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1. Test Certification

Product: Handheld GNSS Data Collector

Model No.: HCE320

el s

Trade Mark: CHCN _ V

Applicant: Shanghai Huace Navigation Technology LTD.

Address: Building C, 599 Gaojing Road, Qingpu District, Shanghai, China

Manufacturer: | Shanghai Huace Navigation Technology LTD.

Address: Building C, 599 Gaojing Road, Qingpu District, Shanghai, China

Date of Test: |Dec. 29, 2017-June 27, 2018

Applicable FCC CFR Title 47 Part 2; FCC CFR Title 47 Part 22H;
Standards: FCC CFR Title 47 Part FCC PART 24E

The above equipment has been tested by Shenzhen Tongce Testing Lab. and found
compliance with the requirements set forth in the technical standards mentioned above. The
results of testing in this report apply only to the product/system, which was tested. Other
similar equipment will not necessarily produce the same results due to production tolerance
and measurement uncertainties.

™ /
Tested By: Wj }\3{ Date: June 27, 2018

Brews Xu

Reviewed By: 2,_ %,.vu Date: June 27, 2018

Approved By: June 27, 2018

Tomsin
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Test Result Summary

Report No.: TCT180111E028

Requirement CFR 47 Section Result
Conducted Output §22.913; §2.1046
PASS
Power §24.232;
Peak-to-Average ‘ )
_ §2.1046; §24.232(d) PASS
Ratio
Effective Radiated §2.1046; §22.913(a)
PASS
Power §24.232;
Equivalent Isotropic §2.1046; 822.913(a) PASS
Radiated Power §24.232;
Occupied Bandwidth §2.1049 PASS
§2.1051
Band Edge §22.917(a) PASS
§24.238(a)
Conducted Spurious §2.1051; §22.917
. PASS
Emission §24.238;
Field Strength of §2.1053; §22.917(a)
, ~— PASS
Spurious Radiation §24.238;
Frequency Stability $2.1055:522.355
for Temperature & , PASS
§24.235;
Voltage
Note:
1. PASS: Test item meets the requirement.
2. Fail: Test item does not meet the requirement.
3. N/A: Test case does not apply to the test object.
4. The test result judgment is decided by the limit of test standard.
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I C I Report No.: TCT180111E028

3. EUT Description

Product: Handheld GNSS Data Collector

Model No.: HCE320

Additional Model No.:

CHCH V

3G Version: Rel-6

GSM 850: 824.2MHz—848.8MHz

GSM 1900: 1850.2MHz—1909.8MHz
WCDMA BAND II: 1852.4MHz—1907.6MHz
WCDMA BAND V: 826.4MHz—846.6MHz

Tx Frequency:

GSM 850: 33.66dBm
Maximum Output GSM 1900: 33.07dBm
Power to Antenna: WCDMA BAND II: 23.19dBm
WCDMA BAND V: 23.73dBm

GSM 850: 248.51KHz

99% Occupied GSM 1900: 247.72KHz
Bandwidth: WCDMA BAND II: 4133.2KHz
WCDMA BAND V: 4138.8KHz

GSM: GMSK, 8PSK

Type of Modulation: WCDMA: QPSK

Antenna Type: Internal Antenna

GSM 850:0.775dBi

GSM 1900:0.775dBi
WCDMA BAND II:0.775dBi
WCDMA BAND V:0.775 dBi

Antenna Gain:

Power Supply: DC 3.8V by battery or DC 5V from adapter

Remark: N/A
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4. Generalnformation
4.1. Test environment and mode

Report No.: TCT180111E028

Operating Environment:

Temperature: 25.0°C
Humidity: 56 % RH
Atmospheric Pressure: 1010 mbar

Test Mode:

Operation mode:

Keep the EUT in communication with
CMU200 and select channel with
modulation

the EUT battery was fully-charged.

Remark: This product has a built-in rechargeable battery, so in an independent test,

Results of the following pages.

The sample was placed (0.8m below 1GHz, 0.8m above 1GHz) 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 4min
both horizontal and vertical polarizations. The emissions worst-case are shown in Test

Hotline: 400-6611-140  Tel: 86-755-27673339
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Description Operation Frequency

Report No.: TCT180111E028

GSM 850 PCS1900
Channel: Frequency (MHz) Channel: Frequency (MHz)
128 824.20 512 1850.20
129 824.40 513 1850.40
189 836.40 660 1879.80
190 836.60 661 1880.00
191 836.80 662 1880.20
250 848.60 809 1909.60
251 848.80 810 1909.80
WCDMA Band V WCDMA Band |l
Channel: Frequency (MHz) Channel: Frequency (MHz)
4132 826.40 9262 1852.40
4133 826.60 9263 1852.60
4182 836.40 9399 1879.80
4183 836.60 9400 1880.00
4184 836.80 9401 1880.20
4233 846.60 9538 1907.60
Final test channel:
GSM 850 PCS1900 WCDMA Band V WCDMA Band Il
Frequency Frequency Frequency Frequency
Channel (MH2) Channel (MHz) Channel (MHZ) Channel (MH2)
128 824.20 512 1850.20 4132 826.40 9262 1852.40
190 836.60 661 1880.00 4183 836.60 9400 1880.00
251 848.80 810 1909.80 4233 846.60 9538 1907.60
Page 7 of 72
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4.2. Test Mode

Antenna port conducted and radiated test items were performed according to KDB
971168 D01 Power Meas. License Digital Systems v02r02 with maximum output power.
Radiated measurements were performed with rotating EUT in different three orthogonal
test planes to find the maximum emission.
Radiated emissions were investigated as following frequency range:

1. 30 MHz to 10000 MHz for GSM850 and WCDMA Band V.

2. 30 MHz to 20000 MHz for PCS1900, WCDMA Band Il and WCDMA Band IV.
All modes and data rates and positions were investigated.
Test modes are chosen to be reported as the worst case configuration below:

Report No.: TCT180111E028

Test Mode

Band Radiated TCs Conducted TCs
GSM Link GSM Link

EGPRS class 12 Link

GSM 850 GPRS class 12 Link GPRS class 12 Link
EGPRS class 12 Link EGPRS class 12 Link

GSM Link GSM Link
PCS 1900 GPRS class 12 Link GPRS class 12 Link

EGPRS class 12 Link

WCDMA Band V RMC 12.2Kbps Link RMC 12.2Kbps Link

WCDM Band II

RMC 12.2Kbps Link RMC 12.2Kbps Link

Note: The maximum power levels are chosen to test as the worst case configuration as follows:
GPRS multi-slot class 12 mode for GMSK modulation, EDGE multi-slot class 10 mode for 8PSK modulation.
RMC 12.2Kbps mode for WCDMA band V and WCDMA band II, only these modes were used for all tests. In
addition to above worst-case test, below investigating on all data rates and all modes are compliance with each
FCC test case which has specific test limits. For spurious emissions at antenna port, the EUT was investigated
the band edges on low and high channels, and the unwanted spurious emissions on middle channel for all
modes, the results are PASS, then only the worst-results were reported in the test report. The Radiated Spurious
emissions for GPRS and EDGE modes were investigated on the middle channel and the PASS results were not
worst than those data tested from the highest power channels.
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4.3. Description of Support Units

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment Model No. Serial No. FCC ID Trade Name
/ / / / /

Note:
1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended

use.
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Report No.: TCT180111E028

4.4. Configuration of Tested System

Adapter
120Vac/60Hz

USB Cable

Notebook

0

EUT Dipole Antenna

(B)

————]
System Simulator

4.5. Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuator factor between RF conducted output port and spectrum analyzer. With the
offset compensation, the spectrum analyzer reading level will be exactly the RF output
level. The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

The following shows an offset computation example with RF cable loss 3 dB and a

5dB attenuator.

Example: Offset (dB) = RF cable loss (dB) + attenuator factor (dB).

