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1 Certificate of Conformity

Product: 802.11ac/b/g/n Wi-Fi+BT Module
Brand: SparkLAN
Test Model: WPEQ-262ACNI(BT)
Sample Status: R&D sample
Applicant: SparkLAN Communications, Inc.

Test Date: Jul. 19 to Sep. 12, 2019

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)

ANSI C63.10: 2013

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

Prepared by : A \J‘\H:;Q« Gﬂﬁﬁ "{g

Annie Chang / Senior Specialist

/}"\Z}‘C jﬁ(

Approved by :

Rex Lai / Associate Technical Manager

Date: Sep. 17, 2019

Date: Sep. 17, 2019
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2 Summary of Test Results

47 CFR FCC Part 15, Subpart C (Section 15.247)

FCC
Test ltem Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS Minimum passing margin is -5.77dB
at 25.87000MHz.
12383; Radiated Emissions and Band Meet the requirement of limit.
. Edge Measurement PASS Minimum passing margin is -0.21dB
15.247(d) at 2483.50MHz.
15.247(d) Antenna Port Emission PASS Meet the requirement of limit.
15.247(a)(2) 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted power PASS | Meet the requirement of limit.
15.247(e) Power Spectral Density PASS | Meet the requirement of limit.
15.203 Antenna Requirement PASS Antenna connector is RP-SMA not a
standard connector.

Note: Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.

2.1 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:

Expanded Uncertainty

Measurement Frequency (k=2) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.94 dB
9kHz ~ 30MHz 2.38 dB

Radiated Emissions up to 1 GH
! ssions tp z 30MHz ~ 1GHz 543 dB
Radiated Emissions above 1 GHz Above 1GHz 5.42 dB

2.2 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product 802.11ac/b/g/n Wi-Fi+BT Module
Brand SparkLAN

Test Model WPEQ-262ACNI(BT)

Status of EUT R&D sample

Power Supply Rating 3.3Vdc

Modulation Type

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology

DSSS,OFDM

Transfer Rate

802.11b: up to 11Mbps
802.11g: up to 54Mbps
802.11n: up to 300Mbps

Operating Frequency

2.412 ~ 2.462GHz

Number of Channel

11 for 802.11b, 802.11g, 802.11n (20MHz)
7 for 802.11n (40MHz)

Output Power

128.318mW

Antenna Type

Refer to note as below

Antenna Connector

Refer to note as below

Accessory Device

Antenna

Data Cable Supplied

N/A

Note:

1. The EUT provides 2 completed transmitter and 2 receiver.

Modulation Mode TX Function
802.11b 2TX
802.11¢g 2TX

802.11n (20MHz) 2TX

802.11n (40MHz) 2TX

2. 2.4GHz & 5GHz technologies cannot transmit at same time.
WLAN & BT technologies cannot transmit at same time.

3. The EUT uses following antenna. The antenna 1 is the max. gain and chosen for final tests.

Transmitter Antenna 2.4G gain 5G gain
No. Circuit Brand Model Tvpe with cable with cable | Connector Type
P loss (dBi) | loss (dBi)
Chain(0) .
1 Chain(1) Sparklan | AD-300N Dipole 3 5 RP-SMA
Chain(0) )
2 Chain(1) Sparklan | AD-103AG Dipole 2.02 2.03 RP-SMA
Chain(0) .
kl AD-302N Dipol 2 RP-SMA
3 Chain(1) Sparklan 30 ipole 3 S
Chain(0) ,
4 Chain(1) Sparklan | AD-303N Dipole 3 3 RP-SMA

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer’s specifications or user’'s manual.
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3.2 Description of Test Modes
11 channels are provided for 802.11b, 802.11g and 802.11n (20MHz):
Channel Frequency Channel Frequency
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 1 2462MHz
6 2437MHz
7 channels are provided for 802.11n (40MHz):
Channel Frequency Channel Frequency
3 2422MHz 7 2442MHz
4 2427MHz 8 2447MHz
5 2432MHz 9 2452MHz
6 2437MHz

Report No.: RF190625C32-2
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3.2.1  Test Mode Applicability and Tested Channel Detail

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE>1G RE<1G PLC APCM
. N v v v -
Where RE>1G: Radiated Emission above 1GHz & RE<1G: Radiated Emission below 1GHz

Bandedge Measurement
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

NOTE: The EUT had been pre-tested on the positioned of each 2 axis. The worst case was found when positioned on Y-plane.

Radiated Emission Test (Above 1GHz):

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).

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

CDD Mode
EUT Configure Mode Available Tested Modulation Modulation Data Rate
Mode Channel Channel Technology Type (Mbps)
- 802.11b 1to 11 1,6, 11 DSSS DBPSK 1
- 802.11g 1to 11 1,6, 11 OFDM BPSK 6
- 802.11n (20MHz) 1to 11 1,6, 11 OFDM BPSK 6.5
- 802.11n (40MHz) 3t09 3,6,9 OFDM BPSK 13.5

Radiated Emission Test (Below 1GHz):

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

CDD Mode
EUT Configure Mode Available Tested Modulation Modulation Data Rate
Mode Channel Channel Technology Type (Mbps)
- 802.11g 1to 11 6 OFDM BPSK 6

Power Line Conducted Emission Test:

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

CDD Mode
EUT Configure Mode Available Tested Modulation Modulation Data Rate
Mode Channel Channel Technology Type (Mbps)
- 802.11g 1to 11 6 OFDM BPSK 6
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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.

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

CDD Mode
EUT Configure Mode Available Tested Modulation Modulation Data Rate
Mode Channel Channel Technology Type (Mbps)
- 802.11b 1to 11 1, 6, 11 DSSS DBPSK 1
- 802.11g 1to 11 1,6, 11 OFDM BPSK 6
- 802.11n (20MHz) 1to 11 1,6, 11 OFDM BPSK 6.5
- 802.11n (40MHz) 3t09 3,6,9 OFDM BPSK 13.5
Beamforming Mode (Output Power Only)
EUT Configure Mode Available Tested Modulation Modulation Data Rate
Mode Channel Channel Technology Type (Mbps)
- 802.11n (20MHz) 1to 11 1,6, 11 OFDM BPSK 6.5
- 802.11n (40MHz) 3t09 3,6,9 OFDM BPSK 13.5
Test Condition:
Applicable To Environmental Conditions Input Power Tested By
RE>1G 25deg. C, 76%RH 120Vac, 60Hz (System) Starltaly Wu
RE<1G 25deg. C, 76%RH 120Vac, 60Hz (System) Dalen Dai
PLC 23deg. C,66%RH 120Vac, 60Hz (System) Titan Hsu
APCM 25deg. C, 60%RH 120Vac, 60Hz (System) Ivan Tseng
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3.3 Duty Cycle of Test Signal
If duty cycle of test signal is = 98 %, duty factor is not required.
If duty cycle of test signal is < 98%, duty factor shall be considered.
802.11b: Duty cycle = 12.372/12.556 = 0.985
802.11g: Duty cycle = 2.053/2.18 = 0.942, Duty factor = 10 * log( 1/0.942) = 0.26
802.11n (20MHz): Duty cycle = 1.92/2.032 = 0.945, Duty factor = 10 * log( 1/0.945) = 0.25
802.11n (40MHz): Duty cycle = 0.942/1.062 = 0.887, Duty factor = 10 * log( 1/0.887) = 0.52
802.11b 802.11g
* * ; [ )
N @ |- &
CUM:IIBZGN ! ! ' Ilinu’ ! . ! ' ' m Cerder 2 462 OHz ! ! \Iw ! ' ' m
802.11n (20MHz) 802.11n (40MHz)
o s |2 ) T i e it s 552
. ) | | .
' i \ : Vo0 | u )
N @ | @
Cwrimon o B Cwriszon o B
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3.4 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.
ID Product Brand Model No. Serial No. FCC ID Remarks
A Notebook PC DELL E6530 9331GV1 N/A Provided by Lab
B. Mechanical tool N/A N/A N/A N/A Supplied by client

Note: All power cords of the above support units are non-shielded (1.8m).

