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1. General Information

1.1 Client Information

Applicant : | CWELL INTERNATIONAL CO.,LTD.

Address : | Room 2810-2814, Building A, Qunxing Plaza, Huagiang North Rd, Futian
District, Shenzhen, 518031,China .

Manufacturer . | CWELL INTERNATIONAL CO.,LTD.

Address : | Room 2810-2814, Building A, Qunxing Plaza, Huagiang North Rd, Futian

District, Shenzhen, 518031,China .

1.2 General Description of EUT (Equipment Under Test)

Product Name : | Rugged Smartphone
Models No. : | HGO6
Difference S| N/A
Trademark : | AngellLira
Operation Band: GSM850,PCS1900
GSM Power class GSM 850: Class 4
GSM 1900: Class 1
Product Operation frequency GSM 850: 824.2MHz—848.8MHz
Description : GSM 1900: 1850.2MHz—1909.8MHz
Modulation Technology: GMSK
Antenna Type: Integral Antenna
Antenna Gain: 1dBi
Power Supply : | USB DC 5V from PC, DC 3.7V from Li-ion battery
Note:

(1) For a more detailed features description, please refer to the manufacturer’s specifications or the
User’s Manual.
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1.3 Description of Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test configuration mode
which possible have effect on EMI emission level. Each of these EUT operation mode(s) or test
configuration mode(s) mentioned follow was evaluated respectively.

Test Mode Description

Transmitting mode Keep the EUT in continuous transmitting with modulation

Remark: The sample was placed 0.8m above the ground plane of 3m chamber. Measurements in both
horizontal and vertical polarities were performed. During the test, each emission was maximized by:
having the EUT continuously working, investigated all operating modes, rotated about all 3 axis (X, Y & Z)
and considered typical configuration to obtain worst position, manipulating interconnecting cables,
rotating the turntable, varying antenna height from 1m to 4m in both horizontal and vertical polarizations.
The emissions worst-case are shown in Test Results of the following pages.

We have verified the construction and function in typical operation. All the test modes were carried out
with the EUT in transmitting operation, which was shown in this test report and defined as follows:
During all testing, EUT is in link mode with base station emulator at maximum power level in each test
mode and channel as below:

Mode Channel Frequency(MHz)
GSM850 128 824.2
190 836.6
251 848.8
PCS1900 512 1850.2
661 1880.0
810 1909.8

1.4 Test Instruments List

Test Equipment Manufacturer Model No. Cal. Date Cal. Due date
. SCHWARZBECK
1 Bilog Antenna VULB9163 May 22, 2016 May 21, 2017
MESS-ELEKTRONIK
Double -ridged SCHWARZBECK
2 ) BBHA9120D May 27, 2016 May 26, 2017
waveguide horn MESS-ELEKTRONIK
Coaxial Cable N/A N/A Mar. 28, 2016 Mar. 27, 2017
4 Coaxial Cable N/A N/A Mar. 29, 2016 Mar. 29, 2017
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5 Coaxial cable N/A N/A Mar. 29, 2016 Mar. 29, 2017
6 Coaxial Cable N/A N/A Mar. 29, 2016 Mar. 29, 2017
7 Coaxial Cable N/A N/A Mar. 29, 2016 Mar. 29, 2017

Amplifier
8 HP 8447D Mar. 29, 2016 Mar. 29, 2017
(10kHz-1.3GHz)
Amplifier Compliance Direction
9 PAP-1G18 Jun. 06, 2016 Mar. 29, 2017
(1GHz-18GHz) Systems Inc.
Pre-amplifier AFS33-18002
10 Rohde & Schwarz Mar. 29, 2016 Mar. 29, 2017
(18-26GHz) 650-30-8P-44
11 Horn Antenna ETS-LINDGREN 3160 Mar. 27, 2016 Mar. 27, 2017
Positioning
12 uc UC3000 N/A N/A
Controller
Spectrum
13 analyzer Rohde & Schwarz FSP May 26, 2016 May 27, 2017
9kHz-30GHz
EMI Test
14 ) Rohde & Schwarz ESPI Mar. 29, 2016 Mar. 30, 2017
Receiver
15 Loop antenna Laplace instrument RF300 May 22,, 2016 May 23, 2017
Universal radio
16 communication Rhode & Schwarz CMU200 May 26, 2016 May 27, 2017
tester
17 Signal Analyzer Rohde & Schwarz FSIQ3 May 26, 2016 May 27, 2017
18 L.I.S.N.#1 Rohde & Schwarz NSLK8126 May 26, 2016 May 27, 2017
19 L.I.S.N.#2 Rohde & Schwarz ENV216 May 26, 2016 May 27, 2017
20 Power Meter Anritsu ML2495A May 26, 2016 May 27, 2017
21 Power sensor Anritsu ML2491A May 26, 2016 May 27, 2017
22 Base station Agilent E5515C May 26, 2016 May 27, 2017
] SCHWARZBECK
23 Bilog Antenna VULB9275 May 22, 2016 May 21, 2017
MESS-ELEKTRONIK
24 Horn Antenna ETS-LINDGREN 3258 Mar. 27, 2016 Mar. 27, 2017