= 8(dB)

Hotline: 400-6611-140
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5. Facilities and Accreditations
5.1. Facilities

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

e FCC - Registration No.: 645098
Shenzhen Tongce Testing Lab
The 3m Semi-anechoic chamber has been registered and fully described in a report
with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files.

e |C - Registration No.: 10668A-1
The 3m Semi-anechoic chamber of Shenzhen TCT Testing Technology Co., Ltd. has
been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing

5.2. Location

Shenzhen Tongce Testing Lab

Address: 1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China

TEL: +86-755-27673339
5.3. Measurement Uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

No. ltem MU

1 Conducted Emission +2.56dB
2 RF power, conducted +0.12dB
3 Spurious emissions, conducted +0.11dB
4 All emissions, radiated(<1G) +3.92dB
5 All emissions, radiated(>1G) +4.28dB
6 Temperature +0.1°C
7 Humidity +1.0%
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Report No.: TCT180111E028

Test Results and Measurement Data

6.1. Conducted Output Power Measurement

6.1.1. Test Specification

Test Requirement:

FCC part 22.913(a) and FCC part 24.232(b)
FCC part 27.50(d);

Test Method:

FCC part 2.1046

Operation mode:

Refer to item 4.1

GSM 850 7W
i PCS 1900 2W
; WCDMA Band V:7W
WCDMA Band II: 2W
Test Setup: a¥ '

System Simulator EUT

Test Procedure:

1. The transmitter output port was connected to the
system simulator.

2. Set EUT at maximum power through system
simulator.

3. Select lowest, middle, and highest channels for each
band and different modulation.

4. Measure the maximum burst average power for GSM
and maximum average power for other modulation
signal.

Test Result:

PASS

6.1.2. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
System simulator R&S CMU200 111382 Sep. 27, 2018
RF cable
(9KHZ-40GH?2) TCT RE-05 N/A Sep. 27, 2018
Antenna Connector TCT RFC-02 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI)

Hotline: 400-6611-140
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6.1.3. Test data

Conducted Power Measurement Results:

Report No.: TCT180111E028

Average Conducted Power (*Unit: dBm)
Band GSM850 PCS1900
Channel 128 190 251 512 661 810
Frequency 824.20 836.60 848.80 185020 | 1880.00 | 1909.80
GSM (GS'I\:');K’ 17X 32.26 32.38 32.42 28.95 29.27 29.22
GPRS (CSEI'(\)"OSK’ 1TX 1 3290 32.33 32.41 28.97 29.32 29.32
(GPRS (CSEI'(\)"OSK’ 2TX 1 3933 32.41 33.00 28.94 28.40 29.45
GPRS (SI'X'OSK’ STX 1 30,22 30.63 30.87 27.09 27.41 27.23
GPRS (Sl'z)"t)SK’ 4TX 1 9587 20.68 29.58 25.83 25.56 26.82
EGPRS SCZ)SK' 17X 3208 32.35 32.42 29.00 29.27 29.29
EGPRS é?;)SK' 2TX | 3307 32.95 33.66 28.67 33.07 28.91
EGPRS é?;)SK’ STX| 3101 31.63 32.68 26.50 31.91 27.33
EGPRS S’;)SK’ 4TX 1 2980 30.80 30.72 2554 29.80 26.91
Average Conducted Power (*Unit: dBm)
Band WCDMA Band Il WCDMA Band V
Channel 9262 9400 9538 4132 4183 4233
Frequency 1852.4 1880.0 1907.6 826.4 836.6 846.6
RMC 12.2Kbps 2313 2311 23.19 23.73 23.66 23.63
HSDPA Subtest-1 21.99 22.11 22.09 22.69 22.63 22.65
HSDPA Subtest-2 22.31 22.61 22.54 20.66 22.31 20.98
HSDPA Subtest-3 22.20 22.49 21.52 19.89 22.20 20.61
HSDPA Subtest-4 2211 22.64 21.66 20.73 22.11 20.22
HSUPA Subtest-1 21.73 21.04 21.08 2218 22.63 22.19
HSUPA Subtest-2 19.45 19.08 19.56 19.16 20.05 20.02
HSUPA Subtest-3 20.71 21.14 20.95 19.28 21.38 21.42
HSUPA Subtest-4 19.25 19.45 20.02 18.89 20.09 20.36
HSUPA Subtest-5 2114 22.07 22.03 20.42 22.92 22.24

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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6.2. Peak to Average Ratio

6.2.1. Test Specification

FCC part 24.232(d) ; FCC part 22.913;
FCC part 27.50(d);

Test Method: FCC KDB 971168 v02r02 Section 5.7.1

Test Requirement:

Operation mode: Refer to item 4.1

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

- Power Divider
System Simulator
Test Setup: E= 0

EUT

Limit:

OO

L] LI
Spectrum Analyzer

1. The testing follows FCC KDB 971168 v02r02 Section
5.7.1.

2. The EUT was connected to spectrum analyzer and
system simulator via a power divider.

3. Set EUT to transmit at maximum output power.

4. For GSM/EGPRS operating modes, signal gating is

Test Procedure: implemented on the spectrum analyzer by triggering
from the system simulator.

5. Set the CCDF (Complementary Cumulative
Distribution Function) option of the spectrum
analyzer.

Record the maximum PAPR level associated with a
probability of 0.1%.

Test Result: PASS

6.2.2. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018

RF cable
(9kHZ-40GH?2) TCT RE-05 N/A Sep. 27, 2018
Antenna Connector TCT RFC-02 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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6.2.3. Test Data

Report No.: TCT180111E028

Peak to Average Ratio
Test mode Result
(dB)
Low Ch. Middle Ch. | High Ch.
GSM/TM1/GSM1900 8.39 8.43 8.39 13 PASS
Peak to Average Ratio
Test mode Result
(dB)
Low Ch. Middle Ch. High Ch.
WCDMA Band Il 3.01 3.04 2.52
13 PASS
WCDMA Band V 3.07 2.98 3.10
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Peak-to-Average Ratio (PAR)

GSM/TM1/GSM1900
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Twarert 1 WL Wt

Average Power

24,82 dBm
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Report No.: TCT180111E028

Peak-to-Average Ratio (PAR)
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6.3. 99% Occupied Bandwidth and 26dB Bandwidth Measurement

6.3.1. Test Specification

Test Requirement: FCC part 2.1049
Test Method: FCC part 2.1049
Operation mode: Refer to item 4.1
Limit: N/A

— B

ol — Power Divider
System Simulator
Test Setup: E= 0 ‘

EUT

OO
-— —

Spectrum Analyzer

1. The testing follows FCC KDB 971168 v02r02 Section
4.2.

2. The EUT was connected to the spectrum analyzer and
system simulator via a power divider.

3. The RF output of the EUT was connected to the
spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for
each measurement.

4. The 99% occupied bandwidth were measured, set
RBW= 1% of span, VBW= 3*RBW, sample detector,
trace maximum hold.

5. The 26dB bandwidth were measured, set RBW= 1%
of EBW, VBW= 3*RBW, peak detector, trace
maximum hold.

Test Result: PASS

Test Procedure:

6.3.2. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018

RF cable
(9KHZ-40GH?2) TCT RE-05 N/A Sep. 27, 2018
Antenna Connector TCT RFC-02 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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I C I Report No.: TCT180111E028

6.3.3. Test Data

99% Occupy bandwidth -26dB bandwidth

EUT Mode Channel Frequency (MHz) (KHz) (KH2)
128 824.20 243.56 320.7

GSM 850
(GSM link) 190 836.60 246.77 319.5
251 848.80 246.05 323.1
128 824.20 243.35 311.3

GSM 850
(GPRS 1 link) 190 836.60 244,94 314.4
251 848.80 244.89 320.4
128 824.20 248.51 314.4

GSM 850
(EGPRS 1 link) 190 836.60 247.14 3225
251 848.80 245.79 320.8
512 1850.20 242.27 317.4

PCS 1900
(GSM link) 661 1880.00 244.10 317.8
810 1909.80 246.71 316.8
512 1850.20 243.25 313.7

PCS 1900
(GPRS 1 link) 661 1880.00 241.84 318.7
810 1909.80 244.07 310.5
512 1850.20 242.14 318.0

PCS 1900
(EGPRS 1 link) 661 1880.00 242.84 319.5
810 1909.80 247.72 316.0
4132 826.40 4104.2 4712

WCDMA Band V
(RMC 12.2Kbps link) 4183 836.60 4133.2 4706
4233 846.60 4100.8 4709
9262 1852.4 4110.8 4723
WCDMA Band |

(RMC 12.2Kbps link) 9400 1880.0 4138.8 4722
9538 1907.6 4129.2 4768

Test plots as follows:
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TCT

Report No.: TCT180111E028

Test band:

A teer T dstr B e d 90

VBW 30,000 btz

Marl 17 48
Ref 40,00 dBm

enter B24.2 MMz
FRes BW 10 kH2

Occupled Bandwldth

243.56 kHz
-308 W2
320.7 kHz

Transme Freq Error

x 4B Bandwickh

GSM 850 (GSM link)

Camter Freg. 834 200000 My Made 534 Nern

Made Devie 818

Bpan 1 MMr

OBW Power
-

020,00 %
-26.00 dB

Aghert foev e destoe B aewd IR

Cunter Frec) 836600000 MMz

-
G v

m 7a8
Ref 40,00 0Bm

enter 80,6 MMz
FRes BW 10 kH2

Occupled Bandwldth

246.77 kHz
58 Mz
3195 kHz

Transme Freq Error

x dB Bandwickh

Lowest channel

Cemter Pruy. 30 500900 MHs Nase 3 re
Trig Froe Foum Mgt 130

Aran 90 Made Devie 8T8

SVEW 30 kHz

Total Power 37.0 oBm

OQBW Power
-

09.00 %
-26.00 dB

AR Soer e desbore Drr e d IR

Cunter Froc) B4B. 800000 MMz

enter B43.8 MM
FRes BW 10 kH2

Occupled Bandwldth

246.05 kHz
20
323.1 kHz

Transmi Fraq Error

x dB Bandwicth

Span 1 MMz
SVEW 30 kHz

Total Power

OQBW Power
4B

20,00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel
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TCT

Report No

.. TCT180111E028

Test band:

Aghart Soev e destoe B aewd IR

Ceunter Frec) 824, 200000 MMz

" a8
Ref 40,00 0Bm

enter B24.2 MM
FRes BW 10 kH2

Occupled Bandwidth

243.45 kHz

Transme Freq Error

x 4B Bandwickh

GSM 850 (GPRS 1 link)

Cemter Fruy. 834 300000 MH: Made 534 Nera
- M 139
Made D L)

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 37.0 oBm

QBW Power
4B

£58 Wz
3113 kH2z

00.00 %
-26.00 dB

o o
Ref 40,00 0Bm

enter 80,6 M
FRes BW 10 kH2

Occupled Bandwldth

244.94 kHz

Transmi Fraq Error

x dB Bandwicth

Camter Frog. 539 500000 M ﬂ"l‘ S Nera
Trig Frow Mo Avgitieie s 139

Span 1 MMz
SVEW 30 kHz Sweep 95 ms

Total Power 36.0 oBm

S5 e
3%4.4 WH2

OQBW Power
4B

20,00 %
-26.00 dB

Aghart Soev e destoe B aewd IR

Cunter Frec) 848800000 MMz

enter B43.8 MMz
FRes BW 10 kH2

Occupled Bandwidth

244.89 kHz

Transme Freq Error

x 4B Bandwickh

Camter Frog. B43.500000 My Made S04 Nevn

Mgt 10

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 37.2 oBm

1,274 kM2
320.4 WHz

QBW Power
4B

00.00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel

Fax: 86-755-27673332
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TCT

Report No

.. TCT180111E028

Test band:

Aghart Soev e destoe B aewd IR

Ceunter Frec) 824, 200000 MMz

" a8
Ref 40,00 0Bm

enter B24.2 MM
FRes BW 10 kH2

Occupled Bandwidth

248.51 kHz

Transme Freq Error

x 4B Bandwickh

GSM 850 (EGPRS 1 link)

Cemter Fruy. 834 300000 MH: Made 534 Nera
- M 139
Made D L)

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 357 oBm

1,372 kM2
3%4.4 kH2

QBW Power
4B

00.00 %
-26.00 dB

o o
Ref 40,00 0Bm

enter 80,6 M
FRes BW 10 kH2

Occupled Bandwldth

247.14 kHz
1,208 hitz

Transmi Fraq Error

x dB Bandwicth

Camter Frog. 539 500000 M Nade 5

Trig Frow Mo Avgitieie s 139

e

Span 1 MMz
SVEW 30 kHz Sweep 95 ms

Total Power 35.8 oBm

OQBW Power
4B

20,00 %

322.5 WHz -26.00 dB

Aghart Soev e destoe B aewd IR

Cunter Frec) 848800000 MMz

enter B43.8 MMz
FRes BW 10 kH2

Occupled Bandwidth

245.79 kHz

Transme Freq Error

x 4B Bandwickh

Camter Frog. B43.500000 My Made S04 Nevn
Mgt 10

Bpan 1 MMz,

SVEW 30 kHz Sweep 95 ms

Total Power

250 vz
320.8 kHz

QBW Power
4B

00.00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel

Fax: 86-755-27673332
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Report No

.. TCT180111E028

Test band:

Aghart Soev e destoe B aewd IR

" a8
Ref 40,00 0Bm

enter 1.35 Gz
FRes BW 10 kH2

Occupled Bandwidth
242.27 kHz

Transme Freq Error

x 4B Bandwickh

PCS 1900 (GSM link)

Cemter Prog: 1 289200006 OHz Made 504 Nevn
Avgiieie 5 139
Made D L)

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 36.0 oBm

A20 vz QBW Power

00.00 %

3974 WHz -26.00 dB

AR oo T et Brraewd

o o
Ref 40,00 0Bm

enter 138 Gz
FRes BW 10 kH2

Occupled Bandwldth
244.10 kHz

Transmi Fraq Error

x dB Bandwicth

Camter Frog: 1209000000 OM: Nade Nera

Trig Froe Fum Mgt 109
"

Span 1 MMz
SVEW 30 kHz Sweep 95 ms

Total Power 35.0 ¢Bm

OQBW Power
4B

S e
317.8 kHz

20,00 %
-26.00 dB

Aghart Soev e destoe B aewd IR

Ceunter Freg 1909800000 GHz

enter 191 Gz
FRes BW 10 kH2

Occupled Bandwidth
246.71 kHz

Transme Freq Error

x 4B Bandwickh

Rade 534 Nera

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 355 oBm

4.330 kM2
316.8 kHz

QBW Power
4B

00.00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel

Fax: 86-755-27673332
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Report No

.. TCT180111E028

Test band:

Aghart Soev e destoe B aewd IR

enter 1.35 Gz
FRes BW 10 kH2

Occupled Bandwidth
243.25 kHz
T QBW Power
313,7 kHz 48

Transme Freq Error

x 4B Bandwickh

PCS 1900 (GPRS 1 link)

Cemer Froy: { ES00000 OHz Made 534 Nera
Trig Froe Kum Mgt 139

Bpan 1 MMz,
SVEW 30 kHz Sweep 05 ms

Total Power 355 oBm

00.00 %
-26.00 dB

AR Soer e desbore Drr e d IR

Cuntwr Freg 1.880000000 GHx

enter 138 Gz
FRes BW 10 kH2

Occupled Bandwldth
241.84 kHz
50w
318,7 kHz « 48

Transmi Fraq Error

x dB Bandwicth

Span 1 MMz
SVEW 30 kHz

Total Power

OQBW Power 020,00 %

-26.00 dB

Aghart Seev e destor B aewd

enter 191 GMz
FRes BW 10 kH2

Occupled Bandwldth
244.07 kHz
Iz OBW Power
310.5 kHz dB8

Transme Freq Error

x dB Bandwickh

Made 504 Nevn

Cemerfrag: 199000000 OHz
Trig Frow Fum Mg s 139
M Devie T8

SVEW 30 kHz

36.2 0Bm

Total Power

09.00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel

Fax: 86-755-27673332
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Test band:

Aghart Soev e destoe B aewd IR

Cemer Froy: { ES00000 OHz
Trig Froe Kum

enter 1.35 Gz
FRes BW 10 kH2
Occupled Bandwidth
242.14 kHz
Transme Freq Error 2Twe

x 4B Bandwickh 318.0 kHz

PCS 1900 (EGPRS 1 link)

SVEW 30 kHz

Total Power

QBW Power
4B

Rade 534 Nera

Mgl e > 13

Bpan 1 MMz,
Sweep 95 ms

355 oBm

00.00 %
-26.00 dB

AR Soer e desbore Drr e d IR

Cuntwr Freg 1.880000000 GHx

enter 138 Gz
FRes BW 10 kH2
Occupled Bandwidth
242.84 kHz
Transme Freq Error 1,268 kM2
x 4B Bandwickh 319.5 kHz

