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TEST REPORT

Test Report No. : CTL1406281472-WF oy

Equipment under Test : Two-Way Radio/Transceiver

Model /Type : LS-A8 VHF

Applicant : Lisheng (Fujian) Communications Co., Ltd.

Address . 5#, Chongxiang St., Econ.&Tech.Area, Quanzhou, Fujian,
China

Manufacture : Lisheng (Fujian) Communications Co., Ltd.

Address . ?:#r: Chongxiang St., Econ.&Tech.Area, Quanzhou, Fujian,

ina

Test Result according to the

standards on page 4: Positive

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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1. TEST STANDARDS

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

TIA/EIA 603: Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards.

47 CFR FCC Part 15 Subpart B - Unintentional Radiators

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND
REG-ULATIONS
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2. SUMMARY

2.1. General Remarks

Page 5 of 53

Report No.: CTL1406281272-WF

Date of receipt of test sample

June 20, 2014

Testing commenced on

June 20, 2014

Testing concluded on

June 30, 2014

2.2. Equipment Under Test

Power supply system utilised

Power supply voltage

@ 120V /60 Hz

O| 115V / 60Hz

0|12V DC

0|24V DC

@| Other (specified in blank below)

DC 7.4 V from adapter by AC 120V/60Hz

2.3. Short description of the Equipment under Test (EUT)

The Two-Way Radio/Transceiver, Model: LS-A8 VHF or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user’'s manual of the EUT.

Name of EUT Two-Way Radio/Transceiver
Model Number LS-A8 VHF
FCCID 2AB2FLS-A8-VHE

Rated Output Power

5 Watts(36.99dBm)

Modilation Type

FM for Analog Voice

Analog

F3E for 12.5KHz Channel Separation

Channel Separation

Analog Voice

12.5KHz

Antenna Type

External

Frequency Range

From 136 MHz to 174 MHz

Maximum Output Power

Analog

4.69W for 12.5 KHz Channel Separation

Test frequency list

. . Test Frequency
Mo_cli_;lr?etlon Chann(i:(SHeZ;))aranon Test Channel (MHz)
X RX
Frequency Range A001 136.5000 136.5000
(MHz) A002 146.0000 146.0000
Analog/FM 12.5 A003 155.0000 155.0000
A004 164.0000 164.0000
A005 173.5000 173.5000
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2.4. Short description of the Equipment under Test (EUT)
136-174MHz Two-Way Radio/Transceiver (LS-A8 VHF).

For more details, refer to the user’'s manual of the EUT.

Serial number: Prototype

2.5. EUT operation mode

The EUT has been tested under typical operating condition.

2.6. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

@ Power Cable Length (m) : | 1.6m
Shield : | No
Detachable : | No
Ol Multimeter Manufacturer : |/
Model No. : |/

2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AB2FLS-A8-VHF filing to comply with the FCC Part 90 Rules.

2.8. Modifications

No modifications were implemented to meet testing criteria.

2.9. Note
The EUT is is a U frequency band (450-512MHz) Two-way Radio, The functions of the EUT listed as below:

Test Standards Reference Report

Radio FCC Part 90 CTL1406281472-WF
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 970318, December 19, 2013.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35° C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Configuration of Tested System
Fig. 2-1 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT Adapter

AC 120V/60Hz
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3.5. Statement of the measurement uncertainty

Report No.: CTL1406281272-WF

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio

disturbance and

immunity measuring apparatus and methods -

Part 4: Uncertainty

in EMC

Measurements” and is documented in the Shenzhen CTL Electromagnetic Technology Co., Ltd. quality
system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to
that tested may result in additional deviation. The manufacturer has the sole responsibility of continued

compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission 1~12.75GHz 4.32dB (1)
Conducted Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

3.6. Equipments Used during the Test

. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
) Sunol Sciences
Bilog Antenna c JB1 A061713 2013/07/12 | 2014/07/11
orp.
EMI Test Receiver R&S ESCI 103710 2013/07/10 2014/07/09
Spectrum Analyzer Agilent E4407B MY45108355 2013/07/04 2014/07/03
: Controller
Controller EM Electronics EM 1000 N/A 2013/07/04 2014/07/03
Horn Antenna Sunoésc'ences DRH-118 A062013 2013/07/10 | 2014/07/09
orp.
Horn Antenna SCHWARZBECK | BBHA9170 1562 2013/07/10 | 2014/07/09
Active Loop Antenna SCHWARZBECK | FMZB1519 1519-037 2013/07/12 | 2014/07/11
LISN R&S ENV216 101316 2013/07/10 | 2014/07/09
LISN SCHWARZBECK | NSLK8127 8127687 2013/07/10 | 2014/07/09
Microwave HP 8349B 3155A00882 2013/07/08 | 2014/07/07
Preamplifier
Amplifier HP 8447D 3113A07663 2013/07/10 | 2014/07/11
Transient Limiter Com-Power LIT-153 532226 2013/07/10 2014/07/09
.'?:gt'grcomm“”'ca“on R&S CMU200 3655A03522 2013/07/06 | 2014/07/05
Iﬂirt*‘e‘?erat“re/ Humidity zhicheng 7C1-2 22522 2013/07/10 | 2014/07/09
SIGNAL
CENERATOR HP 8647A 3200A00852 2013/07/10 | 2014/07/09
}\’Av'e‘:(‘:?a”d Peak Power Anritsu ML2495A 220.23.35 2013/07/06 | 2014/07/05
Climate Chamber ESPEC EL-10KA A20120523 2013/07/06 | 2014/07/05
9SH10-
High-Pass Filter K&L 2700/X12750 / 2013/07/06 | 2014/07/05
-0/0
41H10-
High-Pass Filter K&L 1375/U12750 / 2013/07/06 | 2014/07/05
-0/0
RF Cable HUBER+SUHNER RG214 / 2013/07/06 | 2014/07/05
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3.7. General Technical Requirements and Summary of Test Results

FCC Rules RSS Rules Description of Test Test Result
§ 90.205 §5.4 Maximum Transmitter Power Complies
§ 90.207 §5.13 Modulation Characteristic Complies
§ 90.209 §5.5 Occupied Bandwidth Complies
§90.210 §5.8 Emission Mask Complies
§90.213 §5.3 Frequency Stability Complies
§90.214 §5.9 Transmitter Frequency Behavior Complies
§90.210 §5.8 Transmitter Radiated Spurious Emission Complies
§90.210 §5.8 Spurious Emission On Antenna Port Complies
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4. TEST CONDITIONS AND RESULTS

4.1. Conducted Emissions Test

TEST CONFIGURATION

nhielded Footne

EUT

Test

( Receiver

LIEH

Adapter [

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.4.