1.5 Laboratory Location
Shenzhen TOBY technology Co., Ltd

Address: 1 A/F., Bldg.6, Yusheng Industrial Zone The National Road No.107 Xixiang Section 467,

Xixiang, Bao’an, Shenzhen, Guangdong

At the time of testing, the Laboratory is accredited. It is listed in the United States of American Federal Communications

Commission (FCC), and the registration number is 811562 7.

, 518057, China

Tel:0086-755-26509301 Fax: 0086-755-26509195

3/F, Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China

Tel: (86)-0755-23498786
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2. Test Summary

Description of Test Item Standard Results

FCC PART 2: 2.1046
Conducted Output power FCC PART 22H: 22.913 (a) PASS
FCC PART 24E: 24.232 (c)

FCC PART 22H:22.913 (a)

Radiated Output power(erp/eirp) PASS
FCC PART 24E:24.232(c)

FCC PART 2: 2.1049
Occupied bandwidth FCC PART 22H: 22.917 (b) PASS
FCC PART 24E: 24.238 (b)
FCC PART 2: 2.1055

Frequency stability FCC PART 22H: 22.355 PASS
FCC PART 24E: 24.235

FCC PART 2: 2.1051
FCC PART 22H: 22.917 PASS
FCC PART 24E: 24.238

Conducted spurious emission

(Antenna terminal)

FCC PART 2: 2.1053
Radiated spurious emissions FCC PART 22H: 22.917 PASS
FCC PART 24E: 24.238

FCC PART 22H: 22.917 (b)

Band edge compliance PASS
FCC PART 24E: 24.238 (b)

FCC Part 15: 15.207

Power Line Conducted Emission Test PASS
ANSI C63.4: 2014

==
3/F, Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
Tel: (86)-0755-23498786 Fax: (86)-0755-29765125 www.ata-test.com



ATA Testing Technology Service Co., Ltd.

Report No.: ATA160705015F Page: 8 of 39
3. Conducted Output Power

3.1. Test Setup

Base station EUT

3.2. Limit

Cellular Telephone 850MHz PCS 1900MHz
38.5dBm(ERP) 33dBm(EIRP)

3.3. Test Procedure

(1) The EUT’s RF output port was connected to base station.
(2) A call is set up by the SS according to the generic call set up procedure
(3) Set EUT at maximum power level through base station by power level command
(4) Measure the maximum output power of EUT at each frequency band and mode by base station.
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3.4. Test Result

Mode Channel PK Output Power(dBm) Limit
GSM850 GPRS GPRS GPRS GPRS (dBm)
-1 Slot -2 Slot -3 Slot -4 Slot
128 32.18 31.81 30.89 29.15 28.41 38.5
GSM 850 190 31.98 31.54 30.70 29.03 28.72 38.5
251 32.67 32.25 30.91 29.22 28.53 38.5
512 29.85 29.57 27.47 26.84 25.02 33
PCS 1900 661 29.72 29.88 27.50 26.70 25.26 33
810 29.70 29.19 27.12 26.38 25.34 33
Mode Channel PK Output Power(dBm) Limit
EGPRS EGPRS EGPRS EGPRS (dBm)
-1 Slot -2 Slot -3 Slot -4 Slot
128 32.37 30.67 29.04 28.87 38.5
GSM 850 190 32.55 30.59 2951 28.42 38.5
251 32.04 30.13 29.25 28.67 38.5
512 29.72 27.43 26.45 25.02 33
PCS 1900 661 29.27 27.35 26.11 25.52 33
810 29.47 27.71 26.51 25.70 33
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4. Radiated Power

4.1 Test Setup

Spectrum

Analyzer

4.2 Limit

Cellular Telephone 850MHz PCS 1900MHz
38.5dBm(ERP) 33dBm(EIRP)

4.3 Test Procedure

1. The EUT was placed on an non-conductive rotating platform with 0.8 meter height in an anechoic
chamber. The radiated emission at the fundamental frequency was measured at 3 m with a test antenna
and a spectrum analyzer with RBW= 3MHz,VBW= 3MHz and peak detector settings.

