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TEST REPORT

Test Report No. : CTL120503385-WF e
Equipment under Test : Data Radio
Model /Type : FC-301/D
Listed Models : /
Applicant : Shenzhen Friendcom Technology Development Co., Ltd.
Address : 6/F,17 Building, Guanggian Industrial Park, Longzhu

Road, Xili Town, Nanshan District, Shenzhen City, China

Manufacture : Shenzhen Friendcom Technology Development Co., Ltd.

Address : 6/F,17 Building, Guanggian Industrial Park, Longzhu
Road, Xili Town, Nanshan District, Shenzhen City, China

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

ANSI/TIA-603-C-2004 : Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

47 CFR FCC Part 15 Subpart B - Unintentional Radiators

ECC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND
REG-ULATIONS
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2.1. General Remarks
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Date of receipt of test sample May 01, 2012
Testing commenced on May 01, 2012
Testing concluded on May 27, 2012

2.2. Equipment Under Test

Power supply system utilised

Power supply voltage

O[120V /60 Hz

O| 115V / 60Hz

Ol12Vv DC

0|24V DC

@| Other (specified in blank below)

DC 12.5V

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

The Friendcom's Model: FC-301/D 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 Data Radio
Model Number FC-301/D
FCCID UU3FC301DU1
Rated Output Power 5 Watts(36.99dBm)
Support data rate 9.6kbps
Modilation Type G_M.SK for Digital Data 4
Digital 7K60FXD for Digital Data only
Channel Separation Digital Data 12.5KHz
Antenna Type External

Frequency Range

400MHz-470MHz

Maximum Output Power

Digital

5.96 W for 12.5 KHz Channel Separation

Test frequency list

Frequency Range Modulation Channel Separation h | Test Frequency
(MH2) Type (KH2) Test Channe (MHz)
X RX
Low 406.5000 406.5000
400-470 Digital/GMSK 12.5 Middle 435.0000 435.0000
High 469.5000 469.5000

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

400-470MHz Data Radio (FC-301/D).

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

Serial number: Prototype
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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

O| Power Cable Length (m) : |/
Shield : |/

Detachable : |/

Ol Multimeter Manufacturer : |/
Model No. : |/

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

This submittal(s) (test report) is intended for FCC ID: UU3FC301DUL1 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 (400-470MHz) Data Radio, The functions of the EUT listed as below:

Test Standards Reference Report

Radio FCC Part 90 CTL120503385-WF

MPE OET 65 CTL120503385-WM
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

Bontek Compliance Testing Laboratory Ltd
1/F, Block East H-3, OCT Eastern Ind. Zone, Qiaocheng East Road, Nanshan, Shenzhen, China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003) and
CISPR Publication 22.

3.2. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 338263

Bontek Compliance Testing Laboratory 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 338263, March 24, 2008.

IC Registration No.: 7631A

The 3m alternate test site of Bontek Compliance Testing Laboratory Ltd EMC Laboratory has been registered
by Certification and Engineer Bureau of Industry Canada for the performance of with Registration NO.: 7631A
on March, 2011.

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

EUT

Table 2-1 Equipment Used in Tested System
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3.5. Statement of the measurement uncertainty

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 Bontek Compliance Testing Laboratory 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 Bontek laboratory is reported:

Test Range Measurer_nent Notes
Uncertainty
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

