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1. SUMMARY

1.1. Test Standards

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

FCC Rules Part 22: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Rules Part 24: PUBLIC MOBILE SERVICES

FCC Rules Part 27: MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

TIA/EIA 603 E March 2016: Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

ANSI C63.26: 2015: American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services

KDB 971168 D01 Power Meas License Digital Systems v03: MEASUREMENT GUIDANCE FOR
CERTIFICATION OF LICENSED DIGITAL TRANSMITTERS

1.2. Report version

Revised No. Date of issue Description

01 2019-06-12 Original

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
~Tel.: (86)755 27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
For anti-fake verification, please visit the official website of Certification and
Accreditation Administration of the People’s Republic of China : yz.cnca.cn
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1.3. Test Description

Test Item Section in CFR 47 Result Test Engineer

Part 2.1046
Part 22.913(a)
Part 24.232(c)

Part 27.50

Conducted Output Power Pass Roy Luo

. Part 24.232
Peak-to-Average Ratio Part 27 50 Pass Roy Luo

Part 2.1049

99% Occupied Bandwidth Part 22.917(b)
& 26 dB Bandwidth Part 24.238(b)

Part 27.53

Pass Roy Luo

Part 2.1051
Part 22.917
Band Edge Part 24.238 Pass Roy Luo

Part 27.53

Part 2.1051

Conducted Spurious Part 22.917
Emissions Part 24.238

Part 27.53

Pass Roy Luo

Part 2.1055(a)(1)(b)

Frequency stability vs Part 22.355
temperature Part 24.235

Part 27.54

Pass Roy Luo

Part 2.1055(d)(1)(2)

Frequency stability vs Part 22.355
voltage Part 24.235

Part 27.54

Pass Roy Luo

Part 22.913(a)
ERP and EIRP Part 24.232(b) Pass Roy Luo
Part 27.50

Part 2.1053
Radiated Spurious Part 22.917

Emissions Part 24.238
Part 27.53

Pass Roy Luo

Note: The measurement uncertainty is not included in the test result.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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1.4. Test Facility

1.3.1 Address of the test laboratory
CTC Laboratories, Inc.

Add: 2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua
District, Shenzhen, Guangdong, China

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

ISED Registration No.: CN0029
The 3m alternate test site of CTC Laboratories, Inc.EMC Laboratory has been registered by

Certification and Engineer Bureau of Industry Canada for the performance of with Registration NO.:
CNO0029 on Dec, 2018.

FCC-Registration No.: CN1208
CTC Laboratories, Inc. 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 CN1208, Sep 07, 2017.

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 CTC Laboratories, Inc 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 CTC Laboratories, Inc. is reported:

Test Items Measurement Uncertainty Notes
Frequency stability 25 Hz (1)
Transmitter power conducted 0.57 dB 8}
Transmitter power Radiated 2.20dB QD
Conducted spurious emission 9KHz-20 GHz 1.60 dB (1)
Conducted Emission 9KHz-30MHz 3.39dB (1)
Radiated Emission 30~1000MHz 4.24 dB 8}
Radiated Emission 1~18GHz 5.16 dB 8}
Radiated Emission 18-40GHz 5.54 dB (1)
Occupied Bandwidth | e (1)
EmissionMask | mmemeeeee 8}
Modulation Characteristc | e 8}
Transmitter Frequency Behavior | - (1)

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

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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1.5. Environmental conditions

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

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

CTC Laboratories, Inc.
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2. GENERAL INFORMATION

2.1. Client Information

Applicant: ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan District,

Address: Shenzhen, Guangdong, 518057, P.R. China

Manufacturer: ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan District,

Address: Shenzhen, Guangdong, 518057, P.R. China

Factory: ZTE Corporation

ZTE Plaza, Keji Road South, Hi-Tech, Industrial Park, Nanshan District,

Address: Shenzhen, Guangdong, 518057, P.R. China

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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2.2. General Description of EUT

Product Name:

WCDMA/GSM Feature Phone

Model/Type reference:

ZTE F322

Marketing Name:

ZTE

Listed Model(s):

/

Power supply:

3.7Vdc 800mAh from Li-ion Battery

Model: Li3708T42P3nh533456

Battery 1:
3.7Vdc 800mAh

Battery 2: Model: 5C0802
3.7Vdc 800mAh

Adapter 1: Model:50.069MX03
Input:100-240Vac 50/60Hz 0.2A
Output:5Vdc/0.5A

Adapter 2: Model: TPA-97050050U01

Input:100-240Vac 50/60Hz 0.15A
Output:5Vdc/0.5A

Hardware version:

HS520 MB_V2.0

Software version:

ZTE_F322V1.0_20190603

GSM

Operation Band:

GSM850: UL: 824MHz~848MHz, DL: 869MHz~894MHz
PCS1900: UL: 1850MHz~1910, DL: 1930MHz~1990MHz

Supported Type:

GSM/GPRS

Modulation Type:

GMSK for GSM/GPRS

Antenna Type:

PIFA Antenna

Antenna Gain;

GSM 850: -0.81dBi
PCS 1900: -0.81dBi

WCDMA

Operation Band:

Band Il; UL: 1852.4MHz~1907.6MHz, DL: 1932.6MHz~1987.4MHz
Band V: UL: 826.4MHz~846.6MHz, DL: 871.6MHz~1891.4MHz

Modulation Type:

QPSK for WCDMA

Antenna Type:

Internal Antenna

Antenna Gain;

WCDMA 1I: -0.26dBi
WCDMA V: -0.26dBi

Remark: The Test EUT support two SIM card(SIM1,SIM2),so all the tests are performed at each SIM card
(SIM1,SIM2) mode, the datum recorded is the worst case for all the mode at SIM1 Card mode.

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China

Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
For anti-fake verification, please visit the official website of Certification and
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2.3. Description of Test Modes and Test Frequency
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The EUT has been tested under typical operating condition. The CUM200 used to control the EUT
staying in continuous transmitting and receiving mode for testing.

Test Frequency:
GSM 850 PCS 1900
Channel Frequency (MHz) Channel Frequency (MHz)
128 824.20 512 1850.20
190 836.60 661 1880.00
251 848.80 810 1909.80
WCDMA Band Il WCDMA Band IV WCDMA Band V
Channel | Frequency (MHz) Channel Frequency (MHz) Channel | Frequency (MHz)
9262 1852.40 1312 1712.40 4132 826.40
9400 1880.00 1413 1732.60 4183 836.60
9538 1907.60 1513 1752.60 4233 846.60
2.4. Measurement Instruments List
Output Power (Radiated) & Radiated Spurious Emission
Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
1 EMI Test Receiver R&S ESCI 100967 Dec. 28, 2019
2 High pass filter |COMPliance Direction) — gqy; 34202 Dec. 28, 2019
systems
3 Log-Bicon Antenna Schwarzbeck CBL6141A 4180 Dec. 28, 2019
4 Log-Bicon Antenna Schwarzbeck CBL6141A 4181 Dec. 28, 2019
5 Spectrum Analyzer HP 8563E 02052 Dec. 28, 2019
6 Horn Antenna Schwarzbeck BBHA 9120D 648 Dec. 28, 2019
7 Horn Antenna Schwarzbeck BBHA 9120D 649 Dec. 28, 2019
8 Ulira-Broadband ShwarzBeck BBHA9170 25841 Dec. 28, 2019
Antenna
9 Ultra-Broadband ShwarzBeck BBHA9170 25842 Dec. 28, 2019
Antenna
10 Pre-Amplifier HP 8447D 1937A03050 | Dec. 28, 2019
11 Pre-Amplifier EMCI EMC051835 980075 Dec. 28, 2019
12 Splitter Mini-Circuit ZAPD-4 400059 Dec. 28, 2019
13 |Signal Generator Agilent N5182A 1019356 Dec. 28, 2019
UNIVERSAL
14 RADIO Rohde & Schwarz CMU200 114694 Dec. 28, 2019
COMMUNICATION
15 Antenna Mast uc UC3000 N/A N/A
16 Antenna mast MATURO TAM-4.0-P N/A N/A
17 Turn Table uc UC3000 N/A N/A
18 Cable Below 1GHz Schwarzbeck AK9515E 33155 Dec. 28, 2019
19 |Cable Above 1GHz Hubersuhner SUCOFLEX102 DA1580 Dec. 28, 2019

mﬂ""r - :LF'

CTC Laboratories, Inc.
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Output Power(Conducted) & Occupied Bandwidth & Emission Bandwidth & Band Edge
Compliance & Conducted Spurious Emission

Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
UNIVERSAL
1 RADIO Rohde & Schwarz CMU200 114694 Dec. 28, 2019
COMMUNICATION
2 Spectrum Analyzer | Rohde & Schwarz FSU 100105 Dec. 28, 2019
3 Spectrum Analyzer | Rohde & Schwarz FUV40-N 101331 Dec. 28, 2019
4 Splitter Mini-Circuit ZAPD-4 400059 Dec. 28, 2019
5 RF nggl‘zc“on HUBER+SUHNER | RE-7-FL N/A Dec. 28, 2019
7 Attenuator E_%?;’;%S;VG EMS@;?; 10 Dec. 28, 2019
Frequency Stability
Item Test Equipment Manufacturer Model No. Serial No. Calibrated until
UNIVERSAL
1 RADIO Rohde & Schwarz CMU200 114694 Dec. 28, 2019
COMMUNICATION
2 Spectrum Analyzer | Rohde & Schwarz FSU 100105 Dec. 28, 2019
3 Spectrum Analyzer | Rohde & Schwarz FUV40-N 101331 Dec. 28, 2019
4 Splitter Mini-Circuit ZAPD-4 400059 Dec. 28, 2019
5 Climate Chamber ESPEC EL-10KA 05107008 Dec. 28, 2019

Note: 1. The Cal. Interval was one year.

2. The cable loss has calculated in test result which connection between each test instruments.

Tel.: (86)755-27521059
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3. TEST ITEM AND RESULTS

3.1. Conducted Output Power
LIMIT:

GSM850/WCDMA Band V: 7W
PCS1900/WCDMA Band II/WCDMA Band IV: 2W

TEST CONFIGURATION

Cominunication
EUT Splitter Tester

Power meter

Note: Measurement setup for testing on Antenna connector

TEST PROCEDURE

The transmitter output port was connected to base station.

The RF output of EUT was connected to the power meter by RF cable and attenuator, the path
loss was compensated to the results for each measurement.

Set EUT at maximum power through base station.
Select lowest, middle, and highest channels for each band and different modulation.
Measure the maximum PK burst power and maximum Avg. burst power.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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TEST RESULTS
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Conducted Power (dBm)
GSMS850 CH128 CH190 CH251
824.20MHz 836.60MHz 848.80MHz
GSM 31.19 33.00 34.08
1TXslot 31.67 33.37 34.28
GPRS 2TXslots 30.66 33.75 33.63
(GMSK) 3TXslots 28.21 30.05 31.17
4T Xslots 26.88 28.72 29.89
Conducted Power (dBm)
GSM1900 CH512 CH661 CH810
1850.2MHz 1880.0MHz 1909.8MHz
GSM 28.68 28.67 29.95
1TXslot 28.19 28.15 29.31
GPRS 2TXslots 27.56 29.56 29.04
(GMSK) 3TXslots 25.11 25.25 26.54
4TXslots 23.56 23.75 25.04

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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Conducted Power (dBm)
WCDMA Band Il CH9262 CH9400 CH9538
1852.40 1880.00 1907.60
RMC 12.2K 21.96 23.06 22.08

Conducted Power (dBm)
WCDMA Band V CH4132 CH4183 CH4233
826.40 836.60 846.60
RMC 12.2K 21.59 21.60 21.37

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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3.2. Peak-to-Average Ratio
LIMIT:

The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13dB.

TEST CONFIGURATION

® [or Peak-to-Average Ratio

Communication
EUT Splitter Tester

Spectrum Analyzer

TEST PROCEDURE

® For Peak-to-Average Ratio
1. The testing follows FCC KDB 971168 v03r01 Section 5.7.1.

2. The EUT was connected to spectrum and communication tester via a splitter

3. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.

4. The highest RF powers were measured and recorded the maximum PAPR level associated with
a probability of 0.1 %.

6. Record the deviation as Peak to Average Ratio.

TEST RESULTS

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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Frequency Peak-to-Average Limit
EUT Mode Channel (MH2) Ratio(dB) (dB) Result
128 824.20 7.68 13
GSM 850
GMSK 190 836.60 7.71 13
251 848.80 7.68 13
128 824.20 7.71 13
GSM 850
GPRS 190 836.60 7.71 13
251 848.80 7.68 13
PASS
512 1850.20 7.65 13
PCS 1900
GMSK 661 1880.00 7.68 13
810 1909.80 7.65 13
512 1850.20 7.68 13
PCS 1900
GPRS 661 1880.00 7.68 13
810 1909.80 7.65 13
WCDMA Band 9262 1852.40 3.10 13
Il 9400 1880.00 3.10 13
WCDMA 9538 1907.60 3.13 13
PASS
WCDMA Band 4132 826.40 3.22 13
V 4183 836.60 2.64 13
WCDMA 4233 846.60 3.10 13
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GSM 850_ GMSK_ Lowest channel

Spectrum J# | |:%1|

Ref Level 30.00 dBm  Offset 10.70 dB
j& ALt 35 de AQT 2.3ms @ RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

ICF 824.2 MHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak |  crest | 10% | 1% | 0% | o010 |
Trace1l | 27.19dem | 34.82dém | 7.63de | 7.57de | 7.68ds | 7.68de | 7.eade |
—
i ] Wi

Date: 5.JUN.2019 11:45:29

GSM 850_ GMSK_ Middle channel

Spectrum J# | |:%1|

Ref Level 30.00 dBm  Offset 10.70 dB
j& ALt 35 de AQT 2.3ms @ RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

ICF 836.6 MHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak |  crest | 10% | 1% | 0% | o010 |
Trace1l | 27.29dem | 34.94dBm | 765de | 7.57de | 7.62ds | 7.71de | 7.74de |
—
i ] Wi

Date: 5.JUN.2019 11:46:03
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GSM 850_ GMSK_ Highest channel

Spectrum | |E%1|

Ref Level 30.00 dBm  Offset 10.93 dB
j& ALt 35 de AQT 2.3ms & RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

[cF 848.8 MHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace 1 [ 27.15dem | 34.80dem | 7.65de | 7.57d8 | 7.e5de | 7.68de | 7.74dB |
i ] Wi

Date: 5.JUN.2019 11:46:37
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GSM 850_ GPRS__ Lowest channel

Spectrum # | |n§l|

Ref Level 30.00 dBm  Offset 10.70 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 824.2 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 27.54dem | 35.19dBm | 765de | 7.57de | FeEds | 7F.7ide | 7F.7ide |
—
i ] X

Date: 5.JUN.2019 12:53:50

GSM 850_ GPRS_ Middle channel

Spectrum # | |n§l|

Ref Level 30.00 dBm  Offset 10.70 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 836.6 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 2766 dem | 35.31dBm | 765de | 757de | Fe2ds | 7F.7ide | 7.74de |
—
i ] X

Date: 5.JUN.2019 12:54:26
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GSM 850_ GPRS__ Highest channel

Spectrum | |E%1|

Ref Level 30.00 dBm  Offset 10.93 dB
j& ALt 35 de AQT 2.3ms & RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

[cF 848.8 MHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace 1 [ 27.53dem | 35.168dBm | 7.65de | 7.50d8 | 7.e5de | 7.68de | 7.74dB |
i ] Wi

Date: 5.JUN.2019 12:55:02
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PCS 1900 GMSK _ Lowest channel

Spectrum 9 | |E%1|

Ref Level 30.00 dBm  Offset 17.95 dB
j& ALt 35 de AQT 2.3ms & RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

[cF 1.8502 GHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace 1 | 28.44dem | 36.06cdBm | 7.62de | 7.54d8 | 7.62de | 7.65d8 | 7.68dB |
i ] Wi

Date: 5.JUN.2019 12:16:25

PCS 1900_ GMSK_ Middle channel

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

BN REESAEATERERERS

For anti-fake verification, please visit the official website of Certification and
e e Accreditation Administration of the People’s Republic of China : yz.cnca.cn



http://yz.cncaic.cn/

@ Page 21 of 59 Report No.: GTI20191150F

Spectrum # | |n§[|

Ref Level 30.00 dBm  Offset 17.95 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 1.88 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 2326 dem | 35.88dBm | 762de | 7.54de | FeES5dE | 7FeEde | Fesde |
—
i ] X

Date: 5.JUN.2019 12:16:58

PCS 1900_ GMSK_ Highest channel

Spectrum # | |n§[|

Ref Level 30.00 dBm  Offset 17.95 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 1.0098 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 23.23dem | 35.85dBm | 762de | 7.54de | FeE2de | 7Fe5de | 7.7ide |
—
i ] X