SVEW 30 kHz

Total Power

OQBW Power
4B

Made 534 Nern

Made Dave 8T8

Span 1 MMz

36.3 oBm

20,00 %
-26.00 dB

Aghart Seev e destor B aewd

Cemter Prog: 1990208006 OHz
Trig Froe Foam

enter 191 GMr
FRes BW 10 kH2
Occupled Bandwldth
247.72 kHz
Transme Freq Error 1.069 kM2
x dB Bandwickh 316.0 kHz

SVEW 30 kHz

Total Power

OQBW Power
-

Made 504 Nevn

Avgiriedd 2 139

Made Devie 8718

35.0 oBm

09.00 %
-26.00 dB

Highest channel

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT180111E028

Test band:

Aghart Soev e destoe B aewd IR

Span 10.000 MMz

enter B26.4 MMz
Res BW 100 kkz

Occupled Bandwidth

4.1042 MHz

16,193 kM2
4,712 Nz 4B

Transme Freq Error

x 4B Bandwickh

WCDMA Band V (RMC 12.2Kbps link)

Rade 534 Nera

Cemter Frog: 825400000 MH
Mgt 10

Span 10 MMz
SVEW 300 Wz Sweep 1 ms

Total Power 14.8 ¢Bm

QBW Power 00.00 %
-26.00 dB

enter 80,6 M
Res BW 100 k2

Occupled Bandwldth

4.1332 MHz
5,673 ki
4,705 MHz « 48 26,00 4B

Transmi Fraq Error

x dB Bandwicth

Nade 534 Nera

Camter Frog. 539 500000 M
Trig Frow Mo Avgitieie s 139
Made Dave 8T8

Span 10 MMz
SVEW 300 Wz Sweep 1ms

Total Power 14.1 dBm

OQBW Power 020,00 %

Oy

Aghert foev e destoe B aewd IR

Cunter Frec) 846600000 MMz

enter B40.6 MM
FRes BW 100 kkz2

Occupled Bandwldth
4.1008 MHz
-14.332 w2
4,709 NHz -

Transme Freq Error

x dB Bandwickh

Middle channel

Cemer Pruy 549 500900 M1 Made 534 Nera
Trig Fres Fom M 139

Made Devie 8718

Span 10 MMz,
SVEW 300 WHZ Sweep 1ms

Total Power 13.7 ¢Bm

OQBW Power 00,00 %
-26.00 dB

Hotline: 400-6611-140

Tel: 86-755-27673339

Highest channel
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I C I Report No.: TCT180111E028

Test band: WCDMA Band Il (RMC 12.2Kbps link)

AR oo detrr B e d IR

Ceunter Freg 1,852400000 GHz Cemter Fray:  BE2400000 Oz Made 534 Nera
- Mvgiried s 139
M Devie T8

a5
Ref 20,00 0Bm

enter 1352 GHz ) Span 10 MMz
Res BW 100 kHz SVEW 300 WHz Sweep 1ms

Occupled Bandwldth Total Power 4.4 oBm
4.1108 MHz

Transme Freqg Error 1.890 kM2 OBW Power 20,00 %

x 4B Bandwickh 4,723 Nz - -26.00 dB

Cemter Pruy: £ EA000000 Oz Nase 3 re
Trig Froe Fum Mgt s 139
M Davie T8

Ref 29,00 0Bm

enter 138 GMr
sRes BW 100 KKz SVEW 300 kHZ
Occupled Bandwidth Total Power 14.0 sBm
4.1388 MHz
Transme Freq Error 5,876 kM2 QBW Power 20.00 %
x 0B Banowicth 4,722 WHz «dB 26,00 dB

AR Sper e desbor Drr e d 90

Cunter Freg 1.907600000 GHz e 534 Nera

fef Offuet 2 98
Ref 79,00 dBm

enter 1908 GMz Span 10 MMz
Res BW 100 k2 SVEW 300 kHz Sweep 1ms
Occupled Bandwldth Total Power 4.1 dBm
4.1292 MHz
Transmi Froq Error 6,171 kM2 OBW Power 09.00 %
x 4B Bandwickh 4,768 NHz 4B -26.00 dB

Highest channel
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6.4. Band Edge and Conducted Spurious Emission Measurement

6.4.1. Test Specification

FCC part22.917(a) and FCC part24.238(a)

Test Requirement: FCC part27.53(g)

Test Method: FCC part2.1051
Operation mode: Refer to item 4.1
Limit:
. E"iis -,“;,i ' Power Divider
Test Setup: Y ) L% l
— - -

Spectrum Analyzer

1. The testing follows FCC KDB 971168 v02r02 Section 6.

2. The EUT was connected to the spectrum analyzer and
system simulator via a power divider.

3. The RF output of EUT was connected to the spectrum
analyzer by an RF cable and attenuator.
The path loss was compensated to the results for each
measurement.

4. The band edges of low and high channels for the

Test Procedure: highest RF powers were measured.

5. The conducted spurious emission for the whole
frequency range was taken.

6. The RF fundamental frequency should be excluded
against the limit line in the operating frequency band.

7. The limit line is derived from 43 + 10log(P) dB below the
transmitter power
P(Watts) = P(W) - [43 + 10log(P) ] (dB) = [30 +
10log(P)] (dBm) - [43 + 10log(P) ] (dB) = -13dBm.

Test Result: PASS

6.4.2. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018

RF cable
(9KHz-40GH2) TCT RE-05 N/A Sep. 27, 2018
Antenna Connector TCT RFC-02 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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6.4.3. Test Data

Test plots as follows:

Test Mode: Traffic mode PCS1900 (GSM link)

A Soncn i Anaren ey D e ]

Aog e Ligbwr . Stant Frag 1 000000000 Gir Aog e Liger
S A Y T Trig Poas A gl WA Yo

Sl 308 MU Slog 10008 GHI LA 1,900 GH2 log 20008 GHu
e BW 100 kit FYDW 200 kN Swesp 83,73 mm (1001 piv). Rue BV L0 MM YOW 2.0 e Swesp 4753w (1001 pie))

M Soacn  Anaaen e

Carmer Frag 1. 850200000 GHz Aog Tppec Lig-bur
e iy Pt A Srghiies Y
i AN @ -

Mw’ Oyt 17 ol
Ref 4000 B

, Rz ;
[T ‘o A T At A

Cendey 1350000 GHi Span 2,008 My

Lowest channel

At Soncn s Araren ey Ay Spaca m Anarn beagr

Start Freg 33000000 MMz Aog Tipe Ligbwr . Start Frag 4 000000000 Gir Ang e Ligber
e e Trg Fras R S Macs o - Sl Al Srghiies Y
" L | o Aies @ - - e bl ANes @ -

e O%vet 17 o . ' " e 0wt 17 o0

Rt 40.00 dBm o 9 0% Ref 4000 B

L}

ANl b ot i A0 A AP I i bt AP

Sl 0.8 MU Slog 10008 GHI LA 1,900 GH2 g 20008 GHu
e BW 100 oty VDWW 200 kMg Swesp 9373 mm (1001 pie) Rex BW 10 MM FYDW 2.0 N Swesp 4753 mm (1001 pie))

Middle channel
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M Sgacn s Aaren Seve W

Ao e Lig-ber ; Stant Frag 1 000000000 Sir A Tpec Log-bar
W Trg Poan A g b Y o T Pras A e
ANes @ - b - e @ -

e Ot 17 o0

Rel 40.00 dBm

R e

St 0.8 MU < | ST 1,500 G2
e B 100 ktr YD 200 kg #Rue B L0 MM FYDW 2.0 e

Mg Sacu s Anaarn bwngr

Camar Frag 1. 00800000 G2 Ao e Ligber
0 Trig Poas R SrghMACs Y
S @ o

M Ofnet 17 ol

Ret 40.00 dBn

PP S

Cander 1985800 GHi
#Rex BW 20 eNr DWW 0

Highest channel
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Report No.: TCT180111E028

P Ot 1 o
Ref 40.00 dBm

'

PCS1900 (GPRS 1 link)

A 20 0 B Sy W

Mot e Logte

Start Froq 1,000%¢
Aghien 138730

o Ot 1
Ref 40.00 dBm

20 000000 M

T B T i

St 0 0 NNz

ARes W 100 u VaW 00 b

B0op 1.0008 GNr
Gweep U273 s (1509 pis)