3.4.1 Configuration of System under Test

EUT | Mechanical tool (B)] PCMCIA

Report No.: RF190625C32-2 Page No. 12/ 57 Report Format Version: 6.1.1
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3.5 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 (15.247)
KDB 558074 D01 15.247 Meas Guidance v05r02
KDB 662911 D01 Multiple Transmitter Output v02r01

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

Report No.: RF190625C32-2 Page No. 13 /57 Report Format Version: 6.1.1




T

[BUREAU |
VERITAS

4 Test Types and Results

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 30dB below the highest level of the desired

power:
Frequencies Field Strength Measurement Distance
(MHZz) (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. 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.
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4.1.2 Test Instruments

DESCRIPTION & CALIBRATED | CALIBRATED

MANUFACTURER ulelplaL el R DATE UNTIL
HP Preamplifier 8447D 2432A03504 Feb. 20, 2019 Feb. 19, 2020
HP Preamplifier 8449B 3008A01201 Feb. 21, 2019 Feb. 20, 2020
MITEQ Preamplifier AMF-6F-260400-33-8P 892164 Feb. 20, 2019 Feb. 19, 2020
Agilent TEST RECEIVER N9038A MY51210129 Mar. 05, 2019 Mar. 04, 2020
Schwarzbeck Antenna VULB 9168 139 Nov. 26, 2018 Nov. 25, 2019
Schwarzbeck Antenna VHBA 9123 480 Jun. 3, 2019 Jun. 2, 2021
Schwarzbeck Horn BBHA-9170 212 Nov. 25,2018 | Nov. 24,2019
Antenna
Schwarzbeck Horn BBHA 9120-D1 D130 Nov. 25,2018 | Nov. 24, 2019
Antenna
ADT. Turn Table TT100 0306 NA NA
ADT. Tower AT100 0306 NA NA
Software Radiated V7.6.15.9.5 NA NA NA
SUHNER RF cable
With 4dB PAD SF102 Cable-CH6-01 Jul. 10, 2019 Jul. 9, 2020
SUHNER RF cable
With 3/4dB PAD SF102 Cable-CH8-3.6m Jul. 10, 2019 Jul. 9, 2020
KEYSIGHT MIMO
Powermeasurement Test U2021XA U2021XA-001 Jun. 11, 2019 Jun. 10, 2020
set
KEYSIGHT N9030A MY54490260 | Jul. 30,2019 | Jul. 29, 2020
Spectrum Analyzer
Loop Antenna EMCI EM-6879 269 Sep. 07, 2018 Sep. 06, 2019
EMCO Horn Antenna 3115 00028257 Nov. 25, 2018 Nov. 24, 2019
Highpass filter WHK 3.1/18G-10SS SN 8 NA NA
Wainwright Instruments
ROHDE & SCHWARZ FSV40 101042 Sep. 27, 2018 Sep. 26, 2019
Spectrum Analyzer
Anritsu Power Sensor MA2411B 0738404 Apr. 16, 2019 Apr. 15, 2020
Anritsu Power Meter ML2495A 0842014 Apr. 16, 2019 Apr. 15, 2020

NOTE: 1. The calibration interval of the above test instruments is 12/24 months. And the calibrations are
traceable to NML/ROC and NIST/USA.
2. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.
3. The test was performed in Chamber No. 6.

4. Tested Date: Jul. 19 ~ Aug. 13, 2019
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4.1.3 Test Procedures
For Radiated emission below 30MHz

a.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

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

Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from 0 degrees to 360 degrees to find the maximum reading.

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

NOTE:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency
below 30MHz.

For Radiated emission above 30MHz
a.

The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 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.

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

The height of antenna 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.

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 0 degrees to 360 degrees to
find the maximum reading.

The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

The test-receiver system was set to peak and average detects function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:
1.

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

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.

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

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

4.1.4 Deviation from Test Standard

No deviation.
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415 Test Setup

For Radiated emission below 30MHz

1m
EUT& 3m /
Support Units | -
\f Turn Table
—_— /
80cm l
+
Ground Plane
Test Receiver
\\\\ 1
O O OO
e 0 0 0 o=y
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable

EUT& - 3m |
Support Units :

Turn Table

socm] e momt
T

Ground Plane

Test Receiver

i
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For Radiated emission above 1GHz

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units | -]

Turn Table D L
Absorber

s WAMMTAAA e

L

Ground Plane
Test Receiver

=

MOOOO

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

4.1.6 EUT Operating Conditions

Set the EUT under transmission condition continuously at specific channel frequency continuously.
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417 Test Results
CDD Mode
Above 1GHz Data :
802.11b
FREQUENCY RANGE | 1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I;':ES) LEVEL ( d;Il':n\;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 58.72 PK 74.00 -15.28 1.59H 66 58.94 -0.22
2 2390.00 4591 AV 54.00 -8.09 1.59H 66 46.13 -0.22
3 *2412.00 107.32 PK 1.59H 66 107.53 -0.21
4 *2412.00 95.93 AV 1.59H 66 96.14 -0.21
5 4824.00 53.71 PK 74.00 -20.29 1.84H 206 47.33 6.38
6 4824.00 50.56 AV 54.00 -3.44 1.84H 206 44 .18 6.38
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. Z:ES) LEVEL ( d;‘r\;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 60.91 PK 74.00 -13.09 1.00V 18 61.13 -0.22
2 2390.00 48.05 AV 54.00 -5.95 1.00V 18 48.27 -0.22
3 *2412.00 111.91 PK 1.00V 18 112.12 -0.21
4 *2412.00 109.35 AV 1.00V 18 109.56 -0.21
5 4824.00 55.58 PK 74.00 -18.42 1.00V 108 49.20 6.38
6 4824.00 52.34 AV 54.00 -1.66 1.00V 108 45.96 6.38
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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[BUREAU |
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:I:EIS) LEVEL ( d;'m;;rm) M?:(B(;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 107.70 PK 1.63H 74 107.90 -0.20
2 *2437.00 96.23 AV 1.63H 74 96.43 -0.20
3 4874.00 53.79 PK 74.00 -20.21 191H 221 47.61 6.18
4 4874.00 50.76 AV 54.00 -3.24 191H 221 44 .58 6.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. ':;E(:) LEVEL ( dlélgn\;rm) M?:;)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 111.14 PK 1.00V 16 111.34 -0.20
2 *2437.00 108.63 AV 1.00V 16 108.83 -0.20
3 4874.00 56.04 PK 74.00 -17.96 1.05V 102 49.86 6.18
4 4874.00 52.94 AV 54.00 -1.06 1.05V 102 46.76 6.18
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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J Ve

[BUREAU |
VERITAS

CHANNEL TX Channel 11 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. Z:ES) LEVEL (dlélllj\ll\;;l'm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2462.00 107.40 PK 1.55H 71 107.58 -0.18
2 *2462.00 95.91 AV 1.55H 71 96.09 -0.18
3 2483.50 60.61 PK 74.00 -13.39 1.55H 71 60.77 -0.16
4 2483.50 45.77 AV 54.00 -8.23 1.55H 71 45.93 -0.16
5 4924.00 53.63 PK 74.00 -20.37 1.89H 217 47.52 6.11
6 4924.00 50.48 AV 54.00 -3.52 1.89H 217 44.37 6.11
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:;E(:) LEVEL (dlélgn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | *2462.00 | 111.30 PK 253V 14 111.48 -0.18
2 *2462.00 108.67 AV 253V 14 108.85 -0.18
3 2483.50 62.26 PK 74.00 -11.74 253V 14 62.42 -0.16
4 2483.50 48.24 AV 54.00 -5.76 253V 14 48.40 -0.16
5 4924.00 56.26 PK 74.00 -17.74 1.36 V 105 50.15 6.11
6 4924.00 52.46 AV 54.00 -1.54 1.36 V 105 46.35 6.11
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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[BUREAU |
802.11g
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. '(:l\l:E(z)) LEVEL ( d;l:ll\;l'm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 64.29 PK 74.00 -9.71 1.64H 79 64.51 -0.22
2 2390.00 50.16 AV 54.00 -3.84 1.64 H 79 50.38 -0.22
3 *2412.00 106.61 PK 1.64H 79 106.82 -0.21
4 *2412.00 96.12 AV 1.64 H 79 96.33 -0.21
5 4824.00 50.26 PK 74.00 -23.74 1.93H 225 43.88 6.38
6 4824.00 37.12 AV 54.00 -16.88 1.93H 225 30.74 6.38
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I;':ES) LEVEL ( dléll':n\;rm) MA(\:B(:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 66.04 PK 74.00 -7.96 1.00V 23 66.26 -0.22
2 2390.00 52.20 AV 54.00 -1.80 1.00V 23 52.42 -0.22
3 *2412.00 112.94 PK 1.00V 23 113.15 -0.21
4 *2412.00 102.41 AV 1.00V 23 102.62 -0.21
5 4824.00 52.33 PK 74.00 -21.67 1.31V 106 45.95 6.38
6 4824.00 38.25 AV 54.00 -15.75 1.31V 106 31.87 6.38
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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[BUREAU |
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:I:EIS) LEVEL ( d;'m;;rm) M?:(B(;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 109.64 PK 1.65H 76 109.84 -0.20
2 *2437.00 99.41 AV 1.65H 76 99.61 -0.20
3 4874.00 55.11 PK 74.00 -18.89 1.88H 207 48.93 6.18
4 4874.00 43.13 AV 54.00 -10.87 1.88H 207 36.95 6.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. ':;E(:) LEVEL ( dlélgn\;rm) M?:;)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 116.87 PK 1.94V 16 117.07 -0.20
2 *2437.00 106.92 AV 1.94V 16 107.12 -0.20
3 4874.00 57.99 PK 74.00 -16.01 1.06 V 104 51.81 6.18
4 4874.00 44 .27 AV 54.00 -9.73 1.06 V 104 38.09 6.18
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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T