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

3 All /O cables were positioned to simulate typical actual usage as per ANSI C63.4.

4 The EUT received DC13.6 V power from the battery.

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

6 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: one with 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.

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

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

Conducted Power Line Emission Limit

For unintentional device, according to § 15.107(a) Line Conducted Emission Limits is as following :

F Maximum RF Line Voltage (dBuV)
requency
(MHz) CLASS A CLASS B
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

For intentional device, according to 815.207(a) Line Conducted Emission Limit is same as above table.
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TEST RESULTS

SCAN TABLE:
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"Voltage (9K-30M)FI

Short

Description:

150E-30M Voltage

Report No.: CTL1406281272-WF

Level [dBuV]
70

L D

=1}

S0

40
ao

1 [ | |
1 1 I I I
| R e == —— - —_————] -
i \ X i [ X "
1 1 I I I I I I I 1 1 I 1 I 1
F--1-Fr-——-———-—-—- -———- q4————1—— T T T T ™ T 1
I 1 1 [ I 1
1 1 | ] 1 | | 1 | 1 1 ] 1 | 1
L e e [ [ S e e I R e i a
I I I I 1 I 1
—— L -
I
I

10
Of---7-———- |""|'"T“:"|“|“| """""" [ | “"l“'l“'l":"l"':"' R A
| 1 | | 1 [ | | | | | 1 1 1 |
_-I E 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
150k 200k 400k G900k 200k 1M 2M M 4M EM EM BM 108 20M  30M
Frequency [Hz]
® ® mMES CTL140§23100_£in
MEASUREMENT RESULT: "CTL140625100 fin"
&/25/2014 3:55RM
Frequency Level Transd Limit Margin Detector Line FE
MH= dBuv dB dBpv dB
2.153000 4,30 5.8 6 19.7 QF L1 EHD
0.186000 42,80 5.8 64 2l.a QF L1 EHD
0.262500 37.70 ] 61 23.7 QP L1 GHD
0.258500 35.90 ] &0 24.4 QP L1 GHD
0.600000 24,70 ] 56 21.3 QP L1 GHD
MEASUREMENT RESULT: "CTLIdOEEEIDQ_finQ”
&/25/2014 3:55RM
Frequency Level Transd Limit Margin Detector Line FE
MH=z dBuv dB dBpv dB
0.585500 29,680 0.8 ig 16.4 RV L1 GHD
0.800000 259,60 5.8 1 le.4 RV L1 EHD
0.636000 30.30 5.8 & 15.7 RV L1 EHD
0.&872000 259.70 5.8 1e.3 RV L1 EHD
0.744000 26.70 5.8 4 19.3 RV L1 EHD
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SCAN TABLE: "Voltage (9K-30M)FIN"
Short Description: 150E-30M Voltage

o
1]
50
40
o
0

=]

1

=]

Level [dBuW]

W

150k 200k 400k 800k 200k 1M
Frequency [Hz)

1 1 xmHMES CTL140325101_£in

MEASUREMENT RESULT: "CTL1406251 Ul_fin "

&/25/2014 S:03RM

Fraoqusncy Level Transd Limit Margin Detector Line FE
MH= dBuv dB dABuv dB
.150000 44,20 5.8 6E 21.8 QF H GHD
0.188000 40 .50 S.B &4 23.7 QP N GND
0. 600000 33.50 5.8 5€ 22.5 QF N GHD
0.631500 33.50 5.8 5€ 22.5 QP H GHD
2.717000 31.40 S.B 5& 24.8 QP N GND
0.748500 31.60 5.8 56 24.4 QP H GHND

MEASUREMENT RESULT: "CTL1406251 Ul_fini' "

&/25/2014 S:03RM

Fragqusncy Level Transd Limit Margin Detector Line FE
MH= dBuv dB dABuv dB
0.513%000 20 5.8 45 24.8 LRV H GHD
0.559500 10 5.8 4g 21.9 &V H GHD
0.631500 10 5.8 1€ 24.9 LV H GHD
0.638000 20 S.B 48 22.8 MV H GND
2.672000 30 5.8 £1: 23.7 LV H GHND
0.712500 a0 5.8 48 23.7 LV H GHD
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4.2. Occupied Bandwidth and Emission Mask

PROVISIONS APPLICABLE

(a). Occupied Bandwidth: The EUT was connected to the audio signal generator and the spectrum analyzer
via the 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 §90.211(a),

the power of any emission must be 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 + 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 center of the authorized bandwidth fO to 5.625 kHz removed from fO: Zero
dB.

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

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

TEST CONFIGURATION

Radio
Comm.
Test Set
20dB Att.
ANT MIC
EUT
Receiver/ EXT Power
Spectrum
Analyzer
DC Power
Supply/DC
7.40V

TEST PROCEDURE

1 The EUT was placed on a turn 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) and 5 kHz (25 kHz channel spacing).

3 Set EUT as normal operation.

4 Set SPA Center 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 Center Frequency=fundamental frequency, set =100Hz, VBW=1 KHz, span=50 KHz for 12.5

channel spacing and set =100Hz, VBW=1 KHz, span=50 KHz for 6.25 channel spacing
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TEST RESULTS

Occupied Bandwidth

Modulation Channel Test Test 99% Occupied 26dB Occupied

Type Separation Channel Frequency Bandwidth Band width
A001 136.5000 5.70 KHz 10.40 KHz

A002 146.0000 5.60 KHz 10.40 KHz

FM 12.5KHz A003 155.0000 5.60 KHz 10.30 KHz
A004 164.0000 5.60 KHz 10.30 KHz

A005 173.5000 5.60 KHz 10.30 KHz

Limit 11.25KHz for 12.5KHz Channel Separation
Test Results Compliance
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Plots of 99% and 26dB Bandwidth Measurement