St 1 000 GMr

ARes N 1.0 M0 sVaw 20 M

Mo Tpe Log e
Avghieid » 120700

1000000000 Grez

Sop 20 008 OHr
Gweep 4753 s (1005 pix)

]

Conter Froq 4

P et 17 o
Ref 40.00 B

Py e el

Conter 1 £53700 Gty

e e d

Start Froq 10 003000 MH2

Ref 40.00 dBim

e o Aoyt o b4 e e

St 000 NNz

ARes W 100 DU SVEW 00 b

Mg Tipn Log e
Aoghieid - 190720

Carter Freq
00000000 Giez

AN AL, -y

fpan 2 003 N

Mot e Log e
Avghieid - 130720

A Ot 1
Ref 40.00 dBm

Mot Type Log P
Avgpieid » 100720

1000000000 Grez

o A P

s I AN g bt g P

0op 1.0008 GNr
Gweep U273 s (100 pis)

St 1000 GHz

MRes IW 1A NG VoW 20 M

Sop 2000
Gweep 4753 s (100

Hotline: 400-6611-140

Middle channel

Tel: 86-755-27673339 Fax: 86-755-27673332
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P! Offwet 1T 25
Rt 40,00 0Bm

O

Start 309 MU

aRes BW 100 52 FVEW 00 a2

Ry T Lag P

1.0008 GMN2
3 Mg 11001 pis)

L ]

et OPaet 17 25
Rt 40,00 0Bn

AU N

Start 1020 G
ERes BW 1.0 MH2

Report No.: TCT180111E028

R Tiwe L ag Por
A rhisias 918

Seap 70 000 GNa
Sweep 47.53 ms (1001 pis)

ARt ot 1 Ayn eyt

Pt CPaet 17 25
Rt 4000 B0

SVEW 10

g T Lag P
Sopisids BHE

an 7.000 MM
Sweep 2830 s (1001 pis)

Hotline: 400-6611-140

Highest channel

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test Mode: Traffic mode PCS1900 (EGPRS 1 link)

At Lunat L Anyins eyt W

Ry T Lag Por g T Lag P

Sonpisid s 004 - - Teg frea e Nohisids 00N
$5 00 1o Wrar 4 8l

et 17
4000 0B

St Prey)
1 S00ee) G

e
e hor,

20 hmaas durterag s dna b aa,

Start J0.9 MU G Start 1.000 Givx
aRes BW 100 52 FVEW 900 a2

Teop 70000 GNz
Ehes BW 1.0 MH2 SVEW 90 MH2

Sweep 47.53 ms (1001 pis)

g T Lag P
Teg Prea e Nonhisids 00N
Wrax 4 o

vt bbb St Vb M M

e 12350200 G

Span 2.000 MNr
hes BW 3002 FVEW 10 630

% (1001 pis)

Lowest channel

Hog Tiww Lag Pur 2 Ry Tiow: Lng Four
P Y . ]

Sran Prey
1 S0ee) G
D—Y

Slog M)

Start 300 19U GH Start 1020 G
Ehes BW 100 5H2

Seap 70.000 GHz
aRes BW 1.0 M2 FVEW 10 M2

Sweep 47.53 ms (1001 pis)

Middle channel
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P! Offwet 1T 25
Rt 40,00 0Bm

R

Start 309 MU
aRes BW 100 52 FVEW 00 a2

Report No
’ndlmn-n‘onl oy
Ry Ty Lag Por . 2 fog Ty Lag Pur

Nrnbisids WV - ]

et OPaet 17 25
Rt 40,00 0Bn

L ]

N A A Al

1.0008 GMN2 Start 1020 G
3 Mg 11001 pis) ARes BW 1.0 M2 Dacep

.. TCT180111E028

Teop 70000 GNz
47,53 1% 1001 pis)

ARt ot 1 Ay n eyt

FVEW 10

Ry Ty Lag Four
Nomhisids W08

ale s
P S ovab bl e e

Spen 7.000 MNe
Sweep 2830 s (1001 pis)

Hotline: 400-6611-140

Highest channel
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Test Mode: Traffic mode GSM 850 (GSM link)

fng Ty Lag Pur ' Sra Freg 1 00K Hog Ty Lag Pur
Soniinids 018 - T S g Prea M P Heppipen.féh
X Soreivw " Maaxia @

et 1T -
4080 B e g 4000 B

St Prey)
1 S00ee) G

'
O T e ™ e oY

b Ay Bt ot il et g it et i vt P S e S

Start J0.9 MU Seop 1.0000 GMa Start 1.000 Givx
aRes BW 100 52 FVEW 00 a2 < WS (1001 pis) ahes BW 1.0 M2 FVEW 30 M2

At onat 1 ANy n gt

Ry T Lag Por
PRSI PER TN

Curvber Frog.
34 200000 W

[
BiartFrey

-
M b

ety o

Cerdar 124300 Mtr Span 2.000 MNr
hes BW O SVEW 10 < B30 Ms (1001 pis)

Lowest channel
Aottt m Aneyin dony - Apet taut 1 dneyen

Rog Tyes: Lag Pur Sran Freq 1000000000 GH: aow Tows l;_‘-";
. Srebisias

Pt Ot 17 : Pt OPaet
Rt 40,00 0B ! | Rt 40,00 0B

et Ryt Ao S SIS A LA AN A P ol o i N

Start 30.9 Nt Seop 1.0000 GNa Start 1.020 G P 9.000 GHa
aRes BW 100 sH2 FVEW 90 a2 Sweep 273 ms (1001 pis) aRes BW 1.0 M2 FVEW 10 MH2 - e (1007 pis)

Middle channel
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P! Offwet 1T 25
Rt 40,00 0Bm

Start 309 MU
Ehes BW 100 5H2

L ]

R Ty Lag Por Szan Freg 1 000000000 OM2

et OPaet 17 25
Rt 40,00 0Bm

1.0008 GMN2 Start 1020 G
FVEW 00 a2 3 s (1001 pis) aRes BW 1.0 M2

Report No.: TCT180111E028

R Tiwe L ag Por
A rhisias 918

Rt OPaet 17 25
Rt 40,00 0B

Ao g s

Certer 1LE0T ML
ERes BW J0AN

Ry T Lag Por
PRSI PER TN

Spen 7.000 MNr
SVEW 10 MM e 2840 fs (1001 pis)

Highest channel

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Test Mode: Traffic mode GSM 850 (GPRS 1 link)

At Lunat L Anyins eyt W
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Test Mode: Traffic mode WCDMA Band Il (RMC 12.2Kbps link)
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Measurement

6.5.1. Test Specification

Report No.: TCT180111E028

6.5. Effective Radiated Power and Effective Isotropic Radiated Power

Test Requirement:

FCC part 22.913(a) and FCC part 24.232(b)
FCC part 27.50(d)

Test Method:

FCC part 2.1046

Receiver Setup:

GSM/GPRS/EDGE WCDMA/HSPA
SPAN 500kHz 10MHz
RBW 10kHz 100kHz
VBW 30kHz 300kHz
Detector RMS RMS
Trace Average Average
Average Type Power Power
Sweep Count 100 100

Limit:

GSM850 7W ERP
PCS1900 2W EIRP
WCDMA Band V: 7W ERP
WCDMA Band II: 2W EIRP

Test Setup:

From 30MHz to 1GHz

Ant, feed
point

;‘7 m _—

]
Metal Full Soldered Ground Plane

EOlse

System Simulatos

Above 1GHz

Metal Full Soldered Ground Plane

Spectrum Analyzer | Hecoeiver
System Skeudstor

Test Procedure:

1. The testing follows FCC KDB 971168 v02r02 Section
5.8. and ANSI / TIA-603-D-2010 Section 2.2.17.

Hotline: 400-6611-140
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Report No.: TCT180111E028

2. The EUT was placed on a non-conductive rotating

3. Key the transmitter, then rotate the EUT 360°

. Replace the transmitter under test with a substitution

. Connect the antenna to a signal generator with a

. Determine the effective radiated output power at each

. The maximum ERP is the maximum value

. Calculating ERP:

EIRP = ERP - 2.15

platform 0.8 meters high below 1GHz and a
non-conductive rotating platform 1.5 meters high
above 1GHz in a semi-anechoic chamber. The
radiated emission at the fundamental frequency was
measured at 3 m with a test antenna and a spectrum
analyzer with RMS detector per section 5. of KDB
971168 DO1.

azimuthally and record spectrum analyzer power level
(LVL) measurements at angular increments that are
sufficiently small to permit resolution of all peaks. If a
standard radiation test site is used, raise and lower
the test antenna to obtain a maximum reading at each
angular increment.

antenna. The center of the antenna should be at the
same location as the center of the antenna under test.

known output power and record the path loss (in dB)
as LOSS. If a standard radiation test site is used,
raise and lower the test antenna to obtain a maximum
reading.

