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1 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 15, Subpart C

STANDARD

SECTION TEST TYPE AND LIMIT RESULT REMARK
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS [Minimum passing margin is
-20.12dB at 0.4230MHz.
1.?'247(6‘)(1) Number of Hopping Frequency PASS |Meet the requirement of limit.
(iii) Used
éi?).247(a)(1) Dwell Time on Each Channel PASS |Meet the requirement of limit.
1. Hopping Channel Separation
15.247(a)(1) 2. Spectrum Ban_dW|dth ofa PASS |Meet the requirement of limit.
Frequency Hopping Sequence
Spread Spectrum System
15.247(b) Maximum Peak Output Power PASS |Meet the requirement of limit.
Meet the requirement of limit.
15.247(d)& Transmitter Radiated Emissions PASS [Minimum passing margin is
15.209 -9.09dB at 350.4768MHz.
15.247(d) Out of band Measurement PASS |Meet the requirement of limit.
15.203 Antenna Requirement PASS |No antenna connector is used.

NOTE 1: If The Frequency Hopping System operating in 2400-2483.5MHz band and the output
power less than 125mW. The hopping channel carrier frequencies separated by a minimum
of 25kHz or two-thirds of the 20dB bandwidth of hopping channel whichever is greater.

NOTE 2: Test Lab Information:
Lab: Bureau Veritas Shenzhen Co., Ltd. Dongguan Branch

Test Lab Address: Zone A, Floor 1, Building 2 Wan Ye Long Technology Park
South Side of Zhoushi Road, Bao’an District Shenzhen, Guangdong, 518108, People’s
Republic of China

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

China
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1.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated
for tests performed on the EUT as specified in CISPR 16-4-2:

MEASUREMENT FREQUENCY UNCERTAINTY
Conducted emissions 9kHz~30MHz 3.11dB
9KHz ~ 30MHz 3.11dB
. . 30MHz ~ 1GMHz 5.12dB
Radiated emissions
1GHz ~ 18GHz 5.34dB
18GHz ~ 40GHz 5.02dB

This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT

Feature phone

MODEL NAME

Coolpad 3312A

POWER SUPPLY

5.0Vvdc (adapter or host equipment)
3.7Vdc (Li-ion, ion battery )

MODULATION TECHNOLOGY

FHSS

MODULATION TYPE

GFSK, 8DPSK, /4 DQPSK

OPERATING FREQUENCY

2402MHz~2480MHz

NUMBER OF CHANNEL

79

MAX. OUTPUT POWER

1.941mW (Max. Measured)

ANTENNA TYPE FPC Antenna with 2.9dBi gain
HW VERSION P1

SW VERSION 3312A.SPRINT.181214.0D
I/O PORTS Refer to user’'s manual

CABLE SUPPLIED

USB cable: non-shielded, detachable, 1.0m
Earphone cable: non-shielded, detachable, 1.2m

NOTE:

1. For a more detailed features description, please refer to the manufacturer’s specifications or the

user's manual.

2. For the test results, the EUT had been tested with all conditions, but only the worst case was

shown in test report.

3. Please refer to the EUT photo document (Reference No.: 181011N013) for detailed product

photo.

4. The EUT was powered by the following adapter:

ADAPTER
BRAND: N/A
MODEL.: RD0501000-USBA-18MG
INPUT: AC 100-240V~50/60Hz, 0.25A MAX
DUTPUT: DC 5V,1000mA
5. The EUT matched the following USB cable:
USB CABLE
BRAND: N/A
MODEL: N/A
SIGNAL LINE: 1.0 METER

6. For the test results, the EUT had been tested with all conditions. But only the worst case was

shown in test report.

No. 34, Chenwulu Section, Guantai Rd.,

Tel: +86 769 8593 5656

Bureau Veritas Shenzhen Co., Ltd.
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Houjie Town, Dongguan City,Guangdong 523942,
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2.2 DESCRIPTION OF TEST MODES
79 channels are provided to this EUT:

CHANNEL ZGE%' CHANNEL ZGE%' CHANNEL Z&E%’ CHANNEL Z&E%’
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
11 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461

Bureau Veritas Shenzhen Co., Ltd. No.?4,ChenwthSecﬁoanuamaiRd” Tel: +86 769 8593 5656
Dongguan Branch Hoyuewan,Donggum1CnyGuangdon9523942, ) Fax:+$6769859310$0
China Email: customerservice.dg@cn.bureauveritas.com
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2.2.1 CONFIGURATION OF SYSTEM UNDER TEST

Please see section 5 photograph of the test configuration for reference.

2.2.2 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL

Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates, XYZ axis and antenna
ports.

The worst case was found when positioned on X axis for radiated emission.
Following channel(s) was (were) selected for the final test as listed below:

EUT CONFIGURE APPLICABLE TO
DESCRIPTION
MODE RE<1G | RE>1G | PLC | APcMm
A N N \ N DC 5V from adapter
Where RE<1G: Radiated Emission below 1GHz RE>1G: Radiated Emission above 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

RADIATED EMISSION TEST (BELOW 1 GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, XYZ axis, antenna ports (if EUT with antenna
diversity architecture) and packet type.

XI Following channel(s) was (were) selected for the final test as listed below.

EUT CONFIGURE] AVAILABLE TESTED MODULATION MODULATION PACKET
MODE CHANNEL CHANNEL TECHNOLOGY TYPE TYPE
- Oto 78 78 FHSS 8DPSK DH5

RADIATED EMISSION TEST (ABOVE 1 GH2z):

X Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, XYZ axis, antenna ports (if EUT with antenna
diversity architecture) and packet type.

XI Following channel(s) was (were) selected for the final test as listed below.

Dongguan Branch

EUT CONFIGURE AVAILABLE TESTED MODULATION MODULATION PACKET
MODE CHANNEL CHANNEL TECHNOLOGY TYPE TYPE
0to 78 0, 39, 78 FHSS GFSK DH5
0to 78 0, 39, 78 FHSS 8DPSK DH5
No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . ’
Houjie Town, Dongguan City,Guangdong 523942, Fax: +86 769 8593 1080
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POWER LINE CONDUCTED EMISSION TEST:

X

X

Pre-Scan has been conducted to determine the worst-case mode from all possible

combinations between available modulations, antenna ports (if EUT with antenna diversity

architecture) and packet type.
Following channel(s) was (were) selected for the final test as listed below.

EUT CONFIGURE|] AVAILABLE TESTED MODULATION MODULATION PACKET
MODE CHANNEL CHANNEL TECHNOLOGY TYPE TYPE
- Oto 78 78 FHSS 8DPSK DH5

ANTENNA PORT CONDUCTED MEASUREMENT:

X
X

This item includes all test value of each mode, but only includes spectrum plot of worst value of

each mode.

Pre-Scan has been conducted to determine the worst-case mode from all possible

combinations between available modulations, antenna ports (if EUT with antenna diversity
architecture), and packet types.
Following channel(s) was (were) selected for the final test as listed below.