Item Test Equipment Manufacturer Model No. Last Cal. Due. Date
1 EMI Test Receiver ROHDE & SCHWARZ ESCI 2012/04/14 2013/04/13
Radio
2 Communication ROHDE & SCHWARZ CMU200 2012/04/14 | 2013/04/13
Tester
Dual ;
3 . ) Agilent 778D 2012/04/14 2013/04/13
Directional Coupler
4 10dB attenuator SCHWARZBECK MTAIMP-136 2012/04/14 2013/04/13
5 :”‘::rab'e Barfirejd | R 3TNF-800 2012/04/14 | 2013/04/13
6 fT“‘:grab'e Barfirejeet | | oy 5TNE-1700 2012/04/14 | 2013/04/13
9SH10-
7 High-Pass Filter K&L 2700/X12750- 2012/04/14 2013/04/13
0/0
41H10-
8 High-Pass Filter K&L 1375/U12750- 2012/04/14 2013/04/13
O/O0
9 Coaxial Cable Huber+Suhner AC4-RF-H 2012/04/14 2013/04/13
10 AC Power Supply IDRC CF-500TP 2012/04/14 | 2013/04/13
11 DC Power Supply IDRC CD-035-020PR 2012/04/14 2013/04/13
12 RF Current Probe FCC F-33-4 2012/04/14 2013/04/13
Temperature .
- 2012/04/14 2013/04/13
13 /Humidity Meter zhicheng ZC1-2
MICROWAVE
14 AMPLIEIER HP 8349B 2012/04/14 2013/04/13
15 Amplifier HP 8447D 2012/04/14 | 2013/04/13
SIGNAL
16 GENERATOR HP 8647A 2012/04/14 2013/04/13
17 ;‘:}?;ﬁgomc ELECTRO-METRICS EM-6950 2012/04/14 | 2013/04/13
18 Horn Antenna Schwarzbeck BBHA9120A 2012/04/14 2013/04/13
19 EMI Test Receiver R&S ESPI 2012/04/14 2013/04/13
20 Loop Antenna ZHINAN ZN30900A 2012/04/14 | 2013/04/13
21 Horn Antenna Schwarzbeck ZN30900A 2012/04/14 2013/04/13
22 Horn Antenna Schwarzbeck ZN30900A 2012/04/14 2013/04/13
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3.7. General Technical Requirements and Summary of Test Results

FCC Rules Description of Test Test Result
§ 15.107 Conducted Emission Complies
§15.109 Receiver Radiated Spurious Emission Complies
§15.109 Receiver Conducted Spurious Emission Complies
§ 90.205 Maximum Transmitter Power Complies
§90.207 Modulation Characteristic N/A
§ 90.209 Occupied Bandwidth Complies
§90.210 Emission Mask Complies
§90.213 Freqguency Stability Complies
§90.214 Transmitter Frequency Behavior Complies
§90.210 Transmitter Radiated Spurious Emssion Complies
§90.210 Spurious Emssion On Antenna Port Complies
§2.1091 RF Exposure Evaluation Complies
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4. TEST CONDITIONS AND RESULTS
4.1. 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
Spectrum
Analyzer

Power

DC Power
Supply/DC
1250V

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 for FM modulation devices.
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.
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6 Set SPA Center Frequency=fundamental frequency, RBW=300Hz, VBW=3 KHz span=50 KHz for 25 KHz
channel spacing, while RBW=100Hz, VBW=1 KHz, span=50 KHz for 12.5 channel spacing.

TEST RESULTS:

4.2.1 Occupied Bandwidth

Modulation Channel Test Test 99% Occupied
Type Sparation Channel Frequency Bandwidth
Low 406.5000 MHz 4.90 KHz
GMSK 12.5KHz Middle 450.5000 MHz 4.80 KHz
High 469.5000 MHz 4.80 KHz
Limit 11.25KHz for 12.5KHz Channel Separtion
Test Results Compliance

Plots of 99% and 26dB Bandwidth Measurement

Modulation Channel Freg.(MHz) 99% Bandwidth FCC Limit Results
Type Separation q- (KH2) (KH2)
GMSK 12.5 KHz 406.5000 4.90 11.25 Complicance
® “REW 2300 H=z
;n DFF1;t 21|48 - — ih. — F”” 4:: : ;#:
u L

Center 40&6.5 MH=z S kH=z/ Span 50 kH=z
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Modulation Channel 99% Bandwidth FCC Limit
Type Separation FAEE(ar) (KHz) (KHz) Ress
GMSK 12.5 KHz 435.0000 4.80 11.25 Complicance
® “REW 300 Hz
*WVBW 3 kH=z
Ref 40 cBm *Att i0 4B *SWT & =
40 Offpet 21|4B M ______
1l PK \ h]
| ,
(‘ L)
=10
v (il
- 30 w "
b gyl o
50
(1]
Center 435 MH=z S kHz/ Span 50 kH=z
Dat 1.MAY.2012 5:23:45
Modulation Channel 99% Bandwidth FCC Limit
Type Separation () (KHz) (KHz) Resuls
GMSK 12.5 KHz 469.5000 4.80 11.25 Complicance
® “REW 300 Hz
*WVBW 3 kH=z
Ref 40 cBm *Att i0 4B SWT 560 m=