CHANNEL TX Channel 11 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. Z:ES) LEVEL (dlélllj\ll\;;l'm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2462.00 107.30 PK 1.59H 75 107.48 -0.18
2 *2462.00 97.09 AV 1.59H 75 97.27 -0.18
3 2483.50 67.77 PK 74.00 -6.23 1.59H 75 67.93 -0.16
4 2483.50 50.72 AV 54.00 -3.28 1.59H 75 50.88 -0.16
5 4924.00 49.83 PK 74.00 -24.17 1.90H 218 43.72 6.11
6 4924.00 36.79 AV 54.00 -17.21 1.90H 218 30.68 6.11
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:;E(:) LEVEL (dlélgn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2462.00 113.81 PK 210V 24 113.99 -0.18
2 *2462.00 103.81 AV 210V 24 103.99 -0.18
3 2483.50 70.16 PK 74.00 -3.84 210V 24 70.32 -0.16
4 2483.50 53.79 AV 54.00 -0.21 210V 24 53.95 -0.16
5 4924.00 51.43 PK 74.00 -22.57 2.94V 4 45.32 6.11
6 4924.00 42.67 AV 54.00 -11.33 2.94V 4 36.56 6.11
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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[BUREAU |
802.11n (20MHz)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. '(:l\l:E(z)) LEVEL ( d:ﬂn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 63.71 PK 74.00 -10.29 1.53 H 77 63.93 -0.22
2 2390.00 51.04 AV 54.00 -2.96 1.53 H 77 51.26 -0.22
3 *2412.00 104.16 PK 1.53 H 77 104.37 -0.21
4 *2412.00 93.87 AV 1.53 H 77 94.08 -0.21
5 4824.00 48.44 PK 74.00 -25.56 1.96 H 227 42.06 6.38
6 4824.00 35.32 AV 54.00 -18.68 1.96 H 227 28.94 6.38
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I;':ES) LEVEL ( d;‘::n\;rm) MA(\:B(:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 64.92 PK 74.00 -9.08 1.01V 25 65.14 -0.22
2 2390.00 52.92 AV 54.00 -1.08 1.01V 25 53.14 -0.22
3 *2412.00 110.65 PK 1.01V 25 110.86 -0.21
4 *2412.00 100.91 AV 1.01V 25 101.12 -0.21
5 4824.00 49.27 PK 74.00 -24.73 1.85V 108 42.89 6.38
6 4824.00 36.26 AV 54.00 -17.74 1.85V 108 29.88 6.38
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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[BUREAU |
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:I:EIS) LEVEL ( d;'m;;rm) M?:(B(;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 100.08 PK 1.55H 72 100.28 -0.20
2 *2437.00 90.74 AV 1.55H 72 90.94 -0.20
3 4874.00 56.91 PK 74.00 -17.09 1.98H 215 50.73 6.18
4 4874.00 41.87 AV 54.00 -12.13 1.98H 215 35.69 6.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. ':;E(:) LEVEL ( dlélgn\;rm) M?:;)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 116.59 PK 210V 14 116.79 -0.20
2 *2437.00 107.50 AV 210V 14 107.70 -0.20
3 4874.00 58.36 PK 74.00 -15.64 1.06 V 104 52.18 6.18
4 4874.00 44.06 AV 54.00 -9.94 1.06 V 104 37.88 6.18
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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T

CHANNEL TX Channel 11 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. Z:ES) LEVEL (dlélllj\ll\;;l'm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2462.00 110.45 PK 148 H 64 110.63 -0.18
2 *2462.00 100.56 AV 148 H 64 100.74 -0.18
3 2483.50 65.22 PK 74.00 -8.78 148 H 64 65.38 -0.16
4 2483.50 50.90 AV 54.00 -3.10 148 H 64 51.06 -0.16
5 4924.00 48.22 PK 74.00 -25.78 1.99H 220 42.11 6.11
6 4924.00 37.05 AV 54.00 -16.95 1.99H 220 30.94 6.11
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:;E(:) LEVEL (dlélgn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2462.00 116.88 PK 231V 16 117.06 -0.18
2 *2462.00 106.80 AV 231V 16 106.98 -0.18
3 2483.50 67.63 PK 74.00 -6.37 231V 16 67.79 -0.16
4 2483.50 53.11 AV 54.00 -0.89 231V 16 53.27 -0.16
5 4924.00 49.68 PK 74.00 -24.32 1.69V 114 43.57 6.11
6 4924.00 37.79 AV 54.00 -16.21 1.69V 114 31.68 6.11
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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[BUREAU |
802.11n (40MHz)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. '(:l\l:E(z)) LEVEL ( d:ﬂn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 66.20 PK 74.00 -7.80 146 H 67 66.42 -0.22
2 2390.00 50.75 AV 54.00 -3.25 146 H 67 50.97 -0.22
3 *2422.00 99.58 PK 146 H 67 99.78 -0.20
4 *2422.00 89.94 AV 146 H 67 90.14 -0.20
5 4844.00 48.43 PK 74.00 -25.57 1.93 H 217 42 .14 6.29
6 4844.00 36.54 AV 54.00 -17.46 1.93H 217 30.25 6.29
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I;':ES) LEVEL ( d;‘::n\;rm) MA(\:B(:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 68.29 PK 74.00 -5.71 2.28V 19 68.51 -0.22
2 2390.00 53.16 AV 54.00 -0.84 2.28V 19 53.38 -0.22
3 *2422.00 105.85 PK 2.28V 19 106.05 -0.20
4 *2422.00 96.34 AV 228V 19 96.54 -0.20
5 4844.00 49.58 PK 74.00 -24.42 148V 120 43.29 6.29
6 4844.00 37.95 AV 54.00 -16.05 148V 120 31.66 6.29
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

5. " *": Fundamental frequency.
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[BUREAU |
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:I:EIS) LEVEL ( d;'m;;rm) M?:(B(;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 105.88 PK 1.50H 65 106.08 -0.20
2 *2437.00 96.23 AV 1.50H 65 96.43 -0.20
3 4874.00 51.51 PK 74.00 -22.49 1.97H 222 45.33 6.18
4 4874.00 40.38 AV 54.00 -13.62 1.97H 222 34.20 6.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. ':;E(:) LEVEL ( dlélgn\;rm) M?:;)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2437.00 112.21 PK 235V 32 112.41 -0.20
2 *2437.00 102.24 AV 235V 32 102.44 -0.20
3 4874.00 53.59 PK 74.00 -20.41 114V 104 47.41 6.18
4 4874.00 41.82 AV 54.00 -12.18 114V 104 35.64 6.18
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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T

CHANNEL TX Channel 9 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. Z:ES) LEVEL (dlélllj\ll\;;l'm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2452.00 100.12 PK 154 H 70 100.30 -0.18
2 *2452.00 90.63 AV 1.54H 70 90.81 -0.18
3 2483.50 65.97 PK 74.00 -8.03 1.54 H 70 66.13 -0.16
4 2483.50 50.72 AV 54.00 -3.28 1.54 H 70 50.88 -0.16
5 4904.00 48.31 PK 74.00 -25.69 1.96 H 234 42.21 6.10
6 4904.00 36.45 AV 54.00 -17.55 1.96 H 234 30.35 6.10
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:;E(:) LEVEL (dlélgn\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2452.00 106.54 PK 2.33V " 106.72 -0.18
2 *2452.00 97.06 AV 2.33V 1" 97.24 -0.18
3 2483.50 68.08 PK 74.00 -5.92 233V 1" 68.24 -0.16
4 2483.50 53.45 AV 54.00 -0.55 2.33V 1" 53.61 -0.16
5 4904.00 49.60 PK 74.00 -24.40 1.36 V 118 43.50 6.10
6 4904.00 37.54 AV 54.00 -16.46 1.36 V 118 31.44 6.10
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. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
5. " *": Fundamental frequency.
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VERITAS

Below 1GHz Data:

802.11g
CHANNEL TX Channel 6 DETECTOR _
Quasi-Peak (QP)
FREQUENCY RANGE |9kHz ~ 1GHz FUNCTION
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA | TABLE RAW |CORRECTION
NO. '(::IEIS LEVEL ( d:;':"\;le) M'L(\:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 68.22 28.46 QP 40.00 -11.54 1.92H 110 37.31 -8.85
2 143.49 30.71 QP 43.50 -12.79 1.53H 134 37.75 -7.04
3 175.99 29.91 QP 43.50 -13.59 1.26 H 160 37.38 -7.47
4 232.78 35.24 QP 46.00 -10.76 1.77H 254 43.23 -7.99
5 299.27 33.76 QP 46.00 -12.24 217H 26 38.65 -4.89
6 432.36 28.82 QP 46.00 -17.18 1.08 H 70 30.80 -1.98
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
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VERITAS

CHANNEL TX Channel 6 BETECTOR _
Quasi-Peak (QP)
FREQUENCY RANGE |9kHz ~ 1GHz FUNCTION
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:;ES) LEVEL (dlélllj\ll\;;l'm) M?:BC:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 42.32 29.26 QP 40.00 -10.74 1.39V 312 36.81 -7.55
2 82.33 30.66 QP 40.00 -9.34 1.94V 52 42.65 -11.99
3 143.44 25.59 QP 43.50 -17.91 1.62V 360 32.63 -7.04
4 199.56 28.74 QP 43.50 -14.76 155V 256 37.66 -8.92
5 298.74 36.05 QP 46.00 -9.95 2.08V 157 40.97 -4.92
6 398.31 33.22 QP 46.00 -12.78 1.96 V 260 36.28 -3.06
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. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.

