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Test Report No.: PSU-NQN2506100110RF02
1 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC PART 15, SUBPART C (SECTION 15.247)
S;ég.ll?lgin TEST TYPE AND LIMIT RESULT
15.207 AC Power Conducted Emission N/A

15.205 , o i
15.209 Radiated Emissions Compliance
15.247(d) | Out of band Emission Measurement Compliance
15.247(a)(2) | 6dB bandwidth Compliance
15.247(b) | Conducted Output power Compliance
15.247(e) | Power Spectral Density Compliance
15.203 Antenna Requirement Compliance

Note: 1.Except RSE, other data please refer to Appendix 1 (for WIFI-2.4G) and Appendix 2 (for
BLE).

Note: 2. EUT power supply by battery

*Test Lab Information Reference

Lab A:

Huarui 7Layers High Technology (Suzhou) Co., Ltd.

Lab Address:

Tower N, Innovation Center, 88 Zuyi Road, High-tech District, Suzhou City, Anhui Province
Accredited Test Lab Cert 6613.01

The FCC Site Registration No. is 434559; The Designation No. is CN1325.

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province ¢ ¢ )
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Test Report No.: PSU-NQN2506100110RF02

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 UNCERTAINTY
AC Power Conducted emissions 12.70dB
Radiated emissions (9KHz~30MHz) +2.68dB
Radiated emissions (30MHz~1GHz) +4.98dB
Radiated emissions (1GHz ~6GHz) +4.70dB
Radiated emissions (6GHz ~18GHz) +4.60dB
Radiated emissions (18 GHz ~40GHz) +4.12dB
Conducted emissions 14.01dB
Occupied Channel Bandwidth +43.58KHz

Conducted Output power +2.06dB

Power Spectral Density +0.85 dB

This uncertainty represents an expanded uncertainty expressed at
approximately the 95% confidence level using a coverage factor of k = 2.

Measurement Uncertaity Measured Value Passmark Linear (Passmark)

The verdicts in this test report are given according the above diagram:

Case Measured Value Uncertainty Range Verdict
1 below pass mark below pass mark Passed
2 below pass mark within pass mark Passed
3 above pass mark within pass mark Failed
4 above pass mark above pass mark Failed

That means, the laboratory applies, as decision rule (see ISO/IEC 17025:2017), the so-called

shared risk principle.

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province ¢ ¢ )
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Test Report No.: PSU-NQN2506100110RF02

2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT* WiFi/BT Module
BRAND NAME* EL.MT7663BUN-CWFT
NOMINAL VOLTAGE* |3.3Vdc (DC supply)

MODULATION *

DSSS, OFDM, OFDMA, GFSK

TRANSMISSION RATE

802.11b: 11/ 5.5/ 2.0/ 1.0 Mbps

802.11g: 54/ 48/ 36 /24 / 18 / 9/ 6 Mbps
802.11n(HT20): up to 144.4 Mbps
802.11n(HT40): up to 300 Mbps

BT _LE: 0.125 Mbps /0.5 Mbps /1 Mbps/2 Mbps

OPERATING
FREQUENCY

2412-2462MHz for 11b/g/n(HT20/40)
2402-2480MHz for BT-LE(GFSK)

MAX. OUTPUT POWER

WLAN: 508.159mW (Maximum)
BT-LE: 3.936mW (Maximum)

ANTENNA TYPE

ANTO:
Inverted F Antenna with 2.90dBi gain for WIFI
ANT1:
Monopole Antenna with 4.72dBi gain for WIFI

Inverted F Antenna with -0.44dBi gain for BLE

Directional Gain:

For Power/PSD: 6.90dBi(Correlated) for WIFI

Beamforming

Directional Gain: N/A

HW VERSION V1.00

SW VERSION N/A

/0 PORTS Refer to user’s manual
CABLE SUPPLIED N/A

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

(Suzhou) Co., Ltd

District, Suzhou City, Anhui Province
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Tel: +86 (0557) 368 1008
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Test Report No.: PSU-NQN2506100110RF02
NOTE:
1. *Since the above data and/or information is provided by the client relevant results or
conclusions of this report are only made for these data and/or information, Test Lab is

not responsible for the authenticity, integrity and results of the data and information
and/or the validity of the conclusion.

2. For a more detailed features description, please refer to the manufacturer’s specifications
or the user's manual.

3. The EUT incorporates a MIMO function. Physically, the EUT provides two transmitter and
two receiver.

MODULATION MODE TX/RX FUNCTION
802.11b 2TX /2RX
802.11g 2TX /2RX

802.11n(HT20) 2TX /2RX
802.11n(HT40) 2TX /2RX
BT_LE(1MHz) 1TX [1RX
BT_LE(2MHz) 1TX [1RX
BT_LE(S2) 1TX 1RX
BT_LE(S8) 1TX 1RX

4. For the test results, the EUT had been tested with all conditions. But only the worst case
was shown in test report.

5. Antenna gain and EUT conducted cable loss are provided by the customer, and the
laboratory will record the results based on these items that involve these two parameters.

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province ¢ ¢ )

Page 9 of 127 Report Version 1



BUREAU

2.2 DESCRIPTION OF TEST MODES
11 channels are provided for 802.11b, 802.11g and 802.11n (HT20):

Test Report No.: PSU-NQN2506100110RF02

CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz
7 channels are provided for 802.11n (HT40):
CHANNEL FREQUENCY CHANNEL FREQUENCY
3 2422 MHz 7 2442 MHz
4 2427 MHz 8 2447 MHz
5 2432 MHz 9 2452 MHz
6 2437 MHz
40 channels are provided for BT-LE (GFSK):
FREQ. FREQ. FREQ. FREQ.
CHANNEL (MHZ) CHANNEL (MHZ) CHANNEL (MHZ) CHANNEL (MHZ)
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

Huarui 7layers High Technology

(Suzhou) Co., Ltd

Tower N, Innovation Center, 88 Zuyi Road, High—tech

District, Suzhou City, Anhui Province
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Test Report No.: PSU-NQN2506100110RF02

2.2.1 CONFIGURATION OF SYSTEM UNDER TEST
Please see section 4 photographs 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 Y axis for radiated emission. Following test
modes were selected for the final test, and the final worst case is marked in boldface and
recorded in the report:

EUT APPLICABLE TO
CONFIGURE MODE
MODE RE<1G | RE 1G PLC APCM
- v N N/A N -
Where RE<1G: Radiated Emission below 1GHz RE31G: Radiated Emission above 1GHz

APCM: Antenna Port Conducted Measurement
NOTE: No need to concern of Conducted Emission due to the EUT is powered by battery.