AVAILABLE MODULATION MODULATION
TESTED CHANNEL PACKET TYPE
CHANNEL TECHNOLOGY TYPE
Oto78 0,39, 78 FHSS GFSK DH5
0to 78 0, 39, 78 FHSS /4 DQPSK DH5
Oto78 0,39, 78 FHSS 8DPSK DH5
TEST CONDITION:
TEST VOLTAGE
APPLICABLE TO | ENVIRONMENTAL CONDITIONS TESTED BY
(SYSTEM)
RE<1G 25deg. C, 58%RH DC 5V from adaptor Evans He
RE>1G 25deg. C, 58%RH DC 5V from adaptor Evans He
PLC 23deg. C, 57%RH DC 5V from adaptor Aaron Liang
APCM 24deg. C, 60%RH DC 3.7V from battery Aaron Liang

Bureau Veritas Sh
Dongguan Branch

enzhen Co., Ltd.

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,

China
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2.3 GENERAL DESCRIPTION OF APPLIED STANDARDS
The EUT is a RF Product. According to the specifications of the manufacturer, it
must comply with the requirements of the following standards:

FCC Part 15, Subpart C. Section 15.247
ANSI C63.10-2013

FCC Public Notice DA 00-705

NOTE: 1. Alltest items have been performed and recorded as per the above standards.

2. The EUT is also considered as a kind of computer peripheral, because the connection
to computer is necessary for typical use. It has been verified to comply with the
requirements of FCC Part 15, Subpart B, Class B (Certification). The test report has
been issued separately.

2.4 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.

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
1 Laptop Lenovo E40 LR-1EHRX N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
DC Line: Unshielded, Detachable 2.0m
AC Line: Unshielded, Detachable 1.2m

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . ’
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3 TEST TYPES AND RESULTS
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz) CONDUCTED LIMIT (dBuV)
Quasi-peak Average
0.15~05 66 to 56 56 to 46

05~5 56 46

5~30 60 50

NOTE: 1.The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.

3. All emanations from a class A/B digital device or system, including any network of
conductors and apparatus connected thereto, shall not exceed the level of field
strengths specified above.

3.1.2 TEST INSTRUMENTS

Instrument Model Serial # Cal Date Cal Due

EMI test receiver ESCS30 8471241027 Jan. 05, 18 Jan. 04, 19

Line Impedance Stabilization LI-125A 191106 Dec.08,17 | Dec. 07, 18
Network

Line Impedance Stabilization LI-125A 191106 Dec.07,18 | Dec. 06, 19
Network

Line Impedance Stabilization LI-125A 191107 Dec.08,17 | Dec. 07, 18
Network

Line Impedance Stabilization LI-125A 191107 Dec.07,18 | Dec. 06, 19
Network

Test Software EZ-EMC ver.lcp-03A1 N/A N/A

NOTE: 1. The test was performed in CE shielded room.
2. The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.
3.1.3 TEST PROCEDURES

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room
with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units were connected to the power
mains through another LISN. The two LISNs provide 50 ohm/ 50uH of

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . ’
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coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for
maximum conducted interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels
under (Limit - 20dB) was not recorded.

NOTE: All modes of operation were investigated and the worst-case emissions are reported.

3.1.4 DEVIATION FROM TEST STANDARD
No deviation.

3.1.5 TEST SETUP

Vertical Ground
/ Reference Plane / Test Receiver

EUT
QO O O O
40cm o 5 o o o
| | o ||
| [ | | |

LISN
|

N T
\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

For the actual test configuration, please refer to the attached file (Test Setup
Photo).

3.1.6 EUT OPERATING CONDITIONS

a. Turned on the power and connected of all equipment.

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . ’
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b. EUT was operated according to the type used was description in
manufacturer’s specifications or the User's Manual.

3.1.7 TEST RESULTS

CONDUCTED WORST-CASE DATA:

Detector Function & uasi-Peak (QP) /
Frequency Range |150KHz ~ 30MHz Resolution Bandwidth gverage (AV§?9 ?(HZ
Input Power 120Vac, 60Hz Eg‘r’]'éﬁ?onr‘lima' 26deg. C, 57RH
Tested By Evans He TEST DATE 2018/10/27
No. | P/L | Frequency | Reading | Detector | Corrected Result Limit Margin
(MHz) (dBuV) (dB} (dBuV) | (dBuV) (dB)
1 L1 0.1695 31.62 QP 10.03 41.65 64.98 -23.33
2 L1 0.1695 13.20 AVG 10.03 23.23 54.98 -31.75
3 L1 0.4230 25.91 QP 10.03 35.94 57.39 -21.45
4 L1 0.4230 17.24 AVG 10.03 27.27 47.39 -20.12
5 L1 1.4994 19.43 QP 10.04 29.47 56.00 -26.53
6 L1 1.4994 9.05 AVG 10.04 19.09 46.00 -26.91
7 L1 3.4953 22.58 QP 10.06 32.64 56.00 -23.36
8 L1 3.4953 12.18 AVG 10.06 22.24 46.00 -23.76
9 L1 7.6917 22.00 QP 10.12 32.12 60.00 -27.88
10 L1 7.6917 12.69 AVG 10.12 22.81 50.00 -27.19
11 L1 15.6633 17.34 QP 10.23 27.57 60.00 -32.43
12 L1 15.6633 4.02 AVG 10.23 14.25 50.00 -35.75

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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80.0 dBu¥Y

Limit1: —_

Limit2: —_

-20

ARk
0.150 05 5 300 MHz
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Detector Function & uasi-Peak (QP) /
Frequency Range |150KHz ~ 30MHz Resolution Bandwidth gverage (Avg?g ?(Hz
Input Power 120Vac, 60Hz CE:”V”F’Ume”ta' 26deg. C, 57RH
onditions
Tested By Evans He TEST DATE 2018/10/27
No. P/L Frequency Reading Detector Corrected Result Limit Margin
(MH2) (dBuv) (dBY (dBuV) (dBuv) (dB)
1 N 0.1734 31.64 QP 10.02 41.66 64.80 -23.14
2 N 0.1734 13.81 AVG 10.02 23.83 54.80 -30.97
3 N 0.4074 25.87 QP 10.02 35.89 57.70 -21.81
4 N 0.4074 17.56 AVG 10.02 27.58 47.70 -20.12
5 N 1.4565 13.22 QP 10.03 23.25 56.00 -32.75
6 N 1.4565 4.58 AVG 10.03 14.61 46.00 -31.39
7 N 3.5343 22.30 QP 10.06 32.36 56.00 -23.64
8 N 3.5343 9.41 AVG 10.06 19.47 46.00 -26.53
9 N 7.3056 19.40 QP 10.10 29.50 60.00 -30.50
10 N 7.3056 8.67 AVG 10.10 18.77 50.00 -31.23
11 N 12.9294 16.57 QP 10.18 26.75 60.00 -33.25
12 N 12.9294 5.28 AVG 10.18 15.46 50.00 -34.54
REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.
80.0 dBu¥
Limit1: —
Limit2:

-20

Abil

0.150

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

0.5 5 30.0 MHz
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[VERITAS |

3.2 RADIATED EMISSION AND BANDEDGE MEASUREMENT

3.2.1 LIMITS OF RADIATED EMISSION AND BANDEDGE MEASUREMENT

Radiated emissions which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission limits specified in
Section 15.209(a). Other emissions shall be at least 20dB below the highest

level of the desired power.