Level
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I I I I I I I I 1
30 100 200 300 400 500 600 700 800 800 1000
Frequency (MHz)

Report No.: RF190625C32-2 Page No. 32/ 57 Report Format Version: 6.1.1




T

[BUREAU |
VERITAS

4.2 Conducted Emission Measurement

4.21 Limits of Conducted Emission Measurement
Conducted Limit (dBuV)
F MH
requency (MHz) Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0 -30.0 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.

4.2.2 Test Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
Test Receiver
ROHDE & SCHWARZ ESCI 100424 Jan. 03, 2019 | Jan. 02, 2020
RF signal cable (with 10dB PAD) 5D-FB Cable-cond2- Sep. 05, 2019 | Sep. 04, 2020
Woken 01
LISN
ROHDE & SCHWARZ ESH2-75 100100 Jan. 30, 2019 | Jan. 29, 2020
(EUT)
LISN
ROHDE & SCHWARZ ESH3-75 100312 Aug. 13, 2019 | Aug. 12, 2020
(Peripheral)
Software BV ADT_Cond_
ADT V7.3.7.4 NA NA NA
Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Shielded Room 2.

3. Tested Date: Sep. 12, 2019
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4.2.3 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: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection
(QP) and average detection (AV) at frequency 0.15MHz-30MHz.

4.2.4 Deviation from Test Standard

No deviation.

425 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver
—~~——— - —1

EUT (i o o o
| Ll |

Note: 1.Support units were connected to second LISN.

40cm

|LISNh ‘
|

80cm ‘
|

N

\ Horizontal Ground

Reference Plane

IH

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

4.2.6 EUT Operating Conditions

Same as 4.1.6.
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4.2.7 Test Results

CDD Mode
Phase Line (L) Detector Function g::rsa:;:e(ili/()QP) /
e Corr. Reading Value Emission Level Limit Margin
No Factor [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZz] (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.15000 10.11 29.16 6.10 39.27 | 16.21 | 66.00 | 56.00 | -26.73 | -39.79
2 0.22200 10.12 22.80 2.63 3292 | 1275 | 62.74 | 52.74 | -29.82 | -39.99
3 0.34200 10.15 12.35 2.69 2250 | 12.84 | 59.15 | 49.15 | -36.65 | -36.31
4 11.75800 10.46 26.39 | 26.30 | 36.85 | 36.76 | 60.00 | 50.00 | -23.15 | -13.24
5 16.46200 10.55 2599 | 25615 | 36.54 | 35.70 | 60.00 | 50.00 | -23.46 | -14.30
6 25.87000 10.49 3298 | 32.96 | 43.47 | 43.45 | 60.00 | 50.00 | -16.53 -6.55

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

dBuv
100 —

PK Trace | ——r
0 QP Limit [
CAV Limit |-

20|

-

1 QF Walue

MHz
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Phase Neutral (N) Detector Function gy:;:;;e(%/(ﬁp) /
e Corr. Reading Value Emission Level Limit Margin
No Factor [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZz] (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19800 10.18 24.22 2.95 3440 | 1313 | 63.69 | 53.69 | -29.29 | -40.56
2 0.23800 10.19 20.44 3.06 30.63 | 13.25 | 6217 | 5217 | -31.54 | -38.92
3 2.86200 10.36 15.71 8.38 26.07 | 18.74 | 56.00 | 46.00 | -29.93 | -27.26
4 16.46200 10.70 26.57 | 2546 | 37.27 | 36.16 | 60.00 | 50.00 | -22.73 | -13.84
5 21.16600 10.77 2766 | 2746 | 3843 | 38.23 | 60.00 | 50.00 | -21.57 | -11.77
6 25.87000 10.62 33.62 | 33.61 | 44.24 | 4423 | 60.00 | 50.00 | -15.76 -5.77

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

dBuv
100 —

PK Trace | ——r
0 QP Limit [
CAV Limit |-

1 QF Walue

MHz
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4.3 6dB Bandwidth Measurement
4.3.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.3.2 Test Setup

Spectrum
EUT Attenuator | Analyzer

4.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.4 Test Procedure

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

® a0 o

Measure the maximum width of the emission that is constrained by the frequencies associated with the

two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level

measured in the fundamental emission

4.3.5 Deviation fromTest Standard

No deviation.

4.3.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,

middle and highest channel frequencies individually.
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4.3.7 Test Result
CDD Mode
802.11b
6dB Bandwidth (MHz) i el
Channel | Frequency (MHz) R S Pass / Fail
Chain 0 Chain 1 (MHz)
1 2412 8.10 8.10 0.5 PASS
6 2437 8.10 7.61 0.5 PASS
11 2462 8.10 8.11 0.5 PASS
802.11g
6dB Bandwidth (MHz) i T~
Channel | Frequency (MHz) L Pass / Fail
Chain 0 Chain 1 (MHz)
1 2412 15.22 15.21 0.5 PASS
6 2437 15.20 15.18 0.5 PASS
11 2462 15.20 15.20 0.5 PASS
802.11n (20MHz)
6dB Bandwidth (MHz) i el
Channel | Frequency (MHz) R S Pass / Fail
Chain 0 Chain 1 (MHz)
1 2412 15.17 15.19 0.5 PASS
6 2437 15.20 15.19 0.5 PASS
11 2462 15.18 15.18 0.5 PASS
802.11n (40MHz)
6dB Bandwidth (MHz) i T~
Channel | Frequency (MHz) L Pass / Fail
Chain 0 Chain 1 (MHz)
3 2422 35.21 35.22 0.5 PASS
6 2437 35.23 35.19 0.5 PASS
9 2452 35.20 35.21 0.5 PASS
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Spectrum Plot of Worst Value

802.11b / Chain 1 : CH6

802.11g / Chain 1 : CH6
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4.4 Conducted Output Power Measurement

441 Limits of Conducted Output Power Measurement

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)
Per KDB 662911 D01 Multiple Transmitter Output Method of conducted output power measurement on

IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less for 20-MHz channel widths with Nant = 5.

For power measurements on all other devices: Array Gain = 10 log(Nant/Nss) dB.

442 Test Setup

EUT Attenuator |

Power Sensor

4.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

444 Test Procedures

Power Meter

Average power sensor was used to perform output power measurement, trigger and gating function of wide
band power meter is enabled to measure max output power of TX on burst. Duty factor is not added to

measured value.

445 Deviation from Test Standard

No deviation.

446 EUT Operating Conditions

Same as Item 4.3.6.
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447 Test Results
CDD Mode
802.11b
Average Power (dBm)
Chan. 'I:\;aq Ul F\;\?""er T‘“ﬂ; OWer | | imit (dBm) | Pass / Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)
1 2412 18.22 17.92 128.318 21.08 30 Pass
6 2437 17.41 17.23 107.926 20.33 30 Pass
11 2462 17.35 17.17 106.444 20.27 30 Pass
802.11g
Average Power (dBm)
Chan. 'I:\;aq Ul F\;\?""er TotagBP OWer | | imit (dBm) | Pass / Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)
1 2412 13.76 13.64 46.889 16.71 30 Pass
6 2437 17.99 17.86 124.045 20.94 30 Pass
11 2462 15.96 15.37 73.881 18.69 30 Pass
802.11n (20MHz)
Average Power (dBm)
Chan. 'I:\;aq Ul F\;\?""er TotagBP OWer | | imit (dBm) | Pass / Fail
(MHz) Chain 0 Chain 1 (mWw) (dBm)
1 2412 11.60 11.58 28.842 14.60 30 Pass
6 2437 17.85 17.34 115.154 20.61 30 Pass
11 2462 14.39 13.94 52.253 17.18 30 Pass
802.11n (40MHz)
Average Power (dBm)
Chan. 'I:\;aq Ul F\;\?""er TotagBP OWer | | imit (dBm) | Pass / Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)
3 2422 11.78 11.46 29.062 14.63 30 Pass
6 2437 17.40 17.30 108.657 20.36 30 Pass
9 2452 11.90 11.81 30.659 14.87 30 Pass
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Beamforming Mode
802.11n (20MHz)
Average Power (dBm)
Chan. Freq. Total Power | Total Power Limit (4dBm) | Pass / Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)