PLC: Power Line Conducted Emission

RADIATED EMISSION TEST (BELOW 1GHz):

IXI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

X1 The following channel(s) was (were) selected for the final test as listed below.

MODE AVAILABLE | TESTED MODULATION DATA RATE
CHANNEL | CHANNEL (Mbps)

802.11b 1to0 11 1,6, 11 DSSS 1.0
802.11g 1to0 11 1,6, 11 OFDM 6.0

802.11n HT20 1to 11 1,6, 11 OFDM MCS0

802.11n HT40 3t09 3,6,9 OFDM MCS0
BT-LE 0 to 39 0,19, 39 GFSK 0.12580.58&1.0
BT-LE 1t0 38 1,19, 38 GFSK 2.0

Huarui 7layers High Technology
(Suzhou) Co., Ltd.

Tower N, Innovation Center, 88 Zuyi Road, High—tech

Tel: +86
District, Suzhou City, Anhui Province N

(0557) 368 1008
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Test Report No.: PSU-NQN2506100110RF02

RADIATED EMISSION TEST (ABOVE 1GHz):

IXI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

>{ The following channel(s) was (were) selected for the final test as listed below.

MODE AVAILABLE | TESTED | = DATA RATE
CHANNEL |CHANNEL (Mbps)
802.11b 1to 11 1,6, 11 DSSS 1.0
802.11g 1to 11 1,6, 11 OFDM 6.0
802.11n HT20 1to 11 1,6, 11 OFDM MCS0
802.11n HT40 3t09 3,6,9 OFDM MCS0
BT-LE 0to 39 0,19, 39 GFSK 0.12580.5&1.0
BT-LE 11038 1,19, 38 GFSK 2.0

POWER LINE CONDUCTED EMISSION TEST

Xl Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

Xl The following channel(s) was (were) selected for the final test as listed below.

AVAILABLE TESTED DATA RATE
MODE MODULATION

CHANNEL | CHANNEL (Mbps)
802.11b 1to 11 1,6, 11 DSSS 1.0

Huarui 7layers High Technology

(Suzhou) Co., Ltd

Page 12 of 127
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Test Report No.: PSU-NQN2506100110RF02

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

combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).
IXI The following channel(s) was (were) selected for the final test as listed below.

Huarui 7layers High Technology

MODE AVAILABLE( TESTED f - DATA RATE
CHANNEL | CHANNEL (Mbps)
802.11b 1to 11 1,6, 11 DSSS 1.0
802.11g 1to 11 1,6, 11 OFDM 6.0
802.11n HT20 1to 11 1,6, 11 OFDM MCS0
802.11n HT40 3t09 3,6,9 OFDM MCS0
BT-LE 0to 39 0,19, 39 GFSK 0.12580.5&1.0
BT-LE 1to 38 1,19, 38 GFSK 2.0

(Suzhou) Co., Ltd
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Test Report No.: PSU-NQN2506100110RF02
ANTENNA PORT CONDUCTED MEASUREMENT:

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

XI Pre-Scan has been conducted to determine the worst-case mode from all possible
combinations between available modulations, data rates and antenna ports (if EUT with
antenna diversity architecture).

X The following channel(s) was (were) selected for the final test as listed below.

MODE AVAILABLE| TESTED MODULATION DATA RATE
CHANNEL | CHANNEL (Mbps)
802.11b 1to 11 1,6, 11 DSSS 1.0
802.11g 1to 11 1,6, 11 OFDM 6.0
802.11n HT20 1to 11 1,6, 11 OFDM MCSO0
802.11n HT40 3t09 3,6,9 OFDM MCS0
BT-LE 0to 39 0,19, 39 GFSK 0.125&0.5&1.0
BT-LE 1t0 38 1,19, 38 GFSK 2.0
TEST CONDITION:
APPLICABLE
=5 ENVIRONMENTAL CONDITIONS TEST VOLTAGE TESTED BY
RE<1G 23deg. C, 70%RH DC 3.3V By DC Supply Hanwen Xu
RE*1G 23deg. C, 70%RH DC 3.3V By DC Supply Hanwen Xu
PLC 25deg. C, 52%RH DC 3.3V By DC Supply Hanwen Xu
APCM 25deg. C, 60%RH DC 3.6V By DC Supply Hanwen Xu

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province ¢ ¢ )
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2.3 DUTY CYCLE OF TEST SIGNAL

Please Refer to Appendix1/2 Of this test report.

2.4 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
KDB 558074 D01 DTS Meas Guidance v05r02

ANSI C63.10-2020

Note:

1. All test 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.

2.5 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. FCCID
1 Laptop Lenovo Thinkpad E14 SL10W47313 N/A
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS

AC Line: Unshielded, Detachable 1.5m
2 |AC Line: Unshielded, Detachable 1.5m
AC Line: Unshielded, Detachable 1.5m

Huarui 7layers High Technology i ; s ohe
g g T?wet‘N, Innovatlon.Center, 8? Zuyl.Road, High-tech Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province
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3 TEST TYPES AND RESULTS
3.1 CONDUCTED EMISSION MEASUREMENT

Test Report No.: PSU-NQN2506100110RF02

3.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz)

CONDUCTED LIMIT (dBuV)

0.15~0.5
05~5
5~ 30

Quasi-peak Average
66 to 56 56 to 46
56 46
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 TESTINSTRUMENTS

Equipment Manufacturer Model No. Serial No. |Last Cal. Next Cal.

EMI Test Receiver Rohde&Schwarz |[ESR3 102749 Mar.28,24 Mar.27,26

E()Lf'fvtfaTrEA test Rohde&Schwarz |ELEKTRA  [NA N/A N/A

LISN network Rohde&Schwarz |ENV216 102640 Mar.28,24 Mar.27,26

CABLE Rohde&Schwarz (W61.01 N/A Apr.27,25 Apr.26,26

CABLE Rohde&Schwarz |W601 N/A Apr.27,25 Apr.26,26
NOTE:

1. The test was performed in CE shielded room.
2. The calibration interval of the above test instruments is 12 /24months and the
calibrations are traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.