Date: 5.JUN.2019 12:17:32
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PCS 1900_ GPRS__ Lowest channel

Spectrum # | |n§l|

Ref Level 30.00 dBm  Offset 17.95 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 1.8502 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 23.79dem | 36.41dBm | 762de | 7.54de | FeE2dE | FeEde | Fesde |
—
i ] X

Date: 5.JUN.2019 13:32:19

PCS 1900_ GPRS_ Middle channel

Spectrum # | |n§l|

Ref Level 30.00 dBm  Offset 17.95 dB

| Att 35 de  AQT 2.3 ms @ RBW 1 MHz
SGL TRG:IFP

@153 Clrw

[cF 1.88 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 2363 dem | 36.25dBm | 763de | 7.54de | FES5dE | 7FeEde | Fesde |
—
i ] X

Date: 5.JUN.2019 13:32:55
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PCS 1900 _ GPRS_ Highest channel

Spectrum | |E%1|

Ref Level 30.00 dBm  Offset 17.95 dB
j& ALt 35 de AQT 2.3ms & RBW 1 MHz
SGL TRG:IFRP

L.lSa Clrw

[cF 1.9098 GH=z Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace 1 [ 28.77dem | 36.39dém | 7.63de | 7.54ds | 7.ezde | 7.65d8 | 7.65dB |
i ] Wi

Date: 5.JUN.2019 13:33:31
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Band Il_ WCDMA_ Lowest channel

Spectrum 9 | |E%1|

Ref Level Z5.00 dBm

j= ALt 35dB AQT 1.6 ms @ RBW 5 MHz
SGL
@153 Clrw

[cF 1.8524 GHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace1 [ 9.32 dém | 12.69cdBm | 3.37de | 168d8 | 267de | 3.10de | 330dB |
i ] Wi

Date: 5.JUN.2019 15:08:35

Band Il_ WCDMA_ Middle channel
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Spectrum # | |n§[|

Ref Level Z5.00 dBm

j& ALt 35 dBE AQT 1.6 ms @ RBW & MHz
SGL

@15a Clrw _]

[cF 1.88 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Trace 1 | 1063 dem | 13.98dBm | 3.34de | 165d8 | 267cdE | 310de | 330de |
—
i ] X

Date: 5.JUN.2019 15:08:58

Band Il_ WCDMA_ Highest channel

Spectrum # | |n§[|

Ref Level Z5.00 dBm

j& ALt 35 dBE AQT 1.6 ms @ RBW & MHz
SGL

L.lSa Clrw

[cF 1.0076 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 9.85dBm | 13.22dBm | 3.37de | 1.7ide | 267dE | 313de | 330de |
—
i ] X

Date: 5.JUN.2019 15:09:20
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Band V_ WCDMA _ Lowest channel

Spectrum J# | |:%1|

Ref Level 30.00 dBm  Offset 15.40 dB
j& ALt 35 de AQT 1.6 ms & RBW &5 MHz
SGL Count 2/2
@®15a Clrw _]

[cF 826.4 MHz Mean Pwr + 20.00 dBb
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | o010 |
Trace 1 [ 29.53dem | 33.16dem | 3.64de | 1.71ds | 27zde | 3.22de | 345dB |
—
i ] i

Date: 5.JUN.2019 15:56:50

Band V_ WCDMA _ Middle channel
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Spectrum # | |n§[|

Ref Level 30.00 dBm  Offset 15.40 dB

| Att 35 de  AQT 1.6 ms & RBW &5 MHz
SGL Count 343

@153 Clrw

[cF 836.4 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 29.21dem | 32.06dBm | 285de [ 159de | 235d8 | 2e4de | 27sde |
—
i ] X

Date: 5.JUN.2019 15:57:13

Band V_ WCDMA_ Highest channel

Spectrum # | |n§[|

Ref Level 30.00 dBm  Offset 15.40 dB

| Att 35 de  AQT 1.6 ms & RBW &5 MHz
SGL Count 343

@153 Clrw

[cF 846.6 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10%p | 190 | 0.a% | o0.01% |
Tracel | 23.99dem | 32.31dBm | 332de | 165d8 | 264dB | 310de | 3Z2ede |
—
i ] X

Date: 5.JUN.2019 15:57:35
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3.3. Occupy Bandwidth
TEST CONFIGURATION

Conununication
EUT Splitter Tester

Nofte: Measurement sefup for testing on Anfenna connector

TEST PROCEDURE

The EUT's output RF connector was connected with a short cable to the spectrum analyzer
RBW was set to about 1% of emission BW, VBW =3 times RBW.

-26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth is the
delta frequency between the two points where the display line intersects the signal trace.
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TEST RESULTS

Frequency | 99% Occupy bandwidth -26dB bandwidth
EUT Mode Channel (MH2) (KH2) (KHz)
128 824.20 243.13 307.25
GSM 850
(GMSK) 190 836.60 244.57 302.90
251 848.80 243.13 310.14
128 824.20 244.57 308.70
GPRS850
(8PSK, 1Slot) 190 836.60 246.02 302.90
251 848.80 247.47 314.49
512 1850.20 248.91 310.14
PCS1900
(GMSK) 661 1880.00 247.47 305.80
810 1909.80 246.02 315.94
512 1850.20 248.91 315.94
GPRS1900
(8PSK.1Slot) 661 1880.00 246.02 313.04
810 1909.80 247.47 308.70
9262 1852.40 4153.4 4674
WCDMA Band I
9400 1880.00 4138.9 4689
(QPSK)
9538 1907.60 4153.4 4689
4132 826.40 4153.4 4710
WCDMA Band V
(QPSK) 4183 836.60 4182.3 4710
4233 846.60 4167.9 4710

Note: GSM&GPRS use the same modulation technical (GMSK), and with the same channels, so the
99% OBW and the -26dB of GPRS not performed.
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Test plots as follow:

99% Occupy bandwidth and -26dB bandwidth
GSM 850 GPRS 850

rum W a2 £ rum # i
Ref Level 35,00 dém  Offset 9.00 dB = RBW 5 kHz Ref Leval 35,00 deém  Offset .00 GB w RBW 5 kHz
ko Att 45dB @ SWT SO0 ms & VBW S0 kHz  Mode auto Sweep ko Att 4500 @ SWT SO0 MS @ VBW SOkHZ  Mode Auta Sweep
S6L S6L
1= [e1Fmax
dl mi[1] E dl [ mif1] 0.145 dem|
30 dBm ; 30 dBm !
L5 2 bl 024.04630 MHzZ
20 dBm - WM‘"J“" ""‘vlllc Vve 243.125904406 kHz 20 dBm r;ﬁ’“"'- L L 11 e B 244.579002409 kHz
r 3] 28,28 dBm| ),‘- R 26.82 dBm|
10 dim - 024,19710 MHz 10 dim " W 024.22029 MHzZ
: " '1[‘
T dom—i . Sdgm=—i01 0.820 dB s :
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5 s iy
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40 dBre uﬂ'wu S— 40 AP o
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~50 dBm -50 dBm
50 4B 50 4B
CF 024.2 MHz 691 pts Span 1.0 Miiz CF 024.2 MHz 691 pts Span 1.0 Miiz
Marker Marker
Type | Ref | Trc | ®-walua 1 ¥-walus | Function | Function Result | Type | Ref | Tre | ¥-valus | y-valun | Functlan_ | Function Result |
M1 1 82404783 MHz 2.07 dBrn M1 1 B24.04638 MHZ 0.15 dim
T1 1 02407044 MHz 12,11 dBm Oce Bw 243,125904406 kHz T1 1 024.07044 MHz 12,08 dim Cee bw 244,573082409 kiiz
T2 1 B24. 32156 MH2 12.03 dBm L 1 B24.32301 MHZ 12.72 dim
M2 1 £24.1571 MHz 28.28 dBm Mz 1 B824.22029 MHZ 26,82 dbm
03 M1 1 307.25 kH2 -0.54 dB 03 M1 1 308.7 kHz -0.88 d8
— —