FrcqUENGIES (i | FIELD STRENGTH | MEASUREMENT DISTANGE
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:

1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more than 20dB under any condition

of modulation.

No. 34, Chenwulu Section, Guantai Rd.,

Bureau Veritas Shenzhen Co., Ltd.
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3.2.2 TEST INSTRUMENTS

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test 1300.5001K06-1
Receiver Rohde&Schwarz ESL6 00262-€Q Jan. 05, 18 Jan. 04, 19
Bilog Antenna Sunol Sciences JB6 A110712 Feb. 08, 18 Feb. 07, 19
Signal Amplifier HP 8447E 443008 Jan. 25,18 Jan. 24,19
3m
Semi-anechoic SAEMC Im*6m*6m N/A Oct. 18,18 Oct. 17,19
Chamber
MXA signal Agilent N9020A MY49100060 | Jan.05,18 | Jan. 04,19
analyzer
Horn Antenna COM-POWER HAH-118 71259 Jan. 26,18 Jan. 25,19
Horn Antenna COM-POWER HAH-118 71283 Feb. 02, 18 Feb. 01, 19
AMPLIFIER EM Electornic | £v101 6066 60613 Jan. 2518 | Jan. 24,19
Corporation
AMPLIFIER Eme Instuments | 012645 980077 Jan. 05,18 | Jan. 04,19
Corporation
Test Software EZ-EMC ICP-03A1 N/A N/A N/A

NOTE:

calibrations are traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.

2. The test was performed in 3m Chamber.
3. The FCC Site Registration No. is 535293.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,Guangdong 523942,

China
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3.2.3 TEST PROCEDURES

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) /
1.5 meters (for above 1GHz) above the ground at 3 meter chamber room for test.
The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which
was mounted on the top of a variable-height antenna tower.

c. The antenna is a broadband antenna, and its height is varied from one meter to
four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarizations of the antenna are set to make
the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the rotatable
table was turned from O degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f. 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, For battery operated equipment, the equipment tests
shall be perform using fresh batteries. The turntable was rotated to maximize the
emission level.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and video bandwidth is
3MHz for Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is
10Hz for Average detection (AV) at frequency above 1GHz.

4. If the dwell time per channel of the hopping signal is less than 100 ms, then the reading obtained
with the 10 Hz VBW may be further adjusted by a “duty cycle correction factor”, derived from
20log(dwell time/100 ms), in an effort to demonstrate compliance with the 15.209 limit.

5. All modes of operation were investigated and the worst-case emissions are reported.

3.2.4 DEVIATION FROM TEST STANDARD

No deviation.

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Bureau Veritas Shenzhen Co., Ltd. . . ’
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3.25 TEST SETUP

< Frequency Range below 30MHz >

};....;} im {.p........{ e
EUT
RF Tt

Receiwer

|

( I :
: W
v
TI.I.FI'I . %m Im
lable - A

Loop Antenna

JLI58

! 1
SELSL S Ky AL LTSS TSI

Oround Plane

< Frequency Range 30MHz~1GHz >

Ant. Tower
EUT& - 3m _ \
Support Unjts ' :'
Turn Table
80cm
omem

1-4m
Variable

Ground Plane

Test Receiver

i

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,
China
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<Frequency Range above 1GHz>

Ant.

nt. Tower 1-4m
Variable

EUT& ) , 3m o /

Support Units !

]
}Jm Table Absorber
tscr) AAMAAA —
) Ground Plane
Test
Receiver [
o 252 |

For the actual test configuration, please refer to the attached file (Test Setup
Photo).

3.2.6 EUT OPERATING CONDITIONS

a. Setthe EUT under full load condition and placed them on a testing table.

b. Set the transmitter part of EUT under transmission condition continuously at
specific channel frequency.

c. The necessary accessories enable the EUT in full functions.

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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3.2.7 TEST RESULTS
BELOW 1GHz WORST-CASE DATA:

9 KHz — 30 KHz data: the amplitude of spurious emissions attenuated more than 20 dB below the

permissible value is not required in the report.
30 MHz - 1GHz data:

8DPSK DH5

CHANNEL Channel 78

FREQUENCY RANGE |30MHz ~ 1GHz

DETECTOR FUNCTION

Quasi-Peak (QP)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
No. Frequency Reading Ant_F PA_G Cab_L Result Limit Margin Height | Degree
(MHz) (dBuV/m) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) ©)
1 451.1350 37.64 16.72 | 21.91 | 2.14 34.59 46.00 -11.41 100 248
2 350.4768 42.36 1466 | 22.15 | 2.04 36.91 46.00 -9.09 100 150
3 250.3012 44.69 11.41 | 22.29 | 1.70 35.51 46.00 -10.49 100 28
4 218.3085 42.86 11.84 | 22.35 | 1.60 33.95 46.00 -12.05 100 345
5 181.2834 37.01 11.07 | 22.26 | 1.38 27.20 43.50 -16.30 100 181
6 150.0108 31.56 1260 | 22.34 | 1.34 23.16 43.50 -20.34 100 7
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier

Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value

80.0 dBu¥/m
Limit1: —_
Margin:
]
I Z
B 1
30 5 !
[
-20
30.000 40 50 60 70 80 300 400 500 600 700

No. 34, Chenwulu Section, Guantai Rd.,
Bureau Veritas Shenzhen Co., Ltd.
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CHANNEL Channel 78

DETECTOR FUNCTION |Quasi-Peak (QP)
FREQUENCY RANGE [|30MHz ~ 1GHz

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3M
No. Frequency Reading Ant_F PA_G Cab_L Result Limit Margin Height | Degree
(MHz) (dBuV/m) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB) (cm) ©)

1 350.4768 36.34 1466 | 22.15 | 2.04 30.89 46.00 -15.11 200 161
2 451.1350 30.91 16.72 | 21.91 | 2.14 27.86 46.00 -18.14 100 18
3 218.3085 41.85 11.84 | 22.35 | 1.60 32.94 46.00 -13.06 100 19
4 181.2834 36.94 11.07 | 22.26 | 1.38 27.13 43.50 -16.37 100 195
5 81.4970 36.24 7.66 | 2241 | 1.06 22.55 40.00 -17.45 100 314
6 48.8429 38.59 891 | 22.36 | 0.79 25.93 40.00 -14.07 100 148

REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier
Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value

80.0 dBu¥/m

Limit1: —_—
Margin:

30 4 2

-20
30.000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
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ABOVE 1GHz WORST-CASE DATA:
8DPSK

Note: For higher frequency, the emission is too low to be detected.