Huarui 7layers High Technology

(Suzhou) Co.

Ltd.
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Test Report No.: PSU-NQN2506100110RF02

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 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.

Huarui 7layers High Technology

(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province
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Test Report No.: PSU-NQN2506100110RF02
3.1.5 TEST SETUP

/ Vertical Ground

Reference Plane

/ Test Receiver
EUT
40cm

| I
oo oo
A oo o0o0
80cm H
| 1

—

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.

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
N/A

Huarui 7layers High Technology
(Suzhou) Co., Ltd

Tower N, Innovation Center, 88 Zuyi Road, High—tech
District, Suzhou City, Anhui Province
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Test Report No.: PSU-NQN2506100110RF02

3.2 RADIATED EMISSION MEASUREMENT

3.2.1 LIMITS OF RADIATED EMISSION 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).

FREQUENCIES FIELD STRENGTH MEASUREMENT DISTANCE
(MHz) (microvolts/meter) (meters)
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.

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province ¢ ¢ )
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3.2.2 TESTINSTRUMENTS

Test Report No.: PSU-NQN2506100110RF02

Equipment Manufacturer |Model No. Serial No. Last Cal. [Next Cal.
Pre-Amplifier R&S SCU18F1 100815 Aug.30,23 |Aug.29,25
Pre-Amplifier R&S SCUO8F1 101028 Jan.22,24 |(Jan.21,26
Signal Generator R&S SMB100A 182185 Mar.29,24 |[Mar.28,26
3m Fully-anechoic % HRSW-SZ-EMC-
Chamber TDK IM*6m*6m 01Chamber Nov.25,22 |Nov.24,25
3m Semi-anechoic - HRSW-SZ-EMC-
Chamber TDK 9Im*6m*6m 02Chamber Nov.25,22 [Nov.24,25
EMI TEST Receiver [R&S ESW44 101973 Mar.28,24 |Mar.27,26
Bilog Antenna ECHWARZBEC VULB 9163 1264 Dec.26,23 [Dec.25,25
Horn Antenna ETS-LINDGREN|3117 227836 Aug.22,23 [Aug.21,25
Horn Antenna Steatite Q-par
(18GHz-40GHz) Antennas QMS 00880 23486 Jul.15,24  [Jul.14,26
Horn Antenna Steatite Q-par |o\yie 00208 [23485 Aug.22,23 |Aug.21,25
Antennas
Loop Antenna SCHWARZ HFH2-Z2/Z2E 100976 Feb.23,25 |Feb.22,27
WIDEBANDRADIO
COMMUNICATION |R&S CMW500 169399 Jun.19,24 (Jun.18,26
TESTER
Test Software ELEKTRA ELEKTRA4.32 [N/A N/A N/A
Open Switchand g 0SP220 101964 N/A N/A
Control Unit
DC Source HYELEC HY3010B 551016 Aug.31,23 [Aug.30,25
Hygrothermograph  [DELI 20210528 Sz014 Sep.06,23 (Sep.05,25
Tonscend
6DB attenuator Technology Co., [N/A 23062787 N/A N/A
Ltd
PC LENOVO E14 HRSW0024 N/A N/A
TMC-AMI18843A(CA HF290-NMNM-
R&S N/A N/A N/A
BLE) 7.00M
TMC-AMI18843A(CA HF290-NMNM-
BLE) R&S 4 00M N/A N/A N/A
CABLE R&S W13.02 N/A Apr.27,25 |Apr.26,26
CABLE R&S W12.14 N/A Apr.27,25 |Apr.26,26
NOTE: 1. The calibration interval of the above test instruments is 12/ 24/ 36 months and the

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 434559; The Designation No. is CN1325.
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Test Report No.: PSU-NQN2506100110RF02

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 (QP) at frequency below 1GHz.

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

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 3MHz for RMS Average (Duty cycle < 98%) for Average detection (AV) at
frequency above 1GHz, then the measurement results was added to a correction factor
(10 log(1/duty cycle)).

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above
1GHz.

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

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech
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Test Report No.: PSU-NQN2506100110RF02
2. EVIATION FROM TEST STANDARD

No deviation

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High—tech
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Test Report No.: PSU-NQN2506100110RF02

3.2.5 TEST SETUP

<Frequency Range 9KHz~30MHz >

3m

l¢
I~ g

EU

T
\\\ Turn Table
i e

0. 8m

Ground Plane

Receiver
[ | —
0o0o0oO0
i 0 0 0 &=y
< Frequency Range 30MHz~1GHz >
Ant. Tower 1-4m
Variable
EUT& . 10, 3m .
Support Unjts !
D
Turn Table
80cmT W
L

Ground Plane

Test Receiver

7

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High—tech
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Test Report No.: PSU-NQN2506100110RF02

<Frequency Range above 1GHz>

Ant. Tower 1-4m*
Variable
EUT& < 3m > Bore Sight

Support Units

Turn <<:>
Table 5psorber

1. 5m
?E- SIS
Ground Plane .
Test Receiver PV}‘\\\\\
\\\\\~ [ | — | Pre—amplifier
Mnd g 5 o ol

Note: Above 1G is a directional antenna

Depends on the EUT height and the antenna 3dB beamwidth both, refer to
section 7.3 of CISPR 16-2-3.

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.

Huarui 7layers High Technology i ; s ohe
g g T?wet‘N, Innovatlon.Center, 8§ Zuyl.Road, High—tech Tel: +86 (0557) 368 1008
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province
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3.2.7 TEST RESULTS
NOTE : The 9K~30MHz amplitude of spurious emissions

Test Report No.: PSU-NQN2506100110RF02

attenuated more

than 20 dB below the permissible value is not required in the report.