Date: 5.JUN.2019 12:40:14

Lowest channel Lowest channel

Date: 5.JUN.2019 11:33:17

Spectrum Jl-] k2 Spectrum Jl-] e
Ref Level 35.00 dam offset 9.00 dB w RBW 5 kHz Ref Leval 35.00 dém Offset 9.00 di » RBW 5 kHz
[= Att 45dB & SWT 500 ms & VBW 50 kHz Mode Auto Swosp [= Att 45 di = SWT 500 ms & VBW 50 kHz Mode Auto Sweep
SGL SGL
[e1Femax e max
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Marker Marker
Type | Ref | Trc | ®-walua 1 ¥-walus | Function | Function Result | Type | Ref | Tre | ¥-valus | y-valun | Functlan_ | Function Result |
M1 1 836,45217 MMz 0.88 dBm M1 1 B26.45217 MMz 1.5E dBm
Ti 1 B36.47044 MHz 11.59 dim Qcc bw 244,573002409 kHz Ti 1 B36.47690 MHz 14,06 dim Occ Bw 246020260492 kHz
T2 1 #36, 72301 MHZ 13.52 dBm T2 1 B36. 72301 MHZ 13,52 dim
Mz 1 B36.61304 MHZ 27.48 dBm Mz 1 B36.59855 MHZ 27,61 oBm
o3 M1 1 302.9 kHz 0.10 d& o3 M1 1 302.9 kHiz -1.48 da
— —

Date: 5.JUN.2019 12:40:50

Middle channel Middle channel

Date: 5.JUN.2019 11:33:52

Spectrum Jl-] k2 Spectrum Jl-] e
Ref Level 35,00 dam  Offset 9.23d6 w RBW 5 krz Ref Level 35,00 dim  Offset 9.23 b = RBW 5 kiz
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99% Occupy bandwidth and -26dB bandwidth

PCS 1900
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99% Occupy bandwidth and -26dB bandwidth
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T2 1 1.0544039 GHz 12,32 dilm T2 1 0204994 MHz 1116 dBm
o1 w1 1 4,674 MHz -1.73 b Mz 1 §27.2261 MHz 19,77 dBm
M2 1 1852979 GHz 21.55 dBm D3| M1 1 4.7101 MHz 0.56 dB 1
| TAR RN W i (1 paamnaaa
Date: 18.JUN.2019 10:54:35 Date: 5.JUN.2019 15:58:24

Lowest channel

Lowest channel

- -
Spectrum ] "ﬂ’ Spectrum ] l
Ref Lovel 27.06 dam  Offset 17.06 dB & RBW 100 kHz Ref Lovel 20.00 d8m  Offset 10,00 dB & RBW 100 kHz
le At 2068 BWT 19 ps @ VBW I00 kHz  Mode Auto FFT ke att 20 48 SWT 19 ys @ VBW 300 kHz  Moda Auto FFT
@ 1R View (@ 1m Max
1] 20,75 dBn o Ik P S T ——— -6.34 dBm|
20 dB —— = R 1LHBO9ZG0 GHA 10 dBm A HAA.0377 MHz
g Oce Bw 4.138929080 MH; Oce Bw 4.182044420 MHZ
10 Mi[1] -5.70 dAn o dem ma[1] 20,76 dRm|
LTG50 GHY HAS. 4935 MHZ
0 di
-10 dim
01 5 \
=10 di -— =, P -
I —— PR AT e BT
-40 dim
«40 di
50 dém
50 -60 B
60 di
-70 dim
=70 di
CF 1.86 GHz G691 pts Span 10.0 MHz | [| CF 8364 MHz 691 pts Span 10.0 MHz
|Frarker Markur
Type | Ref | Tre | H-value 1 Yovalue | Function | Function Result Type | Ret | Tre | X-val 1 -value | | Funclion Result |
ML 1 1.877656 GHz ~E.70 dBm ML 1 B34.0377 MHz ~6.34 dBrn
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3.4. Out of band emission at antenna terminals
LIMIT

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10
log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified
minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13
dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In
this way a translation of the specification from relative to absolute terms is carried out.

TEST CONFIGURATION

Communication
EUT Splitter Tester

Attenuator

TEST PROCEDURE

1. The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation.

2. The resolution bandwidth of the spectrum analyzer was set at 1MHz; sufficient scans were taken to
show the out of band Emissions if any up to 10th harmonic.

3. For the out of band: Set the RBW = 1MHz VBW =3 times RBW, Start=30MHz, Stop= 10th

harmonic.

TEST RESULTS
Remark: we test all modulation type and record worst case at Voice mode.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
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GSM 850
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-60 gim -60 dBm
starl 7.0 GH2 BHUD pi s Blop 13,6 GHz Btart 13.6 GHz w00 i

Date: 5.JUN.2019 12:13:31

i

Date: 5.JUN.2019 12:13:50

Slop 20,0 GHr

7GHz~13.6GHz

13.6GHz~20GHz

Highest channel

Spectrum .l-] |B? Spectrum J-I |'{?
Ref Level 35.00 dbm  Offsel 3.73 ob = RDW 1 MHZ Rof Level 35.00 a8 Offsel 12.00 0B = RBW 1 MH:

le art 40dE  SWT 1ms @ VBW 3MH  Mode Auto Sweep be are 35 dR @ SWT F00 me & VAW 3 MH2  Mode Auto Sweep

Sl SGL

@ 1Rm Max @ 1Rm Max

) MI[1] 32.42 dBm w11l 1.0 dim

0 946,170 MHz 30 dam 6973390 GHz
20 g8 20 divm

10 10 ak

0 g8 0d8

-10 gBm -10 dBm

(01 -13.000 dasm 01 -13.0 AR
20 g =20 di
-30 dbm L 30 d
" " TSP TN PROY P |
o T VIl S L i ki A A e e
ot / "
dilm 4
50 ¢8 -50 diém
-60 dim -60 dBm:
Hrart 3000 MH: 1000 pi s Stop 1.0 GHz Blart 1.0 GHz H200 pis Slop 7.0 GHz
w

Date: 5.JUN.2019 12:14:48

Date: 5.JUN.2019 12:15:18

30MHz~1GHz

1GHz~7GHz

Spectrum

Highest channel

Ref Level 35.00 g2m Offset 14.88 dB & RBW 1 MMz

=

[ Spectrum l—‘]

po art

=E

Hef Level 35.00 dbm OFfset 14,68 08 e RBW 1 M
A0d8  BWT  26.4ms @ VBW 3 MMz Mode Auto Swesp b ALt 40dE SWT  25.6ms @ VBW IMHz  Mode auto Sweop
561 56l
(@ 15 Max [@ 17t
N Mil1] 24,65 dBm| . Mi1] 21.22 dBm
30 12.116460 GHZ 30 18147500 GHz
20 dBm 20 di
10 g8 10 gim:
0 dam 0 gBm:
10 N =10 dBm-
O 3 dBn 01 -13.000 dga
<20 dam

=20 dém

=40 dBamv 40 dBbm
S0 S0 d
=60 dim: A0 d
Htart 7.0 GHz GHOD |'ll£ Hlnp 13.6 GHz Stort 10.6 GHe 6400 Ph Slllp 20.0 GHe
il ] i
Date: 5.JUN.2019 12:15:36

Date: 5.JUN.2019 12:15:54

7GHz~13.6GHz

13.6GHz~20GHz
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WCDMA Band II

(e
Spectrum

|

Lowest channel

Date: 5.JUN.2019 15:25:19

-
ID%,’ Spectrum ] ID%,’
Rof Lavel 2500 dam  Offsat  7.33 d8 & RBW 1 MH2 Ref Lavel 25.00 dam Offsat 10.73 48 & RBW 1 Muz
fo ALt A5 4B SWT 1313 ps & VDW I MH:  Mode auto FFT P ALl 3548 = SWT S5 @ VOW IMH:  Mode suto Sweep
Count 16/50 Count 3/3
(@ 17m Max (@ 1Rm Max
MI[1] 28.02 dBm MI[1] 15.81 dBm
20 dam T96.5170 MHz 20 dam e 1.851770 GHz
mM2{1] 3,54 dibm
10 4B 10 dB: 4794000 GHz
0 dBm 0 dBm
10 10
D1 -13.000 dBir D1 <13 i
-20 danr -20 darr
a0 a0
i 2
t t 40 dim
50 dém
-60 dim -60 dim
70 gam 70 dBm
Start 30.0 M:z 30001 pts Stop 10GHz Start 1.0 Glli 30001 pts Stop S0 Giz
Date: 5.JUN.2019 15:24:17