Modulation Channel Freq.(MHz) 99% Bandwidth |26dB Bandwidth| FCC Limit Results
Type Separation Q- (KHz) (KHz) (KHz)
FM 12.5 KHz 136.5000 5.70 10.40 11.25 Compliance
® THEEW 2 H= Delta T1
*WEW 2 kH=
=t 2 dAEm Res 40 4B 3WT 5€0 m= z
40 Offmeac 20| dB oOBW 5. 700000p00 kH=
‘ Marker| 1 T
.. |! .| N
L Py P |'| S
= |, J;|_ 1 I i |
NG B P S
1 4l ‘\ I S B
' | | 1 457200 =
|- !| | | | |I |I Temp Z| [T1 O
| ‘ | [ |I | 141 ::.E-:\'
[, I ‘!||IIiH‘| 1 B -
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| _ | !|II| LI |I| l| || |
| ||"'I UI” | Ill
E\"#‘ A B g Ilj-rl IJ ’ l‘..lh .|| | dg Al o 1
:M i Y e A RV S P R
—&0
Cmncer 1365 MH= 5 kH=/ Span 50 kHs
Modulation Channel Freq.(MHz) 99% Bandwidth |26dB Bandwidth| FCC Limit Results
Type Separation Q- (KHz) (KHz) (KHz)
FM 12.5 KHz 146.0000 5.60 10.40 11.25 Compliance
@ TREW 200 Hs= Delta 2 [T1 ]
TYEW 2 kH= —25_4a7 4B
Pe=f 240 dBm ATt 40 4dB 3WT SE0 m= 5.200000000 kH=
40 Offpmpm=c 20| dB
1
30 |
L Py b ke
= |, il ¢
i .
10 il | T .
HIEIEIE
- | |i i i
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el ol g |
ERVETH L VA A DY
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Modulation Channel Freq.(MHz) 99% Bandwidth |26dB Bandwidth| FCC Limit Results
Type Separation Q- (KHz) (KHz) (KHz)
FM 12.5 KHz 155.0000 5.60 10.30 11.25 Compliance
@ *PEW 200 H= Dmlta 2 [Tl
TWEW 2 kH=
Pe=f 4 clBm. Roo 40 4B GWT 560 m=
40 COffmp=c Zo| dB OB _ 600000 He=
] farker| 1 [T1
20 || £ iE B
T |- e S :
= |, Lok kel Wi
ﬂ_ ‘!l- || - .'_:::_:j - i
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Modulation Channel Freq.(MHz) 99% Bandwidth |26dB Bandwidth| FCC Limit Results
Type Separation Q- (KHz) (KHz) (KHz)
FM 12.5 KHz 164.0000 5.60 10.30 11.25 Compliance
@ *HRBW 200 H= Delta 2 [T1 ]
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Modulation Freq.(MHz) 99% Bandwidth [26dB Bandwidth| FCC Limit Results
Type Separation Q- (KHz)
FM 173.5000 11.25 Compliance
dABm Ace

3DE

L=

fo [y i |
e

Cencer 173.5 Mz




V1.0

Page 18 of 53

Emission Mask

Report No.: CTL1406281272-WF

Modulation Channel Test Test FCC Applicable RBW
Type Separation Channel Frequency Mask
A001 136.5000 D 100 Hz
A002 146.0000 D 100 Hz
FM 12.5KHz A003 155.0000 D 100 Hz
A004 164.0000 D 100 Hz
A005 173.5000 D 100 Hz
Test Results Compliance
Referred as the attached plot hereinafter
Note: The black curve represents unmodulated signal.
The blue curve represents modulated signal.
Modulation Channel FCC Applicable Audio Freq.
Type Separation FRa A Mask 2400 (KHz) oSt
FM 12.5 KHz 136.5000 D 100Hz 25 Compliance
@ TREW 1 He arker 1
*WBW 1 kH= = 1Bm
Re=f 4 dABm Ao 50 4B AWT € = 136.500000000 MH=
40 Offpes 20| dBE
=T !!
- | ! _
2 PK
= |,

Center 136.5 MHs

12.5 kHz Channel Spacing, 136.5000 MHz, 2500 Hz Audio Modulation Only
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Modulation Channel FCC Applicable Audio Freq.
Type Separation Freq.(MHz) Mask RBW (KHz) RO
FM 12.5 KHz 146.0000 D 100Hz 2.5 Compliance
@ *REW 100 Hes Marker 1 Tl
*VEBW 1 kH= 44 dBm
Ref 4 dBm Att a0 4B GWT €& = 1 T
40 Offpmet 20| de
a0 B
1 PK
FIEW . )
2 PH
[vIzwiN /
_c // \
|
|10 rl I 11 \
10 : | |
| r' IJ | 3DE
i \
| _ |I l.u_ ’f' “ i | |
| %; J H
| . i |
YA Wl
1 ol | Y o
-F U
=60
Center 146 MHz 5 kH=/ Gpan 50 kHsz
12.5 kHz Channel Spacing, 146.0000 MHz, 2500 Hz Audio Modulation Only
Modulation Channel FCC Applicable Audio Freq.
Type Separation Al Mask RBW (KHz) Reste
FM 12.5 KHz 155.0000 D 100Hz 2.5 Compliance
® *RBW 100 Hs 2r Tl
*VBW 1 kH= 1 dBm
Ref 4 dEm Rtt S0 4B SWT €& = 155.000000000 MH=
40 Offpec 20| dBE
a0 B
1 PK
VIEW 2 .
2 PK
e |,
_c AR
IR
-1 ! ! 11
1 | L
|2 !l L ld' il | o
|
JARNI:ANTREN
B v | 1 l‘{
i )

!

|

Center 155 Mids

5 kHz=/

12.5 kHz Channel Spacing, 155.0000 MHz, 2500 Hz Audio Modulation Only
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Modulation Channel FCC Applicable Audio Freq.
Type Separation Freq.(MHz) Mask RBW (KHz) RO
FM 12.5 KHz 164.0000 D 100Hz 25 Compliance
@ *REW 100 Hs= Marker 1 T1
*VEW 1 kH= 4 15
Ref 40 dBm Attt S0 4B SWT € = 1 fH =
40 Offpmec Z0|( dE
20 E
1 PK
VIEW ) )
2 PK
2= |,
/ | \
-0
/11 \
1o [ \
LT
’r' I
|
|U
il
¥
-E0
Center 164 MHs 5 kH=/ 3pan 50 kHs=
12.5 kHz Channel Spacing, 164.0000 MHz, 2500 Hz Audio Modulation Only
Modulation Channel FCC Applicable Audio Freq.
Type Separation FRa A Mask 2400 (KHz) oSt
FM 12.5 KHz 173.5000 D 100Hz 2.5 Compliance
@ *REW 100 H= Marker 1 Tl
*VEBW 1 kH= g 1Bm
Ref 4 B Attt S0 4dB 3WT € = 1 =
a0 Offmp=c 20| dBE
a0 E
1 PKE
IEW | -
2 PK
[VIEW ] / 4
_E [ ]
[ \
--10 || J T
|-z / | |,I | h II i \ 3DB
|
LAl
N |Ff ad(l H' r“]I:l \
) q T
|40 I “ l!llr ;llj Ia '|'II
|
ﬂw i JI‘JJI“. \
o0 T 1§ ,
—E0
Cencer 173.5 MH=z S5 kH=z=/ Span &0 kH=z