CHANNEL TX Channel 0 Peak (PK)
DETECTOR FUNCTION
FREQUENCY RANGE |1GHz ~ 25GHz Average (AV)

4804 48.89 AV \ 33.39 | 7.22 48.46 41.04 54 -12.96
4804 48.61 AV H 33.39 | 7.22 48.46 40.76 54 -13.24
4804 60.51 PK \ 33.39 | 7.22 48.46 52.66 74 -21.34
4804 57.81 PK H 33.39 | 7.22 48.46 49.96 74 -24.04
11217 29.41 AV \ 39.93 | 11.87 | 47.03 34.18 54 -19.82
11217 25.06 AV H 39.93 | 11.87 | 47.03 29.83 54 -24.17
11217 44.39 PK \ 39.93 | 11.87 | 47.03 49.16 74 -24.84
11217 46.98 PK H 39.93 | 11.87 | 47.03 51.75 74 -22.25
2390 57.83 AV \ 30 4.94 47.09 45.68 54 -8.32
2390 55.28 AV H 30 4.94 47.09 43.13 54 -10.87
2390 70.82 PK \ 30 4.94 47.09 58.67 74 -15.33
2390 70.27 PK H 30 4.94 47.09 58.12 74 -15.88

REMARKS:
1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.
2. 2402MHz: Fundamental frequency.
3. X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
4. The radiated spurious test above 18GHz is subcontracted to Bureau Veritas Shenzhen Co.,
Ltd. Dongguan Branch Laboratories and found 30dB below the limit at least.
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CHANNEL TX Channel 39 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

4882 44.6 AV \ 33.62 | 7.53 | 48.36 37.39 54 -16.61
4882 52.58 AV H 33.62 | 7.53 | 48.36 45.37 54 -8.63
4882 64.01 PK \ 33.62 | 7.53 | 48.36 56.8 74 -17.2
4882 59.67 PK H 33.62 | 7.53 | 48.36 52.46 74 -21.54
13019 35.69 AV \ 39.92 | 12.94 | 47.81 40.74 54 -13.26
13019 37.86 AV H 39.92 | 12.94 | 47.81 42.91 54 -11.09
13019 60.14 PK \ 39.92 | 12.94 | 47.81 65.19 74 -8.81
13019 58.9 PK H 39.92 | 12.94 | 47.81 63.95 74 -10.05

REMARKS:
1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.
2. 2441MHz: Fundamental frequency.
3. X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
4. The radiated spurious test above 18GHz is subcontracted to Bureau Veritas Shenzhen Co.,
Ltd. Dongguan Branch Laboratories and found 30dB below the limit at least.
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CHANNEL TX Channel 78 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

4960 53.23 AV \ 33.89 | 7.86 | 48.31 46.67 54 -7.33
4960 49.21 AV H 33.89 | 7.86 | 48.31 42.65 54 -11.35
4960 57.96 PK \ 33.89 | 7.86 | 48.31 514 74 -22.6
4960 61.51 PK H 33.89 | 7.86 | 48.31 54.95 74 -19.05
17938 23.8 AV \ 42.34 [ 19.63 | 449 40.87 54 -13.13
17938 22.45 AV H 42.34 [ 19.63 | 449 39.52 54 -14.48
17938 37.71 PK \ 42.34 [ 19.63 | 449 54.78 74 -19.22
17938 46.05 PK H 42.34 [ 19.63 | 449 63.12 74 -10.88
2483.5 52 AV \ 2998 | 583 | 47.51 40.3 54 -13.7
2483.5 54.1 AV H 2998 | 583 | 47.51 42.4 54 -11.6
2483.5 72.89 PK \ 2998 | 583 | 47.51 61.19 74 -12.81
2483.5 70.25 PK H 2998 | 583 | 47.51 58.55 74 -15.45

REMARKS:
1. Emission Level = Read Level+ Antenna Factor + Cable Loss- Preamp Factor
Margin value = Emission level — Limit value.
2. 2480MHz: Fundamental frequency.
3. X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
4. The radiated spurious test above 18GHz is subcontracted to Bureau Veritas Shenzhen Co.,
Ltd. Dongguan Branch Laboratories and found 30dB below the limit at least.
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3.3 NUMBER OF HOPPING FREQUENCY USED

3.3.1 LIMIT OF HOPPING FREQUENCY USED

At least 15 channels frequencies, and should be equally spaced.

3.3.2 TEST SETUP

EUT SPECTRUM
ANALYZER
3.3.3 TEST INSTRUMENTS
Instrument Model Serial # Cal Date Cal Due
DC Power Supply E3640A MY40004013 Jan. 05, 18 | Jan. 04, 19
MXA Signal Analyzer N9020A MY49100060 Jan. 05, 18 | Jan. 04, 19
MXG Vector Signal Generator N5182A MY50140530 Jan. 05,18 | Jan. 04, 19
Series Signal Generator E4421B US40051152 May 12, 18 | May 11, 19
RF control unit JS0806-0806-2 188060112 Apr. 25,18 | Apr. 24,19
Wireless Connectivity Tester CMW270 1201.0002K75-101601-PE | Apr. 25,18 | Apr. 24,19
Test Software EZ-EMC ver.lcp-03A1 N/A N/A

NOTE:

1. The calibration interval of the above test instruments is 12 months and the calibrations are

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.
2. The test was performed in RF Oven room.

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,
China
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3.3.4 TEST PROCEDURES

a. Check the calibration of the measuring instrument (SA) using either an internal
calibrator or a known signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss
cable. Then set it to any one measured frequency within its operating range and
make sure the instrument is operated in its linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record
all the signals from each channel until each one has been recorded.

d. Set the SA on View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were completed.

3.3.5 DEVIATION FROM TEST STANDARD

No deviation.

3.3.6 TEST RESULTS

There are 79 hopping frequencies in the hopping mode. Please refer to next two
pages for the test result. On the plots, it shows that the hopping frequencies are
equally spaced.
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GFSK

Agilent Spectrum Analyzer - Swept SA
: ML O Gi0zeM —
Center Freq 2.441750000 GHz #Avg Type: RMS qa Y

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset9.16 dB
Ref 30.00 dBm Emmm—]

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.350000 MHz
Auto Man

Freq Offset
0Hz

#VBW 300 kHz Sweep 8.000 ms (1001 pts)

8DPSK

Agilent Spectrum Analyzer - Swept SA
e e i M\ALIGN OFF 03:52:40 PMNov 30, 2018 FroT—
Center Freq 2.441750000 GHz #Avg Type: RMS fency

PNO: Fast —»— Trig: Free Run
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset4.5 dB
Ref 30.00 dBm i —

Center Freq
2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.350000 MHz
Auto Man

Freq Offset
0 Hz

#VBW 300 kHz Sweep 8.000 ms (1001 pts)
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3.4 DWELL TIME ON EACH CHANNEL

3.4.1 LIMIT OF DWELL TIME USED

The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

3.4.2 TEST SETUP

SPECTRUM
ANALYZER

EUT

3.4.3 TEST INSTRUMENTS
Refer to section 3.3.3 to get information of above instrument.

3.4.4 TEST PROCEDURES

a. Check the calibration of the measuring instrument (SA) using either an internal
calibrator or a known signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low
loss cable. Then set it to any one measured frequency within its operating
range and make sure the instrument is operated in its linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA
to zero span mode. And then, set RBW and VBW of spectrum analyzer to
proper value.

d. Measure the time duration of one transmission on the measured frequency.
And then plot the result with time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been
completed.
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3.4.5 DEVIATION FROM TEST STANDARD

No deviation.