LOSS = Generator Output Power (dBm) — Analyzer
reading (dBm)

angular position from the readings in steps 3) and 5)
using the following equation:
ERP (dBm) = LVL (dBm) + LOSS (dB)

determined in the preceding step.
ERP (dBm) = Output Power (dBm) - Losses (dB) +

Antenna Gain (dBd)
Antenna Gain (dBd) = Antenna Gain (dBi) - 2.15

Test results:

PASS

Hotline: 400-6611-140
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6.5.2. Test Instruments

Report No.: TCT180111E028

Radiated Emission Test Site (966)
Na_me of Manufacturer Model Serial Calibration
Equipment Number Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Spectrum Analyzer ROHDAES‘ZSCHW R&S FSQ Sep. 27, 2018
Signal Generator HP 83623B 3614A00396 | Sep. 27, 2018
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 27, 2018
Horn Antenna Schwarzbeck |BBHA 9120D 631 Sep. 27, 2018
Broadband Antenna| Schwarzbeck VULB9163 412 Sep. 27, 2018
Horn Antenna Schwarzbeck |BBHA 9120D 1201 Mar. 05, 2018
Dipole Antenna TCT TCT-RF N/A Sep. 27, 2018
Coax cable
(9KHZ-1GHz2) TCT RE-low-01 N/A Sep. 27, 2018
Coax cable .
(9KHZ-40GH2) TCT RE-high-02 N/A Sep. 27, 2018
Coax cable
(9kHz-1GH2) TCT RE-low-03 N/A Sep. 27, 2018
Coax cable .
(9kHZ-40GH2) TCT RE-High-04 N/A Sep. 27, 2018
Antenna Mast Keleto CC-A-4M N/A N/A
EMI Test Software Shurple EZ-EMC N/A N/A
Technology

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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Report No.: TCT180111E028
6.5.3. Test Data
EUT mode Channel EUT Pol. Antenna Pol. ERP(dBm) Limit (dBm) Result
\Y 26.57
H
H 30.07
\Y 25.74
Lowest El 38.45 Pass
H 29.09
\Y 26.28
E2
H 30.29
\Y 26.43
H
H 30.27
\Y 26.11
GSMERY Middle E1 38.45 Pass
(GSM link) H 2956
\Y 25.71
E2
H 28.99
\Y 26.22
H
H 29.96
\Y 26.59
Highest El 38.45 Pass
H 30.53
\Y 26.01
E2
H 29.45

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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EUT mode Channel EUT Pol. Antenna Pol. ERP(dBm) Limit (dBm) Result
\Y 27.17
H
H 30.86
\Y 26.24
Lowest El 38.45 Pass
H 29.80
\Y 26.34
E2
H 30.45
\Y, 27.02
H
H 30.69
GSM850 \Y 26.86
(GPRS 1 Middle El 38.45 Pass
link) H 29.75
\Y, 25.73
E2
H 29.49
V 26.57
H
H 30.53
\Y 26.61
Highest El 38.45 Pass
H 30.82
\Y 26.25
E2
H 30.05
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EUT mode Channel EUT Pol. Antenna Pol. ERP(dBm) Limit (dBm) Result
\Y 26.96
H
H 30.49
\Y 27.20
Lowest El 38.45 Pass
H 30.54
\Y 26.56
E2
H 29.30
\Y, 26.19
H
H 30.12
GSM850 \Y 25.38
(EGPRS 1 Middle El 38.45 Pass
link) H 29.37
\Y, 25.42
E2
H 28.64
V 27.74
H
H 30.75
\Y 26.84
Highest El 38.45 Pass
H 29.58
\Y 24.99
E2
H 28.25
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EUT mode Channel EUT Pol. Antenna Pol. | EIRP (dBm) | Limit (dBm) Result
\Y, 23.71
H
H 27.51
Vv 23.64
Lowest El 33.01 Pass
H 26.60
Vv 22.50
E2
H 26.08
Vv 24.14
H
H 27.41
\% 23.54
PCS51990 Middle E1 33.01 Pass
(GSM |Ink) H 27.09
Vv 23.16
E2
H 26.48
\ 24.70
H
H 27.71
Vv 23.82
Highest El 33.01 Pass
H 26.88
Vv 23.33
E2
H 26.92
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EUT mode Channel EUT Pol. Antenna Pol. | EIRP (dBm) | Limit (dBm) Result
\Y 20.85
H
H 24.22
\Y 20.28
Lowest El 33.01 Pass
H 23.62
\Y 22.72
E2
H 26.20
\ 22.77
H
H 26.04
PCS1900 \Y 21.76
(GPRS 1 Middle El 33.01 Pass
link) H 24.40
\Y, 21.57
E2
H 23.86
V 23.54
H
H 27.15
\Y 23.81
Highest El 33.01 Pass
H 26.99
\Y 22.72
E2
H 25.40

Page 52 of 72

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT180111E028

EUT mode Channel EUT Pol. Antenna Pol. | EIRP (dBm) | Limit (dBm) Result
\Y 22.98
H
H 25.81
\Y 22.81
Lowest El 33.01 Pass
H 25.63
\Y 22.23
E2
H 26.04
\Y, 22.39
H
H 26.26
PCS1900 \Y 22.94
(EGPRS 1 Middle El 33.01 Pass
link) H 25.44
\Y, 21.94
E2
H 24.88
\Y 23.82
H
H 26.59
\Y 23.81
Highest El 33.01 Pass
H 26.50
\Y 23.74
E2
H 26.85
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EUT mode Channel EUT Pol. Antenna Pol. ERP(dBm) Limit (dBm) Result
Vv 16.80
H
H 20.14
\Y 16.42
Lowest El 38.45 Pass
H 19.15
\% 16.51
E2
H 19.45
V 17.64
H
H 19.83
\% 16.05
VQ’C%MVA Middle E1 38.45 Pass
an H 19.44
\% 15.29
E2
H 18.85
\ 17.20
H
H 19.94
\Y 16.30
Highest El 38.45 Pass
H 18.50
\ 15.58
E2
H 19.03
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EUT mode Channel EUT Pol. Antenna Pol. EIRP(dBm) Limit (dBm) Result
Vv 16.58
H
H 19.85
\Y/ 15.54
Lowest El 33.01 Pass
H 19.08
V 15.88
E2
H 19.06
\ 16.61
H
H 19.99
V 15.60
V;C%'V:IA Middle E1 33.01 Pass
an H 19.10
\% 15.55
E2
H 18.72
V 16.57
H
H 19.70
\Y/ 15.30
Highest El 33.01 Pass
H 18.93
Vv 15.52
E2
H 18.61

Page 55 of 72

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT180111E028

6.6. Field Strength of Spurious Radiation Measurement

6.6.1. Test Specification

FCC part 22.917(a) and FCC part 24.238(a)

Test Requirement: FCC part 27.53(qg)

Test Method: FCC part 2.1053
Operation mode: Refer to item 4.1
Limit: -13dBm

For 30MHz~1GHz

’0:"

Metal Full Soldered Ground P‘hne
=2 o0

System Simulatos

Test setup:
Above 1GHz
HX Antennae
Ant. feed
pot |
[. L —
> - o [ 1
_____ far] 5 t-am
’ *I—' L
{1 AAAAAAAAAA ™
Metal Full Soldered Ground Plane
O

Spectrum Analyzer | Heceiver
System Skemudstor

1. The testing follows FCC KDB 971168 v02r02 Section
5.8 and ANSI / TIA-603-D-2010 Section 2.2.12.

2. The EUT was placed on a rotatable wooden table 0.8
meters below 1GHz and a rotatable wooden table 1.5
meters above 1GHz above the ground.

3. The EUT was set 3 meters from the receiving

Test Procedure: antenna, which was mounted on the antenna tower.

