHz Op3 Cho 173.3875 7.66 9.58 11.25 PASS
Agilent Spectrum Analyzer - Occupied BW
L RF [s08  ac | | SEMSE:PULSE | ALIGN AUTO [11:01:51 &M Jun 01, 2016
ICenter Freq 173.387500 MHz | Center Freq: 173.367600 MHz Radio 5td: None Trace/Detector
T3 Trig:Free Run Avg|Hold:=>10/10
| #IFGain:Low #Atten: 28 dB Radio Device: BTS
10 dBidiv Ref 55.00 dBm
Log
450
. S Clear Write
250 W'\ﬂﬂ( Lm‘"
150 A
500 J‘fM .\k“\m Average]
-5.00
-1680 F\f(“ \IQHI\
el ‘ijw R R e AT o I LT Max Hold|
-35.0
Center 173.4 MHz Span 50 kHz
ffRes BW 300 Hz #VBW 1kHz Sweep 527.2 ms| Min Hold
Occupied Bandwidth
7.664 kHz Detector|
Peak P
Transmit Freq Error 50 Hz OBW Power 99.00 % Auto Man
x dB Bandwidth 9.582 kHz x dB -26.00 dB

STATUS
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4.2.2 Emission Mask
Modulation Channel Operation Test Test Frequency Applicable RBW
Type Separation Mode Channel (MHz) Mask (Hz)
Chl 150.825 D 300
Anaog/FM 125 KHz Opl Ch2 158.55 D 300
Ch3 173.3875 D 300
Ch7 150.825 D 300
Digital/4FSK 125 KHz Op3 Ch8 158.55 D 300
Cho 173.3875 D 300
Test Results PASS
Plots of Emission Mask Measurement
Referred as the attached plot hereinafter
Note: The Black curve represents unmodulated signal .
The Blue curve represents modul ated signal .
Modulation Channel Operation Test FreTlels(:nc Applicable | RBW %;1;110 Results
Type Separation Mode Channel (D‘/]IHZ) y Mask (Hz) (KH(;.)
FM 12.5KHz Opl Chl 150.825 D 300 25 PASS
A’gilem _— alvze pl | | | SENSE:PLULSE | A.LIGN AUTD [10:27:11 M Jun D1, 2016 Trace/Detector
‘Center Freq 150:525000 Mljﬁo: Close [f:,| Trig: Free Run a&q:gﬁl-{:ﬁle;:l;l%};’wr T??fii #ﬁm
PASS IFGainLow — Atten: 28 dB LTI Y Select Trace
P
Ref Offset 20 dB 2
10 dBidiv  Ref 47.00 dBm
S Trace 2 Pass *
o /n\ /n\ Clear Write
270
J \ J \ Trace Averagel
iNl
7.00
\ { \ Max Hold|
-3.00 L
0 Min Hold
=230
S View Blank
Trace On
430
More
Center 150.82500 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)

MSG

STATUS
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. . Test . Audio
Modulation Channel Operation Test Applicable | RBW
Type Separation Mode Channel B gy Mask (Hz) B, ) Rl
yp p (MHz) (KHz)
FM 12.5KHz Opl Ch2 158.55 D 300 25 PASS
Agilent Spectrum Analyzer - Swept SA
L | RF [soq  ac | | SEMSE:PULSE | ALIGN AUTOD | 10:25:22 &M Jun D1, 2016
Center Freq 158.550000 MHz | Avg Type: Log-Pur TACE[Ea 45 5| | race/Detector
PNO: Close (50 Trig: Free Run Avg|Held: 23100 THPE | 1o
I—‘PASS IFGain:Low Atrenz2Eide e PRREN select Trace
»
Ref Offset 20 dB 2
1L% dBidiv  Ref 47.00 dBm
Trace 2 Pass *
70 i i Clear Write
(I
J \ J \ Trace Average|
170
/8 AR I RANII
A LI
L g L
| il
A b L
230 } w o
s ﬂ i | View Blank
) Trace On
-43.0
More
Center 158.55000 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)
MSG STATUS
. . Test . Audio
Modulation Channel Operation Test F Applicable | RBW F Resul
Type Separation Mode Channel requency Mask (Hz) red. esults
(MHz) (KHz)
FM 12.5KHz Opl Ch3 173.3875 D 300 25 PASS
Agilent Spectrum Analyzer - Swept SA
L RF [s08  AC | | SENSE:PULSE | ALIGN AUTO [10:22:33 4M Jun 01, 2016
ICenter Freq 173.387500 MHz | Avg Type: Log-Pur TacE[TTs 56| | race/Detector
PNO: Close . Ttig:Free Run Avg|Held: 30,100 TYPE IV Mot
PASS [EGainLow — Atten: 28 dB DET|E P NNNN Select Trace
»
Ref Offset 20 dB 2
1L% dBidiv  Ref 47.00 dBm
g Trace 2 Pass *
Clear Write
Trace Average]
, l (\ \ Max Hold
M l \ Min Hold
L ! View Blank’
Trace On
-43.0
More
Center 173.38750 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)