3.4.6 TEST RESULTS

GFSK
Number of transmission in a
Number | period(channel number*0.4 sec)
vode | ©f Lendth of | Resuit | Limit | PASS/
Hopping . sweep | times times . (msec) (msec) FAIL
Channel pégg)d time ina ina e ((e=s)
(sec) | sweep | period
DH1 79 31.6 3.16 33 330 0.39 127 400 PASS
DH3 79 31.6 3.16 14 140 1.64 229 400 PASS
DH5 79 31.6 3.16 8 80 2.89 231 400 PASS

NOTE: Test plots of the transmitting time slot are shown on next page.
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Agilent Spectrum Analyzer - Swept SA
hL e A A
Center Freq 2.441000000 GHz s12/0.000 5 #Avg Typa: RMS FEAICY Trig Delay2000ms  #Avg Type: RMS.
PIG: Past —e Trig: Vidao PHO: fast e Trig: Video
IFGainL ow #Atten: 30 4B (FGain ow #Atten: 30 dB
Auto Tune|
Ref 20.00 dBm Ref 20.00 dBm
Center Freq

2.441000000 GHz

Frequency

il L. L
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 3.162 s (30000 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)
Agilem Spectrum Amalyzer - Swept SA Agilent Spectrum Amalyzer - Swept SA
Rl : 2 m :
Center Freq 2.441000000 GHz +l20.000 5 #Avg Type: RMS TR Center Freg 2.441000000 GHz Trig D
PNO: Fast —— 1rig: Video PNO: Fast —— 1"
(FGainLow #Atten: 30 4B (FGainLow
Auto Tune
Ref 20.00 dBm

A
y-2.000ms  #Avg Type: RMS
i o
#hicton: 30 4B
Ref 20.00 dBm
Center Freq

Frequency
2441000000 GHz|

Center 2.441000000 GHz

Span 0 Hz Center 2.441000000 GHz i Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 3.162 s (30000 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)
Agilem Spectrum Amalyzer - Swept SA Agilent Spectrum Amalyzer - Swept SA
Rl : 2 m :
Center Freq 2.441000000 GHz sl2/0.000 5 #Avg Type: RMS FEAICY Center Freg 2.441000000 GHz Trig D
PHO: Fast —— Trig: Video PNO: Fast ——
IF Gl ow #Atten: 30 4B |F Gl ow.
Auto Tune|
Ref 20.00 dBm

A
y-2.000ms  #Avg Type: RMS
i o
#hicton: 30 4B
Ref 20.00 dBm
Center Freq
2441000000 GHz|

Stop Freq|
2.441000000 GHz|

Center 2.441000000 GHz
Res BW 510 kHz

#VBW 3.0 MHz

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Span 0 Hz
Sweep 10.13 ms (8000 pts)

Bureau Veritas Shenzhen Co., Ltd.
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8DPSK

Number Nyn(]l()ehr oftr?nsmibssio(;lin a )

u eriod(channel number*0.4 sec
HSEE Hop?;ing p. sweep | times times tr.;fgrgtizggn (F;;e:g(l:t) (r;is?:aitt:) Plff’lf/

Channel p(igg)d time ina ina time (msec)

(sec) | sweep | period
DH1 79 316 | 3.16 33 330 0.39 127 400 PASS
DH3 79 316 | 3.16 19 190 1.64 311 400 PASS
DH5 79 316 | 3.16 9 90 2.89 260 400 PASS

NOTE: Test plots of the transmitting time slot are shown on next page.
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8DPSK

Agihent Spectrum Analyzer - Swept SA Agihent Spectrum Analyzer - Swept SA
[ [

Y Y
Center Freq 2.441000000 GHz TrigDelay0.000 s #Avg Type: RMS Center Freq 2.441000000 GHz Trig Delay2.000 ms  #Avg Type: RMS Frequency
PH: T Y Trig: Video ‘ENO: Fost ~e= Trig: Video v

\FGalnclow  #hten: 30 dS WGaluclove _#Atten: 30 48

Ref 20.00 dBm Ref 20.00 dBm

Center Freq Center Freq
2.441000000 GHz 2.441000000 GHz

(Center 2441000000 GHz Span 0 Hz Center 2441000000 GHz i Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 3.162 5 (30000 pts) Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (3000 pts)

Agihent Spectrum Analyzer - Swept SA Agihent Spectrum Analyzer - Swept SA
RL o RL o

Center Freq 2.441000000 GHz Trig Delay0.000 s #Avg Type: RMS R ey Center Freq 2.441000000 GHz WA LTS R ey

e Trig: Video e Trig: Vid
\iGainLuw __ #Atten: 30 d5 \iGainLuw __ #Atten: 30 d5
Auto Tune| Auta Tune
Ref 20.00 dBm -1.99 dB
Center Freq| Center Freq|
2.441000000 GHz| 2.441000000 GHz|

StartFreq ) StartFreq
2.441000000 GHz i 2.441000000 GHz

‘Stop Freq ‘Stop Freq
2441000000 GHz 2441000000 GHz
CFStep CFStep
000000 MHz|

Man

Ref 20.00 dBm

(Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz
Res BW 510 kHz #VBW 3.0 MHz Sweep 3.162 s (30000 pts) Res BW 1.0 MHz #VBW 3.0 MHz

DH5

Agihent Spectrum Analyzer - Swept SA Agihent Spectrum Analyzer - Swept SA
RL o RL o

0 Lo | oz o ry

Center Freq 2.441000000 GHz Trig Delay0.000 s #Avg Type: RMS Center Freq 2.441000000 GHz Trig Delay-2.000 ms  #Avg Type:
st e Trig: Video st e Trig: Video

IFGainlowe __ #htten:30 48 IFGainlowe __ #htten:30 48

Ref 20.00 dBm Ref 20.00 dBm

(Center 2.441000000 GHz pi (Center 2.441000000 GHz
Res BW 510 kHz #VBW 3.0 MHz 3.162 s (30000 pts) Res BW 1.0 MHz #VBW 3.0 MHz
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3.5 CHANNEL BANDWIDTH

3.5.1 LIMITS OF CHANNEL BANDWIDTH

For frequency hopping system operating in the 2400-2483.5MHz, If the 20dB
bandwidth of hopping channel is greater than 25kHz, two-thirds 20dBbandwidth of
hopping channel shell be a minimum limit for the hopping channel separation.

3.5.2 TEST SETUP

SPECTRUM
ANALYZER

EUT

3.5.3 TESTINSTRUMENTS
Refer to section 3.3.3 to get information of above instrument.

3.5.4 TEST PROCEDURE

a. Check the calibration of the measuring instrument using either an internal calibrator
or a known signal from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one
convenient frequency within its operating range. Set a reference level on the
measuring instrument equal to the highest peak value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB
from the reference level. Record the frequency difference as the emission
bandwidth.

d. Repeat above procedures until all frequencies measured were complete.
3.5.5 DEVIATION FROM TEST STANDARD

No deviation.
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3.5.6 EUT OPERATING CONDITION

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies individually.