30MHz~1GHz

1GHz~5GHz

Lowest channel

Spectrum lu\’,’ Spectrum lu\’,’
Ref Lavel 10.00 d&m Offset 15.29 d8 & RBW 1 MH: Ref Lavel 10.00 d&m Offsat 15.40 d8 & RAW 1 MH:
ke art 2008 @ SWT S5 ® VBW IMHZ  Mode Auto Sweep fe ant 20928 & SWT S5 @ VBW IMHz  Moda Auto Sweep
Count 3/3 Count 3/3
@ 1Em Max @ 1Em Max
M1[1] 47.06 dBm Mi[1] 44.40 dBm
5.554260 GHz 16.705310 GHz
0 dam 0 dam
-10 daer -10 daer
D1 -13.000 demm D1 -13.000 dem
-20 dim -20 dim
-30 gam -30 gam
40 dim 40 dim -
250 s e L S RS, R e, S T e I g S VAV
50 B 50 B
70 8 70 8
-0 B -0 B
Start 5.0 GHz 30001 pts Stop 12.0 GHz Start 12.0 GHz
— — — # —

Date: 5.JUN.2019 15:26:20

5GHz ~12GHz

30001 Els

i

Date: 5.JUN.2019 15:27:19

SloE 20.0 GHz

12GHz~20GHz

(e
Spectrum

|

Middle channel

=
ID%,’ Spectrum ] ID%,’
Rof Lavel 2500 dam  Offsat  7.33 d8 & RBW 1 MH2 Ref Lavel 25.00 dam Offsat 10.73 48 & RBW 1 MW
fo ALt A5 4B SWT 1313 ps & VDW I MH:  Mode auto FFT P ALl 3548 = SWT 55 @ VOW IMH:  Mode Auto Sweep
Count 16/50 Count 3/3
(@ 17m Max (@ 1Rm Max
MI[1] 29,21 dBm . MI[1] 16.95 dBm
20 dam 9449540 MHz 20 dam 5 1.8B0970 GHz
mM2[1] 99.52 dibm
10 4B 10 dB: 4790533 GHz
0 dBen 0 dBen
10 10
D1 -13.000 dBir 1 -13.000 dinr
-20 danr -20 darr
a0 a0
40 dam F Y -40 dam -
50 dém
-60 dim -60 dim
70 gam 70 dBm
Start 30.0 M:z 30001 pis Stop 10GHz start 1.0 Glli 30001 pis Stop S0 Giz
Date: 5.JUN.2019 15:27:50 Date: 5.JUN.2019 15:28:52
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WCDMA Band II

Middle channel

(e
Spectrum ]

Date: 5.JUN.2019 15:29:54

=
ID%,’ Spectrum ] ID%,’
wof Lavel 10.00 dim  Offsat 1529 d8 e REBW 1 MHz wof Lavel 10.00 dim  Offset 1540 d9 e RBW 1 MHz
b ALL 20 dB - SWT S5 @ YOW I MH:  Mode suto Sweep poe ALL 20 dB = SWT 55w YOW 2 Mz Mode Auto Sweep
Count 3/3 Count 3/3
@ 1Rm Max @ 1Rm Max
Mi[1] 46,83 dBm Mi[1] 44,55 dBm
5.642930 GHz 19.490280 GHz
0 B 0 B
10 gem: -10 gem:
D1 -13.000 dBn D1 -13.000 dBn
20 di 20 di
a0 a0
w0 w0
e | N e S Tl f"‘v'\/"\.f\/’\f\'
il [ M A" — L e =T e
-60 didm: -60 didm:
-70 dgm -70 gem
-80 dém: -80 dém:
Start 5.0 Glli 30001 Els SIOE 12.0 GHz Start 12.0 GLI,? 30001 Els SIOE 20.0 GHz

Date: 5.JUN.2019 15:30:53

5GHz ~12GHz

12GHz~20GHz

Highest channel

Spectrum

l 2 Spectrum lu\’,’
Ref Lovel 25.00 dam  Offset  7.33 48 & RBW 1 MH2 Ref Lovel 25.00 dam Offset 10.73 48 & RBW 1 MH:
fo At IS g8 SWT 1313 ps @ VBW 3IMHz  Mode Auto FFT p= At 3508 = SWT 55 @ VBW 3IMHz  Mode Auto Sweep
Count 16/50 Count 3/3
@ 1Em Max @ 1Em Max
M1[1] 39,12 dBm . Mi[1] 16.76 dBrmy
20 dam 897.9110 MHz 20 dam N 1.906570 GHz
(1) 19,19 dim
10 dém 10 dém 3.B1IGO0 GHz
0 dém 0 dém
-10 dém. -10 dém.
011 -13.000 dBn 01 -13.000 dén
-20 B -20 dbm
-30 dém -30 dém
K
-40 dBm . -40 dBm
e s W —T
0l ! 50 ¢n
60 dBm 60 dBm
70 ¢8 70 o8
Start 30,0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 5.0 GHz
—— — W — — — w

Date: 5.JUN.2019 15:31:24

Date: 5.JUN.2019 15:32:26

30MHz~1GHz

1GHz~5GHz

Highest channel

s s
Spectrum ] ID%,’ Spectrum ] ID%,’
wof Lavel 10.00 dim  Offsat 1529 d8 e REBW 1 MHz wof Lavel 10.00 dim  Offset 1540 d8 e RBW 1 MHz
b ALL 20 dB - SWT S5 @ YOW I MH:  Mode suto Sweep poe ALL 20 dB = SWT 55w YOW 2 MH:  Mode suto Sweep
Count 3/3 Count 3/3
@ 1Rm Max @ 1Rm Max
Mi[1] AR89 dBm Mi[1] 44,71 dBm
5.725530 GHz 16.7TARTI0 GH2
0 B 0 B
-10 gem: -10 gem:
D1 -13.000 d&n D1 -13.000 d&n
20 di 20 di
a0 a0
w0 w0 -
PP - . PeAS P A NS A
— i e Sl i P — = g
-60 didm: -60 didm:
-70 dgm -70 gem
-80 dém: -80 dém:
Start 5.0 Glli 30001 Els SloE 12.0 GHz Start 12.0 GLI,? 30001 Els SloE 20.0 GHz
Date: 5.JUN.2019 15:33:28 Date: 5.JUN.2019 15:34:27
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WCDMA Band V

Lowest channel

Date: 5.JUN.2019 16:00:50

- -
Spectrum ] ID%,’ Spectrum ] ID%,’
Rof Lavel 2500 dam  Offsat  7.33 d8 & RBW 1 MH2 Ref Lavel 25.00 dam Offsat 10.73 48 & RBW 1 Muz
fo ALt A5 4B SWT 1313 ps & VDW I MH:  Mode auto FFT P ALl 3548 = SWT S5 @ VOW IMH:  Mode suto Sweep
Count 19/50 Count 3/3
(@ 17m Max (@ 1Rm Max
MI[1] . 21.37 dBm MI[1] 29,55 dBm
20 dam T * 828.0090 MH: 20 dam 1644610 GHz
M2[1] 99,62 dim
10 B 1165563 MHZ 10 g8
0 dBm 0 dBm
10 10
01 -13. B | (01 -13. B
-20 danr T -20 darr
a0 1 L a0
40 dim —
50 dém
-60 dim -60 dim
70 gam 70 dBm
Start 30,0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts Stop 5.0 GHz
p—— — W — - — ﬁ

Date: 5.JUN.2019 16:01:52

30MHz~1GHz

1GHz~5GHz

Lowest channel

Spectrum lu\’,’ Spectrum lu\’,’
Ref Lovel 1000 dam  Offset 1529 d8 e RBW 1 MHz Ref Lovel 1000 dém  Offset 1540 d8 e RBW 1 MH:
be att 20 08 w SWT 55 @ VBW IMHz  Mode Auto Sweep b At 20 g8 = SWT 535 @ VOW 3MHZ  Mode Auto Sweep
Count 3/3 Count 3/3
@ 1Rm Max @ 1Rm Max
M1l1] 40,93 dBm ETEY 4+4.56 dBm
7.818220 GHz 16.802740 GHz
0 dem 0 dem
<10 die <10 dam
«13.000 dBm 01 -13.000 dem-
-20 dim: -20 dim:
=30 gem: =30 gem:
-40 didm: -40 didm: 26 ot
B "JMWWMMM i e M \/\a
60 dBam 60 dBam
70 i 70 i
-80 g -80 g
Start 5.0 GHz 30001 pts Stop 12.0 GHz Start 12.0 GHz 30001 pts Stop 10.0 GHz
— — —_— # — — —_— #