1l PK

a0 Offper  21|dB

a0

oy

Al

ostidnt]

i,

&0

Center 469.5 MHZ

5 kHz/

Span 50 kH=z
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Modulation Channel Test Test FCC Applicable RBW
Type Sparation Channel Frequency Mask
Low 406.5000 MHz D 100 Hz
GMSK 12.5KHz Middle 435.0000 MHz D 100 Hz
High 469.5000 MHz D 100 Hz
Test Results Compliance
Referred as the attached plot hereinafter
Note: The yellow curve represents unmodulated signal.
The green curve represents modulated signal.
Modulation Channel FCC Applicable Audio Freq.
Type Separation gl Mask RBW (KHz) Restls
GMSK 12.5 KHz 406.5000 D 100Hz / Complicance
@} REW 100 Hz
*VEW 1 kHz
Rea 40 dBm *"ALT 30 dB "SWT 6 =
a0 Efpat 21| cB
30 BE
= I
VIEW L 20
s \
/ \
L [ x‘x,
/ \
[ / =
7
=20 L IIII
ll‘-
r .I'III ‘ | Illll'u
1T s "
' -
Center 406.4595 MH=z kEz Span 50 kH:z
Date: 1.MAY.Z201Z2 1933323237

12.5 kHz Channel Spacing, 406.5000 MHz, GMSK Modulation Only
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Modulation Channel FCC Applicable Audio Freq.
Type Separation Freq.(MHz) Mask RBW (KHz) RESUES
GMSK 12.5 KHz 435.0000 D 100Hz / Complicance
® *REW 100 Hz  Delta 2 [T1
*VEW 1 kH= 20.93 4B
Tef 40 4Bm *Antt 30 4B FEWT & o 12.500000000 kEz
an Dffpet 21| dB Markar| 1 [T
L 0 dBm
_3[] 3 —I—-I:I'I'— A [H = n
- n |\ Delta |l "‘1___- .
m -20 (. u dw =L e o LT % LVL
/ 7 \
il // qrm \\
10 / \
/ |\
— 20 /‘i
—4n L ﬂ
=0
- &0

Center 434.99%%9 MHz

Date:

1.

MAY L2012

5 kEHz/

15:24:45

Span 50 kH=

12.5 kHz Channel Spacing, 435.0000 MHz, GMSK Modulation Only
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Modulation Channel FCC Applicable Audio Freq.
Type Separation Freq.(MHz) Mask RBW (KHz) RESUES
GMSK 12.5 KHz 469.5000 D 100Hz / Complicance
@ *REW 100 Hz  Delta 2 [Tl
*YEW 1 kHz 20.91 de
Ref 40 dBm “ALL 3D B “SWT B & 12.500000000 Hz
an DEfpet 21| dB larker| 1 T1
Eis] N dABRm
= ] Sl Aaaa 000 [T = n
s \* Delta [l "‘1_ .
m Lo Ial ) -
U' =1 s L LTLTLTL | 2 LVL
=110 / \
- 10 // 'r } \\
ADRB
- /x {I|'|
. n
- 41 - k ] \'\11 i
- =0 l' u JJI
-0

Center 469.4990 MHZ=

Date: 1.MAY. 2012 15:11:47

5 kHz/

Span 50 kHz

12.5 kHz Channel Spacing, 469.5000 MHz, GMSK Modulation Only
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4.2. 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 1.og antenna
|
e g 3m —
Turntable
Amplifier N\ | EUT \ im0 4m
Reig(ijver 0.0 | :
| 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
j a )
. 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

e

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: GMSK

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 (5.87) =57.69 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (5.96) =57.75 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 (5.96) = -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 GMSK Channel Separation 12.5KHz
Test Channel Low Channel Test Frequency 406.5000 MHz
ERP
E-Field EMI Antenna Table measured by o :
Fr?&ﬁﬁ;cy Level Detector Pﬁgﬁiezr;?i?)n Height Angle Substitution (I(‘j'énn':) M(?jrg)m
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
813.000 52.34 Peak H 333 356 -44.22 -20 24.22
3658.500 57.11 Peak H 200 177 -38.96 -20 18.96
4065.000 66.81 Peak H 100 134 -29.43 -20 9.43
.ee cee H
813.000 53.16 Peak \Y 128 299 -43.76 -20 23.76
3658.500 58.38 Peak Vv 124 122 -38.13 -20 18.13
4065.000 64.68 Peak \Y 124 89 -31.76 -20 11.76
cee cee V
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Modulation