1 2412 8.59 8.57 14.422 11.59 29.99 Pass

6 2437 14.84 14.33 57.581 17.60 29.99 Pass

11 2462 11.38 10.93 26.128 14.17 29.99 Pass

30-(6.01-6) = 29.99dBm

802.11n (40MHz)

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the Conducted Power limit shall be reduced to

Chan. ('I:\;a‘l) CA::::? Powe;f:i:: T°t"("r'n'\°,\‘/’;"’ er ngj'gnﬁ‘)"’er Limit (dBm) | Pass / Fail
3 2422 8.77 8.45 14.532 11.62 29.99 Pass
6 2437 14.39 14.29 54.332 17.35 29.99 Pass
9 2452 8.89 8.80 15.331 11.86 29.99 Pass

30-(6.01-6) = 29.99dBm

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the Conducted Power limit shall be reduced to
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4.5 Power Spectral Density Measurement

4.5.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

452 Test Setup

Spectrum
EUT Attenuator | Analyzer

453 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

454 Test Procedure

For AVG. power (duty cycle 2 98%)

a) Set instrument center frequency to DTS channel center frequency.

b) Set span to at least 1.5 times the OBW.

c) Set RBW to: 3 kHz < RBW < 100 kHz.

d) Set VBW =3 x RBW.

e) Detector = power averaging (RMS) or sample detector (when RMS not available).
f) Ensure that the number of measurement points in the sweep = 2 x span/RBW.

g) Sweep time = auto couple.

h) Employ trace averaging (RMS) mode over a minimum of 100 traces.

i) Use the peak marker function to determine the maximum amplitude level.

For AVG. power (duty cycle < 98%)

a) Measure the duty cycle (x).

b) Set instrument center frequency to DTS channel center frequency.

c) Set span to at least 1.5 times the OBW.

d) Set RBW to: 3 kHz < RBW < 100 kHz.

e) Set VBW 23 x RBW.

f) Detector = power averaging (RMS) or sample detector (when RMS not available).
g) Ensure that the number of measurement points in the sweep = 2 x span/RBW.

h) Sweep time = auto couple.

i) Do not use sweep triggering. Allow sweep to “free run”.

j) Employ trace averaging (RMS) mode over a minimum of 100 traces.

k) Use the peak marker function to determine the maximum amplitude level.

[) Add 10 log (1/x), where x is the duty cycle measured in step (a, to the measured PSD to compute the
average PSD during the actual transmission time.

455 Deviation from Test Standard

No deviation.
456 EUT Operating Condition

Same as ltem 4.3.6
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4.5.7 Test Results
CDD Mode
802.11b
TX Channel Freq. PSD 10 log (N=2) Total PSD Limit Pass
chain (MHz) (dBm/3kHz) dB (dBm/3kHz) | (dBm/3kHz) | /Fail
1 2412 -8.87 3.01 -5.86 7.99 Pass
0 6 2437 -9.85 3.01 -6.84 7.99 Pass
1 2462 -9.54 3.01 -6.53 7.99 Pass
1 2412 -9.56 3.01 -6.55 7.99 Pass
1 6 2437 -10.55 3.01 -7.54 7.99 Pass
11 2462 -10.96 3.01 -7.95 7.99 Pass
Note: Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the PSD limit shall be reduced to 8-(6.01-6)
=7.99dBm
802.11g
PSD 1010 Dut TOTAL PSD
X Freq. w/o Duty _ 9 y With Duty Limit Pass
: Channel (N=2) | Factor :
chain (MHz) Factor dB (dB) Factor (dBm/3kHz) | /Fail
(dBm/10kHz) (dBm/10kHz)
1 2412 -15.89 3.01 0.26 -12.62 7.99 Pass
0 6 2437 -12.23 3.01 0.26 -8.96 7.99 Pass
1 2462 -13.83 3.01 0.26 -10.56 7.99 Pass
1 2412 -16.36 3.01 0.26 -13.09 7.99 Pass
1 6 2437 -12.35 3.01 0.26 -9.08 7.99 Pass
11 2462 -14.60 3.01 0.26 -11.33 7.99 Pass

Note: 1. Refer to section 3.3 for duty cycle spectrum plot.

2. Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the PSD Ilimit shall be reduced to 8-(6.01-
6) = 7.99dBm
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802.11n (20MHz)

PSD 10 1o Dut TOTAL PSD

T™X | channel | FFea: w/o Duty (N=29)’ Fact‘ér With Duty Limit Pass

chain (MHz) Factor dB (dB) Factor (dBm/3kHz) | /Fail
(dBm/10kHz) (dBm/10kHz)

1 2412 -18.24 3.01 0.25 -14.98 7.99 Pass

0 6 2437 -11.87 3.01 0.25 -8.61 7.99 Pass

11 2462 -15.10 3.01 0.25 -11.84 7.99 Pass

1 2412 -18.59 3.01 0.25 -15.33 7.99 Pass

1 6 2437 -12.45 3.01 0.25 -9.19 7.99 Pass

11 2462 -15.95 3.01 0.25 -12.69 7.99 Pass

Note: 1. Refer to section 3.3 for duty cycle spectrum plot.
2. Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the PSD limit shall be reduced to 8-(6.01-

6) = 7.99dBm
802.11n (40MHz)
PSD 10 1o Dut TOTAL PSD
TX Freq. w/o Duty o9 y With Duty Limit Pass
: Channel (N=2) | Factor :
chain (MHz) Factor dB (dB) Factor (dBm/3kHz) | /Fail
(dBm/10kHz) (dBm/10kHz)
3 2422 -21.30 3.01 0.52 -17.77 7.99 Pass
0 6 2437 -15.93 3.01 0.52 -12.40 7.99 Pass
9 2452 -21.24 3.01 0.52 -17.71 7.99 Pass
3 2422 -22.24 3.01 0.52 -18.71 7.99 Pass
1 6 2437 -16.80 3.01 0.52 -13.27 7.99 Pass
9 2452 -22.20 3.01 0.52 -18.67 7.99 Pass

Note: 1. Refer to section 3.3 for duty cycle spectrum plot.

2. Directional gain = 3dBi + 10log(2) = 6.01dBi >6dBi, so the PSD limit shall be reduced to 8-(6.01-
6) = 7.99dBm
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Spectrum Plot of Worst Value

802.11b / Chain 0 : CH1

802.11g / Chain 0 : CH6
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802.11n (20MHz) / Chain 0 : CH6

802.11n (40MHz) / Chain 0 : CH6
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4.6 Conducted Out of Band Emission Measurement

4.6.1 Limits of Conducted Out of Band Emission Measurement

Below -30dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).
4.6.2 Test Setup

Spectrum
Attenuator | Analyzer

EUT

4.6.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.6.4 Test Procedure

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW 2 300 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.

MEASUREMENT PROCEDURE OOBE

. Set RBW = 100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

. Sweep = auto couple.

. Trace Mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

NO O WN -

4.6.5 Deviation from Test Standard
No deviation.

4.6.6 EUT Operating Condition

Same as ltem 4.3.6

46.7 Test Results

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 30dB offset below D1. It shows compliance with the requirement.

Report No.: RF190625C32-2 Page No. 47 / 57 Report Format Version: 6.1.1




BUREAU

VERITAS
AW 100 btz MUNPVEW ey REW 100 ke MIPVEW
VW 300 18z 350 dBn VI 300 i1z -
L] AR 30 d SWT E0ms 3 41207 GHT PARLTTET ) At 30a8 ST 250 me 28083 CHr
Offaet 11 a8 “Ortser 11 08 | Marker 2 7y)
35 0mm
10- | 173420 GHz
Maree 3(T1]
1 )
B 2011212 GHz
ﬁJl,ﬂ-ﬁJL—flJ\" JIOAa,
[ S o A P 18
\ \
" 2 anhn s
et - 2
£
% - |
- a.ﬂ“ |
'
79 ——a s
- 1 1 1 1 T T 7T T T J T T T T T
Center 2412 GH2 1215 et 5080 1215 Mz a2 e gy eaiat
AEW 100 iz TP VEW AEW 100 iz TP VEW
VI 300 k2 VIR 300 iz L R
A 3048 SWT 50 5 A 3048 SWT 250 ma 2 anmam oy
Marker 2[T1)
0- 104 | 202760 Gr
Warcer 3(T1)
4731 08m
10 0- 2010275 GHz
flt A=A /ﬂ““mﬂ-v'\*_r\,_,\ A
" a SN = AN s
W :
-Ab- -3t
204 £}
i
e T T [— T T T T T i T i
Canter 2437 Gz 1,215 Mzt comizitun:  RERRRERE Stan 30 MHz 2487 Gzt sopitcn:  RRRARERE
AEW 100 iz TP VEW REW 100 ks e vEw
A s oL R kel Uarker V)
Baf 31 dim As 3048 SWT 50 ma T 4B29T Mz oL AR 2048 SWTI50ma ZAGNAS BHE
[ ot T ometnia Markes 2 (11]
2 08 fm
0- 10-|--idi- 2@ dBm 4 LR
Unrker 3 1]
1 4438 utim
10 % TS GHE
P L W T el Y
. A (. A
4 - % T y b
N
- { oks 4
204 £
4 7
= !
s T T [— T T T T T | % . . ; v ' " ; | @
2 3 = 21 Wz [auweaul
Canter 2862 Gz 1,215 Mzt Span 1215 ez Siat 30Uz 2T sy SwpsGir EGENREEN
REW 100 iz [T} P VEW REW 100 iz FUMPVEW sy
00 e Marker 1[T1] 50.88m VEW 300 18tz larker 1 [T1] 428 a8
29 Re121 g8 st 20 0B SWT 10 ms. 241300 Gz 21 Re121 g8m At 2008 SWT 10 ms 246300 Gz
T omstiias Markar 2[T1] T ometiiee Marker 2 [T1)
1 -41.18 48m 1 -50.41 9Bm
10 01990 dBem 4 240000 GHz 1 £i0.20.48 248350 GHz
Marksr 3[T1] Marker 3 [T1)
3293 98m -2.28 a8m
2 3800 GHr 248380 GHz.
Marier 4 [T1] Marker 4 [T1}
~49.3 dBm -50 66 9Bm
239000 GHz 1 L : 250000 GHz
; \‘ Haners <48 54 aBm ! \
L1330 10 B, 236700 GHz S
. A \ o \
M L u "
+
5 /V [ 'R V v 'k
. i / o
M
prapadipt
- G G A F
EH 3 i T T P T T T
i T T T T T T T
Center 238 GHz 10 MH2f Center 2406 GHz 10 MMz