Date: 5.JUN.2019 16:02:53

Date: 5.JUN.2019 16:03:52

5GHz ~12GHz

12GHz~18GHz

Middle channel

I3 I3
Spectrum ] ID%,’ Spectrum ] ID%,’
Rof Lavel 2500 dam  Offsat  7.33 d8 & RBW 1 MH2 Ref Lavel 25.00 dam Offsat 10.73 48 & RBW 1 MW
fo ALt A5 4B SWT 1313 ps & VDW I MH:  Mode auto FFT P ALl 3548 = SWT 55 @ VOW IMH:  Mode Auto Sweep
Count 19/50 Count 3/3
(@ 17m Max (@ 17m Max
MI[1] 20,97 dBm MI[1] 29,46 dBm
20 dam 835.2800 MH: 20 dam 1.823140 GHz
mM2{1] 20,01 dim
10 4B 91,5520 MHz 10 4B
0 dBen 0 dBen
10 10
01 -13 BT l 01 -13 BT
-20 danr ‘ ‘ -20 darr
a0 ] L a0
40 dim i ‘” w -40 dam -
-5 50 dém
-60 dim -60 dim
70 gam 70 dBm
Start 30.0 M:z 30001 pis Stop 10GHz start 1.0 Glli 30001 pis Stop S0 Giz

Date: 5.JUN.2019 16:04:24

Date: 5.JUN.2019 16:05:25

30MHz~1GHz

1GHz~5GHz
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WCDMA Band V

Middle channel

Date: 5.JUN.2019 16:06:27

i i
Spectrum ] ID%,’ Spectrum ] ID%,’
wof Lavel 10.00 dim  Offsat 1529 d8 e REBW 1 MHz wof Lavel 10.00 dim  Offset 1540 d9 e RBW 1 MHz
b ALL 20 dB - SWT S5 @ YOW I MH:  Mode suto Sweep poe ALL 20 dB = SWT 55w YOW 2 Mz Mode Auto Sweep
Count 3/3 Count 3/3
@ 1Rm Max @ 1Rm Max
Mi[1] AR.86 dBm Mi[1] 44,53 dBm
7.817290 GHz 16.791940 GHz
0 B 0 B
10 gem: -10 gem:
D1 -13.000 dBn D1 -13.000 dBn
20 di 20 di
a0 a0
w0 w0 -
e . vl o~ ——‘\/’Wm
et A LS e S e — ——— e i e T
-60 didm: -60 didm:
-70 dgm -70 gem
-80 dém: -80 dém:
Start 5.0 GHz 30001 pts Stop 12.0 GHz Start 12.0 GHz 30001 pts
(Stor 505z 3000104 T | ey EITE

Date: 5.JUN.2019 16:07:26

SloE 10.0 GHz

5GHz ~12GHz

12GHz~18GHz

Highest channel

Spectrum l v Spectrum lu\’,’
Ref Lovel 25.00 dam  Offset  7.33 48 & RBW 1 MH2 Ref Lovel 25.00 dam Offset 10.73 48 & RBW 1 MH:
fo At IS g8 SWT 1313 ps @ VBW 3IMHz  Mode Auto FFT p= At 3508 = SWT 55 @ VBW 3IMHz  Mode Auto Sweep
Count 19/50 Count 3/3
@ 1Em Max @ 1Em Max
M1[1] ] . 21.05 dBm Mi[1] 39.56 dBmy
20 dam B45.9210 MHzZ 20 dam 4.775810 GHz
(1) 10,48 dBm
10 dém TO8.1270 MMz 10 dam
0 dém 0 dém
-10 dém. -10 dém.
011 -13.000 dBn 011 -13.000 dBn
-20 B -20 B
-30 dém -30 dém
-40 gam -40 gam N
I
il 50 ¢8
60 dBm 60 dBm
70 ¢8 70 o8
Start 30,0 MHz 30001 pts Stop 1.0 GHz Start 1.0 GHz 30001 pts
EXTETEL Zoouipr: e | e ZoooLpr:

Date: 5.JUN.2019 16:07:58

Date: 5.JUN.2019 16:08:59

Sln: 5.0 GHz

30MHz~1GHz

1GHz~5GHz

Highest channel

s s
Spectrum ] ID%,’ Spectrum ] ID%,’
wof Lavel 10.00 dim  Offsat 1529 d8 e REBW 1 MHz wof Lavel 10.00 dim  Offset 1540 d8 e RBW 1 MHz
b ALL 20 dB - SWT S5 @ YOW I MH:  Mode suto Sweep poe ALL 20 dB = SWT 55w YOW 2 MH:  Mode suto Sweep
Count 3/3 Count 3/3
@ 1Rm Max @ 1Rm Max
Mi[1] AB.96 dBm Mi[1] 44,61 dBm
6. 985480 GHz 16.794540 GHz
0 B 0 B
-10 gem: -10 gem:
D1 -13.000 d&n D1 -13.000 d&n
20 di 20 di
a0 a0
w0 w0 -
i — - -, M\v—#m
= R AR == e L el
-60 didm: -60 didm:
-70 dgm -70 gem
-80 dém: -80 dém:
Start 5.0 Glli 30001 Els SloE 12.0 GHz Start 12.0 GLI,? 30001 Els SloE 10.0 GHz
Date: 5.JUN.2019 16:10:01 Date: 5.JUN.2019 16:11:00

CTC Laboratories, Inc.
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3.5. Band Edge compliance
LIMIT

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10
log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified
minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13
dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In
this way a translation of the specification from relative to absolute terms is carried out.

TEST CONFIGURATION

Comimunication
EUT Splitter Tester

Attenuator

TEST PROCEDURE

1. The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation.

2. Setthe RBW=5 KHz, VBW = 50KHz, Span=1MHz Sweep time= Auto for 2G system measurement.

Set the RBW=50 KHz, VBW = 300KHz, Span=1MHz Sweep time= Auto for 3G system
measurement.

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
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GSM 850
Max Measurement Results I
Channel Frequency Frequenc Limit Verdict
Number (MHz) (I3IHZ) y Values (dBm) (dBm)
128 824.20 823.976 -16.98 -13.00 Pass
251 848.80 849.021 -17.26 -13.00 Pass
Spectrum .J-] ['{'7 Spectrum 1-] E
Ref Level 25,00 dbm  Olfsel 5.00 08 = RBW 5 iz Rof Luvel 25.00 dBm  Offsul 9.23 0B = RBW & bH:
po art 45 di @ BWT 15 @ VBW 50 kH:  Mode Auto Sweep po At 45 di & BWT 16 & VAW S0kH?  Mode Auto Sweep
SaL SGL
(@ 1Fm Max (@ 1rm Max
Mi[1] 16.90 dBrmy mif1] 17.26 dBm
30 g §29.97601 MHz 0 dam 849.02029 MHz
20 dar o 20 dim .leJ"'"“
10 dam "-’W ‘hi‘"\.l 10 "U'J‘r‘ w"“ -
},JI" I, 1,
. o % ves i N,
IJr Y I‘P In
A0 [ \ -10 gBm & \
01 -13.000 dBm + ,j l.\ 01 -12.000 dim hY mL
-20 dbm ))A('I\n f("‘ '\f‘{‘-&r"“ 20 TLW;" f L g"\{\_
-30 dim : T l‘fy X
F 1V N
40 d J.,-__"fh 40 d “""'m.,\’\’
::.::Ew.n _JM,UMM'"‘"M"'M". 50 d S ""»'mw-\.«w.-u
60 dém 60 i
CF #2400 MHz a1 pis Span 1.0 MHz CF B40.0 MHz 591 pis pan 1.0 MHZ
) )i P2
Date: 5.JUN.2019 11:35:46 Date: 5.JUN.2019 11:36:56
GPRS 850
Measurement Results -
Channel Frequency Frequenc Limit Verdict
Number (MHz) (l\?IHz) y Values (dBm) (dBm)
128 824.20 823.979 -17.41 -13.00 Pass
251 848.80 849.015 -15.80 -13.00 Pass
Spectrum .J-] ['{'7 Spectrum 1-] E
Ref Level 25.00 dbm  Offsel 9.00 00 = RBW 5 bz Rof Luvel 25.00 dBm  Offsul 9.23 0B = RBW & bH:
po art 45 di @ BWT 15 @ VBW 50 kH:  Mode Auto Sweep po At 45 dB e BWT 16 & VAW S0kH?  Mode Auto Sweep
SaL SGL
(@ 1Fm Max (@ 1rm Max
Mi[1] 17.41 dBm mif1] 15.80 dBm
0 gem 029.97971 MHz 0 dim 84901594 MHz
20 dar LTy 20 dim NE
10 gam 2 ! Mlﬁl i 10 ' f"f a i
f ) . o Y
o da Py T 0 7 -
a0 d [ I‘\ -10 gBm o \
01 -13.000 dBm - _,r‘ 1 -12.000 dm 1
-20 dBm '_‘uznauh' \\‘,A““L 20 dagpeLs T .
r \
<30 dém: L 4, :;1*- i,
I f \
a0 - 1\ )-'.n 1 .
™
ra b
:f-:.hﬂwi | eda il == ’ e o by
60 dém 60 i
CF B249.0 MH2 A1 prs H"H"I 1.0 MHz CF 849.0 MH> 691 FI"\. ﬂllﬂ[l 1.0 MHz
) ) P2
Date: 5.JUN.2019 12:43:03 Date: 5.JUN.2019 12:44:32
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PCS 1900