2. During the measurement, the EUT was enforced in maximum power and linked with a base station. The
highest emission was recorded from analyzer power level (LVL) from the 360 degrees rotation of the
turntable and the test antenna raised and lowered over a range from 1 to 4 meters in both horizontally and
vertically polarized orientations

3. Effective Isotropic Radiated Power (EIRP) was measured by substitution method according to
TIA/EIA-603-C. The EUT was replaced by dipole antenna (for frequency lelow 1GHz) or Horn antenna(for
frequecny above 1GHz) at same location with same polarize of reveiver antenna and then a known power
of each measure frequency from S.G. was applied into the dipole antenna or Horn antenna through a Tx
cable, and then recorded the maximum Analyzer reading through raised and lowered the test antenna.

3/F, Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China
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The correction factor (in dB) = S.G. - Tx Cable loss + Substitution antenna gain —Substitution antenna

Loss(only for Dipole antenna) - Analyzer reading. Then the EUT’s EIRP was calculated with the correction
factor, EIRP=LVL + Correction factor and ERP = EIRP — 2.15

4.4 Test Data

Mode Channel PK Output Power(dBm) Limit
GSM850 GPRS EGPRS (dBm)
128 25.66 22.12 18.59 38.5
GSM 850 190 26.01 22.35 18.71 38.5
251 25.54 22.08 18.62 38.5
512 23.17 20.51 17.62 33
PCS 1900 661 23.56 20.63 17.65 33
810 21.17 19.79 17.03 33
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5. Occupied Bandwidth

5.1. Limit
N/A

5.2. Test Setup

Base Station Power devider EUT

Aftenuators

Spectrum Analyzer

5.3. Test Procedure

1. The EUT’ RF output port was connected to Spectrum Analyzer and Base Station via power divider.

2. Spectrum analyzer’s occupied bandwidth measure function was used to measure 99% bandwidth and
-26dBc bandwidth
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5.4. Test Data

Mode Channel 99% bandwidth -26dBc bandwidth
(KH2) (KHz)
128 253.22 325.06
GSM 850 190 245.49 319.54
251 245.31 320.05
512 247.27 323.32
PCS 1900 661 244.03 315.92
810 245.53 323.75

Mode Channel 99% bandwidth -26dBc bandwidth
(KH2) (KHz)
128 250.48 319.0
EGPRS850 190 245.90 302.2
251 243.85 303.3
512 251.92 314.6
EGPRS1900 661 248.74 323.3
810 243.92 310.0
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5.5. Test Plot

GSM 850 CH128

Agilent Spectrum Analyzer - Occupied BW
RF S0

ALIGN AUTD

Center Freq: 824.200000 MHz
—»— Trig:Free Run
#Atten: 46 dB

e
Center Freq 824.200000 MHz

#IFGain:Low

Ref Offset 12.7 dB
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#Res BW 10 kHz
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Radie Std: None

Avg|Hold: 10110

Radic Device: BTS

Mkr1 824.199 MHz
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-26.00 dB
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CF Step
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GSM 850 CH190

Agilent Spectrum Analyzer - Occupied BW
sDq A

ALIGN AUTD
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GSM 850 CH251

Agilent Spectrum Analyzer - Occupied BW
Center Freq 848.800000 MHz

#IFGain:Low

Ref Offset 12.7 dB
Ref 47.70 dBm

Center 848.8 MHz
#Res BW 10 kHz

Occupied Bandwidth
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#Atten: 46 dB
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Total Power 34.5 dBm
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Transmit Freq Error
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msc i) File <PICTURE.png> saved
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PCS 1900 CH512

Agilent Spectrum Analyzer - Occupied BW
Center Freq 1.850200000 GHz

#IFGain:Low

—»— Trig:Free Run

Ref Offset 13 dB
Ref 48.00 dBm
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PCS 1900 CH661
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EGPRS 850
CH128

Agilent Spectrum Analyzer - Occupied BW
S0 HE G | i | : ALIGNAUTO

Center Freq 824.200000 MHz Center Freq: 824.200000 MHz Radie Std: None Frequency
Trig: Free Run Avg|Hold: 10110
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#IFGain:Low #Atten: 46 dB Radic Device: BTS

Ref Offset 12.7 dB Mkr1 836.544 MHz
Ref 42.70 dBm 21.