Radiated Emission Band Edge for BLE

80T
PK.74
707
60
e el et bt bbbt b\ ">
£ 50
? 0 T bt o et o
3 30T
2T
10T
0 + + + + i
2310 2320 2340 2360 2380 2390
Freauencyin MHz
Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: GFSK (LE 1Mbps)
Polarity: Vertical
80T
PK.74
70T
60T
el et S Sl et 2\ 54
£ 50T
? 0 SRl A A i
- 30T
20T
10T
0 + + + +
2310 2320 2340 2360 2380

Frequencyin MHz

Carrier frequency (MHz): 2402
Channel No.:0
Test Mode: GFSK (LE 1Mbps)
Polarity: Horizontal
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Test Report No.: PSU-NQN2506100110RF02

807

707

6017

5017

407

Level in dBuV/m

307

207

2490
Frequencyin MHz

2495

Carrier frequency (MHz): 2480
Channel No.:39

Test Mode: GFSK (LE 1Mbps)
Polarity: Vertical

807

2500

707

6017

a
o

o
o

Level in dBuV/m

w
o

207

2490
Frequencyin MHz

2495

Carrier frequency (MHz): 2480
Channel No.:39
Test Mode: GFSK (LE 1Mbps)
Polarity: Horizontal
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Test Report No.: PSU-NQN2506100110RF02

Radiated Emission for BLE

After comparison,the worst case attitude is EUT lay down.

Determining Spurious Emissions Levels

A “reference path loss” is established and the Arplis the attenuation of “reference path
loss”, and including the gain of receive antenna, the gain of the preamplifier, the cable
loss.

The measurement results are obtained as described below:

Result= Pmea + Arpl

Sample calculation: (24.48dBuV/m) = (39.98BuV) + (-15.5dB/m), the corresponding
frequency is 48.042MHz.

For GFSK (LE 1Mbps)
Channel No.:0
Frequency Result ARpl | Pmea Polarity Limit Margin
(MHz) (dBuV/m) | (dB) | (dBuV/m) (dBuV/m) | (dB)
48.042 24.48 -15.5 39.98 Vertical 40 15.52
84.126 33.05 -21.6 54.65 Vertical 40 6.95
120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.44 -18.8 39.24 Vertical 43.5 23.06
492.981 19.19 -9.3 28.49 Vertical 46 26.81
931.9545 18.77 -1.7 20.47 Vertical 46 27.24
Channel No.:19
Frequency Result ARpl | Pmea Polarity Limit Margin
(MHz) (dBuV/m) | (dB) | (dBuV/m) (dBuV/m) | (dB)
48.042 24.48 -15.5 39.98 Vertical 40 15.52
84.126 33.04 -21.6 54.64 Vertical 40 6.96
120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.42 -18.8 39.22 Vertical 43.5 23.08
432.841 17.76 -10.4 28.16 Vertical 46 28.24
959.163 18.17 -2 20.17 Vertical 46 27.83
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Test Report No.: PSU-NQN2506100110RF02
Channel No.:39

Frequency Result ARpl | Pmea Polarity Limit Margin
(MHz) (dBuV/m) | (dB) | (dBuV/m) (dBuV/m) | (dB)
48.042 24 .47 -15.5 39.97 Vertical 40 15.53
84.126 33.05 -21.6 54.65 Vertical 40 6.95
120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.44 -18.8 39.24 Vertical 43.5 23.06
492.981 19.19 -9.3 28.49 Vertical 46 26.81
921.4785 18.55 -1.7 20.25 Vertical 46 27.45

50T
40T

+ ECC 9OkHz-30MHz.
20T

ot
-20T

-401

Level in dBuV/m

-60T

-801

-100T

Frequency Range: 9kHz -30MHz
Detector: QP mode
Note : The relevant tests have been performed in order to verify in which mode would have the
worst features, the result show above is the worst case.
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Test Report No.: PSU-NQN2506100110RF02
LE 1Mbps
Channel No.:0

Full Spectrum
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30M ' 5'0 6'0 ' 8'0 10'0M 2(')0 3(')0 4(')0 5(')0 ' '8(')0 1'G
Frequencyin Hz
Frequency Range: 30MHz-1GHz
Detector: QP mode
Modulation type: GFSK (LE 1Mbps)
Full Spectrum
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20T
10 t t t t t t t {
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Frequencyin MHz

Frequency Range: 1GHz-3GHz
Detector: Av mode and PK mode
Modulation type: GFSK (LE 1Mbps)
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Test Report No.: PSU-NQN2506100110RF02

Full Spectrum
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Frequency Range: 18GHz-26GHz
Detector: Av mode and PK mode
Modulation type: GFSK (LE 1Mbps)
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Test Report No.: PSU-NQN2506100110RF02
Channel No.:19

Full Spectrum
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Full Spectrum
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Channel No.:39

Full Spectrum
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VERITAS

Level in dBuV/m
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Test Report No.: PSU-NQN2506100110RF02
Radiated Emission Band Edge for WIFI

80T

70T

Levelin dBuV/m

Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11b
Polarization : V

80T

70T

N
o

Level in dBuV/m

w
=}
1

20T

10T

231 0 23:20 : 23:40 : 23:60 : 23:80 23:90
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11b
Polarization : H

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

D+
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province Tel: +86  (0557) 368 1008

Page 35 of 127 Report Version 1



Test Report No.: PSU-NQN2506100110RF02

80T

70T

50% o
Yy Ll e Load s FIRRITVCRY RTTRT IRV o 0 V7 () B NP RUOY: (RS AR
W Iy i iy

Level in dBuV/m

30T

20T

10T

0 t t t t t !
2484 2490 2495 2500
Frequencvin MHz

Radiated Emission Band Edge
Channel No.:11
Test Mode: 802.11b
Polarization : V

80T

70T

Level in dBuV/m

30T

20T

10T

0 t t t t t !
2484 2490 2495 2500
Frequencvin MHz

Radiated Emission Band Edge
Channel No.:11

Test Mode: 802.11b
Polarization : H

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

D
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province Tel: +86  (0557) 368 1008

Page 36 of 127 Report Version 1



Test Report No.: PSU-NQN2506100110RF02

70T

S a
o o
1 1

Level in dBuV/m

w
=}
1

20T

231 0 23:20 : 23:40 : 23:60 : 23:80 23:90
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11g
Polarization : V

80T

70T

Level in dBuV/m
s
<

w
=}
1

20T

10T

231 0 23:20 : 23:40 : 23:60 : 23:80 23:90
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11g
Polarization : H