Measurement Results

Limit

Channel Frequency Freauenc Verdict
Number (MHz) (I3IHZ) y Values (dBm) (dBm)
512 1850.20 1849.995 -14.98 -13.00 Pass
810 1909.80 1910.004 -14.08 -13.00 Pass
Spectrum l% Spectrum Jl'] [%
wef Lovel 35,00 d8m  Offsel 15,06 d8 & RBW 5 kHe Rof Loval 35.00 dam  Offsat 16.06 di & RAW 5 kH2
fo are A5 dB @ BWT 14 @ VBW S0kHZ  Mode Auto Sweep f= Att 45db = SWT 15 @ VYBW 50 kHz  Mode suto Swoep
S0l SGL
[# 77 max (@ 17m Max
s o A i o
- - 20 di g,
HM‘ ! MMA.'(L, , ﬂJ.JM 1W
10 dem 10 +
,,/‘ L i~ \LL

0 dEm / '\\, o ffj T

istm D1 -13 B ! \“ saaem :-:r.:s 000 dBir \1\ i

20 d e f .“""‘"\ o =20 deJ i ‘1\,‘

P ., / W

= lvr" dBm iy 8

40 - “"H 40 d \\“

IO IS et wa N
&0 dBm- &0 di

CF 1.085 GHz 691 & SHnH 1.0 MHz wl GHz M senn 1.0 MHz

J wa I 3

Date: 5.JUN.2019 12:07:23 Date: 5.JUN.2019 12:08:33

EGPRS 1900

Measurement Results

Limit

Channel Frequency Frequenc Verdict
Number (MHz) (|3|HZ) y Values (dBm) (dBm)
512 1850.20 1849.975 -16.13 -13.00 Pass
810 1909.80 1910.008 -13.62 -13.00 Pass
Spectrum l% Spectrum Jl'] [%
wef Lovel 35,00 d8m  Offsel 15,06 d8 & RBW 5 kHe Rof Loval 35.00 dam  Offsat 16.06 di & RAW 5 kH2
fo e 45 dB @ BWT 15 @ VBW S0kHD  Mode buto Sweep fe Att 45dE = SWT Ls @ YBW S0 kHz  Mode auto Swoeep
6L SGL
[# 77 max (@ 17m Max
20 d e I.Iz-l'J'IIr:.:ul::ulzt::ri.)\ w0d i 1 Uulllji:l:lﬁu‘:ﬁ:k:
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WCDMA Band Il

(MH2z2)

Values (dBm)

(dBm)

Measurement Results L
Channel Frequency Freauenc Limit Verdict
Number (MHz) (I\CJIHZ) y Values (dBm) (dBm)
9262 1852.40 1849.97 -17.11 -13.00 Pass
9538 1907.60 1910.05 -19.45 -13.00 Pass
Spectrum [? Spectrum [?
Raf Laval 30.00 dam Offeat 17.06 dB & REW 50 kHz Raf Laval 30.00 dam Offeat 17.06 dB & REW 50 kHz
fo ALL 40 dB SWT 7.9 s w VBW 200 kH:  Mode Auto FFT p ALL 40 dB SWT 37.5 ps & VBW 200 kH:  Mode Auto FFT
e mM1[1] 17.11 dBm e mM1[1] 19,45 dBm
1.8499710 GHz 1.9100580 GHz
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WCDMA Band V
Measurement Results .
Channel Frequency Frequenc Limit Verdict
Number (MH2z) d y

4132

826.40

823.92

Spectrum 'n\:{:r Spectrum 'n\:{:r
Ref Lovel 30.00 dam  Ofset 10.00 dB w RBW 50 kbo Ref Lovel 30.00 dam  OFset 10,23 dB e RBW 50 kH:
fe At A0 g8 SWT 7.9 s & VBW 200 kHz  Mode Auto FFT fe Att A0 g8 SWT 379 ys & VBW 200 kHr  Mode Auto FFT
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3.6. Radiated Power Measurement
LIMIT

GSM850/WCDMA Band V: 7W ERP

PCS1900/WCDMA Band II/WCDMA Band IV: 2W ERP
TEST CONFIGURATION

For the actual test configuration, please refer to the related Item — EUT Test Photos.

Metal Full Soldered Ground Plane
Spectrum Analyzer
I Receiver

Below 1GHz
iy 7 T i .."h"- "_. i F i F AT ._..l'-. iy Y A
BTN AR S VY TR VY MY VYV VARV
.,_-;__'l':'
Harn Antanna - -
 — Bl
— I
e B |
== &) | [ L
= " 3 I Y A
B Turmtable FRER SR R
( B TATAVAYAVAY A — -

Ground Refersnce Flane

Test Receiver am fa] n_@ IbDIHIU:m!_.
I |

Above 1GHz

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
EH ;F Eﬂiﬂﬂ.iﬁﬂﬁ“ﬁ’ﬁﬁﬂﬁ ﬁ"% For anti-fake verification, please visit the official website of Certification and
7 Bt sl

e Accreditation Administration of the People’s Republic of China : yz.cnca.cn



http://yz.cncaic.cn/

Ga Page 46 of 59 Report No.: GTI20191150F

TEST PROCEDURE

1. EUT was placed on a 1.50 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for
emission measurements. The height of receiving antenna is 1.50m. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequencies in three
channels (High, Middle, Low) were measured with peak detector.

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

3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.
Set Test Receiver or Spectrum RBW=1MHz, VBW=3MHz, and the maximum value of the receiver
should be recorded as (Pr).

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

5. An amplifier should be connected to the Signal Source output port. And the cable should be
connecting between the Amplifier and the Substitution Antenna. The cable loss (Pcl), the
Substitution Antenna Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

6. The measurement results are obtained as described below:

Power(EIRP)=PMea- PAg - Pcl + Ga

We used N5182A microwave signal generator which signal level can up to 33dBm,so we not used
power Amplifier for substitution test; The measurement results are amend as described below:
Power(EIRP)=PMea- Pcl + Ga

7. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)
and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

TEST RESULTS

Remark:
1. By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it
was found that “Z axis” position was the worst, and test data recorded in this report.
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Measurement Data (worst case) :

Mode Channel Antenna Pol. ERP Limit (dBm) Result
Vv 30.36
128
H 28.49
GSM850 \Y 32.53
190 38.45 Pass
(GMSK) H 28.07
Vv 33.23
251
H 28.77
Y, 30.71
128
H 26.92
GSM850 190 Y, 32.04 38.45 P
: ass
(GPRS) H 27.10
\Y, 31.98
251
H 28.61
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Mode Channel Antenna Pol. EIRP Limit (dBm) Result
Vv 27.45
512
H 24.17
PCS1900 \4 28.06
661 33.00 Pass
(GMSK) H 23.81
\Y 27.05
810
H 23.03
Vv 27.31
512
H 24.15
PCS1900 \ 25.48
661 33.00 Pass
(GPRS) H 24.32
Vv 25.10
810
H 23.15
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Mode Channel Antenna Pol. EIRP Limit (dBm) Result
Y, 20.16
9262
H 19.78
WCDMA Band I \ 22.06
9400 33.00 Pass
(QPSK) H 19.77
\Y, 22.08
9538
H 19.87
Mode Channel Antenna Pol. ERP Limit (dBm) Result
Y, 21.57
4132
H 18.39
WCDMA Band V \Y 21.41
4183 38.45 Pass
(QPSK) H 18.06
Y, 21.34
4233
H 18.39
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3.7. Radiated Spurious Emission
LIMIT

-13dBm

TEST CONFIGURATION

For the actual test configuration, please refer to the related Item — EUT Test Photos.

RX Antenna
T
Ant. feed | T

point !

----- [Fur : 1-4m
= |
T e——————— Im ———————p
80cm ! !