4. The table was rotated 360 degrees to determine the
position of the highest spurious emission.

5. The height of the receiving antenna is varied between
one meter and four meters to search for the maximum
spurious emission for both horizontal and vertical
polarizations.
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6. Make the measurement with the spectrum analyzer's
RBW = 1MHz, VBW = 3MHz, taking record of
maximum spurious emission.

7. A horn antenna was substituted in place of the EUT
and was driven by a signal generator.

8. Tune the output power of signal generator to the
same emission level with EUT maximum spurious
emission.

9. Taking the record of output power at antenna port.

10. Repeat step 7 to step 8 for another polarization.

11. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx

Antenna Gain

12. ERP (dBm) = EIRP - 2.15

13. The RF fundamental frequency should be excluded

against the limit line in the operating frequency band.

14. The limit line is derived from 43 + 10log(P) dB below
the transmitter power P(Watts)
= P(W) - [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)
= -13dBm.

Test results:

PASS

Remark:

All modulations have been tested, but only the worst
modulation show in this test item.

Hotline: 400-6611-140
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6.6.2. Test Instruments

Report No.: TCT180111E028

Radiated Emission Test Site (966)
Na_me of Manufacturer Model Serial Calibration
Equipment Number Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Spectrum Analyzer ROHDES‘ZSCHW R&S FSQ Sep. 27, 2018
Signal Generator HP 83623B 3614A00396 | Sep. 27,2018
Broadband Antenna| Schwarzbeck VULB9163 340 Sep. 27, 2018
Horn Antenna Schwarzbeck |BBHA 9120D 631 Sep. 27, 2018
Broadband Antenna| Schwarzbeck VULB9163 412 Sep. 27, 2018
Horn Antenna Schwarzbeck |BBHA 9120D 1201 Mar. 05, 2018
Horn Antenna Schwarzbeck BBH 9170 582 Jun. 07, 2018
Dipole Antenna TCT TCT-RF N/A Sep. 27, 2018
Coax cable
(9KHZ-1GH2) TCT RE-low-01 N/A Sep. 27, 2018
Coax cable .
(9KHZ-40GH2) TCT RE-high-02 N/A Sep. 27, 2018
Coax cable
(9kHz-1GH2) TCT RE-low-03 N/A Sep. 27, 2018
Coax cable .
(9kHZ-40GH2) TCT RE-High-04 N/A Sep. 27, 2018
Antenna Mast Keleto CC-A-4M N/A N/A
EMI Test Software shiygle EZ-EMC N/A N/A
Technology

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).
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6.6.3. Test Data

Report No.: TCT180111E028

Test mode: GSM850 Test channel: Lowest
Spurious Emission o
Frequency (MHz) . Limit (dBm) Result
Polarization Level (dBm)
1648.40 Vertical -53.85
2472.60 \Y -50.45
3296.80 \Y -47.01 -13.00 Pass
4121.00 \Y -44.27
4945.20 \ -42.05
1648.40 Horizontal -53.54
2472.60 H -51.04
3296.80 H -47.70 -13.00 Pass
4121.00 H -45.20
4945.20 H -42.40
Test mode: GSM850 Test channel: Middle
Spurious Emission o
Frequency (MHz) . Limit (dBm) Result
Polarization Level (dBm)
1673.20 Vertical -53.25
2509.80 \Y -50.71
3346.40 \Y -47.45 -13.00 Pass
4183.00 \Y -44.79
5019.60 \Y -41.81
1673.20 Horizontal -53.84
2509.80 H -51.56
3346.40 H -47.31 -13.00 Pass
4183.00 H -44.45
5019.60 H -42.25
Test mode: GSM850 Test channel: Highest
Spurious Emission -
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
1697.60 Vertical -53.22
2546.40 Y, -50.79
3395.20 \Y -47.44 -13.00 Pass
4244.00 \Y -45.12
5092.80 \Y -42.35
1697.60 Horizontal -53.32
2546.40 H -51.46
3395.20 H -48.21 -13.00 Pass
4244.00 H -45.30
5092.80 H -41.66
Remark :

1. The emission behaviour belongs to narrowband spurious emission.
2. Remark’---“ means that the emission level is too low to be measured

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

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test mode: PCS1900 Test channel: Lowest
Spurious Emission o
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
3700.40 Vertical -53.07
5550.60 Y -50.97
7400.80 \ -47.54 -13.00 Pass
9251.00 \Y -44.29
11101.20 \% -42.17
3700.40 Horizontal -53.65
5550.60 H -51.45
7400.80 H -47.79 -13.00 Pass
9251.00 H -44.89
11101.20 H -42.70
Test mode: PCS1900 Test channel: Middle
Spurious Emission o
Frequency (MHz) . Limit (dBm) Result
Polarization Level (dBm)
3760.00 Vertical -53.26
5640.00 \Y -51.28
7520.00 Y -47.13 -13.00 Pass
9400.00 Y -45.30
11280.00 \% -42.05
3760.00 Horizontal -53.39
5640.00 H -51.41
7520.00 H -47.99 -13.00 Pass
9400.00 H -44.83
11280.00 H -42.40
Test mode: PCS1900 Test channel: Highest
Spurious Emission .
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
3819.60 Vertical -52.86
5729.40 \% -50.94
7639.20 \Y -48.11 -13.00 Pass
9549.00 Y -44.39
11458.80 \ -42.59
3819.60 Horizontal -53.22
5729.40 H -50.90
7639.20 H -47.65 -13.00 Pass
9549.00 H -44.83
11458.80 H -42.79
Remark :

1. The emission behaviour belongs to narrowband spurious emission.
2.  Remark’---“ means that the emission level is too low to be measured

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

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test mode: WCDMA Band V Test channel: Lowest
Spurious Emission o
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
1652.80 Vertical -53.33
2479.20 Y -50.83
3305.60 Y -47.25 -13.00 Pass
4132.00 Y -44.63
4958.40 Y, -41.75
1652.80 Horizontal -53.35
2479.20 H -50.59
3305.60 H -47.37 -13.00 Pass
4132.00 H -44.82
4958.40 H -42.59
Test mode: WCDMA Band V Test channel: Middle
Spurious Emission .
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
1672.80 Vertical -53.32
2509.20 Y -51.61
3345.60 Y -48.06 -13.00 Pass
4182.00 \Y -45.43
5018.40 \Y -42.00
1672.80 Horizontal -53.90
2509.20 H -51.50
3345.60 H -47.33 -13.00 Pass
4182.00 H -44.98
5018.40 H -42.34
Test mode: WCDMA Band V Test channel: Highest
Spurious Emission o
Frequency (MHz) . Limit (dBm) Result
Polarization Level (dBm)
1693.20 Vertical -53.30
2539.80 \Y -51.23
3386.40 Y, -48.00 -13.00 Pass
4233.00 Y, -45.43
5079.60 Y -41.78
1693.20 Horizontal -52.92
2539.80 H -51.07
3386.40 H -47.45 -13.00 Pass
4233.00 H -44.44
5079.60 H -42.46
Remark :

1. The emission behaviour belongs to narrowband spurious emission.
2.  Remark’---“ means that the emission level is too low to be measured

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

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test mode: WCDMA Band II Test channel: Lowest
Spurious Emission o
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
3704.80 Vertical -53.56
5557.20 Y -51.06
7409.60 Y -47.53 -13.00 Pass
9262.00 Y -44.79
11114.40 Y, -42.17
3704.80 Horizontal -53.32
5557.20 H -50.77
7409.60 H -47.72 -13.00 Pass
9262.00 H -44.70
11114.40 H -42.73
Test mode: WCDMA Band II Test channel: Middle
Spurious Emission .
Frequency (MHz) — Limit (dBm) Result
Polarization Level (dBm)
3760.00 Vertical -53.00
5640.00 Y -51.28
7520.00 Y -48.22 -13.00 Pass
9400.00 \Y -45.29
11280.00 \Y -42.69
3760.00 Horizontal -53.97
5640.00 H -50.54
7520.00 H -47.53 -13.00 Pass
9400.00 H -45.38
11280.00 H -42.05
Test mode: WCDMA Band I Test channel: Highest
Spurious Emission o
Frequency (MHz) . Limit (dBm) Result
Polarization Level (dBm)
3815.20 Vertical -53.19
5722.80 \Y -50.39
7630.40 Y, -48.00 -13.00 Pass
9538.00 Vv -44.47
11445.60 Y -42.28
3815.20 Horizontal -53.23
5722.80 H -50.63
7630.40 H -47.97 -13.00 Pass
9538.00 H -45.26
11445.60 H -42.55
Remark :

1. The emission behaviour belongs to narrowband spurious emission.
2. Remark”---“ means that the emission level is too low to be measured

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

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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6.7. Frequency Stability Measurement

6.7.1. Test Specification

Test Requirement:

FCC Part 2.1055 ; FCC Part 22.355 ; FCC Part 24.235
FCC Part 27.54

Test Method:

FCC Part 2.1055(a)(1)(b)

Operation mode:

Refer to item 4.1

Limit:

+2.5 ppm

Test Setup:

System Simulator

Thermal Chamber

Test Procedure:

Test Procedures for Temperature Variation

1. The testing follows FCC KDB 971168 v02r02 Section
9.0.

2. The EUT was set up in the thermal chamber and
connected with the system simulator.

3. With power OFF, the temperature was decreased to
-30°C and the EUT was stabilized before testing.
Power was applied and the maximum change in
frequency was recorded within one minute.