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

D+
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province Tel: +86  (0557) 368 1008

Page 37 of 127 Report Version 1



Test Report No.: PSU-NQN2506100110RF02

Level in dBuV/m
s
o
—

w
=}
1

20T

10T

2484 ' 24:90 ' 24:95 ' 25:00
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:11
Test Mode: 802.11g
Polarization : V

80T

70T

AL A b s et A b b el el
¥ w d Yy

Level in dBuV/m
s
o
t

w
=}
1

20T

10T

2484 ' 24:90 ' 24:95 ' 25:00
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:11
Test Mode: 802.11g
Polarization : H

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

D+
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province Tel: +86  (0557) 368 1008

Page 38 of 127 Report Version 1



Test Report No.: PSU-NQN2506100110RF02

70T

S a
o o
1 1

Level in dBuV/m

w
=}
1

20T

231 0 23:20 : 23:40 : 23:60 : 23:80 23:90
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11n(HT20)
Polarization : V

80T

70T

Level in dBuV/m
s
<

w
=}
1

20T

10T

231 0 23:20 : 23:40 : 23:60 : 23:80 23:90
Frequencvin MHz
Radiated Emission Band Edge
Channel No.:1
Test Mode: 802.11n(HT20)
Polarization : H

Huarui 7layers High Technology | Tower N, Innovation Center, 88 Zuyi Road, High-tech

D+
(Suzhou) Co., Ltd. District, Suzhou City, Anhui Province Tel: +86  (0557) 368 1008

Page 39 of 127 Report Version 1



Test Report No.: PSU-NQN2506100110RF02

80T
+ PK.74
70T
60T
e e S AV 54
ESOMWMM e
E T '.»..mmvm“'ef#k Lol 1aa ]l el
2 40T -
- 30T
20T
10T
0 t t t t t {
2484 2490 2495 2500
Frequencyin MHz
Radiated Emission Band Edge
Channel No.:11
Test Mode: 802.11n(HT20)
Polarization : V
PK.74
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AV 54
£
E Ag...“mn.J“u A-“u:dm_m " ‘“.‘““.-‘-.,L: Lo obil Aot m“m‘
2 40T
- 30T
20T
10T
0 t t t t t {
2484 2490 2495 2500

Frequencvin MHz

Radiated Emission Band Edge
Channel No.:11
Test Mode: 802.11n(HT20)
Polarization : H
Radiated Emission for WIFI
After comparison,the worst case attitude is EUT lay down.
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Determining Spurious Emissions Levels

A “reference path loss” is established and the Arpiis the attenuation of “reference path
loss”, and including the gain of receive antenna, the gain of the preamplifier, the cable
loss.

The measurement results are obtained as described below:

Result= Pmeat Arpl

Sample calculation: (24.51dBuV/m) = (40.01dBpV) + (-15.5dB/m), the corresponding
frequency is 48.042MHz.

For 802.11b Channel No.:1

ARpl Pmea ] Limit Margin
Frequency(MHz) | Result(dBuV/m) Polarity
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24 .51 -15.5 40.01 Vertical 40 15.49
84.126 32.7 -21.6 54.3 Vertical 40 7.3
120.21 21.28 -19 40.28 Vertical 43.5 22.22
180.35 20.29 -18.8 39.09 Vertical 43.5 23.21
492.981 19.07 -9.3 28.37 Vertical 46 26.94
895.822 20.45 -2.5 22.95 Vertical 46 25.55
For 802.11g Channel No.:1
Frequency(MHz) | Result(dBuV/m) ARpl Pmea Polarity Limit Margin
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24.5 -15.5 40 Vertical 40 15.5
84.126 32.79 -21.6 54.39 Vertical 40 7.21
120.21 21.27 -19 40.27 Vertical 43.5 22.23
180.35 20.32 -18.8 39.12 Vertical 43.5 23.18
492.981 19.19 -9.3 28.49 Vertical 46 26.81
940.3935 18.64 -1.8 20.44 Vertical 46 27.36
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For 802.11n(HT20) Channel No.:1

ARpl Pmea ] Limit Margin
Frequency(MHz) | Result(dBuV/m) Polarity
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24.48 -15.5 39.98 Vertical 40 15.52
84.126 32.8 -21.6 54 .4 Vertical 40 7.2
120.21 21.28 -19 40.28 Vertical 43.5 22.22
180.35 20.33 -18.8 39.13 Vertical 43.5 23.17
432.8895 18.58 -10.4 28.98 Vertical 46 27.42
947.911 18.23 -2.1 20.33 Vertical 46 27.77
For 802.11b Channel No.:6
Frequency(MHz) | Result(dBuV/m) ARpl Pmea Polarity Limit Margin
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24.51 -15.5 40.01 Vertical 40 15.49
84.126 32.85 -21.6 54.45 Vertical 40 7.15
120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.35 -18.8 39.15 Vertical 43.5 23.15
517.037 19.03 -8.8 27.83 Vertical 46 26.97
948.3475 18.19 -2.1 20.29 Vertical 46 27.81
For 802.11g Channel No.:6
Frequency(MHz) | Result(dBuV/m) ARpl Pmea Polarity Limit Margin
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24 .51 -15.5 40.01 Vertical 40 15.5
84.126 32.87 -21.6 54.47 Vertical 40 713
120.21 21.27 -19 40.27 Vertical 43.5 22.23
180.35 20.36 -18.8 39.16 Vertical 43.5 23.14
432.841 17.66 -10.4 28.06 Vertical 46 28.34
936.077 18.67 -1.8 20.47 Vertical 46 27.33
For 802.11n(HT20) Channel No.:6
ARpl Pmea ] Limit Margin
Frequency(MHz) | Result(dBuV/m) Polarity
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24 .51 -15.5 40.01 Vertical 40 15.49
84.126 32.89 -21.6 54.49 Vertical 40 7.1
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120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.36 -18.8 39.16 Vertical 43.5 23.14
444 .869 17.34 -10.3 27.64 Vertical 46 28.66
887.7225 18.18 -2.4 20.58 Vertical 46 27.82
For 802.11b Channel No.:11
Frequency(MHz) | Result(dBuV/m) ARpl Pmea Polarity Limit Margin
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24 .51 -15.5 40.01 Vertical 40 15.49
84.126 32.91 -21.6 54.51 Vertical 40 7.09
120.21 21.28 -19 40.28 Vertical 43.5 22.22
180.35 20.36 -18.8 39.16 Vertical 43.5 23.14
492.981 19.24 -9.3 28.54 Vertical 46 26.76
928.802 18.77 -1.6 20.37 Vertical 46 27.23
For 802.11g Channel No.: 11
ARpl Pmea ] Limit Margin
Frequency(MHz) | Result(dBuV/m) Polarity
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24.59 -15.5 40.09 Vertical 40 15.41
84.126 32.95 -21.6 54.55 Vertical 40 7.05
120.21 21.32 -19 40.32 Vertical 43.5 22.18
180.35 20.42 -18.8 39.22 Vertical 43.5 23.08
492.981 19.29 -9.3 28.59 Vertical 46 26.71
906.9285 18.06 -2.4 20.46 Vertical 46 27.94
For 802.11n(HT20) Channel No.: 11
ARpl Pmea ] Limit Margin
Frequency(MHz) | Result(dBuV/m) Polarity
(dB) (dBuV/m) (dBuV/m) (dB)
48.042 24.61 -15.5 40.11 Vertical 40 15.39
84.126 32.89 -21.6 54.49 Vertical 40 7.1
120.21 21.29 -19 40.29 Vertical 43.5 22.21
180.35 20.39 -18.8 39.19 Vertical 43.5 23.11
492.981 19.26 -9.3 28.56 Vertical 46 26.74
931.906 19.31 -1.7 21.01 Vertical 46 26.69
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Note : The relevant tests have been performed in order to verify in which mode would have the
worstfeatures, the result show above is the worst case.
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3.3 6 dB BANDWIDTH MEASUREMENT