Metal Full Soldered Ground Plane

Spectrum Analyzer
I/ Receiver
Below 1GHz
AT A LY
VN R VO “'; ".-"lr "‘-.-' .";"; W ."-,-"III WO \.-'.I kY, L7
1:_,_5-"‘ Harn Anfenns Antenna Tower

— BL——

| &lem

Ground Refersnce Flana

Test Receiver = D jﬂ —@ I.Cﬂllilb:mn__.
b

Above 1GHz
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TEST PROCEDURE

1.

8.

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

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

The EUT is then put into continuously transmitting mode at its maximum power level during the test.
Set Test Receiver or Spectrum RBW=1MHz, VBW=3MHz, and the maximum value of the receiver
should be recorded as (Pr).

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

An amplifier should be connected to the Signal Source output port. And the cable should be
connecting between the Amplifier and the Substitution Antenna. The cable loss (Pcl) ,the
Substitution Antenna Gain (Ga) and the Amplifier Gain (PAg) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=PMea- PAg - Pcl + Ga

We used SMF100A microwave signal generator which signal level can up to 33dBm,so we not
used power Amplifier for substitution test; The measurement results are amend as described
below:

Power(EIRP)=PMea- Pcl + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi)
and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi.

Test frequency range should extend to 10™ harmonic of highest fundamental frequency.

TEST RESULTS

Remark:

1.

2.

By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it
was found that “Z axis” position was the worst, and test data recorded in this report.
We test all modulation type and record worst case at Voice mode.
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Measurement Data (worst case):

Page 52 of 59 Report No.: GTI20191150F

GSM850
Channel Frequency .Spu.rious Emission Limit (dBm) Result
(MHz) Polarization Level (dBm)

1648.40 Vertical -43.47
2472.60 Vertical -48.07

128 1648.40 Horizontal -47.88
2472.60 Horizontal -53.53
1673.20 Vertical -43.67

190 2509.80 Vertical -49.68 13.00 Pass
1673.20 Horizontal -47.05
2509.80 Horizontal -54.44
1697.60 Vertical -44.88
2546.40 Vertical -46.30

2ot 1697.60 Horizontal -44.42
2546.40 Horizontal -47.40

Remark :

1. The emission levels of below 1 GHz are very lower than the limit above10dB and not show in test report.

PCS1900
Frequency Spurious Emission o
Channel MH Limit (dBm) Result
(MHz) Polarization Level (dBm)
3700.40 Vertical -46.48
512 5550.60 Vertical -51.16
3700.40 Horizontal -47.10
5550.60 Horizontal -52.08
3760.00 Vertical -42.86
5640.00 Vertical -51.58
661 - -13.00 Pass
3760.00 Horizontal -44 91
5640.00 Horizontal -53.91
3819.60 Vertical -42.55
810 5729.40 Vertical -46.50
3819.60 Horizontal -48.74
5729.40 Horizontal -52.67
Remark :

1. The emission levels of below 1 GHz are very lower than the limit above10dB and not show in test report.
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WCDMA Band Il
Spurious Emission
Channel FrelelLIJ_'ency — Limit (dBm) Result

(MH2) Polarization Level (dBm)
3705.20 Vertical -40.40
5557.80 Vertical -50.42

9262 X
3705.20 Horizontal -47.96
5557.80 Horizontal -52.99
3760.00 Vertical -43.39
5640.00 Vertical -53.34

9400 - -13.00 Pass
3760.00 Horizontal -43.43
5640.00 Horizontal -52.69
3814.80 Vertical -41.58
5722.20 Vertical -52.12

9538 X
3814.80 Horizontal -42.09
5722.20 Horizontal -48.24

Remark :

1. The emission levels of below 1 GHz are very lower than the limit above10dB and not show in test report.

WCDMA Band V

Spurious Emission
Channel Fre'\(}l;lency Limit (dBm) Result
(MH2) Polarization Level (dBm)
1653.20 Vertical -41.69
2479.80 Vertical -52.33
4132 X
1653.20 Horizontal -49.78
2479.80 Horizontal -50.00
1672.80 Vertical -44.10
2509.20 Vertical -51.76
4183 - -13.00 Pass
1672.80 Horizontal -46.12
2509.20 Horizontal -51.15
1692.80 Vertical -38.94
2539.20 Vertical -54.48
4233 X
1692.80 Horizontal -45.91
2539.20 Horizontal -51.99
Remark :

1. The emission levels of below 1 GHz are very lower than the limit above10dB and not show in test report.
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3.8. Frequency stability

LIMIT

Cellular Band: +2.5ppm PCS Band: Within the authorized frequency block

TEST CONFIGURATION

Temperanwe Chamber

Spectnun analvzer EUT
ﬂ | I
At

Variable Power Supply

Note :  Measurement setup for testing on Antenna connector

TEST PROCEDURE

1.

The equipment under test was connected to an external DC power supply and input rated voltage.

RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators.

The EUT was placed inside the temperature chamber.
Set the spectrum analyzer RBW low enough to obtain the desired frequency resolution and

measure EUT 25 °C operating frequency as reference frequ
Turn EUT off and set the chamber temperature to —30 °C. After the te
approximately 30 minutes recorded the frequency.

Repeat step measure with 10 °C increased pe
reached.

Reduce the input voltage to specified extreme voltage variation (+/- 15%) and endpoint, record the
maximum frequency change.
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TEST RESULTS

Page 55 of 59

Report No.: GTI20191150F

Remark: we test all modulation type and record worst case at Voice mode
1. Temperature measurement:

Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz

Voltage Tempera})ture Frequency error Limit Result
(V) ( © Hz ppm (ppm)
-30 -1.65 -0.002005
-20 -1.30 -0.001573
-10 1.37 0.001668
0 8.25 0.010013
3.70 10 12.21 0.014820 +25 Pass
20 14.46 0.017544
30 4.00 0.004849
40 -0.63 -0.000768
50 4.19 0.005086
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Voltage Temperaéture Frequency error Limit Result
(V) ( © Hz ppm (ppm)
-30 46.66 0.024818
-20 -14.03 -0.007462
-10 17.42 0.009264
0 40.87 0.021739
3.70 10 -6.43 -0.003419 +25 Pass
20 -13.13 -0.006987
30 40.39 0.021485
40 43.58 0.023180
50 -7.59 -0.004035

il hemmciar, A sl o i Parpes et e Cuns

Fax: (86)755-27521011
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Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz

Voltage Temperature Frequency error Limit
o Result
(V) O Hz ppm (ppm)
-30 1.48 0.000798
-20 0.78 0.000421
-10 2.93 0.001581
0 -1.20 -0.000648
3.70 10 -0.39 -0.000212 +2.5 Pass
20 3.41 0.001840
30 -1.51 -0.000816
40 -0.11 -0.000062
50 3.1 0.001678
Reference Frequency: WCDMA Band V Middle channel=4183 channel=836.6MHz
Voltage Temperature Frequency error Limit
(V) () Hz ppm (ppm) | e
-30 1.32 0.001576
-20 -2.50 -0.002989
-10 -0.34 -0.000410
0 0.90 0.001073
3.70 10 -1.45 -0.001730 +2.5 Pass
20 0.13 0.000159
30 2.38 0.002840
40 1.39 0.001667
50 -0.94 -0.001121
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2. Voltage measurement:

Page 57 of 59

Report No.: GTI20191150F

Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz

Temperature

Frequency error

Limit

() Voltage (V) ™ opm (opm) Result
4.42 4.33 0.005175
25 3.70 6.99 0.008361 +25 Pass
3.27 2.88 0.003444
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Tempoe rature Voltage (V) Frequency error Limit Result
(C) Hz ppm (ppm)
4.42 12.46 0.006626
25 3.70 37.82 0.020118 +25 Pass
3.27 7.56 0.004024
Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz
Tempoe rature Voltage (V) Frequency error Limit Result
(C) Hz ppm (ppm)
4.42 -8.27 -0.004467
3.70 0.84 0.000454
25 3.27 3.02 0.001629 +25 Pass
3.70 -6.84 -0.003638
3.27 -0.26 -0.000140
Reference Frequency: WCDMA Band V Middle channel=4183 channel=836.6MHz
Tempoe rature Voltage (V) Frequency error Limit Result
(C) Hz ppm (ppm)
4.42 -1.85 -0.002243
25 3.70 0.47 0.000563 +25 Pass
3.27 1.33 0.001608
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4. EUT TEST PHOTOS

Reference to the document No.: Test Photographs 1.
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5. PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Reference to the document No.: External Photographs and Internal Photographs.
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