Report No.: RF190625C32-2

Page No. 48/ 57

Report Format Version: 6.1.1




1878
BUREAU
VERITAS

CHAIN 1

REW 108 WHe [T WP VEW Marker 1 (1] REW 180 kHz [T NPVEW Unrier 1 [T1]
VEW 200 kst 953 00m VE 300 ke 1T oo
3 Ret 31 dem 4 30e8 SWT 50 241097 Gz 4. RETE an 2048 SWT 250 ms SIS BHE
T omseiian T ofmsetiian Marker 2(11]
1 £4 41 gBm
- 10-|l—Di951d8m 282447 OH
Unrier 3 [T1]
1 4182 dbim
0 4 mEaza GHz
A el fe-n_p ) "
" ,.J'..J'\ﬂ*\«" LR e e LS TR :
el ot Yy S L, Y | 0
. / w '\\ /l
na anlizgn
10 + v
5]
= }
- i i i | [ i i i T T T T i T T i
Center 2412 GHz 1215 MH/ Span 1215 Mz 2487 G2 Stop 25 Gz
BB 100 iz [T vEw [r— TEW 100 kHe MIurvEw Unrier 1 [T1]
VN 280 itx 833 smm VEW 300 kHr 800006
4y PR3 S, At 30 oB T 50 ns 243507 Gz oL AR 2048 SWTI50ma LAWY GHT
T ometiion T ometiia Marker 2(T1)
2 43,63 B
e 228047 GH
10-—frr-a-tavitr Uarkes 3(71]
43.15 dbim
10 7 LB GHE
) g pfet NS AN N
Jlll\_,. = Wi o=y -1t
\
/
El -
" st
20- 5]
=0
£0
g { i [ i ¥ i ¥ ¥ |
Canter 2 437 GHz 1181wzt Span 11,41 Uz
RAW 100 kM2 1] NP VEW Uarkes 1 {T1] TEW 100 kHe MIurvEw Unrier 1 [T1]
VI 300 14z 230 dBn VE 300 ke 15 g
T AR 30 a0 SWT E0ms 248007 GHz 4. RETE an 2048 SWT 250 ms AR BHE
Offaet 11 a8 T ommsetiian Marker 2[T1]
2 -£4 88 gfm
e | 231183 0He
10 Nyt | tdnrer 3 71)
5 43,53 i
AFANZGHE
- (N
o s S SN AAAN L
[ el =A_f -8,
o= = =iy
/ \_A
A S o
W W, frtpermitnT
5]
-8, 1 -5
B | T T T T 0 0 T T J m il i T T T T
Corter 2 462 GH2 1218 M2/ Soan 121G MK Starl 30 MHz 49T GHY
REW 100 kHa TP VEW REV 100 kHz [T1] NP VEW
B 300 bz a5, [P VAW 300 1Hz MY ik
el 2 B All 2048 SWT10ms 241100 s PSLUET ) A 2048 SWT 10 ms 2 08500 Gitr
Oftset 11 a8 Marker 2[T1] Offset 11 dB Marker 2 [T1]
a7 B3 8m " 51,11 g
10 el 5 Sl AL G 10 i 2 4R350 GHr
Marker 3[F1] o '.ﬁ' Warker 37711
245 43 #8m ' .52 dBm
N 276000 Giz | 240350 Gz
I Marker 4 [11] Harker 4 [T1]
i | 50.82 dAim £3.14 dm
+ 27000 Gt 2.50000 Gz
Marker % [11]
£ anazas SLES 20
j T 2RO Gz
, | -
. A[W]I J%d |
T —
s 17 vy 'R
50 oL 50 1 i
g h v Y
PTRTR——— g o, |
) 10
e H 1 y i
i T T T T T T T [ 7 ! ! ! J ' ! [uuncaul
Cionkor 3 48 Gy e Span 00MS:  EEENESER Center 2 495 Gz 10 Mz Span 100 MH:  EEEENEER

Report No.: RF190625C32-2

Page No. 49

/57

Report Format Version: 6.1.1




FUVE

] =)
B >
& A
1828
BUREAU
VERITAS
REW 100 itz T e vEw " 1m REW 100 itz T P VEW " i
WY 300 iz 237 4B W 300 iz 213 B
31203 dBn AN 30 &R ST 50 me. 2 415 aHe PRI AN 308 SWT 250 ma 2 48537 A
T omeiios “tser 1108 | Mearker 271}
53 14 o8
204 10+ 2 34556 OHE
Marer 3[TY]
3 gbm
0 - 'y 20 1183 GHr
[y
o h’_ﬁ“hwjt,\.,.,%'}r‘.—.\;lp-\w"m f“-"'{“"""‘“\"""ﬂ%ﬁw\mﬂ' 10
U "
0 { : L i} 20
| 0226173 i
4 - -2
\a
)
b T T T T . T T T, T i T T | T T T, T i
Center 2412 Gz 2202 Mzl Span 22 83Nz m St 20 MMz 2AGT G Stop 25 Gz m
REW 100 iz [T1] e vEw Warier 1 [T1] RENY 100 Mz [T WP VEW " 1
VI 200 Mz e VI 300 kM2 708 aBie
3yt e AN W aE SWT 50 e 2 43048 sz FLUET As 30 4R SWT 240 e 2 4388 s
T ometties Oitaet 1198 " Marker 2 [T}
SS) AT B
10- LT | 225545 OHy
i Marer 3(71)
1 ~46 £8 oBim
- - 1570011 GHz
A i pdlebndl
O I “V bvlleflon A .
J
Bl sy T
furt LYHY 2
P |
0 !
£9- H,g
T T T T T T T T T i T T T T T T T T 1
Canter 2437 Gz 2zmunet Spm2 1Mz Stan 30 MHz 2487 Gt Siop 25 OHz m
RENY 100 Mz [T WP VEW “ Tl REW 100 kMr [T uPvEW 1
I 300 k2 588 g8 IV 300 iz 541 dBm
Bat 31 dfim A 3048 SWT 50 m Py 2y i B At 3068 ST 250 me 248145 GHz
Titast 1128 Offaet 11 8 | Marter 2 [T S
20+ 10 i { LA GH
[0 5 8 clfin Wartor 3[T1]
4% ¥7 dbm
10 L 2174141 GHz
-0 - s
204 |-
WU o |
T T T T T T T T T 1 T T T T T T T T T i
oo 2462 012 2z somzein:  EISURFES san0im I B
REW 100 kHz MIMPVEW e REW 100 itz MUNPVEW
VBW 300 kHz 3.08 dBm VBW 300 kHz £66 aBm
5y Rel21 dBm Att 2098 SWT 10 ms. 241340 GHz 292121 B Att 2098 SWT 10 ms 288320 GHz
Offset 11 4B Marker 2 [T1] T ometies Marker 2 [T1] -
3210 dBm
o 2.40000 GHz - 1 248350 GHz
1 Warker 3 [T1] D1 5 5648 Marker 3T1]
1327 dRm 210d8m s mmm 4155 4B
TTEVR YU 2.40000 GHz ) ¥ 248360 GHz
'W( Marker 4[T1] Marker 4 [T1]
46,88 dBm 51,14 a8
10 2.39000 GHz 250000 GHz
Marker 5 [T1]
46,88 dBm
239000 GH; -2
dn ) \L B 12054 34 dfien \‘\«\
D2:-26 m
20 L AN T n
st sl
R T [ s b
P | f R
78 T [ [ T [ [ b T T T T T T T T T
Center 2.38 GHz 10 WHz/ Span 100 MHz Cener 2.496 GHz 10 MHZ/ Span 100 MHz