3.5.7 TEST RESULTS

GFSK
CHANNEL CHANNEL FREQUENCY (MHz) 20dB BANDWIDTH (MHz)
0 2402 0.959
39 2441 0.960
78 2480 0.953
CHO

Agilent Spectrum Analyzer - Occupied BW

R R e onoa Gk |
Center Freq 2.402000000 GHz

SEMSE:INT| M\ ALIGN OFF

05:22:46 PMMNov 18, 2018

Center Freq.: 2.402000000 GHz
—— Trig:Free Run Avg|Held: 1001100

#IFGain:Low #Atten: 40 dB

Radio $td: None Frequency

Radio Device: BTS

Ref Offset 8.86 dB

Ref 30.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

#V/BW 100 kHz

Total Power

917.21 kHz

482 Hz
958.6 kHz

OBW Power
x dB

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,
China
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5.74 dBm

Mkr1 2.40201 GHz

-2.4938 dBm

Center Freq
2.402000000 GHz

CF Step
200.000 kHz

Span 2 MHz|IF e, Man

Sweep 2.133ms

Freq Offset
0 Hz

99.00 %
-20.00 dB
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Frequency

CenterFreq
2.441000000 GHz

Freq Offset
0 Hz

CH 39
Ag}ienl Spectrum Analyzer - Occupied BW
R R s ] A\ALIGN OFF 05:24:17 PMNov 18, 2018
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: Nene
—»— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.441008 GHz
Ref Offset 8.9 dB
Ref 30.00 dBm -2.8063 dBm)
Center 2.441 GHz Span 2 MHz|F X
#Res BW 30 kHz #/BW 100 kHz —
Occupied Bandwidth Total Power 5.89 dBm
905.13 kHz
Transmit Freq Error 1.877 kHz OBW Power 99.00 %
x dB Bandwidth 959.7 kHz x dB -20.00 dB
CH 78

Agilent Spectrum Analyzer - Occupied BW

SOIOEES LG —— SENSEINT A\ ALIGN OFF

05:42:34 PMMNov 18, 2018

Center Freq: 2.480000000 GHz
[wn] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB

Span 2.0000 MHz

Radio Std: None

Radio Device: BTS

Ref Offset 8.9 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

#V/BW 100 kHz

Occupied Bandwidth Total Power

895.83 kHz
630 Hz
952.6 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,
China

Bureau Veritas Shenzhen Co., Ltd.
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2.0000 MHz

Span 2 MHz
Sweep 2.733 ms

7.91 dBm

99.00 %
-20.00 dB
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7 /14 DQPSK
CHANNEL CHANNEL FREQUENCY (MHz) 20dB BANDWIDTH (MHz)
0 2402 1.277
39 2441 1.317
78 2480 1.276
CHO

Agilent Spectrum Analyzer - Occupied BW

R R e onoa Gk | SENSEINT
Center Freq 2.402000000 GHz

M\ ALIGN OFF

05:27:39 PMMNov 18, 2018

Center Freq.: 2.402000000 GHz
—— Trig:Free Run Avg|Held: 1001100

#IFGain:Low #Atten: 40 dB

Radio Std: None

Frequency

Radio Device: BTS

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Ref Offset 8.86 dB
Ref 30.00 dBm

#V/BW 100 kHz

Total Power
1.1843 MHz

-2.026 kHz OBW Power
1.277 MHz x dB

No. 34, Chenwulu Section, Guantai Rd.,

Houjie Town, Dongguan City,Guangdong 523942,
China
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4.80 dBm

Mkr1 2.402014 GHz
-3.4569 dBm)

Center Freq
2.402000000 GHz

CF Step

200.000 kHz
Span 2 MHz|IF e, Man

Sweep 2.133ms

Freq Offset
0 Hz

99.00 %
-20.00 dB
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Frequency

CenterFreq
2.441000000 GHz

Freq Offset
0 Hz

CH 39
Agilent Spectrum Analyzer - Occupied BW
R R s ] A\ALIGN OFF 05:28:55 PM Nov 18, 2018
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: Nene
—»— Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 2.441032 GHz
Ref Offset 8.9 dB
Ref 30.00 dBm -4.9703 dBm
Center 2.441 GHz Span 2 MHz|F X
# #/BW 100 kHz —
QOccupied Bandwidth Total Power 4.96 dBm
1.1806 MHz
Transmit Freq Error -3.456 kHz OBW Power 99.00 %
x dB Bandwidth 1.317 MHz x dB -20.00 dB
CH 78

Agilent Spectrum Analyzer - Occupied BW

SOIOEES LG —— SENSEINT A\ ALIGN OFF

05:43:29 PMMNov 18, 2018

Center Freq: 2.480000000 GHz
[wn] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB

Span 2.0000 MHz

Radio 5td: None TracelDetector

Radio Device: BTS

Ref Offset 8.9 dB
Ref 20.00 dBm

Center 2.48 GHz
# #/BW 100 kHz

Occupied Bandwidth Total Power

1.1727 MHz
~4.974 kHz
1.276 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City,Guangdong 523942,
China

Bureau Veritas Shenzhen Co., Ltd.
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6.95 dBm

Span 2 MHz
Sweep 2.733 ms

99.00 %
-20.00 dB
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CHANNEL CHANNEL FREQUENCY (MHz) 20dB BANDWIDTH (MHz)
0 2402 1.305
39 2441 1.299
78 2480 1.2901
CHO

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

Ag‘i-lenl Spectrum Analyzer - Occupied BW
e EEEEEFIE R
Center Freq 2.402000000 GHz

#IFGain:Low

SENSE:INT| M\ ALTGN OFF 03:31:34 PMMNov 18, 2018

Center Freq.: 2.402000000 GHz

#Atten: 40 dB

Radio $td: None Frequency

wp Trig: Free Run Avg|Held: 100/100

Radio Device: BTS

Ref Dffset 8.86 dB
Ref 30.00 dBm

Occupied Bandwidth
1.1767 MHz

Transmit Freq Error -3.484 kHz OBW Power

x dB Bandwidth 1.305 MHz x dB

#/BW 100 kHz

Total Power

No. 34, Chenwulu Section, Guantai Rd.,

Mkr1 2.402152 GHz
-5.0344 dBm

CenterFreq
2.402000000 GHz

Span 2 MHz

5.19 dBm

99.00 %
-20.00 dB
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SEMSE:INT| MNALIGN OFF

05:32:36 PMNov 18, 2018

Center Freq: 2.441000000 GHz
Avg|Hold: 100100
#Atten: 40 dB

Radio Std: None Frequency

Radio Device: BTS

Mkr1 2.441148 GHz
-4.9914 dBm

#VBW 100 kHz

Total Power

OBW Power
x dB

CH 39
Agilent Spectrum Analyzer - Occupied BW
QO Ll i i s o =
Center Freq 2.441000000 GHz
#IFGain:Low
Ref Offset 8.9 dB
Ref 30.00 dBm
Center 2.441 GHz
Occupied Bandwidth
1.1891 MHz
Transmit Freq Error 72 Hz
x dB Bandwidth 1.299 MHz
CH 78