3.3.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

3.3.2 TESTINSTRUMENTS

Equipment Manufacturer (Model No. Serial No. |Last Cal. Next Cal.

EMI Test R&S ESW 44 101973 Mar.28,24  |Mar.27,26

Receiver

Open Switchand |pe o OSP-B157W8 |100836  |N/A N/A

Control Unit

Vector Signal R&S SMBV100B 102176 Mar.29,24  |Mar.28,26

Generator

Signal Generator R&S SMB100A03 |182185 Mar.29,24  |Mar.28,26

WIDEBANDRADIO

COMMUNICATION |R&S CMW500 169399 Jun.19,24 Jun.18,26

TESTER

Hygrothermograph  [DELI 20210528 SZ015 Sep.06,25 |Sep.05,27

PC LENOVO E14 HRSWO0024 |N/A N/A

CABLE R&S 112J103539-00 95P-03-20-01apr 27,25 |apr.26.26

CABLE R&S 112J103539-00/8EP-03-20-01apr 27,25 |apr.26.26

Test Software EMC32 EMC32 N/A N/A N/A

Temperature 5856607810

Chamber votsch VT4002 0050 May.30,24 |May.29,26

Power Meter R&S NRX 102380 Mar.28,24 Mar.27,26

Power Meter probe |R&S NRP6A 102942 Mar.28,24  |Mar.27,26
NOTE:

1. The calibration interval of the above test instruments is 12/ 24 months and the calibrations are
traceable to CEPREI/CHINA, GRGT/CHINA and NIM/CHINA.

2. The test was performed in RF Oven room.
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3.3.3 TEST PROCEDURE

Set RBW = 100 kHz.

Set the video bandwidth (VBW) = 3 RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies)
that are attenuated by 6 dB relative to the maximum level measured in the
fundamental emission.

N Ok WDD =~

3.3.4 DEVIATION FROM TEST STANDARD

No deviation.

3.3.5 TEST SETUP

EUT SPECTRUM
—
— ANALYZER

10dB ATTENUATION
PAD

3.3.6 EUT OPERATING CONDITIONS

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

3.3.7 TEST RESULTS

Please Refer to Appendix1/2 Of this test report.
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3.4 CONDUCTED OUTPUT POWER
3.4.1 LIMITS OF CONDUCTED OUTPUT POWER MEASUREMENT

For systems using digital modulation in the 2400-2483.5 MHz band: 1 Watt (30dBm)

3.4.2 TEST SETUP

EUT —: Power Sensor Power Meter

10dB ATTENUATION PAD

3.4.3 TESTINSTRUMENTS

Refer to section 3.3.2 to get information of above instrument.

3.4.4 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.

3.4.5 DEVIATION FROM TEST STANDARD

No deviation.

3.4.6 EUT OPERATING CONDITIONS

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

3.4.7 TEST RESULTS

3471 MAXIMUM PEAK OUTPUT POWER
Please Refer to Appendix1/2 Of this test report.
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3.4.7.2 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.

Please Refer to Appendix1/2 Of this test report.

3.5 POWER SPECTRAL DENSITY MEASUREMENT
3.5.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT
The Maximum of Power Spectral Density Measurement is 8dBm/3KHz.

3.5.2 TEST SETUP

EUT SPECTRUM

ANALYZER

—
| —
10dB ATTENUATION PAJ

3.5.3 TESTINSTRUMENTS

Refer to section 3.3.2 to get information of above instrument.

3.5.4 TEST PROCEDURE

Set the span > 1.5 times the DTS bandwidth

Set the RBW = 3 kHz, VBW = 3 x RBW, Detector = peak.

Sweep time = auto couple, Trace mode = max hold, allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level.

>N =

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

Please Refer to Appendix1/2 Of this test report.
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3.6 OUT OF BAND EMISSION MEASUREMENT

3.6.1 LIMITS OF OUT OF BAND EMISSION MEASUREMENT

Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).

3.6.2 TEST SETUP

EUT SPECTRUM
e ANALYZER

10dB ATTENUATION PAD

3.6.3 TEST INSTRUMENTS
Refer to section 3.3.2 to get information of above instrument.

3.6.4 TEST PROCEDURE

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz
band segment within the fundamental EBW.
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MEASUREMENT PROCEDURE OOBE

1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Set span to encompass the spectrum to be examined
4. Detector = peak.

5. Trace Mode = max hold.

6. Sweep = auto couple.

3.6.5 DEVIATION FROM TEST STANDARD

No deviation.