IMSG

STATUS
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Modulation Channel Operation Test FreTfl?nc Applicable | RBW %;1;110 Results
Type Separation Mode Channel (1\(/][Hz) y Mask (Hz) (Kqu.)
4FSK 12.5KHz Op3 Ch7 150.825 D 300 / PASS
Agilent Spectrum Analyzer - Swept SA
L | RF (50 ac | | SEMSE:PULSE | ALIGN AUTOD | 10:14:45 &M Jun D1, 2016
‘ | Avg Type: Log-Pwr TRACE|] 23458 Trace/Detector
: = Trig:FreeRi Avg|Held: 65/100 TYPE | Mot
PASS THO: CloseTo) mten: 0B e cerlP PRANNY gelect Trace
»
Ref Offset 20 dB 2
1L% dBidiv  Ref 47.00 dBm
Trace 2 Pass M *
70 JJ r L‘ Clear Write
Trace Average|
Max Hold|
Min Hold|
View Blank
Trace On
-43.0
More
Center 150.82500 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)
MSG STATUS
. . T . Audi
Modulation Channel Operation Test Fre flsetnc Applicable | RBW F:g 0 Results
Type Separation Mode Channel (D‘/]IHZ) y Mask (Hz) (KH(;)
4FSK 12.5KHz Op3 Ch8 158.55 D 300 1 PASS
Agilent Spectrum Analyzer - Swept SA
L RF [s08  AC | | SENSE:PULSE ALIGN AUTO [10:16:11 &M JunD1, 2016
‘Center Freq 158.550000 MHz 7| _— Avg Typ?: Log-Pwr wecE 25456 race/Detector
PNO: Ciose (50 1tig:Free Run Avg|Held: 62/100 YR gﬂl;ﬂm
PASS IFGain:Low Atten: 28 dB - Select Trace
»
Ref Offset 20 dB 2
1L% dBidiv  Ref 47.00 dBm
g Trace 2 Pass Nfr *
g : Clear Write
A}
r,f‘r \ Hkﬂ\ Trace Average]
17.0
/| b
700
/ _{M '\1\“ \ Max Hold
-3.00 y
130 2 f nMn 1 ( nh HW
/ NW M‘ iy l.v['l]\r’LM Whh \ Min Hold
230 I ) My, T
(e A
s View Blank |
Trace On
-43.0
More,
Center 158.55000 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)

IMSG

STATUS
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. . Test . Audio
Modulation Channel Operation Test Applicable | RBW
Type Separation Mode Channel I i Mask (Hz) Ly, | Bussullis
y (MHz) (KHz)
4FSK 12.5KHz Op3 Cho 173.3875 D 300 / PASS
L | RF (50  ac | | SEMSE:PULSE | ALIGN AUTOD [1:iz2iemwnot, 2016 [ 0 |
Center Freq 173.387500 MHz | Avg Type: Log-Pur macfiZaasg| 1raceDetector
PNO: Close (50 Trig: Free Run Avg|Held: 69/100 THPE | 1o
I—‘PASS IEGaivEwe ~ 23R e FRRRE T gelect Trace
»
Ref Offset 20 dB 2
1L% dBidiv  Ref 47.00 dBm
Trace 2 Pass *
70 H Clear Write
AR
( \ALM Trace Average|
17.0
/ A]J"{ \'LJK \ Max Hold|
-3.00 J/“ \\
e . nﬂW\J‘W’“ i Min Hold
230 5 / ‘{):{IJWW‘W NLW’ ;H.. V]“\ n\l
s i l i Hi | ] Al ﬁﬂu it | View Blank
Trace On
-43.0
More
Center 173.38750 MHz Span 50.00 kHz 10f3
#Res BW 300 Hz #VBW 1.0 kHz Sweep 527.2 ms (1001 pts)