836.600000 MHz

CF Step
Center 836.6 MHz Span 1 MHz [
#HRes BW 10 kHz #VBW 30 kHz Sweep 12.4 ms|

Occupied Bandwidth Total Power 28.2 dBm Freq Offset
245,90 kHz dHz

Transmit Freq Error 525 Hz OBW Power 99.00 %
x dB Bandwidth 302.2 kHz x dB -26.00 B

msc i) File <PICTURE.png> saved
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CH251
Agilent Spectrum Analyzer - Occupied BW
ALIGN AT
Center Freq 848.800000 MHz Center Freq: 848.800000 MHz Radio Std: None [P
—»— Trig:Free Run Avg|Hold: 10110
#IFGain:Low #Atten: 46 dB Radio Device: BTS
Ref Offset 12.7 dB Mkr1 848.866 MHz
Ref 42.70 dBm
CF Step
Center 848.8 MHz Span 1 MHz 100.000 kHz
#HRes BW 10 kHz #VBW 30 kHz Sweep 12.4 ms|
Occupied Bandwidth Total Power 29.2 dBm
243.85 kHz
Transmit Freq Error -801 Hz OBW Power 99.00 %
x dB Bandwidth 303.0 kHz x dB -26.00 dB
msc i) File <PICTURE.png> saved
EGPRS1900
CH512

Agilent Spectrum Analyzer - Occupied BW
Center Freq 1.850200000 GHz

#IFGain:Low

Ref Offset 13 dB
Ref 43.00 dBm

#Res BW 10 kHz

Occupied Bandwidth

ALIGN AUTD

Center Freq: 1.850200000 GHz
—»— Trig:Free Run

#Atten: 46 dB

#VBW 30 kHz

Total Power

251.92 kHz

Transmit Freq Error
x dB Bandwidth

MsG | i Alignment Completed

595 Hz
314.6 kHz

OBW Power
x dB

Radie Std: None

Avg|Hold: 10110

Radic Device: BTS

Mkr1 1.850212 GHz
2

Span 1 MHz
Sweep 12.4 ms|

31.8 dBm

99.00 %
-26.00 dB

Frequency

1.850200000 GHz

CF Step
100.000 kHz
uto Man

Freq Offset
0Hz

3/F, Bldg. 5, Fusen Technology Park, Hangcheng Road, Xixiang, Bao’an District, Shenzhen, China

Tel: (86)-0755-23498786

Fax: (86)-0755-29765125

www.ata-test.com



ATA Testing Technology Service Co., Ltd.

Report No.: ATA160705015F

Page: 19 of 39

CH661
Agilent Spectrum Analyzer - Occupied BW
ALIGN ALTO
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None [P
—»— Trig:Free Run Avg|Hold: 10110
#IFGain:Low #Atten: 46 dB Radio Device: BTS
Ref Offset 13 dB Mkr1 1.880017 GHz
Ref 43.00 dBm
1.880000000 GHz
CF Step
Center 1.88 GHz Span 1 MHz 100.000 kHz
#HRes BW 10 kHz #VBW 30 kHz Sweep 12.4 ms|
Occupied Bandwidth Total Power 31.1 dBm
248.74 kHz
Transmit Freq Error -590 Hz OBW Power 99.00 %
x dB Bandwidth 323.3 kHz x dB -26.00 dB
msc i) File <PICTURE.png> saved
CH810

Agilent Spectrum Analyzer - Occupied BW
QO i i R S e i |
Center Freq 1.909800000 GHz

#IFGain:Low

—»— Trig:Free Run

Ref Offset 13 dB
Ref 43.00 dBm

Center 1.91 GHz
#Res BW 10 kHz

Occupied Bandwidth

ALIGN AUTD

Center Freq: 1.909800000 GHz
Avg|Hold: 10110

Radie Std: None

#Atten: 46 dB Radic Device: BTS

Mkr1 1.909885 GHz

Span 1 MHz

#VBW 30 kHz Sweep 12.4 ms|

Total Power 31.1 dBm

243.92 kHz

Transmit Freq Error
x dB Bandwidth

msc i) File <PICTURE.png> saved

58 Hz
310.0 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Frequency

1.909800000 GHz

CF Step
100.000 kHz
uto Man

Freq Offset
0Hz
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6. Frequency Stability

6.1. Limit
Cellular Telephone 850MHz PCS 1900MHz
Must stay within the authorized
+ 2.5 ppm
frequency block

6.2. Test Setup

Base station EUT

6.3. Test Procedure

Test Procedures for Temperature Variation:

1. The EUT was set up in the thermal chamber and connected with the base station.

2. With power OFF, the temperature was decreased to -10°C and the EUT was stabilized for
three hours. Power was applied and the maximum change in frequency was recorded within
one minute.