4. With power OFF, the temperature was raised in 10°C
steps up to 50°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.

Test Procedures for Voltage Variation

1. The testing follows FCC KDB 971168 v02r02 Section
9.0.

2. The EUT was placed in a temperature chamber at
25+5° C and connected with the system simulator.

3. The power supply voltage to the EUT was varied from
BEP to 115% of the nominal value measured at the
input to the EUT.

4. The variation in frequency was measured for the worst
case.

Test Result: PASS
All three channels of all modulations have been tested,
Remark: but only the worst channel and the worst modulation

show in this test item.
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6.7.2. Test Instruments

Report No.: TCT180111E028

Equipment Manufacturer Model Serial Number | Calibration Due
System simulator R&S CMU200 111382 Sep. 27, 2018
Programable
tempratuce and JQ JQ-2000 N/A Sep. 27, 2018
humidity chamber
. KR3005K
DC power supply Kingrang 30V/5A N/A Sep. 27, 2018
RF cable
(9kHz-40GH?2) TCT RE-04 N/A Sep. 27, 2018
Antenna Connector TCT RFC-03 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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6.7.3. Test Data
Test Result of Temperature Variation

Report No.: TCT180111E028

Reference Frequency: GSM850 (GSM link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

(vdc) Temperature (°C) . opm Limit (ppm) Result
-30 3.8 0.005
-20 4.3 0.005
-10 4.4 0.005
0 3.7 0.004
3.70 10 34 0.004 25 Pass
20 25 0.003
30 2.8 0.003
40 3.1 0.004
50 3.6 0.004
Reference Frequency: GSM850 (GPRS 1 link) Middle channel=190 channel=836.6MHz
PEEl SeE Temperature (°C) Frequency eror Limit (ppm) Result
(vdc) Hz ppm
-30 3.3 0.004
-20 4.1 0.005
-10 3.9 0.005
0 3.3 0.004
3.70 10 3.4 0.004 25 Pass
20 24 0.003
30 1.5 0.002
40 2.7 0.003
50 3.7 0.004

Reference Frequency: GSM850 (

EGPRS 1 link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

(Vdc) VEIr9RIEIE (L) Hy oom Limit (ppm) Result
-30 3.3 0.004
20 4.0 0.005
10 3.4 0.004
0 3.6 0.004
3.70 10 26 0.003 25 Pass
20 2.4 0.003
30 2.1 0.002
40 2.0 0.002
50 3.6 0.004

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Reference Frequency: PCS1900 (GSM link) Middle channel=661

channel=1880MHz

: Frequency error
Power supplied (Vdc)| Temperature (°C) Result
Hz ppm

-30 3.9 0.002
-20 4.0 0.002
-10 3.7 0.002

0 2.8 0.002

3.70 10 2.6 0.001 25 Pass

20 2.6 0.001

30 21 0.001

40 3.0 0.002

50 4.2 0.002

Reference Frequency: PCS1900 (GPRS 1 link) Middle channel=661 channel=1880MHz

Frequency error

Power supplied (Vdc)| Temperature (°C) Result
Hz ppm

-30 3.9 0.002
-20 3.2 0.002
-10 4.0 0.002

0 3.2 0.002

3.70 10 25 0.001 2.5 Pass

20 2.5 0.001

30 15 0.001

40 3.1 0.002

50 3.8 0.002

Reference Frequency: PCS1900 (EGPRS 1 link) Middle channel=6

61 channel=1880MHz

Frequency error

Power supplied (Vdc)| Temperature (°C) Result
Hz ppm

-30 3.4 0.002
-20 4.5 0.002
-10 3.2 0.002

0 3.7 0.002

3.70 10 2.4 0.001 25 Pass

20 2.7 0.001

30 2.8 0.001

40 3.2 0.002

50 4.2 0.002
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Reference Frequency: WCDMA Band V Middle channel=4183 channel=836.6MHz

Frequency error

Power supplied (Vdc) Temperature ('C) Limit (ppm) Result
Hz ppm

-30 3.8 0.004
-20 3.4 0.004
-10 3.3 0.004

0 3.4 0.004

3.70 10 3.4 0.004 2.5 Pass

20 2.7 0.003

30 2.6 0.003
40 2.9 0.003

50 4.3 0.005

Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880.0MHz

Frequency error

Power supplied (Vdc) Temperature (C) Limit (ppm) Result
Hz ppm

-30 35 0.002
-20 3.9 0.002
-10 3.2 0.002

0 3.0 0.002

3.70 10 2.7 0.001 25 Pass

20 3.2 0.002

30 2.1 0.001
40 2.8 0.001

50 3.7 0.002
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Test Result of Voltage Variation

Report No.: TCT180111E028

Reference Frequency: GSM850 (GSM link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

Temperature (°C) (vdc) ™ opm Limit (ppm) Result
4.2 3.6 0.004
25 3.7 19 0.002 25 Pass
3.3 3.7 0.004
Reference Frequency: GSM850 (GPRS 1 link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

Temperature (°C) Limit (ppm) Result
(Vdc) Hz ppm
4.2 3.7 0.004
25 3.7 1.7 0.002 2.5 Pass
3.3 3.1 0.004

Reference Frequency: GSM850

(EGPRS 1 link) Middle channel=190 channel=836.6MHz

Power supplied

Frequency error

Temperature (°C) (vdc) v Limit (ppm) Result
z ppm
4.2 3.2 0.004
25 3.7 1.3 0.002 2.5 Pass
3.3 2.7 0.003
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Reference Frequency: PCS1900 (GSM link) Middle channel=661 channel=1880MHz

Power supplied

Frequency error

Temperature (°C) (vdc) ™ opm Limit (ppm) Result
4.2 3.8 0.002
25 3.7 14 0.001 25 Pass
3.3 25 0.001
Reference Frequency: PCS1900 (GPRS 1 link) Middle channel=661 channel=1880MHz
Temperature (°C) FEEs Suplee Frequency eror Limit (ppm) Result
(vde) Hz ppm
4.2 3.7 0.002
25 3.7 1.8 0.001 25 Pass
3.3 24 0.001

Reference Frequency: PCS1900 (EGPRS 1 link) Middle channel=661 channel=1880MHz

Power supplied

Frequency error

Temperature (°C) (vdc) ™ opm Limit (ppm) Result
4.2 3.8 0.002
25 3.7 1.1 0.001 25 Pass
3.3 2.7 0.001

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Reference Frequency: WCDMA Band V Middle channel=4183 channel=836.6MHz

Frequency error

Temperature ('C) Power supplied (Vdc) Limit (ppm) Result
Hz ppm
4.2 3.9 0.005
25 3.7 1.9 0.002 2.5 Pass
3.3 2.7 0.003
Reference Frequency: WCDMA Band Il Middle channel=940 channel=1880.0MHz
. Frequency error
Temperature ('C) Power supplied (Vdc) Limit (ppm) Result
Hz ppm
4.2 4.0 0.005
25 3.7 13 0.002 2.5 Pass
3.3 2.6 0.003

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Appendix A: Photographs of Test Setup
Product: Handheld GNSS Data Collector

Model: HCE320
Radiated Emission
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Appendix B: Photographs of EUT

Refer to test report TCT180111E031

srrsEND OF REPORT#**++%
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