MSG

STATUS
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4.3. Transmitter Radiated Spurious Emission

TEST APPLICABLE

According to the TIA/EIA 603 test method, and according to Section 90.210, the power of each

unwanted emission shall be less than Transmitted Power as specified below for transmitters designed toj

operate with 12.5 KHz channel bandwidth:

1 On any frequency removed from the centre of the authorized bandwidth f, to 5.625 KHz
removed from f,: Zero dB

2 Onany frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fq in KHz) f, of more than 5.625 KHz but no more than 12.5 KHz: At least 7.27dB

3 On any frequency removed from the centre of the authorized bandwidth by a displacement
frequency (fq in KHz) f, of morethan 12.5 KHz: At least 50+10 log (P) dB or 70 dB, which ever
IS lesser attenuation.

For transmitters designed to transmit with 25 KHz channel separation and equipped with an audio

low-pass filter, the power of any emission must be attenuated below the unmodulated carrier power

(P) asfollowing:

1 On any frequency removed from the assigned frequency by more than 50 percent, but no 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 no 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+10Log (P) dB.

TEST CONFIGURATION

Signal
Generstor

SA Substitute

Antenna

D 0
O L

Receiving Antenna

Amplifier

R

[
O
=
S
C
=
by

Filter
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Amplifier

Filter

Receiving Antenna

- i~

IAAAA

Allenuator

TEST PROCEDURE

1

EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for
emission measurements. The height of receiving antennais 1.50 m. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequenciesin six
channels were measured with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of
the EUT. The log-periodic antennawill be driven by asignal generator and the level will be
adjusted till the same power value on the spectrum analyzer or receiver. The level of the
spurious emissions can be calculated through the level of the signal generator, cable loss, the
gain of the substitution antenna and the reading of the spectrum analyzer or receiver.

The EUT isthen put into continuously transmitting mode at its maximum power level during the
test. Set Test Receiver or Spectrum RBW=1MHz, VBW=3MHz for above 1GHz and RBW=100
KHz, VBW=300 KHz for 30MHz to 1GHz, and the maximum value of the receiver should be
recorded as (P)).

The EUT shall be replaced by a substitution antenna. In the chamber, a substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal
source for the frequency band of interest is connected to the substitution antenna with a cable
that has been constructed to not interfere with the radiation pattern of the antenna. A power (Pyviea)
is applied to the input of the substitution antenna, and adjust the level of the signal generator
output until the value of the receiver reach the previously recorded (P;). The power of signal
source (Puves) IS recorded. The test should be performed by rotating the test item and adjusting
the receiving antenna polarization.

An amplifier should be connected to the Signal Source output port. And the cable should be
connect between the Amplifier and the Substitution Antenna. The cable loss (Py), the
Substitution Antenna Gain (G,) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:

Power (EIRP) = Pyea- Pag - Po - Ga

Amplifier for substituation test;

The measurement results are amending as described below:

Power (EIRP) = Pyex Py - Ga
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6. Thisvalueis EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.
7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

LIMIT
Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12:

For 12.5 kHz bandwidth:

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

High: 50 + 10 log (Pwatts) = 50 + 10 log (50.0) =66.99 dB

Low: 50 + 10 log (Pwatts) =50 + 10 log (5.0) =56.99 dB

Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL isthe emission level of the Output Power expressed in dBm,

In this application, the EL is 46.99 dBm for Rated High power level and 37.02 dBm for Rated
Lower power level;

High: Limit (dBm) =46.99-50-1010g10 (50.0) = -20 dBm

Low: Limit (dBm) =37.02-50-10l0g10 (5.0) = -20 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12 (12.5 kHz Bandwidth
only):

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

High: 50 + 10 log (Pwatts) = 50 + 10 log (50.0) =66.99 dB

Low: 50 + 10 log (Pwatts) =50 + 10 log (5.0) =56.99 dB

Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL isthe emission level of the Output Power expressed in dBm,

In this application, the EL is 46.99 dBm for Rated High power level and 37.0w dBm for Rated
Lower power level;

High: Limit (dBm) =46.99-50-1010g10 (50.0) = -20 dBm

Low: Limit (dBm) =37.00-50-10l0g10 (5.0) = -20 dBm

Note:

1. In general, the worse case attenuation requirement shown above was applied.

2. The measurement frequency range from 9 KHz to 5 GHz.

3. *** means that the emission level istoo low to be measured or at least 20 dB down than the limit.
4. Radiated spurious tested ERP for below 1GHz and EIRP for above 1GHz.
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TEST RESULTS

Remark:
1. Wetested Op 1 to Op 4, recorded worst case at Op 1 and Op 3.