Report No.: RF190625C32-2

Page No. 50/ 57

Report Format Version: 6.1.1




BUREAU

VERITAS
BN 100 kskz MHUPVEN Lo REW 100 iz [ urvEw i
VIR 3001z 11588m VI 300 1012 112 dBen
L) 1) SWT 50 me 7 41648 GMz Ref21 dBim At 20 dB ST Z50 me. 240527 GHz
s P =
Oitast 1198 Offaed 11 68 Marker 2 [T1]
£ 53 dfim
15 23036 GH2
] Marier 3 [T1]
1 5 y5 dfien 4570 dim
20,1565 GHz
P A I |
Ilv_ru_.w S 'wuw- v "WWLW
} 02 2688 A

A
0
04
£0.
" T T T T T T T T T e ey
Center 2412 Gz 2201 Mzt Span 2281 Uz
AEW 100 iz TP VEW REW 100 b4z TP vVEW
Marker 1 {71 Marker 1 [T
VI 300 k2 Lt LR, VIV 300 1t Y e
AL % SNt e 24418 o PRl A 0ol SWT 20m 2 43024 GNz
T omenm Marker 2 [T1]
<54 63 dB
. 3 203072 Gz
“ T den

Marker 3[T1]
4730

15.20535 GHz

/

LL\«

5 T T T T T T T T i m S S M= H———— E———E——T———————
Cantar 2437 Gz 2217 umzt Soan 2277 WMz Saarl 30 MHz 2487 G2l Siop 5 GHZ
REW 100 ke MUNPVER sy REW 100 iz [ urvEw i
VE 300 ke i 0 VI 300 1012 4B
44 RET I Fm AR 3048 SWT 50 ms 2 ARG GHE ﬂ_ﬂ.ﬂ:!_@m_ ; At 20 98 ST 250 e 2 4B4ST GH2
T ofmsetiian Offuet 118 Uarier 2 [T1] =
0 15 218678 GH2
1.8 A3 R Marker 3 [T1]
i 4715 dlim
20,0927 GHz
o W_Aﬁﬂ.\ olideaallan, MWM"%%
| I
022587 i

% |
"M‘LU.
£8
e T T T T T T T T T 1 .mﬁ:;!. ey T T T T T T T T T
Comber 2462 Gz 228 WHa! SpanTZOMN:  REEIREEN Start 30 MHz 2487 Gz Stop 25 GHT m
REW 100 kHz [T1) uP VEW Marker 1 [T1 REW 100 kHz [T MPVEW
VEW 300 iz orer 1T o g VEW 300 152 el AT
71 Ref21dBm At 2038 SWT 10 ma 241340 GHz 4y e 21 dBis All 20 4B SWT 10 s 246700 Gz
T omenie Marker 2(T1) Ofiset 11 a0 Marker 2(T1)
<3085 -3 £S5 #8m
240000 GHz ” 248950 GHz
Marker 3 [T1] P A AR Marker 3 [T1]
01315 dBm " 29,20 dBm TR g -35 £5 d8m
L 239520 GHz e Aoy 2430 Gz
Marker & [T1] Marker 4 [11]
44,69 dBm ] S383 dim
239000 GHz cll
Marker & [T1] II
44,69 dBm
j 239000 GHz ‘.‘d
a}! 35 17 dfim
02 26 85 dBm
m\lh Y
T T e T T R
i i b H
T84 T T T T T T b T T T T T T T
Ceeter 238 GHz 10 M2 Center 3 4% CHr 10 12! Span 100 WHz

Report No.: RF190625C32-2

Page No. 51 /57

Report Format Version: 6.1.1




¥ 2
5 )
B >
a A
TEIE
BUREAU
VERITAS
REW 100 b4z MOUPVEW ey ey REW 100 b4z MOUPVEW ey ey
ISV 300 itz 131 dBer WISV 300tz 234 dBr
“_ﬂ.ﬂﬂam At 30 98 FT 0 me ) 241332 GHz oo il . An a0 SWT M0 . 241483 GHz
Cffaet 1108 | T omana | Marker 2 71)
5101 dBm
3 | 237095 GHz
" Marker 3[T1]
44 78 g
19,0879 GHz
N PR
—fr = —r -0 |
oo board et ] W !u.J T s o M‘._wqr-
x P W *1] 5
s / 02 288 di
7
e
N I
Xtor T
- 1 ‘Wm
- | 2o prsnetd .
; @j " |
o T T i i i i T = m -To T T T T T T T T T =
Contar 2412 G 2aTs M Span 3275 MMz Starl 30 Mz 24T GH Siop 25 G m
AW 100 iz MOUPVEW iy REW 100 ks TNPVER ey
VI 300 k2 1478 WEW 300 by 00 00%
LI IT ) A 3048 SWT 50 243828 0 oy Rt an 3048 SWT 250 ma 2 Bz
Ofaet 1198 1 T ofmetiiag Markes 2[T1]
5345 dBm
204 | 772738 OH:
Mnrcer 3 1]
i 48,84 g
10 4 1977150 GHz
i J (-uhlqlrv}-'.w-‘-'rb‘-. nh'\q ~/ﬁ~v<l‘ M“w\n"llm.\ln
o v\‘"J feellmd® i 5 L. Ab.
At l
,./’I T AEm
2 ‘J"f £ 1
=5l ? 2 8 E
T P T T T P T
Canter 2437 Gz 220 MHzr somzzeue:  RORNRERE
AW 100 iz MOUPVEW iy REW 100 ik T T ——
VW 300 kM2 439 8B VIW 200 Wz 3B
LI IT ) A 3048 SWT 50 2 mmn e 2. Bet2 sBm a1 28 ST 250 om 3 8R148 Coiz
T ometnias 1 T omenie Warier 2{T1)
5247 B
2204 Gz
® R (R | Marker 3171
W 4 30 A | 4621 cim
10 + ! [ TR Gz
L
[ u"“.,\l‘w»'\-,y"lnm_ﬁ -.:.jmmh‘ Hoe . 1
J.\*]\"ﬂlm \/ g """"ﬁrﬁ.\q
¥ J
Al l] !I 20 |
] Al |
/ ! |
-2t 7 . -3 1
o o |
" W,
P el
e - - . - 0 i i ¥ ¥ i ¥
T P T T T T P T i [ouecaul
Canter 2462 Gz 2277wzt P P Start 30 Witz 2487 Gzt Sap 24 Gz
REW 100 kiiz TUMPVEY e REW 100 iz MIMPVEW  yarier 1 1)
VBW 300 kHz 1.05 dBm VBW 300 kHz 429 48m
5y Ref21 dBm Att 20 dB SWT10ms 241460 GHz 292 R2121 B At 20 dB SWT 10ms 2 88120 GHz
Offsel 11dB Marker 2[T1] T omeiiae Marker 2 [T1]
-35.26 dBm 5360 gBm
2.40000 GHz o 248350 GHz
1 Marker 3 [T1] [ Marker 3 [T1]
-35.15 dBm . 43,60 B
~|_D1131dEm n 239630 GH2 NI 248360 GHz
Werker 4 [T1] LAY Marker 4 [T1)
-46.64 Bm | -50.39 dBim
E 238000 GHz 250000 GHz
Marker 5 [T1]
46,96 dBm
-20 fj \ 2.38960 GHz f \.
0243571 dfim
D2 -23 69 dAm S Ay
w0 /"‘Mﬁw " AT
| f R
B T T T T T T T8 T T T T T T T T | s
Center 2.38 GHz 10 MHz! Span 100 Mz Center 2,456 GHz 10 MMz Span 100MH:  EEEAREEN

Report No.: RF190625C32-2

Page No. 52/ 57

Report Format Version: 6.1.1




FUVE

Eiy
YL

1878
BUREAU
VERITAS

CHAIN 1

49, RE1 31 om

REW 100 kHz
VB 300 kHE
EWT 50 ms

e vER

Offser 11a0

e ik

i M'L.\JLLJL-.WM"M.-UM%J w’mﬁ.«wuw

Aef21 dBen

My = -
Offwet 11 38

Al 20 38

REW 100 iz
VIV 300 iz
SWT 250 me.