12.5 kHz Channel Spacing, 173.5000 MHz, 2500 Hz Audio Modulation Only
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4.3. Radiated Spurious Emission Test
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 to operate with 12.5
KHz channel bandwidth:

1 On any frequency removed from the center of the authorized bandwidth fo to 5.625 KHz removed from fo:
Zero dB

2 On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in KHz) fo of more than 5.625 KHz but no more than 12.5 KHz: At least 7.27dB

3 On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fd
in KHz) fo of more than 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) as following:

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
Below 1GHz
Biconical or L.og antenna
|
Mg | T
Turntable
Amplifier N\ | EVT \ im0 4m
Reig(ijver e | :
| 7
Ground Plane E Coaxial Cable

Antenna mast
d: distance in 3 meters
1-4m

Amplifier and Receiver

Turntable

Signal Generator

Substituted Biconical or Log antenna  Biconical or Log antenna
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Above 1GHz

. 3t i

Turntahle i
\ EUT: 11 to 4ms
Receiwvers I 0.8m
| — 1
| 7
Ground Plane: “_\ Coaxzial Cahiles

Signal Generator

Antenna mast

d: distance 3 meters 1-4 meter
d j

.

Turntable

Horn antenna

\

Substituted Horn antenna

Receiver

TEST PROCEDURE

1

7
8
9

Set the EMI Receiver (for measuring E-Field) and Receiver (for measuring EIRP) as follows:
Center Frequency: equal to the signal source
Resolution BW: 100 KHz
Video BW: VBW > RBW
Detector Mode: positive
Average: off
Span: 3 x the signal bandwidth
Load an appropriate correction factors file in EMI Receiver for correcting the field strength reading level
Total Correction Factor recorded in the EMI Receiver = Cable Loss + Antenna Factor+Amplifier Gain
E (dBuV/m) = Reading (dBuV) + Total Correction Factor (dB)
The transmitter under test was placed at the specified height on a non-conducting turntable (80 cm height)
Substitute the EUT by a signal generator and one of the following transmitting antenna (substitution
antenna):
DIPOLE antenna for frequency from 30-1000 MHz or
HORN antenna for frequency above 1 GHz}.
Mount the transmitting antenna at 1.0 meter high from the ground plane.
Use one of the following antenna as a receiving antenna:
DIPOLE antenna for frequency from 30-1000 MHz or
HORN antenna for frequency above 1 GHz}.
If the DIPOLE antenna is used, tune it's elements to the frequency as specified in the calibration manual.
Adjust both transmitting and receiving antenna in a VERTICAL polarization.
Tune the EMI Receivers to the test frequency.

10 Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.
11 The transmitter was rotated through 360° about a vertical axis until a higher maximum signal was received.
12 Lower or raise the test antenna from 1 to 4 meters until the maximum signal level was detected.
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13 Adjust input signal to the substitution antenna until an equal or a known related level to that detected from
the transmitter was obtained in the test receiver.
14 Record the power level read from the Average Power Meter and calculate the ERP/EIRP as follows:
P=Pi-Li=(P2+Ly)-Li=Ps+A+L,-L,
EIRP=P+Gl=P3+L,-L; +A+G;
ERP = EIRP —2.15 dB
Total Correction factor in EMI Receiver=L, - L; + G;
Where:
P: Actual RF Power fed into the substitution antenna port after corrected.
P1: Power output from the signal generator
P,: Power measured at attenuator A input
Ps: Power reading on the Average Power Meter
EIRP: EIRP after correction
ERP: ERP after correction
15 Adjust both transmitting and receiving antenna in a Horizontal polarization, then repeat step (11) to (14).
16 Repeat step (4) to (16) for different test frequency
17 Repeat steps (3) to (12) with the substitution antenna oriented in horizontal polarization.
18 Actual gain of the EUT’s antenna is the difference of the measured EIRP and measured RF power at the
RF port. Correct the antenna gain if necessary.

TEST RESULTS

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz Bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f d in kHz)
of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) =50 + 10 log (4.23) =56.33 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (4.69) =56.73 dB
Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 36.99 dBm.
Limit (dBm) =36.99-50-10log10 (4.69) = -20 dBm

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 5 GHz.

3. *** means that the emission level is too low to be measured or at least 20 dB down than the limit.

Modulation FM Channel Separation 12.50KHz
Test Channel A001 Test Frequency 136.5000 MHz
ERP
Frequenc E-Field EMI Antenna Antenna Table measured by Limit | Marain
(I(\IIIHz) y Level Detector Polarization Height Angle Substitution (dBm) ( dg)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
273.000 55.65 Peak H 100 307 -40.46 -20 20.46
409.500 65.57 Peak H 200 88 -30.68 -20 10.68
546.000 67.44 Peak H 150 144 -28.96 -20 8.96
.ee cee H
273.000 53.98 Peak \Y 100 273 -42.47 -20 42.47
409.500 67.14 Peak \Y 150 100 -29.32 -20 9.32
546.000 69.07 Peak \Y 150 56 -27.36 -20 7.36
cee cen V
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Modulation FM Channel Separation 12.50KHz
Test Channel A002 Test Frequency 146.0000 MHz
ERP
Frequenc E-Field EMI Antenna Antenna Table measured by Limit | Marain
(I(\IIIHz) y Level Detector Polarization Height Angle Substitution (dBm) ( dg)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
292.000 55.37 Peak H 100 307 -40.17 -20 20.17
438.000 65.49 Peak H 200 88 -30.80 -20 10.80
584.000 67.52 Peak H 150 144 -28.49 -20 8.49
.ee cee H
292.000 53.24 Peak \Y 100 273 -42.63 -20 22.63
438.000 67.19 Peak \Y 150 100 -29.40 -20 9.40
584.000 69.52 Peak \Y 150 56 -27.43 -20 7.43
cee cee V
Modulation FM Channel Separation 12.50KHz
Test Channel A003 Test Frequency 155.0000 MHz
ERP
Frequenc E-Field EMI Antenna Antenna Table measured by Limit | Marain
(IC\IIIHz) y Level Detector Polarization Height Angle Substitution (dBm) ( dg)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
310.000 55.70 Peak H 100 307 -40.52 -20 20.52
465.000 65.59 Peak H 200 88 -30.40 -20 10.40
620.000 67.46 Peak H 150 144 -28.31 -20 8.31
cee cee H
310.000 53.29 Peak vV 100 273 -42.67 -20 22.67
465.000 67.39 Peak vV 150 100 -29.42 -20 9.42
620.000 69.50 Peak V 150 56 -27.49 -20 7.49
cee cee V