3. With power OFF, the temperature was raised in 10°C step up to 45°C. The EUT was stabilized
at each step for at least half an hour. Power was applied and the maximum frequency change
was recorded within one minute.

4. If the EUT can not be turned on at -10°C, the testing lowest temperature will be raised in 10°C
step until the EUT can be turned on.

Test Procedures for Voltage Variation
1. The EUT was placed in a temperature chamber at 25+5° C and connected with the base
station.
2. The power supply voltage to the EUT was varied from DC 5V to 3.5V
3. The variation in frequency was measured for the worst case.
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6.4. Test Data

Frequency VS Voltage
Mode Voltage Frequency error frequency error
V) (Hz) (ppm)
4.1V 17.67 0.02
GSM 850
3.7V -18.28 -0.02
CH 190
3.1V 15.31 0.02
4.1V -26.28 -0.01
PCS 1900
3.7V 36.18 0.02
CH661
3.1V -29.57 -0.02
Frequency VS Temperature
Mode Temperature Frequency error frequency error
(C) (Hz) (ppm)
-30 18.45 0.02
-20 19.24 0.02
-10 17.96 0.02
0 21.45 0.02
GSM 850
10 -15.77 -0.02
CH190
20 18.54 0.02
30 -12.27 -0.02
40 -13.29 -0.02
50 -21.32 -0.01
-30 36.32 0.02
-20 23.25 0.01
-10 28.76 0.02
0 37.24 0.02
PCS 1900
10 -24.77 -0.01
CH661
20 31.42 0.02
30 -24.35 -0.01
40 21.21 0.02
50 -16.29 -0.02
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Frequency VS Voltage
Mode Voltage Frequency error frequency error
) (Hz) (ppm)
4.1V 17.52 0.02
EGPRS850
3.7V -18.34 -0.02
CH 190
3.1v 15.46 0.02
4.1V -26.71 -0.01
EGPRS1900
3.7V 36.35 0.02
CH661
3.1V -29.57 -0.02

Frequency VS Temperature

Mode Temperature Frequency error frequency error
(C) (Hz) (ppm)
-30 18.27 0.02
-20 19.15 0.02
-10 17.77 0.02
0 21.83 0.02
EGPRS850
10 -15.32 -0.02
CH190
20 17.54 0.02
30 -12.62 -0.02
40 -13.63 -0.02
50 -21.57 -0.01
-30 36.43 0.02
-20 23.29 0.01
-10 28.52 0.02
0 37.17 0.02
EGPRS1900
10 -24.54 -0.01
CH661
20 31.73 0.02
30 -24.28 -0.01
40 21.18 0.02
50 -16.46 -0.02
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7. Conducted Spurious Emission

7.1. Limit

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier (P)
on any frequency outside the frequency band by at least (43 + 10 log P) dB, in this case, -13dBm.

7.2. Test Setup

Base Station Power devider EUT

Aftenuators

Spectrum Analyzer

7.3. Test Procedure

1. The EUT was connected to spectrum analyzer and base station via power divider.

2. The low, middle and high channels of each band and mode’s spurious emissions for 30MHz to 10th
Harmonic were measured by Spectrum analyzer.
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7.4. Test Plot

Test Mode: GSM 850 CH 128

Agilent Spextrum Analyzer - Sweph S&
RL [

Center Freq 515.000000 MHz Avyg Type: Log-Pur L Frequency
PHO: Fast Ly THigiFres Rus Ay g[Hald>100H00 s
IF G aln:Low #hsten: 40 dB

Reaf Offget 120 dB
Ref 35.00 dEm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 KHz #VEW 300 KHz Sweep 93.3 ms (40001 pts)

usE i Points changed: all races clearad

Agilent Spectrum Analyzer - Swept SA
B i | S0 A G | : ALIGN AUTO SETTEET
Marker 1 12.710833333333 GHz , Avg Type: RMS
) Trig: Free Run Avg|Held:> 1001100 N
IFGain:Low #Atten: 30 dB