3.6.6 EUT OPERATING CONDITION

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

3.6.7 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.

Please Refer to Appendix1/2 Of this test report.
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3.7 ANTENNA REQUIREMENTS

3.7.1 STANDARD APPLICABLE

If transmitting antenna directional gain is greater than 6 dBi, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

3.7.2 ANTENNA CONNECTED CONSTRUCTION

An embedded-in antenna design is used.

3.7.3 ANTENNA GAIN

Accoring to FCC KDB 662911 D01 Multiple Transmitter Output v02r01
For CDD transmissions,directional gain is calculated as
Directional gain=GANT +Array Gain, where Array Gain is as follows.
For power spectral density (PSD) measurements on all devices,
Array Gain= 10 log(NANT/ Nss) dB;
For power measurements on IEEE 802.11 devices,Array Gain = 0 dB for NANT< 4;
The EUT supports Cyclic Delay Diversity (CDD) mode,
For power measurements,the directional GANT is set equal to the antenna having the
highest gain as following formulas.
Directional Gain = Max.Gain + Array Gain.
For PSD measurements,the directional GANT is calculation is following F)2)f)ii of KDB
662911 D01 v02r01.
The directional gain is calculated as following table.

DG DG Power PSD
Chain0 | Chain1 For For Limit Limit
2.4GHz | (dBi) (dBi) Power PSD Reduction | Reduction
(dBi) (dBi) (dB) (dB)
2.90 4,72 4,72 6.90 0.00 0.00

NOTE :DG= directional gain, Power Limit Reduction = DG For Power Gain -6dbi<0
PSD Limit Reduction = DG For PSD — 6dBi<0.Therefore, it is not necessary to
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reduce maximum peak output power and PSD limit.

4 PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the attached file (Test Setup Photo).

5 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.
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6 APPENDIX 1

WLAN 2.4G
DTS BANDWIDTH
TEST RESULT
6 dB bandwidth (MHz)
Test Mode Antenna Channel No.1 Channel No.6 Channel No.11
2412MHz 2437MHz 2462MHz
802.11b Chain0 7.85 9.51 8.57
802.11b Chain1 9.56 9.03 7.80
802.11g Chain0 16.01 16.37 14.84
802.11g Chain1 16.35 13.85 16.28
802.11n HT20 Chain0 17.59 17.55 17.57
802.11n HT20 Chain1 17.60 17.60 17.60
6 dB bandwidth (MHz)
Test Mode Antenna Channel No.3 Channel No.6 Channel No.9
2422MHz 2437MHz 2452MHz
802.11n HT40 Chain0 33.49 29.44 35.76
802.11n HT40 Chain1 34.37 35.74 34.75
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TEST GRAPHS

Test Mode: 802.11b

Test Report No.: PSU-NQN2506100110RF02

Agilent Spectrum Analyzer - Occupied BW.
Jod R R 500 Ac
Center Freq 2.412000000 GHz
—
#IFGain:Low

Ref Offset 22.57 dB
Ref 30. IBm

/

pmmn\M,. ¥
A T
[y M ¥

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
13.390 MHz

-37.302 kHz
7.853 MHz

OBW Power
x dB

Transmit Freq Erro
x dB Bandwidth

\ Spectrum Analyzer - Occupied BW.

10:43:55 AM An11, 2025 RC 1w 00 & 10:51:55 AM Jun 11, 2025
Radio Std: None Frequency [Center Freq 2.437000000 GHz 2437000000 GHz Radio Std: None
== Trig: AvglHold: 10110
Radio Device: BTS #lFGainLow  #Atten: 20 dB Radio Device: BTS
Ref Offset 2257 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
2.437000000 GHz
P ¥ A M‘l"‘w\
N ; i ¥ M w’r \v ﬁnﬁuh AP AT
U Tobird oMty i iy e A
CF Step|
6.000000 MHz,
Span 60 MHz [J\¥i%S Center 2.437 GHz Span 60 MHz (auto Man|
Sweep 7.467 ms #Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms [—
22.4 dBm i i Total Power 20.6 dBm Freq Offset|
Occupied Bandwidth q
0H;
13.321 MHz i
99.00 % Transmit Freq Error 12.614 kHz OBW Power 99.00 %
-6.00 dB x dB Bandwidth 9.512 MHz xdB -6.00 dB
Tgsatus vsc Tgsmams

Mode:802.11b Frequency:2437MHz Ant:Chain0

Agilent Spectrum Analyzer - Occupied BW.

i Re Tk Tsoa ac i 11:23:52 AM Jun11, 2025 prm— i Re Tk Tsoa ac i 12:12:55 PMun 11, 2025 prm—
2 : 2462000000 GH Radio Std: N 2 : 2412000000 GH Radio Std: N
[Center Freq 2.462000000 GHz *\ e_:_ MQIH:M: — adio lone [Center Freq 2.412000000 GHz *\ e_:_ MQIH:M: — adio e
#FGainlow  HAtten: 20 dB Radio Device: BTS #FGainlow  #Atten: 20 dB Radio Device: BTS
Ref Offset 2257 dB Ref Offset 2257 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq|
2.462000000 GHz 2.412000000 GHz
g i, o LI
il i
Fi ' iKY
¥
/f “«\ If.n“ “\\
At ] Y, Y Ui
AT A W ¥ “""N‘MW U YW Y R
‘ CF Step CF Step
6.000000 MHz, 6.000000 MHz,
Center 2.462 GHz Span 60 MHz (auto Man| Center 2.412 GHz Span 60 MHz (auto Man|
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms [— #Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms [—
Occupied Bandwidth Total Power 20.0 dBm Freq Offset| Occupied Bandwidth Total Power 22.3dBm Freq Offset|
0H; 0H;
13.547 MHz i 13.366 MHz i
Transmit Freq Error 23.562 kHz OBW Power 99.00 % Transmit Freq Error -69.826 kHz OBW Power 99.00 %
x dB Bandwidth 8.568 MHz xdB -6.00 dB x dB Bandwidth 9.559 MHz xdB -6.00 dB
sc. Tgsmams sc. Tgsmams

Mode:802.11b Frequency:2462MHz Ant:Chain0

Mode:802.11b Frequency:2412MHz Ant:Chain1

Agilent Spectrum Analyzer - Occupied BW.
"