V1.0 Page 25 of 53 Report No.: CTL1406281272-WF
Modulation FM Channel Separation 12.50KHz
Test Channel A004 Test Frequency 164.0000 MHz
ERP
Frequenc E-Field EMI Antenna Antenna Table measured by Limit | Marain
(I(\IIIHz) y Level Detector Polarization Height Angle Substitution (dBm) ( dg)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
328.000 55.64 Peak H 100 307 -40.07 -20 20.07
492.000 65.52 Peak H 200 88 -30.59 -20 10.59
656.000 67.45 Peak H 150 144 -28.23 -20 8.23
.ee cee H
328.000 53.75 Peak \ 100 273 -42.83 -20 22.83
492.000 67.14 Peak \ 150 100 -29.49 -20 9.49
656.000 69.19 Peak \ 150 56 -27.01 -20 7.01
cee cee V
Modulation FM Channel Separation 12.50KHz
Test Channel A005 Test Frequency 173.0000 MHz
ERP
Frequenc E-Field EMI Antenna Antenna Table measured by Limit | Marain
(IC\IIIHz) y Level Detector Polarization Height Angle Substitution (dBm) ( dg)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
346.000 55.31 Peak H 100 307 -40.33 -20 20.33
519.5.000 65.47 Peak H 200 88 -30.51 -20 10.51
693.000 67.38 Peak H 150 144 -28.07 -20 8.07
cee cee H
346.000 53.83 Peak \ 100 273 -42.19 -20 22.19
519.5.000 67.35 Peak V 150 100 -29.83 -20 9.83
693.000 69.32 Peak Vv 150 56 -27.54 -20 7.54
cee cee V
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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 100 kHz,
VBW 300 kHz in the frequency band 30MHz to 1GHz,while set 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/ High-Pass EXT Power
Spectrum ;
Filter
Analyzer
DC Power
Supply/DC
3.50V
TEST RESULTS:

Modulation Type: FM

FCC Part 22.359, 74.462, 80.211 and 90.210 and RSS Gen, RSS 119 Issue 11 (12.5 kHz Bandwidth only):
On any frequency removed from the center of the authorized bandwidth by a displacement frequency (f d in kHz)
of more than 12.5 kHz at least:
Low: 50 + 10 log (Pwatts) =50 + 10 log (4.23) =56. 33 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (4.69) =56.73 dB
Note: In general, the worse case attenuation requirement shown above was applied.
Calculation: Limit (dBm) =EL-50-10log10 (TP)
Notes: EL is the emission level of the Output Power expressed in dBm,
In this application, the EL is 36.99 dBm.
Limit (dBm) =36.99-50-10log10 (4.69) = -20 dBm

Note: 1. In general, the worse case attenuation requirement shown above was applied.
2. The measurement frequency range from 30 MHz to 6 GHz.
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Spurious Emissions
Mo_<|j_ulat|on SChanr:gl CJeSt | Frequency Below 1GHz Above 1GHz

ype Eparation anne (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MHz) (dBm)

A001 136.5000 546.00 -28.98
A002 146.0000 584.00 -38.73 1314.00 -54.29
Analog/FM 12.5KHz A003 155.0000 620.00 -43.95 1550.00 -52.30
A004 164.0000 656.00 -52.50 1312.00 -52.19
A005 173.5000 520.00 -26.87 1562.00 -52.27

Limit -20dBm for 12.5KHz Channel Separation
Test Results Compliance

Plots of Spurious Emission on Antenna Port Measurement

Maximum Conducted | Maximum Conducted
: Test Spurious Emissions Spurious Emissions
Mo_(lj_ulaélon Sc;h:?;t?oln CFT::;eI Frequency Below 1GHz AbovelGHz E(r:ni
yp P (MHz) Frequency | Datum | Frequency Datum
(MHz) (dBm) (MHz) (dBm)
FM 12.5KHz A001 136.5000 546.00 -28.98 -20dBm
Test Results Compliance
@ *REW 10 kHz arker 1 [T1l
=WVBW 20 kH= 7.1
Ref 20 dBm ) Attt S0 4B GWT 50 m= 1 22
4 Offpet 20 T
L20 B
L PK
P
-1
3DE
f_“:';«f'***‘"w*wwJJ'«#JJJ*WMWWW-wﬂWWm T e F IR
L--40
—E&0

a0

MHz

47 MHz/
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Ref 0 dBm

Gffpe= 20| dB Marker| 1 [T1
—2 £ dBEm
| .. P I

-—40

T
1
A ra

IRV N | AT ) - T Ww—q'l«numhyw]’um_,iﬂ TV R X [ VYR

-o0

=100

Start S00 MHx 50 MH=z/ Stop 1 GHs

1 MHs
MH=

®
it

Ref O dBm

..
Hl

it

"
B
w
5|

me=

Offpes  Z0|dBE

F-10

K3

uﬁghywuwdwmﬂ&&aﬁlmp¢uwaabwwA»MLJJA4¢44upMﬂf&&J»Mh““ﬁh“hPJMJW&**A*\ﬁNM”