Modulation Type: FM

Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Chl Test Frequency:150.825MHz
Frequency Phrea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)

301.650 -51.53 0.87 6.42 2.15 -48.13 -20.00 H
452.475 -46.28 1.02 7.35 2.15 -42.10 -20.00 H
745.125 -57.95 1.10 8.26 2.15 -52.94 -20.00 H
cee cee H
301.650 -50.83 0.87 6.42 2.15 -47.43 -20.00 Vv
452.475 -46.80 1.02 7.35 2.15 -42.62 -20.00 \%
745.125 -57.76 1.10 8.26 2.15 -52.75 -20.00 \%
cee cee cee cee cee V

Modulation Type: FM

Operation Mode: Op 1 Channel Separation:12.5KHz
Test Channel: Ch2 Test Frequency: 158.55MHz
Frequency Prea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)
317.100 -52.83 0.92 6.80 2.15 -49.10 -20.00 H
475.650 -44.66 1.06 7.89 2.15 -39.98 -20.00 H
792.750 -61.00 112 8.12 2.15 -56.15 -20.00 H
cee cee H
317.100 -53.12 0.92 6.80 2.15 -49.39 -20.00 Vv
475.650 -45.62 1.06 7.89 2.15 -40.94 -20.00 \%
792.750 -60.74 112 8.12 2.15 -55.89 -20.00 \%
cee cee cee cee cee V

Modulation Type: FM

Operation Mode: Op 1

Channel Separation:12.5KHz

Test Channel: Ch3

Test Frequency: 173.3875SMHz

Frequency Prea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)

346.7750 -54.43 0.95 6.80 2.15 -50.73 -20.00 H
520.1625 -43.95 1.10 7.91 2.15 -39.29 -20.00 H
866.9375 -59.16 1.21 8.25 2.15 -54.27 -20.00 H

s s coe s coe H
346.7750 -53.02 0.95 6.80 2.15 -49.32 -20.00 \%
520.1625 -41.78 1.10 7.91 2.15 -37.12 -20.00 \%
866.9375 -59.75 121 8.25 2.15 -54.86 -20.00 \%

coe eee V
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Modulation Type: 4FSK

Operation Mode: Op 3

Channel Separation:12.5KHz

Test Channel: Ch7

Test Frequency:150.825MHz

Frequency Phrea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)

301.650 -50.47 0.87 6.42 2.15 -47.07 -20.00 H
452.475 -46.37 1.02 7.35 2.15 -42.19 -20.00 H
745.125 -61.12 1.10 8.26 2.15 -56.11 -20.00 H

coe coe coe coe coe coe H
301.650 -51.79 0.87 6.42 2.15 -48.39 -20.00 \%
452.475 -44.91 1.02 7.35 2.15 -40.73 -20.00 \%
745.125 -60.97 1.10 8.26 2.15 -55.96 -20.00 \%

coe cee coe coe cee V

Modulation Type: 4FSK

Operation Mode: Op 3

Channel Separation:12.5KHz

Test Channel: Ch8

Test Frequency: 158.55MHz

Frequency Prea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)

317.100 -52.45 0.92 6.80 2.15 -48.72 -20.00 H
475.650 -44.32 1.06 7.89 2.15 -39.64 -20.00 H
792.750 -59.56 1.12 8.12 2.15 -54.71 -20.00 H

s s coe s coe coe H
317.100 -53.47 0.92 6.80 2.15 -49.74 -20.00 \%
475.650 -45.72 1.06 7.89 2.15 -41.04 -20.00 \%
792.750 -60.33 112 8.12 2.15 -55.48 -20.00 \%

coe coe coe cee V

Modulation Type: 4FSK

Operation Mode: Op 3

Channel Separation:12.5KHz

Test Channel: Ch9

Test Frequency: 173.3875SMHz

Frequency Prea Path Antenna | Correction Peak Limit Polarization
(MHz) (dBm) Loss Gain (dB) EIRP(dBm) | (dBm)