Agilent Spectrum Analyzer - Occupied BW
SR
Span 2.0000 MHz

o Trig: Free Run
#IFGain:Low

SEMSE:INT| M\ ALIGN OFF

4.73 dBm

CenterFreq
2.441000000 GHz

Span 2 MHz|F X

Freq Offset
0 Hz

99.00 %
-20.00 dB

05:44:02 PMMNov 18, 2018

Center Freq.: 2.480000000 GHz
Avg|Hold:>10/10
#Atten: 10 dB

Radio 5td: None TracelDetector

Radio Device: BTS

Ref Offset 8.9 dB
Ref 20.00 dBm

Center 2.48 GHz

Occupied Bandwidth

#V/BW 100 kHz

Total Power

1.1785 MHz

Transmit Freq Error
x dB Bandwidth

-2.739 kHz
1.291 MHz

OBW Power
x dB

No. 34, Chenwulu Section, Guantai Rd.,

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch China

Houjie Town, Dongguan City,Guangdong 523942,
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6.98 dBm

Span 2 MHz
Sweep 2.733 ms

99.00 %
-20.00 dB
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3.6 HOPPING CHANNEL SEPARATION

3.6.1 LIMIT OF HOPPING CHANNEL SEPARATION

At least 25kHz or two-third of 20dB hopping channel bandwidth (whichever is
greater).

3.6.2 TEST SETUP

SPECTRUM
ANALYZER

EUT

3.6.3 TEST INSTRUMENTS
Refer to section 3.3.3 to get information of above instrument.

3.6.4 TEST PROCEDURES
1. Check the calibration of the measuring instrument using either an internal
calibrator or a known signal from an external generator.

2. Turn on the EUT and connect it to measurement instrument. Then set it to any one
convenient frequency within its operating range.

3. By using the MaxHold function record the separation of two adjacent channels.

4. Measure the frequency difference of these two adjacent channels by SA MARK
function. And then plot the result on SA screen.

5. Repeat above procedures until all frequencies measured were complete.

3.6.5 DEVIATION FROM TEST STANDARD

No deviation.
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3.6.6 TEST RESULTS

GFSK
FREQUENCY ADJACENT 20dB
CHANNEL MINIMUM
CHANNEL (MH2) SEPARATION BAI\(l’a\ﬁ'VZII)DTH LIMIT (MHz) PASS / FAIL
(MHz)
0 2402 1.005 0.959 0.639 PASS
39 2441 1.005 0.960 0.640 PASS
78 2480 1.005 0.953 0.635 PASS
NOTE: The minimum limit is two-third 20dB bandwidth.
CHO
- Agilent L
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CH 39
2 Agilent L
o
il )]
A.188 d
CH 78

% Agilent L

W
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8DPSK
ADJACENT 20dB
CHANNEL FRE?MUF?Z';ICY SE;':QEFEI(ISN BANDWIDTH Lm/llll\'ll'”\(/ll\l/fxz) PASS / FAIL
(MHz) (MHz)
0 2402 1.005 1.305 0.870 PASS
39 2441 1.005 1.299 0.866 PASS
78 2480 1.005 1.291 0.861 PASS
NOTE: The minimum limit is two-third 20dB bandwidth.
CHO
# Agilent L

Mkrl &
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3.7 MAXIMUM OUTPUT POWER

3.7.1 LIMITS OF MAXIMUM OUTPUT POWER MEASUREMENT

The Maximum Output Power Measurement is 125mW.

3.7.2 TEST SETUP

EUT I_| Power Sensor Power Meter

10dB ATTENUATION
PAD

3.7.3 TEST INSTRUMENTS

Refer to section 3.3.3 to get information of above instrument.

3.7.4 TEST PROCEDURES

A peak power sensor was used on the output port of the EUT. A power meter was used
to read the response of the peak power sensor. Record the power level.

3.7.5 DEVIATION FROM TEST STANDARD
No deviation.

3.7.6 EUT OPERATING CONDITION

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies individually.
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3.7.7 TEST RESULTS

3.7.7.1 MAXIMUM PEAK OUTPUT POWER

GFSK
CHANNEL POWER POWER POWER
CHANNEL FREQUENCY OUTPUT OUTPUT LIMIT (mW) PASS/FAIL
(MHz) (dBm) (MW)
0 2402 1.68 1.472 125 PASS
39 2441 1.65 1.462 125 PASS
78 2480 1.48 1.406 125 PASS
714 DQPSK
CHANNEL POWER POWER POWER
CHANNEL FREQUENCY OUTPUT OUTPUT LIMIT (mW) PASS/FAIL
(MHz) (dBm) (MW)
0 2402 2.50 1.778 125 PASS
39 2441 2.38 1.730 125 PASS
78 2480 2.21 1.663 125 PASS
8DPSK
CHANNEL POWER POWER POWER
CHANNEL FREQUENCY OUTPUT OUTPUT LIMIT (mW) PASS/FAIL
(MHz) (dBm) (mW)
0 2402 2.88 1.941 125 PASS
39 2441 2.74 1.879 125 PASS
78 2480 2.54 1.795 125 PASS
) No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
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3.7.7.2 Average Output Power (FOR REFERENCE)

The average power sensor was used on the output port of the EUT. A power meter
was used to read the response of the power sensor. Record the power level.

GFSK
CHANNEL |AVERAGE| AVERAGE
CHANNEL |FREQUENCY| POWER POWER
(MHz) (dBm) (mWw)
0 2402 0.61 1.151
39 2441 0.29 1.069
78 2480 -0.01 0.998
7 /4 DQPSK
CHANNEL |AVERAGE| AVERAGE
CHANNEL |FREQUENCY| POWER POWER
(MHz) (dBm) (mW)
0 2402 -0.886 0.815
39 2441 -1.175 0.763
78 2480 -1.344 0.734
8DPSK
CHANNEL |AVERAGE| AVERAGE
CHANNEL |FREQUENCY| POWER POWER
(MHz) (dBm) (mW)
0 2402 -1.067 0.782
39 2441 -0.952 0.803
78 2480 -1.240 0.752
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3.8 OUT OF BAND MEASUREMENT

3.8.1 LIMITS OF OUT OF BAND MEASUREMENT
Below —20dB of the highest emission level of operating band (in 100KHz RBW).

3.8.2 TEST INSTRUMENTS
Refer to section 3.3.3 to get information of above instrument.

3.8.3 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer via a low loss cable.
Spectrum Analyzer was set RBW to 100 kHz and VBW to 300 kHz with suitable
frequency span including 100 MHz bandwidth from band edge. Detector = PEAK and
Trace mode = Max Hold. The band edges was measured and recorded.

3.8.4 DEVIATION FROM TEST STANDARD
No deviation.

3.8.5 EUT OPERATING CONDITION

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies individually.