dtars 1 GHs= 100 MH=/ dcop 2 GHs
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Maximum Conducted Maximum Conducted
. Channel Test Spurious Emissions Spurious Emissions
Mo_(lj_ula:on Separatio Cr-:—::rt'lel Frequency Below 1GHz AbovelGHz Ilflcr:n?t
yp n (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
FM 12.5KHz A002 146.0000 584.00 -38.73 1314.00 -54.29 -20dBm
Test Results Compliance
@ BBW 10 kH= &2 1 T1
VB 20 kH= 7 1Bmn
Ref 30 dEm Ao S0 4B IWT 50 m= 2 =
40 Offkez 20|dBY
30
L P
--10
wx Attt g Lw\kw\,mwd)mu T T N PEY I (VRN EE T SRR Y
|--40
-&0
Starc 30 MHs 47 MH=z/ Scop £ Mz
@ BEW 10 kHz 2. TLl
VEBW 20 kHz - 1Bz
Ref 0 odBm Att 10 4B GWT 50 m= A =
a Offpet 20| dE
-1
1 P
|--40 T
|--€0
AP g | FPETIVR NP T IR P Y1 P L PR LN PR
=10
Scarcs 500 MHs 50 MH=/ 2top 1 GHs
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® BREW 1 MH= arker 1 T1
VBN 2 MH= —54 .25 d
Rmf cAEBm Ant 1o 4B 8WT 5 m= 1 14 00 &
Offpet Zo| dB
--10
L P
-4
e gt “LAMhdﬂﬂdvnglm}mﬂd“wﬂbwﬁbqﬂqwﬁﬁw¢TﬂuHHm”N**A“L”*”“N“ArLH“NHHM
|--&0
=10
Z2tars 1 GHz 100 MH=/ 2top Z GHs
Maximum Conducted Maximum Conducted
. Channel Test Spurious Emissions Spurious Emissions
Mo_(lj_ulaélon Separatio Cr-:—:r?rt'lel Frequency Below 1GHz AbovelGHz II_:|(r:n?t
yp n (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
FM 12.5KHz A003 155.0000 620.00 -43.95 1550.00 -52.30 -20dBm
Test Results Compliance
@ REBW 100 kH= arker 1 T1
VEW 300 kHo 7.15 .
= 240 dEm ATt S0 4B SWT 50 m= 1 2 00 =
4 Dffpet Z0|dE 9
30
L PK
--10
iy \ww'miij oo RN st o s A g A
|--a0
-&0
Start 30 Mz 47 MHz/ Stop S00 MH=
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REW 100 kH=s arkex 1 [T1
VEW 300 kHes
Ref <dBm Attt 10 dB SGWT 50 m=

Offpes  Z0|dB

2

g P g manad AU TP T PR FYRY MWWJ»L IRy

Jtazrt SO0 Mis 50 MH=/ Stop 1 GHs=

REW 1 MH= Marker 1 [T1 ]
VEBW 2 MH= —52.20 dBm

Ref 0 dBEm Aco 10 4B ZWT 5 m= 1.550000000 GHs

[

Offpet 20| dB

F-10

F-40

TERTRIS PNV FE WY (NI PVE WEEW W_NLN“ e e i

Stcarts 1 GHs 100 MH=/ Btcop 2 GHs
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Spurious Emissions
Mo_(lj_ula:on g haaﬁggg:] C;::rt'lel Frequency Below 1GHz AbovelGHz Iljcr:n?t
yp P (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
FM 12.5KHz A004 164.0000 656.00 -52.50 1312.00 -52.19 -20dBm
Test Results Compliance
@ BEW 10 kH= mr 1 T1
WBW 20 kHz 7.22 dBm
Faf a0 dBm Azo S0 4B SWT 50 m= 4 He
40 Offpet 20| dB k.
30
L P
- 10
(At ik taiines Bkl At b PRSI PYIOY PPN gl il o o o i
|-—a0
—E0
Stars 30 MHs 47 MH=/ 3tcop 500 MHs
@ BEW 10 kH= e 2 T1
VBN 20 kH= —-54 2 dBm
Hmf 0 dBEm - 10 A8 AWT 50 m= z =
a Offmes 20| dB mr| 1 Tl
[ . I
L P
-4
I I
MWMMWWWJMM%MWNJWAM-L%wwmmwmw
-10
Start S00 MH= 50 MH=/ Stop 1 GH=
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@ FEW 1 HH= Marker 1 [T1
VBN 2 MH= —52 _185 1Eirn
Ref Attt } dE SWT 5 m= 1 12 =Hxz
¥ dB
--10
L P
|-—-a0
At ot LIJMJAL&“&\. Lo A e o, MJIL-'M EN RSP N LT, v.uu.ﬂw.L\,.
-—&0
_1'
Jtazr 100 MH=/ Stop £ GHz
Maximum Conducted Maximum Conducted
Modulation Channel Test Spurious Emissions Spurious Emissions ECC
Tvpe Separatio Frequency Below 1GHz AbovelGHz Limit
yp n (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
FM 12.5KHz 173.5000 520.00 -26.87 1562.00 -52.27 -20dBm
Test Results Compliance
@ BEEBW 100 kH= mre 1 T1
VBW 300 kH= & 2 dBm
B=f Attt S0 4B AWT 50 m= 17 H =
2 dB v
30
L P
--10
}arl_«w*w ELTHLVET BTSN RE NS AR PR YR PR O PO S FYp MAT
|- 40
-E0
3taxr 47 MH=/ Stop 500 MHz
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4.5. Modulation Characteristics

TEST APPLICABLE

According toCFR47 section 2.1047(a), for Voice Modulation Communication Equipment, the frequency
response of the audio modulation circuit over a range of 100 to 5000Hz shall be measured.

TEST PROCEDURE

Modulation Limit

1 Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation at 1 KHz
using this level as a reference (0dB) and vary the input level from —20 to +20dB. Record the frequency
deviation obtained as a function of the input level.

2 Repeat step 1 with input frequency changing to 300, 1004, 1500 and 2500Hz in sequence.

Audio Frequency Response

1 Configure the EUT as shown in figure 1.

2 Adjust the audio input for 20% of rated system deviation at 1 KHz using this level as a reference (0dB).
3 Vary the Audio frequency from 100 Hz to 3 KHz and record the frequency deviation.

4 Audio Frequency Response =20log10 (Deviation of test frequency/Deviation of 1 KHz reference).

TEST CONFIGURATION

20dB Att. or Modulation
EUT —p{ Ant.Coupler ——-p{ Analyzer
Synthesizer
/Function
Generator
TEST RESULTS
Modulation Type: FM
12.5 KHz Channel| Separation
. Peak Freq. Peak Freq. Peak Freq. Peak Freq.
I\Iilg\(’i:ll(ztg;n Deviation At Deviation At Deviation At Deviation At
300 Hz(KHz) 1004 H(KHz) 1500 Hz(KHz) 2500 Hz(KHz)
-20 0.12 0.18 0.26 0.41
-15 0.13 0.39 0.49 0.65
-10 0.18 0.55 0.78 1.19
-5 0.26 0.86 1.24 2.09
0 0.45 1.54 2.18 2.24
+5 0.79 2.25 2.24 2.25
+10 1.23 2.26 2.23 2.20
+15 2.12 2.26 2.22 2.20
+20 2.23 2.25 2.22 2.20
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Modulation Limit for 12.5 KHz

3
=25
E -ﬁ
- 2 —T7 / 300Hz
-g / / / e 1 004 HZ
& / / /
s 1.5 / 1500Hz
é / y, / —— 2500Hz
g 1 /f' S / ——FCC Limit
=8 -'/

0.5 -
_’ﬁ% _....--"""—/
0
=20 -15 -10 -5 0 5 10 15 20
Modulation Level {dB)

b). Audio Freguency Response:

Rule Part No.: Part 2.1407(a) (b)
Method of Measurement:

The audio frequency response was measured in accordance with TIA/EIA Specification 603 with no exception.
A curve or equivalent data showing the frequency response of the audio modulating circuit over a range of
300-3000Hz shall be submitted and Audio Post Limiter Low Pass Filter Response from 3.0 KHz to
50KHz.However, the audio frequency response should test from 100Hz to 5.0 KHz according to FCC Part 90.