GMSK

Channel Separation

12.5KHz

Test Channel

Middle Channel

Test Frequency

435.0000 MHz

ERP
E-Field EMI Antenna Table measured by o :
Fr?;\q/ﬁ_'ezr;cy Level Detector Pﬁgﬁiezr;?i?)n Height Angle Substitution (I(‘j'énn':) M(?jrg)m
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
870.000 60.99 Peak H 108 0 -35.54 -20 15.54
1740.000 58.12 Peak H 155 341 -37.87 -20 17.87
2610.000 58.28 Peak H 300 204 -38.14 -20 8.14
.ee cee H
870.000 57.24 Peak \Y 100 73 -39.50 -20 19.50
1740.000 62.55 Peak Vv 128 169 -34.42 -20 14.42
2610.000 61.11 Peak Vv 150 254 -35.65 -20 15.65
cee cee V
Modulation GMSK Channel Separation 12.5KHz
Test Channel High Channel Test Frequency 469.5000 MHz
ERP
Frequency E'F'GI? EMI Antenna Antgnhna Tablle rgegsu_red_ BY | L imit Margin
(MHz) Leve Detector [ [ ——— Height Angle ubstitution (dBm) (dB)
(dBuv/m) | (Peak/QP) (cm) (Degree) Method
(dBm)
939.000 55.95 Peak H 100 307 -40.46 -20 20.46
4225.500 65.53 Peak H 200 88 -30.68 -20 10.68
4695.000 67.44 Peak H 159 144 -28.96 -20 8.96
cee cee H
939.000 53.98 Peak )Y 100 273 -42.47 -20 22.47
4225.500 67.11 Peak \Y 150 100 -29.32 -20 9.32
4695.000 69.06 Peak \ 150 56 -27.36 -20 7.36
cee cee V
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4.3. 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
12.50V

TEST RESULTS:

Modulation Type: GMSK

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 (5.87) =57.69 dB
High: 50 + 10 log (Pwatts) = 50 + 10 log (5.96) =57.75 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 (5.96) = -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.
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Maximum Conducted Maximum Conducted
. Test Spurious Emissions Spurious Emissions

Mo_?ulatlon SChanr]{gI ChT est | Frequency Below 1GHz Above 1GHz
ype eparation anne (MHz) Frequency Datum Frequency Datum
(MHz) (dBm) (MHz) (dBm)
Low 406.5000 951.50 -24.89 1225.00 -23.31
GMSK 12.5KHz Middle 435.0000 801.20 -23.95 1300.50 -23.34
High 469.5000 946.70 -24.95 1412.50 -24.38

Limit

-20dBm for 12.5KHz Channel Separtion

Test Results

Compliance

Plots of Spurious Emission on Antenna Port Measurement
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Maximum Conducted Maximum Conducted
Modulation | Channel Test Test Spurious Emissions Spurious Emissions ECC
Tvpe Separation Chann | Frequency Below 1GHz AbovelGHz Limit
yp P el (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
GMSK 12.5KHz Low 406.5000 951.50 -24.89 1225.00 -23.31 -20dBm
Test Results Compliance
=5 Agilent Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

More
1 of 2

e i
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Peak Search
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Maximum Conducted Maximum Conducted
: Test Test Spurious Emissions Spurious Emissions
Mo_<|j_ulaet|on S(e:h::]ar;ii:n Chann | Frequency Below 1GHz AbovelGHz Iljcr:ni
yp P el (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
GMSK 12.5KHz | Middle | 435.0000 801.20 -23.95 1300.50 -23.34 -20dBm
Test Results Compliance
=5 Agilent Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref}
Ref Delta

Span Pair

Span Center

Off

More
1 of 2

Marker

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 3

Readout,
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Otf

Marker Table
On 0tf

Marker All Off

More
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Maximum Conducted Maximum Conducted
Modulation | Channel Test Test Spurious Emissions Spurious Emissions ECC
Tvpe Separation Chann | Frequency Below 1GHz AbovelGHz Limit
yp P el (MHz) Frequency Datum Frequency Datum
(MH2z) (dBm) (MH2z) (dBm)
GMSK 12.5KHz High | 469.5000 946.70 -24.95 1412.50 -24.38 -20dBm
Test Results Compliance
=5 Agilent Marker

#/BH 3

 MHz

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair

Span Center

Off

More
1 of 2

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2
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4.4. 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 —» Ant.Coupler ——-{ Analyzer
Synthesizer
/Function
Generator

TEST RESULTS
Modulation type: GMSK
Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized data modulation type.