346.7750 -53.49 0.95 6.80 2.15 -49.79 -20.00 H
520.1625 -43.44 1.10 7.91 2.15 -38.78 -20.00 H
866.9375 -58.38 1.21 8.25 2.15 -53.49 -20.00 H
s s coe s coe s H
346.7750 -54.19 0.95 6.80 2.15 -50.49 -20.00 \%
520.1625 -44.50 1.10 7.91 2.15 -39.84 -20.00 \%
866.9375 -64.04 121 8.25 2.15 -59.15 -20.00 \%
\
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4.4. Spurious Emission on Antenna Port

TEST APPLICABLE

The same as Section 4.3
TEST PROCEDURE

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation.
The resolution bandwidth of the spectrum analyzer was set to 100 kHz. Sufficient scans were taken
to show any out of band emission up to 10th. Harmonic for the lower and the highest frequency
range. Set RBW=1KHz/VBW=3KHz in the frequency band 9KHz to 150KHz,
RBW=10KHz/\VBW=30 KHz in the frequency band 150KHz to 30 MHz, RBW=100
kHz/VBW=300 kHz in the frequency band 30MHz to 1GHz, and RBW=1MHz/VBW=3MHz from
the 1GHz to 10™ Harmonic.

The audio input was set to 0 to get the unmodulated carrier, the resulting picture is print out for each
channel separation.

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT
MIC
- EUT
Receiver/
Spectrum EXT
Analyzer
Power Supply
DC13.6V
LIMIT

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12:

For 12.5 kHz bandwidth:

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

High: 50 + 10 log (Pwatts) = 50 + 10 log (50.0) =66.99 dB

Low: 50 + 10 log (Pwatts) =50 + 10 log (5.0) =56.99 dB

Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL isthe emission level of the Output Power expressed in dBm,

In this application, the EL is 46.99 dBm for Rated High power level and 37.02 dBm for Rated
Lower power level;
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High: Limit (dBm) =46.99-50-1010g10 (50.0) = -20 dBm
Low: Limit (dBm) =37.00-50-10l0g10 (5.0) = -20 dBm

Modulation Type: 4FSK

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 12 (12.5 kHz Bandwidth
only):

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

High: 50 + 10 log (Pwatts) = 50 + 10 log (50.0) =66.99 dB

Low: 50 + 10 log (Pwatts) = 50 + 10 log (5.0) =56.99 dB

Note: In general, the worst case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-1010g10 (TP)

Notes: EL isthe emission level of the Output Power expressed in dBm,

In this application, the EL is 46.99 dBm for Rated High power level and 37.02 dBm for Rated
Lower power level;

High: Limit (dBm) =46.99-50-1010g10 (50.0) = -20 dBm

Low: Limit (dBm) =37.00-50-10l0g10 (5.0) = -20 dBm

Note:
1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 9 KHz to 6GHz.

TEST RESULTS
Test Maximum Conducted Maximum Conducted Spurious
Operation Test Frequenc Spurious Emissions Below 1GHz Emissions Above 1GHz

Mode Channel (1\(/][HZ) y Frequency Data Frequency Data
(MHz) (dBm) (MHz) (dBm)
Chl 150.825 301.60 -27.51 1996.00 -32.35
Op1 Ch2 158.55 317.12 -29.29 1981.00 -30.87
Ch3 173.3875 347.19 -28.81 1988.00 -31.71
Chv 150.825 301.60 -28.59 1947.00 -31.35
Op3 Ch8 158.55 317.12 -28.41 1957.00 -31.84
Ch9 173.3875 347.19 -29.33 1946.00 -31.63

Limit -20dBm for 12.5KHz Channel Separation

Test Results PASS

Plots of Spurious Emission on Antenna Port Measurement
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Test Maximum Conducted Spurious | Maximum Conducted Spurious
Operation Test Bl Emissions Below 1GHz Emissions AbovelGHz Limit
Mode | Channel (?\?I Hz) y Frequency Data Frequency Data (dBm)
(MH2) (dBm) (MH2) (dBm)
Op1l Chi 150.825 301.60 -27.51 1996.00 -32.35 -20.00

Aglle nt Spectrum Analyzer - Swept 5A
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Agllenl Spectrum Analyzer - Swept SA
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Aglle nt Spectrum Analyzer - Swept SA
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Aglle nt Spectrum Analyzer - Swept 5A
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