3.8.6 TEST RESULTS

The spectrum plots are attached on the following images. D1 line indicates the highest
level. D2 line indicates the 20dB offset below D1. It shows compliance to the
requirement.
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Low Channel

Agilent Spectrum Analyzes - Swegt SA

.Cenl:r Freq 2.402000000 GHz

(FGainiow  #Aten: 30 dB

Ref Offset 9.18 d8
Ref 20.16 dBm

Center 2.4020000 GHz

#Res BW 100 kHz #VBW 300 kHz

Agilent Spectrum Analyzes - Swegt SA

Center Freg 515.000000 MHz
0 Faot
ECainton

Ref Offset 9.18 d8
Ref 19.16 dBm

Start 30.0 MHz
#Res BW 100 kHz

uza

#VBW 300 kHz

Sweep 1.000 ms (1001 pts)

#Avg Type: RMS
AvglHold: 1010

Agilent Spectrum Analyzer - Swepl SA

Frequency Center Freg 2.352500000 GHz
o

Fraquency

rig:
#amen: 30 4B

Ref Offset8.91 dB
Ref 20,00 dBm

CenterFreq
2 402000000 GHz

Start 2.30000 GHz
#Res BW 100 kHz

ZBonunmnun=

Span 1.500 MHz|

#VBW 300 kHz

CenterFreq
2 352500000 GHz|

Stop 240500 GHz
Sweep 10.07 ms (1001 pts)

FURCTIN  FURCTION Wi T FUNCTION VALUE

KA MODE TAC 50
mﬂ_
2,400 000 GHz 52,86 dBm
2380000 Chz £33 98m

[
[
[l
[

2508 dim

[

S A

Cenlrr Freq 13.750000000 GH‘.
FHO:
Fabvow

Fraquency

Ref Offset 9.18 dB
Ref 19.16 dBm

Stop 1.0000 GHz|
Sweep 94.00 ms (30001 pts)

#VBW 300 kHz

Fraquency

‘Stop 26.50 GHz|
Sweep 2.438 5 (30001 pts)

High Channel

L)

C&Ner Freq 2. dEDDDDDDD GHz
PHO: Wid

WGaincLow

Ref Offset
Ref 26. 20 dBm

Center 2.4800000 GHz
#Res BW 100 kHz

#VEBW 300 kHz

P Trig: Frea Run
@htten: 30 dB

S

C&nler Freq 2.510000000 GHz
PHO: Fat -

Fraquency
FGainlaw

Ref Offset9.2 dB
Ref 20.00 dBm

‘Center Freq)|

Span 1.500 MHz

DAL
#hvg Type: RMS il
Trig: Fres Run
Whiten: 30 4B

Center Freq
2510000000 GHz|

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)

FUNCTIN _ FURCTION Wi TH

Sweep 1.000 ms (1001 pts)
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Agilent Spectrum Analyzes - Swegt SA

Center Freq 515000000 MHz

PHO: Fast e

WGainLow

Ref Offset 9.2 4B
Ref 19.20 dBm

Start 30.0 MHz
#Res BW 100 kHz

uss

#VEBW 300 kHz

Test Report No.: 181011N013-1

Agilent Spectrum Analyzer - Swepl SA

#hvg Type: RMS
Avg[Hold: 1010

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

starus usa

Start 1.00 GHz
#Res BW 100 kHz

" ==
IFGainlow __ HAtten: 20 d

T &

#hvg Type:

Trig: Free Run AuglHold: 1
B

Stop 26.50 GHz
Sweep 2.438 s (30001 pts)

#VEW 300 kHz
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Low Channel

Agilent Spectrum Analyzes - Swegt SA
.Cenl:r Freq 2.402000000 GHz
FHG: Wid
WFGaincd ow

Ref Offset 9.18 d8
Ref 20.16 dBm

Center 2.4020000 GHz
#Res BW 100 kHz

Agilent Spectrum Analyzes - Swegt SA

Center Freg 515.000000 MHz
G
FGah

Ref Offset 9.18 dB

Ref 19,16 dBm

Start 30.0 MHz
#Res BW 100 kHz

uza

" gémen: 30 8

#VBW 300 kHz

#VBW 300 kHz

Agient Specteum Analyzer - Swopl SA
- Frequency

Fraquency
¥ Trig: Fres Run
WAsan: 30 4B

.Cenrr Freq 2.352500000 GHz
B0 Fa
IFGaind

Trig: Froa Rin
Ref Offset8.91 dB
Ref 20,00 dBm
CenterFreq CenterFreq
2 402000000 GHz 2 352500000 GHz|

Start 2.30000 GHz Stop 240500 GHz
Sweep 10.07 ms (1001 pts)

#Res BW 100 kHz
FURCTION 0T FUNCTION VALUE

X Y FURCTN
[f]  2401965GHz[  376dBm | | 0000 |
2
z 5329 dBm| |
4582 dBm

ZBonunmnun=

Span 1.500 MHz
Sweep 1.000 ms (1001 pts)

[

2803 AM et 23, 2018

Agient Specteum Analyzer - Swopl SA
- Frequency

&
v Typ
AvalHold:

Fraquency
Trig: Fras Run

Center Freg 13.750000000 GH.
o pimen: 20 48

#Avg Type: RMS 1z

Trig: Fres Run AvglHold: 1010 ]
#Atten: 20 4B IFGaind
Ref Offset 9.18 dB

Ref 19.16 dBm

Stop 1.0000 GHz| Stop 26.50 GHz
#VBW 300 kHz Sweep 2.438 5 (30001 pts)

Sweep 94.00 ms (30001 pts)

High Channe

Agilent Spectrum Analyzes - Swegt SA

Center Froq 2.480000000 GHz
oo

I
WGaincLow

Ref Offset 9.2 4B
Ref 26.20 dBm

Center 2.4800000 GHz
#Res BW 100 kHz

Aglient Specirum Analyzes - Swepl 54
o LI o
#hvg Type: RMS il

Center Froq 2.510000000 GHz
e
s

Frequency
¥ Trig:Free Run P Trig: Free Run

#Adten: 30 dB JAteen: 30 dB
Ref Offset9.2 dB
Ref 20.00 dBm
Center Freq

2510000000 GHz|

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)

FUNCTIN _ FURCTION Wi TH

Span 1.500 MHz
1.000 ms (1001 pts)

Swe

#VEBW 300 kHz P
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Agilent Spectrum Analyzes - Swegt SA

Center Freq 515000000 MHz

PHO: Fast e

WGainLow

Ref Offset 9.2 4B
Ref 19.20 dBm

Start 30.0 MHz
#Res BW 100 kHz

uss

#VEBW 300 kHz
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Agilent Spectrum Analyzer - Swepl SA

#hvg Type: RMS
Avg[Hold: 1010

Stop 1.0000 GHz
Sweep 94.00 ms (30001 pts)

starus usa

Start 1.00 GHz
#Res BW 100 kHz

" ==
IFGainlow __ HAtten: 20 d

T &

#hvg Type:

Trig: Free Run AuglHold: 1
B

Stop 26.50 GHz
Sweep 2.438 s (30001 pts)

#VEW 300 kHz
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4 PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the attached file (Test Setup Photo).
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5 APPENDIX A — MODIFICATIONS RECORDERS FOR ENGINEERING
CHANGES TO THE EUT BY THE LAB

No any modifications are made to the EUT by the lab during the test.

--END---
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