NextPeak
Ref Offset 12.8 dB Mkr1 12.711 GHz Bl

Ref 28.80 dBm -41.521 dBm —

Next Pk Right
| s |
Next Pk Left
||
Marker Deltal
| e ————-—

Mkr—CF

Start 1.000 GHz Stop 12.750 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 19.60 ms (601 pts)

MSG EESTATUS
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Test Mode: GSM 850 CH 190

Agilent Spectrum Analyzer - Swept SA
RL kF i

Center Freq 515.000000 MHz

IFGain:Low

agl 1,

Avg Type: Log-

Trig: Fres Run Awg|Hold:=100M00

#hsten: 40 dB

Mkri1 836.531 MHz
23.232 dBm

e athe e i e e e e

Start 30.0 MHz
#Res BW 100 kKHz

u=E i Paints changed: all races clearad

#VEWW J00 KHz

Stop 1.0000 GHz
Sweap 93.3 ms (40001 pts)
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Fregquency

Agilent Spectrum Analyzer - Swept SA
B i | S0 A G |
Marker 1 11.927500000000 GHz

IFGain:Low

Ref Offset12.8 dB
Ref 28.80 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

ALIGN AUTO

v Trig: Free Run

Avg Type: RMS
Avg|Held: 631100
#Atten: 30 dB
Mkr1 11.928 GHz
-43.281 dBm

Stop 12.750 GHz
Sweep 19.60 ms (601 pts)

MSG EESTATUS

Peak Search

NextPeak
| B — |
Next Pk Right
| s |
Next Pk Left
||
Marker Deltal
| e ————-—

Mkr—CF
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Test Mode: GSM 850 CH 251

Agilent Spectrum Analyzer - Swopt SA

AL RF

Center Freq 515000000 MHz _ 4 Type: Frequency
PR Fast Lyt Trig: Free Run Avg|Hold:=100M00
IFGain:Low #Atten: 40 dB

Mkr1 848.801 MHz
23.039 dBm

1

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.3 ms (40001 pts)

wsa .i/Paints changed: all races cleared

Agilent Spectrum Analyzer, - Swept SA
T | ALIGN AUTO

’ . ¥ Peak Search
Marker 1 10.204166666667 GHz , Avg Type: RMS
PNO: Fast Ly 1rg:FreeRun Avg|Hold: 851100
IFGain:Low #Atten: 30 dB

Mkr1 10.204 GHz NextPeak
R 10208 Gz |

Next Pk Right
| e ———— |
Next Pk Left
e mmmmnmamai |
Marker Delta
| B ———

Mkr—CF

Start 1.000 GHz Stop 12.750 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 19.60 ms (601 pts)

MSG E STATUS
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Test Mode: GSM 1900 CH 512

Agilent Spectrum Analyzer - Swept SA
RF : ’

Center Freq 10.015000000 GHz T fAvg Type: Log-Pur
PN ] Trig-Fras Run Aug|Hold:> 100M00
IFGainLow #itten; 40 dB

Mkr1 1.850 3 GHz
24,349 dBm

Start 30 MHz Stop 20.000 GHz
#Res BW 1.0 MHz #BW 3.0 MHz Sweep 50.7 ms {40001 pts)

WsG i Paints cha nged; all iraces clearad ETATUS

Test Mode: GSM 1900 CH 661

ALIEAALTD

Bvg Type: Log-Pwr Freguency
PHOE Fast [, 1hg-FreeRun Avg|Held:> 1007100
IFGaimiL ow #htten: 40 4B

Start 30 MHz Stop 20,000 GHz
#Res BIWW 1.0 MHz #BW 3.0 MHz Sweep 50.7 ms (40001 pts)

WG L Paints changed; all races clearad STATUS
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Test Mode: GSM 1900 CH 810

Agilent Spectrum Analyzer - Swopt SA

R ALGRALTO

Bug Type: Lag-Pwr Freguency
Avg|Held:> 1000100

MKkr1 1.909 7 GHz
24.776 dBm

Start 30 MHz Stop 20.000 GHz
#Res BW 1.0 MHz #FVBW 3.0 MHz Sweep 50.7 ms (10001 pts)

usG L Alignment Completed STATUS
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8. Radiated Spurious Emission

8.1. Limit

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier (P)

on any frequency outside the frequency band by at least (43 + 10 log P) dB, in this case, -13dBm.