Modulation Type: FM

The audio frequency response curve is show below.and

Test Audio Level (1 KHz and 20% maximum deviation) is 2.90mv for 12.5 KHz channel separation.

Note:

1 Not applicable to new standard. However, tests are conducted under FCC’s recommendation.
2 The Audio Frequency Response is identical for 12.5 KHz channel separation
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12.5 KHz Channel Separation

Report No.: CTL1406281272-WF

Frequency Frequency Deviation 1KHz Reference Deviation Audio Frequency Response
(KHz) (KHz) (KHz) (dB)
0.1 0.05 0.51 -20.17
0.2 0.05 0.51 -20.17
0.3 0.15 0.51 -17.25
0.4 0.27 0.51 -8.13
0.5 0.25 0.51 -7.30
0.6 0.32 0.51 -4.61
0.7 0.35 0.51 -4.05
0.8 0.38 0.51 -3.11
0.9 0.45 0.51 -2.14
1.0 0.52 0.51 0.17
1.2 0.58 0.51 0.17
14 0.64 0.51 1.56
1.6 0.75 0.51 3.00
1.8 0.84 0.51 4.12
2.0 0.92 0.51 4.97
2.2 1.06 0.51 5.85
2.4 1.11 0.51 6.76
2.6 1.20 0.51 7.43
2.7 1.22 0.51 7.58
2.8 1.21 0.51 7.45
3.0 1.27 0.51 7.92
3.5 0.05 0.51 -20.17
4.0 0.04 0.51 -22.11
4.5 0.03 0.51 -24.61
5.0 0.03 0.51 -24.61
Audio Frequency Response for 12.5KHz
15
10 ~
5 /
a
5 Test Datum
2 //// ——6dB/Oct+1
10 / 6dB/Oct-3
-15 /
-20 o
,25 \\_
-30
o1 1 10

KHz




V1.0 Page 38 of 53 Report No.: CTL1406281272-WF

4.6. Frequency Stability Measurement
TEST APPLICABLE

1 According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

2 According to FCC Part 2 Section 2.1055 (a) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

3 Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
battery equipment and tested end point voltage.

4 According to §90.213, the frequency stability limit is 2.5 ppm for 12.5 KHz channel separation and 1.0
ppm for 6.25KHz channel separation.

TEST PROCEDURE

The EUT was set in the climate chamber and connected to an external DC power supply. The RF output was
directly connected to Spectrum Analyzer ESI 26. The coupling loss of the additional cables was recorded and
taken in account for all the measurements. After temperature stabilization (approx. 20 min for each stage),
the frequency for the lower, the middle and the highest frequency range was recorded. For Frequency
stability Vs. Voltage the EUT was connected to a DC power supply and the voltage was adjusted in the
required ranges. The result was recorded.

TEST SETUP BLOCK DIAGRAM

EUT

; $ .

| Y
Chamber Spectrum Analyzer

I
DC Power Supply

TEST LIMITS

According to 90.213, Transmitters used must have minimum frequency stability as specified in the following
table.

Mobile stations
Fixed and Ower 2 2 watlts

Frequency range (MHz) base stations watts or less

output output

powWer power
Below 25 ... 1.2.2 100 100 200
25—-50 20 20 S0
T2—0T6 ... S5 | . 50
150—174 . 5.11 5 s 5 4.8 50
216—220 ... 1.0 | . 1.0
220—2221=2 ... 0.1 1.5 1.5
A2 512 ... AT 2 5 a5 a5
806—809 ... 14 9.0 1.5 1.5
809—824 ... 14 1.5 2.5 2.5
851—-854 ... 1.0 1.5 1.5
854869 ... 1.5 2.5 2.5
896—901 .. ... 12 0.1 1.5 1.5
QO2—928 ... 2.5 2.5 2.5
QO2—928 12 .. 2.5 2.5 2.5
Q29930 ... 1.5 | | .
Q35940 ... 0.1 1.5 1.5
1427 —1435 ... = 300 300 300
Abowve 245070 o i ) e
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. Test conditions Frequency error (ppm)

Mogsl'oaé'on S%*g:gg:m —— Temp | 136.5000 | 146.0000 | 155.0000 | 164.0000 | 173.5000

(C) | (MHz) (MH2) (MH2) (MH2) (MHz

-30 1.23 1.18 1.33 1.14 1.22

20 1.15 1.05 1.02 0.97 0.92

-10 0.96 1.08 1.05 1.15 0.95

0 0.92 1.06 1.08 1.08 1.06

7.40 10 0.85 1.02 1.09 1.04 0.92

20 0.89 1.02 1.02 1.08 0.90

Analog/FM | 12.5KHz 30 0.85 1.05 1.05 0.98 0.92

40 0.92 1.13 1.02 1.19 1.01

50 0.94 1.13 1.08 0.99 1.03

6.35 (End Point) 25 1.02 1.05 1.01 0.92 0.92

6.29 (85% Rated) | 20 0.82 0.95 1.02 0.95 0.92

8.51 (115% Rated) | 20 1.14 1.03 1.01 0.92 0.91

Limit 2.50 2.50 2.50 2.50 2.50

Conclusion Complies
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4.7. Conducted Output Power
TEST APPLICABLE

Per FCC «2.1046 and «90.205: Maximum ERP is dependent upon the station’s antenna HAAT and required
service area.

Per RSS-119 Section 5.4 and 5.4.1: The output power shall be within +1.0 dB of the manufacturer’s rated power.
Typical transmitter output powers are 110 watts for base and/or fixed stations (paging transmitters excepted),
and 30 watts for mobile stations. Higher powers may be certified, but it should be noted that mobile stations are
normally only licensed up to 30 watts. See the SRSP relevant to the operating frequency for equipment power
limits.