RL N i 02110 RC | W S00 A
[Center Freq 2.437000000 GHz ] S _:erfre 2437000000 ;::M: oo Radio Std: Frequency [Center Freq 2.462000000 GHz ] S _:erfr RO CH: it Frequency
#FGainlow  HAtten: 20 dB Radio Device: BTS HFGainlow  HAtten: 20 dB Radio Device: BTS
Ref Offset 2257 dB Ref Offset 2257 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
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g " " g Mﬁ"\@m‘m
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TR I Py M\WM [ \uﬂ ‘J'Mh T 4 v“-th \qj \w %AVM
LN g il (i | WWWW
CF Step ‘ J CF Step
6.000000 MHz| 6.000000 MHz|
Center 2.437 GHz Span 60 MHz (auto Man| Center 2.462 GHz Span 60 MHz (auto Man|
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms [— #Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms [—
Occupied Bandwidth Total Power 21.8 dBm Freq Offset| Occupied Bandwidth Total Power 21.9 dBm Freq Offset|
0H; 0H;
13.492 MHz i 13.434 MHz i
Transmit Freq Error -118.65 kHz OBW Power 99.00 % Transmit Freq Error 67.552 kHz OBW Power 99.00 %
x dB Bandwidth 9.033 MHz xdB -6.00 dB x dB Bandwidth 7.802 MHz xdB -6.00 dB
sc. Tgsmams sc. Tgsmams
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Mode:802.11b Frequency:2437MHz Ant:Chain1
Test Mode: 802.11g

Mode:802.11b Frequency:2462MHz Ant:Chain1

SENSEINT ALIGNAUTO | 11:27:58AM n11,2025 SENSEINT ALIGNAUTO | 11:3407 AM Jun11,2025
Center Freq: 2.412000000 GHz Radio Std: None Frequency F Center Freq: 2.437000000 GHz Radio Std: None Frequency
== Trig: ‘AvglHold: 10110 == Trig: ‘AvglHold: 10110
#IFGain:Low #Atten: 20 dB Radio Device: BTS #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 22.57 dB Ref Offset 22.57 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Lea Logl——T 7
Center Freq| Center Freq|
2412000000 GHz 2437000000 GHz
0 0
[ Ay i AT Ay
o kgl i T e/ [
Gl LT B KR L, sl L i) w.iq
CF Step CF Step
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Center 2.412 GHz Span 60 MHz [auto Mao) Center 2.437 GHz Span 60 MHz [auto Mao)
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Occupied Bandwidth Total Power 19.0 dBm Freq Offset| Occupied Bandwidth Total Power 19.1 dBm Freq Offset|
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16.327 MHz i 16.371 MHz i
Transmit Freq Error -4.446 kHz OBW Power 99.00 % Transmit Freq Error -4.274 kHz OBW Power 99.00 %
x dB Bandwidth 16.01 MHz xdB -6.00 dB x dB Bandwidth 16.37 MHz xdB -6.00 dB
= s = s

Mode:802.11g Frequency:2412MHz Ant:Chain0

\t Spectrum Analyzer - Oc

Mode:802.11g Frequency:2437MHz Ant:Chain0

flent Spectrum Analyzer - Occupied BW.
W50 11:36:32 AM Jun11, 2025 F—— R |s00 A i m 02:2306 PV un 11,2025 prm—
Radio Std: N 2 : 2412000000 GH Radio Std: N
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o L L 0 i
T o AT ¥
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STy IS T W i
CF Ste| CF Step|
6.000000 MHz| 6.000000 MHz|
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#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms #Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms
Occupied Bandwidth Total Power 19.4 dBm Freq Offset| Occupied Bandwidth Total Power 21.1 dBm Freq Offset|
0H; 0H;
16.331 MHz i 16.360 MHz i
Transmit Freq Error -3.052 kHz OBW Power 99.00 % Transmit Freq Error 1.858 kHz OBW Power 99.00 %
x dB Bandwidth 14.84 MHz xdB -6.00 dB x dB Bandwidth 16.35 MHz xdB -6.00 dB
= Tgsmams = Tgsmams
Mode:802.11g Frequency:2462MHz Ant:Chain0

pectrum Analyzer - Occupied BW
R |50

Mode:802.11g Frequency:2412MHz Ant:Chain1
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L T - bt Bt
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Occupied Bandwidth Total Power 19.5 dBm Freq Offset| Occupied Bandwidth Total Power 19.8 dBm Freq Offset|
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16.330 MHz i 16.315 MHz i
Transmit Freq Error 145 Hz OBW Power 99.00 % Transmit Freq Error -2.909 kHz OBW Power 99.00 %
x dB Bandwidth 13.85 MHz xdB -6.00 dB x dB Bandwidth 16.28 MHz xdB -6.00 dB
= Tgsmams = Tgsmams

Mode:802.11g Frequency:2437MHz Ant:Chain1

Mode:802.11g Frequency:2462MHz Ant:Chain1
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't Spectrum Analyze:
3

't Spectrum Analyze:

— SENSEINT ALIGNAUTO | 11:40:21 AM Jun L |k SENSEINT ALIGNAUTO | 11:46:29AM Jun
[Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency [Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
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Transmit Freq Error 4.639 kHz OBW Power 99.00 % Transmit Freq Error -2.835 kHz OBW Power 99.00 %
x dB Bandwidth 17.59 MHz xdB -6.00 dB x dB Bandwidth 17.55 MHz xdB -6.00 dB
= s = s

Ant:Chain0

Mode:802.11n HT20 Frequency:2412MHz

Ant:Chain0

Mode:802.11n HT20 Frequency:2437MHz
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't Spectrum Analyze:
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Ant:Chain0

Mode:802.11n HT20 Frequency:2462MHz

Ant:Chain1

Mode:802.11n HT20 Frequency:2412MHz

\t Spectrum Analyzer - Occupied BW.

\t Spectrum Analyzer - Occupied BW.
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Ant:Chain1

Mode:802.11n HT20 Frequency:2437MHz

Mode:802

.11n HT20 Frequency:2462MHz
Ant:Chain1

Test Mode: 802.11n HT40

Agilent Spectrum Analyzer
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