8.2. Test Setup

Antenna Tower

= EUT . S

d ;|
| = B ——
j<— -5 L - T
= £ | b | b
L— & { \ A A |
| - ‘ (Turntable) ’ \ ) -

Ground Reference Plane

=9
Test Receiver E T

)! L p—
o ol | Ampidies IComroslerr—

| 1

8.3. Test Procedure

1. The EUT was placed on an non-conductive rotating platform with 0.8 meter height in an anechoic
chamber. The radiated spurious emissions from 30MHz to 10th harmonious of fundamental
frequency were measured at 3m with a test antenna and a spectrum analyzer with RBW=
1MHz,VBW= 1MHz ,peak detector settings.

. During the measurement, the EUT was enforced in maximum power and linked with a base station.
All the spurious emissions (record as LVL) at 3m were measured by rotation of the turntable and the
test antenna raised and lowered over a range from 1 to 4 meters in both horizontally and vertically
polarized orientations.

. Final spurious emissions levels were measured by substitution method according to TIA/EIA-603-C.
The EUT was replaced by dipole antenna (for frequency below 1GHz) or Horn antenna (for
frequency above 1GHz) at same location with same polarize of receiver antenna and then a known
power of each measure frequency from S.G. was applied into the dipole antenna or Horn antenna
through a Tx cable, and then recorded the maximum Analyzer reading through raised and lowered
the test antenna. The correction factor (in dB) = S.G. - Tx Cable loss + Substitution antenna gain
—Substitution antenna Loss(only for Dipole antenna) - Analyzer reading. Then final

spurious emissions were calculated with the correction factor, EIRP= LVL + Correction factor and
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ERP = EIRP - 2.15

8.4. Test Result

Test Mode: GSM 850 CH128
Frequency Antenna LVL Correction Result Limit Margin

(MHz) polarization (dBm) factor(dB) (ERP)(dBm) (dBm) (dB)
537.31 H -58.19 -6.53 -64.72 -13 51.72
537.31 \Y -61.45 -6.53 -67.98 -13 54.98
1648.4 H -56.52 115 -45.02 -13 32.02
1648.4 \% -46.66 10.56 -36.1 -13 23.1

Test Mode: GSM 850 CH190
1673.2 H -55.96 10.94 -45.02 -13 32.02
1673.2 \% -52.36 10.9 -41.46 -13 28.46

Test mode: GSM 850 CH251
1697.6 H -49.14 11.67 -37.47 -13 24.47
1697.6 \Y -44.81 11.13 -33.68 -13 20.68

Test Mode: GSM 1900 CH512
Frequency Antenna LVL Correction Result Limit Margin
(MHz) polarization (dBm) factor(dB) (ERP)(dBm) (dBm) (dB)
537.31 H -59.12 -6.53 -59.12 -13 46.12
537.31 \Y -61.25 -6.53 -61.25 -13 48.25
3700.4 H -58.39 14.92 -58.39 -13 45.39
3700.4 \% -49.91 14.95 -49.91 -13 36.91
Test Mode: GSM 1900 CH661
3760 H -59.22 15.03 -59.22 -13 46.22
3760 \Y, -50.26 15.11 -50.26 -13 37.26
Test mode: GSM 1900 CH810
3819.6 H -59.38 15.15 -59.38 -13 46.38
3819.6 \Y -50.45 15.2 -50.45 -13 37.45
Note: All the other emissions not recorded were too low to read, and deemed to comply with limit.
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9. Band Edge Requirement

9.1. Limit

The mean power of emissions must be attenuated below the mean power of the unmodulated carrier
(P) on any frequency outside the frequency band by at least (43 + 10 log P) dB, in this case, -13dBm.

9.2. Test Setup

Baﬁe Station Power devider EUT

Aftenuators

Spectrum Analyzer

9.3. Test Procedure

1. The EUT was connected to Spectrum Analyzer and Base Station via power divider.
2. The band edges of low and high channels for the highest RF powers were measured.
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9.4. Test Plot

N

Aglent Spectrum Anatyzor - Swopl SA

RL F & EhEE TN 5

Center Freq 824.000000 MHz A g Type: Pwr(RM Frequency
Fhir Far —re Trig: Free Run Avg|Hold: 71100

IFGaln-Low #Asten: 30 4B

center Freq
824,000000 MHz

StartFreq
B23.000000 MHz

|eesscoseeveeennl
StopFreq
825.000000 MHz
| bacoasassasamune |

CFStep

200,000 kHz
Aute Mar
|

Freq Offset

- eTea o, 0 Hz
ala h\'"ﬁluﬂ_in'ﬂ'ﬂ' Yo "