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: GMSK
Channel bandwidth: 12.5 kHz

It is not applicable for devices which operate with the digitized data modulation type.
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4.5. 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.

4 According to §90.213, the frequency stability limit is 1.5 ppm for 12.5 KHz 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

r r :
\
DC Power Supply Chamber Spectrum Analyzer

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 watts

Frequency range (MHz) base stations watts or less

output output

power power
Below 25 ... 1T.2.2 100 100 200
25—-50 20 20 S0
P S| . 50
1501744 . 5.11 5 s 5 +.6 50
216—220 ... 1.0 | . 1.0
22022212 .. 0.1 1.5 1.5
AN 512 .. T.A1a 0 5 e 5 8 5
806—809 ... 12 1.0 1.5 1.5
809—824 ... 14915 2.5 2.5
851—-854 ... 1.0 1.5 1.5
854869 ... 1.5 2.5 2.5
SO6—901 ... Ll I 1.5 1.5
Q02—928 ... 2.5 2.5 25
QO2—928 12 .. 2.5 2.5 2.5
Q29930 ... 1.9 | | L.
Q35940 ... 0.1 1.5 1.5
1427 —1435 ... = 300 300 300
Above 245010 | ) e
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. Test conditions Frequency error (ppm)
Modulation | Channel | 4065000 | 4350000 | 469.5000
Type Separation Voltage(V) Temp(C) (MH2) (MH2) (MH2)
-30 -1.05 -1.03 -1.01
-20 -0.95 -0.85 -0.91
-10 -0.66 -0.77 -0.77
0 -0.61 -0.63 -0.61
12.50 10 -0.54 -0.54 -0.50
Digital/lGMSK 12.5KHz 20 -0.54 -0.51 -0.50
30 -0.52 -0.51 -0.50
40 -0.52 -0.43 -0.46
50 -0.49 -0.41 -0.43
10.63 (85% Rated) 20 -0.91 -0.87 -0.84
14.38 (115% Rated) 20 -0.47 -0.55 -0.53
Limit 1.50 1.50 1.50
Conclusion | Complies
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4.6. 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.

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 40 dB attenuator

TEST RESULTS

Frequency Range Modulation Channel Separation Test Maxgnum Output Power Test
(MHz) Type (KHz) Channel Results
(dBm)
Low 37.75
400-470 Digital/GMSK 125 Middle 37.75
High 37.69
Limit 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
Type

Channel
Separation

Freq.(MHz)

Rated Power
(Watt)

Measurement
(dBm)

FCC Limit

Results

GMSK

12.5 KHz

406.5000

5.0

37.75

Varies

Complicance

‘; Agllel'lt

Trace/View

i

1 of

Trace

3

Clear Write

Max Hold

Min Hold

View

Blank

More

2

Modulation
Type

Channel
Separation

Freq.(MHz)

Rated Power
(Watt)

Measurement
(dBm)

FCC Limit

Results

GMSK

12.5 KHz

435.0000

5.0

37.75

Varies

Complicance

- Agilent

Trace/View

2

1 of

Trace

3

Clear Write

Max Hold

Min Hold

View

Blank

More

2
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Modulation
Type

Channel
Separation

Freq.(MHz)

Rated Power
(Watt)

Measurement
(dBm)

FCC Limit

Results

GMSK

12.5 KHz

469.5000

5.0

37.69

Varies

Complicance

= Agilent

Trace/View

i

1 of

Trace

3

Clear Write

Max Hold

Min Hold

View

Blank

More

2
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4.7. 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
| . + 25.0 KHz 5.0ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
TR +12.5 KHz 50ms 10.0 ms
O +6.25 KHz 20.0 ms 25.0ms
by s e +12.5 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
y.3
:1 ............................. +6.95 KHz Elfitns 10.0 ms
: +3.125 KHz 20.0 ms 25.0 ms
t...i ........................... +6.95 KHz 56 ms 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: GMSK
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Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ Off - On
1

TEk%ﬁI_UE':_ | ——

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ On - Off
1

Tekﬁln‘ﬁ:’ | — 1
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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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