TEST PROCEDURE

Measurements shall be made to establish the radio frequency power delivered by the transmitter the standard
output termination. The power output shall be monitored and recorded and no adjustment shall be made to the
transmitter after the test has begun, except as noted bellow:

If the power output is adjustable, measurements shall be made for the highest and lowest power levels.

The EUT connect to the Receiver through 40 dB attenuator.

Measurement with Spectrum Analyzer FSP40 or Aglient E4407B conducted, external power supply with 12.50 V
stabilized supply voltage.

TEST CONFIGURATION

Spectrum

EUT Attenuator Analyzer/Receiver

The EUT was directly connected to a RF Communication
Test set by a 20 dB attenuator

TEST RESULTS
Frequency Range Modulation Channel Separation Test Mebagium ORutput Power Test
esults
(MHz) Type (KHz) Channel (dBm)
A001 36.69
A002 36.49
136-174 Analog/FM 12.5 A003 36.71
A004 36.70
A005 36.32
Limit FCC:The limit is dependent upon the station’s antenna HAAT and required service area.
Test Results Compliance

Plots of Maximum Transmitter Power Measurement
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Modulation Channel Rated Power | Measurement ..
Type Separation Freq.(MHz) (Watt) (dBm) FCC Limit Results
FM 12.5 KHz 136.5000 5 36.69 Varies Compliance
@ FBW 100 KH= Markar 1 [T
VEW 300 kH=
Rt 40 JdBm Att R0 AR AWT il ooo M
40 Offaat F0| dB /:\\
o= | /
m 7 v
I 5
.. i \
/ Y
P [ L1
\
7 \
A Y
MMMM’“' Mw‘%
C |:l'-.| LE MH= 100 kHz/S Epan 1 MEHz
Modulation Channel Rated Power | Measurement ..
Type Separation Freq.(MHz) (Watt) (dBm) FCC Limit Results
FM 12.5 KHz 146.0000 5 36.49 Varies Compliance
@ FEW 100 kH=z Marker 1 [T
WBW 300 kH=z (A |
R f 40 <IBm Attt 50 AR aWT i oo M
40 Offaat 20| dB /_.\
oz | 4 N
== L. K |
o i )
/ \
Lo .". ".,.,
/ \
/ \

) A NP

8z ak TFil
T T Cr

1
i’ G TR |

L =4

| -5

Centaer 146 MH=Z

100 kH=z/

Span 1 MHz
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Modulation Channel Rated Power | Measurement ..
Type Separation Freq.(MHz) (Watt) (dBm) FCC Limit Results
FM 12.5 KHz 155.0000 5 36.71 Varies Compliance
@ REW kH=z
WVBW kH=
Fat 40 <Bm Attt L0 AR AWT Z ma ann HME
40 OfFfaat dE /_;_\
Lz \
o= / |
-1 7 ;
i Y
1o 2 L8
x’f H‘-.
- lr," II'-.
I.III I‘II'
-1 .I )
uj \
.-;jirw.,jd-.l*# ub.,n"-* ‘“‘"‘-‘-‘. "mé-ﬂ"-;." TN
C |:|'-.| L% MHE=z 100 kHz/ Epan 1 MHz
Modulation Channel Rated Power | Measurement ..
Type Separation Freq.(MHz) (Watt) (dBm) FCC Limit Results
FM 12.5 KHz 164.0000 5 36.70 Varies Compliance
@ FEW 100 KkKHz
WBW 300 kH=z
Rt 40 <IBm AL 20 dB aWT Z.5% ma ano HME
40 Offaet dB /J\\
1 / N
= /
2o 7 -
- .-"I \I\
10 7 v
i 1]
- Ir' "'.\
i '
B . \
e syl b gl LY P P E )

Coantar 164 MH=

100 kHz/

Span 1 MHz
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Modulation Channel Rated Power | Measurement ..
Type Separation Freq.(MHz) (Watt) (dBm) FCC Limit Results
FM 12.5 KHz 173.5000 5 36.32 Varies Compliance
@ FEEW 100 kH=z
VBW 300 KH=z
Rt 40 JdBm by b2 AWT 2 ME
40 Offaat dB E
= | )
: 7 -
/ \
10 ,.'.. 5
/ Y
- J *.~
4
=10 .‘I [
/ S
)
. .nkwml"’ “‘UJ' e T .1.|.,‘.'. =
|:|'-‘: 1.% MH= 100 kHz/ n 1 FEHz




V1.0 Page 44 of 53 Report No.: CTL1406281272-WF
4.8. Transmitter Frequency Behavior

TEST APPLICABLE

Section 90.214

Transient frequencies must be within the maximum frequency difference limits during the time intervals
indicated:

L yn 1,2 Maximum frequency All equipment
Time intervals diff 3
IEIEnCE 150 to 174 MHz 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
b + 25 0 KHz 50ms 10.0 ms
T Py +12.5KHz 200 ms 25.0 ms
Ba e pmasesns + 25.0 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
. +12.5 KHz 5.0 ms 10.0 ms
O +6.25 KHz 20.0 ms 25.0ms
N T T +12.5 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
F:
:1 ............................. +6.95 KHz B Wi
4 +3.125 KHz 20.0 ms 250 ms
tm‘i ........................... +6 95 KHz 510 e 10.0 ms
P e i 0 g T

1. tonis the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.
ty is the time period immediately following ton.
t; is the time period immediately following t;.
ts is the time period from the instant when the transmitter is turned off until t.s.
t.z is the instant when the 1 KHz test signal starts to rise.

2. During the time from the end of t; to the beginning of t3, the frequency difference must not exceed the limits specified in
§90.213.

3. Difference between the actual transmitter frequency and the assigned transmitter frequency.
4. If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may exceed
the maximum frequency difference for this time period.

TEST PROCEDURE
TIA/EIA-603 2.2.19

TEST CONFIGURATION
50 (2 power attenuator (ad)

Transmitter | | Test

under test discriminator | (fd)

Combining network

Storage
oscilloscope

Signal generator

TEST RESULTS

Please refer to the following plots.

Modulation Type: FM
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Transmltter Frequency Behawour @ 12 5 KHz Channel Separation------ Off —On
Tek i 7. _ f : )

' T §.75KHz

; 12 5HH1

&R 2oomv | G oms| A| hi J'ﬁSUmV|

Transmitter Frequency Behaviour @ 12. 5 KHz Channel Separation------ On - Off
Tek ?ﬁ"" | L ]
'125"”1'"f""f""f""f""i""

12 EKHz

ST 200w e A Eh T 68.0mY
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT

External Photos
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Internal Photos
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