Start 823.000 MHz ) Stop 825.000 MHz
#Res BW 5.1 kHz #VBW 10 kHz* #Sweep 1.00s (1001 pts)

Agilent Spectrum Analyzer - Swepl SA
RL R i

Center Freq 849.000000 MHz Au g Type: Pur(RMS) Frequency
Ee for —ro Trig:Free Run Avg|Hold: 711100
IF Galn:Lowe 2hgten: 30 4B

Center Freq
849000000 MHz

StartFreq
848000000 MHz

Start 84.8.000 MHz SlErp 830.000 MHz
#Res BW 5.1 kHz #VBW 10 kHz* #Sweep 1.00 s (1001 pts)

usa| .1 File <PICTURE. png> saved
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Test Mode: GSM 1900

Agilont Spoectrum Anatyzor - Swopt 54

RF ET ENGE:

Center Freq 1.850000000 GHz Avg Type: Per(RME)
PHO: Far ~s- 1rg:FreeRun Avg|Held: T2M00
IFGaln:Low #Aman: 30 48

Frequency

000 GHz
dBm

st
L il "f.q._'-.-'r‘-v"‘*”""""y

Stop 1.851000 GHz

Start 1.849000 GHz
#Sweep 1.00 5 (1001 pts)

#Res BW 3.1 kHz #FYBW 10 kHz*

usc 1 Data owt of range; The value 35 was clipped to the maximum value of 30,

Agilent Spectrum Analyzor - Swapt SA
T ET EREED ALIGHAL
Center Freq 1.910000000 GHz Avg Type: Pur(RMS) i Frequency
PHO: Far & 1rig:Free Run Avg|Held: 71100
IF Gal: Lover #ntten: 30 4B
Offset Mkr1 1.910 0
5.00 dBm -18.

11"“'1 i
Lol
! gt '.I.I-JIAr.1|J'L"'.Wq‘M"“1-'|r

L
ot

Stop 1.911000 GHz
#Sweep 1.00 s (1001 pts)

STATUS

Start 1.900000 GHz
#Res BW 5.1 kHz #VEW 10 kHz*
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10. Power Line Conducted Emission

11.1.Test Standard and Limit
11.1.1 Test Standard
FCC Partl5 C Section 15.207

11.1.2 Test Limit

Maximum RF Line Voltage (dBuV)
Frequency -
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Remark: (1) *Decreasing linearly with logarithm of the frequency.
(2) The lower limit shall apply at the transition frequencies.

11.2. Test Setup

Shielding Room

Ground Referonce Pana

11.3.Test Procedure

1) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 50Q /50uH + 5Q linear impedance. The power cables of all other units of the EUT were
connected to a second LISN 2, which was bonded to the ground reference plane in the same way as the
LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple power
cables to a single LISN provided the rating of the LISN was not exceeded.

2) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane.

The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
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ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and

bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

The Test Receiver setup: RBW=9kHz, VBW=30kHz, Sweep time= auto

11.4. Test Data

Please to see the following pages
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Conducted Emission Test Data

EUT: Rugged Smartphone M/N: HGO6
Operating Condition: Charging & Working mode
Test Site: Shielded room
Operator: Jason
Test Specification: AC120V/60Hz
Polarization: Line
Note Tem:25°C  Hum:50%
80 Level (dBuV)
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Conducted Emission Test Data
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EUT: Rugged Smartphone M/N: HGO6
Operating Condition: Charging & Working mode

Test Site: Shielded room

Operator: Jason

Test Specification:

AC 120V/60Hz

Polarization: Neutral
Note Tem:25C  Hum:50%
80 Level (dBuV)
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11 Peak-to-Average Ratio

11.1 Limit
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In measuring transmissions in this band using an average power technique, the

peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

11.2 Test Setup

Base Station Fower devider EUT

Aftenuators

Spectrum Analyzer

11.3 Test Procedure

The EUT’ RF output port was connected to Measurement Instrument(s)
and Base Station via power divider, and then measure the test data.

11.4 Test Result

Test Band Test Mode Test Channel Measured[dB] Limit [dB] Verdict
LCH 0.10 13 PASS
GSM MCH 0.10 13 PASS
HCH 0.10 13 PASS
GSM1900
LCH 0.16 13 PASS
GPRS MCH 0.16 13 PASS
HCH 0.16 13 PASS
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Test plots of worst case
GSM mode

LRI T Epam & Ha

Test plots of worst case
GSM mode
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