T uPvEW

Marker 1 [T1]

101 dien
240527 GHz

| Marker 2T

O8 1 Sl

$1 18 dBw
230640 GH2

| Marker 3T

25 aim
1AV GHz

L

20
i
R T
=0
Cocber 2412 GH2 22Ty Span 2 T0 MM Sl 30 MH2 2497 M Siop 2% GMz
REW 100 kb [MUPVER e e REW 100 ik (T —
VeI 300 iz 1.03 dum M 00 .51 smm
41 Ret 31 gEm 4m a8 SWT 50 S0 e 1. Ret2 B Af 2048 ST 250 ma 243960 Gz
T omseiian T ometries Marker 2(T1]
£458 0B
N ) | 4155 Uiz
L1l4idim ] marer 307
46,03 cBm
® . | 0I5 Gz
| f , J'kv ' |
Lol araflendeny .'\"’"f bbafladbnsgly, 1 e
U i |
A ] { T
. \‘.Y |
ool W {
- |
- (@) - T T T T ) T T 1
! ' . T T T i [BurEay] Start 30 iz 2457 Gzt Sap 25 Gtz
Cenler 2437 GHz 2278 NHY Span ZLTUMHZ [VIRTVis ]
AW 100 btz MUNPVEW ey REW 100 b4z MOUPVEW ey ey
) VI 200 iz 228 dBn WISV 300tz 134 dBr
3y 8131 dm ARt 30 dl SWT £0 ms 248445 GHz 29, Tn121 B At 2068 ST 250 ma ) Sy
Offaet 11 a8 Cffuet 11 68 | et 2 P4 i
1 137108 GHz
¥ | Marknr 31
| AT G0 dlbm
1473470 GHz
T
\ Ak w
[ W&Mvn.ubﬁmpi.muim+ﬂdhujwﬁw\ﬁhfb\‘\
i
.II ll, 0226k dien
! N 9.

£8. 4
£ 4
B T T T T T T 1 9 T T W L L T ) T ]
Conter 2462 GHz 2277 MM Soen 2277 Wz m Saan 30 Mz 24WT G Stop 25 Griz m
REW 100 kHz MIMPVEW e REW 100 itz MUNPVEW
VBW 300 kHz 121 dBm VEW 300 iHz 2d8m
5y Rel21 dBm Att 20 d8 SWT 10 ms 241740 GHz 21 Be21 g At 20 48 SWT 10 ms 248700 e
Offset 11 4B Marker 2 [T1] T ometias Marker 2 [T1]
3363 dBm 43,03 dBm
. 2.40000 GHz . 248350 GHz
1 Warker 3 [T1] ! Marker 3 [T1]
D11 29 dB, -33.09 dBm L1329 dfieny -42.75 dBem
= ; 239980 GHz HAd ML 228500 Gz
Marker & [T1] v Marker & [T1]
4776 dBm 5275 dbm
-10 239000 GHz 2.50000 GHz
Marker 5 [T1]
4742 d8m
233980 GHz -2
o |-02-2871 dBm ‘/ \‘ ; _IW‘(L:‘ i
o N,
Fe F F Fp (@
™ i ] ] i ] T 75-| T T 7 T T T [eURERC]
Center 2.38 GHiz 10 Mz Span 100 MHz Coner 2,496 GHz 10 uHZ Span 100MH:  ICRREEN

Report No.: RF190625C32-2

Page No. 53/ 57

Report Format Version: 6.1.1




@

IBIE
BUREAU
VERITAS

802.11n (40MHz): CHAIN 0

REW 100 ik T T —— REW 100 1tz MUUPVEN oy
VN 280 itx -1 51 dBm MY 300 ke 21288m
2y, Ret3 SBm R ST 50 8 3 84883 Cz 2. Ret 2 cBm an e ST 250 me 2 4393 Gz
Direet 1108 Gt 1100 Markar 2 [T1)
5143 B
2 34595 Gz
Masknr 3 [T1]
4 4547 Gl
10 P — 2274845 Gz
¥ ]L gl
ML, AL ) |
A0 rl.e { | 20 |
W
20- | | pdpenl
]
J
al L.
) 8 PP
=0 | £ N |
£ ! (@) a0 |
- i i 1 i 1 ] I i 1 | : 1 ] i T i ! l i
Center 2472 Gz < 28wzt sommezsiun:  NOROREN Start 30 4z 2487 Gzt Stop 24 Oz
REW 108 ke MMPVEW et ) R 100 14z (T —
EW 300 147 176 dim MR S0 ik 37 eBm
41, RE13 gt Aft 3098 ST 50 Zaa156 Gz 1R e T ST 250 e 24477 oz
T omeiiae Oitast 1198 Marker 2(T1]
4843 B
234284 Oz
Y | marker 3g77)
| 46,1 B
1500311 Gz
T
. wu,,;mudhwﬂ oAt ;
/ i |
| 1 D2 284 b
20 ‘;} l'l..
‘g,
O L w‘m 40 |
<0
oo 20 |
5 T ) ™ T T T T T T i
T i L T T T T oumenyl Sta 20 i 2 457 Gzt S10 25 Gtz
Corfer 2437 GHz 5284 Mr2f Span 5254 Mz [ VERTTis
REW 100 bz [T1) WP VEW Marker 1[T1] REV 100 kHz [T1] NP VEW Macker 1[T1]
VEW 300 tHz A 86 d8m VAW 300 1Hz ik G
3Pt 31 dim A 3068 SWT 0 ms 245808 CHz 51 Bef2te8m A 2048 SWT 250 me 2 08057 Gitr
Offset 118 Offset 11 dB Marker 2 [T1]
<5 20 gim
34 - 2 34505 Gier
Wacker 3 [T1]
. 4774 dBim
1 ot - 16035 Gz
o
1 )
YW YFTEVEREVE IV WY
v A
LM \ My .
- r ! |I,J 2
| l 30y o e
T
/ )
i Vi !
" ; ‘
-5 V“\*"“ M 50 T
=0 &0
0 10
Gl g T g T i i T T T | T i i i i i i i aul
Center 7 452 OHz 528 UMz Span 528 MHz [vERiTAS ] Start 30 WKz 2 457 GHz/ Stop 25 GHz [vERITAS ]
REW 100 kiiz TMEVEW ey o REW 100 kHz IMPVEW e
VBW 300 kHz _188.dBm VBW 300 kHz 1 70d8m
oy Ref21 dBm Att 2098 SWT20ms. 241720 GHz 21 Ref21 dBm Att 20 dB SWT20ms 44320 GHz
Offset 11 dB Marker 2[T1] Offset 1145 Marker 2 [T1]
-35.26 9Bm -43.56 dBm
0 2.40000 GHz o 248350 GHz
Marker 3 [T1] Marker 3 [T1]
1 -35.12d8m 1 4197 dBm
OT=TBTHEm 2.30880 GHz D=faadm 2.48520 GHz
Marker 4 [T1] Marker 4 [T1]
JMMW 4360 dBm 49,85 dBm
-10 239000 GHz 10 250000 GHz
I Marker 5 [T1] {
-41.10 4Bm
E \ 236880 GHz E ]
30 —roraTdem B i e
N s
7oA i
78 T T T T T T T T 78 T T T T T T
Center 2.346 GHz 20 MHz/ Span 200 WHz Center 2.528 GHz 20 Wz Span 200 MHz

Report No.: RF190625C32-2

Page No. 54 / 57

Report Format Version: 6.1.1




o e
5 >
& A
1828
BUREAU
VERITAS
REW 100 kM [T upvEW uarker 1 (7] TERW 180 ke [T urvEW Warker 1 [T1]
VI 300 iz 25 dBa VEW 200 kHr 220dBm
1 B Att 30 dB ST 50 me 241882 GHz 5y 12 dim At 2098 ST 250 mm 24TTEGHT
Offuel 118 T ometiian Warkar 2(11]
-£2 57 dBm
F 18 233038 OHe
Marker 3[T1]
% 48,54 dbim
TIT T R 2TRAT waniponr
-10
=8 { &8
d ' ! ~ J S S i T T T i T T T T T i nenul
Chatr 1,422 Gy R apan i M Start 30 WH2 2487 GH Seezeoiz RN
REW 100 kM [T upvEW uarker 1 (7] REW 100 kM [T upvEW uarker 1 (7]
VI 300 iz 151 B VIV 300 1012 138 dBn
1 B Al 30 dB ST 50 me 243183 GHz 2 P81 e An 20 a8 SWT 20 ms . JanzcH
Offaet 1128 Oftaet 11 c8 Marter 2 [T1]
=43 51 diba
F 232095 GHz
Marker 3 [T1]
s LR 45 57 e
2018700 Gz
-6 |
- | TR PR
= | 20 |
B T 1
Contir 2 437 GHz ST M Span 5278 MMz Start 30 MHz 2487 GH Stop 25 GHz
MURVEW s REW 100 ki MHUPVEW ey )
-1 55 B VW 300wtz 211 bl
L) ANl 0B ST 50 me 7 448803 GMz 3918121 B At 20 dB ST 0 ma . 243840 GHz
T Ometiie Offeet 11 a8 | Marter 2 [T1]
5381 dim
1 2.I8645 Gz
Marker 3[T1]
1 AT AT glbm
- VBN Gz
WAL L)
1 Sl A
bbb o
I|‘|
7 0-rrarhe 1
a0 V/
ot
-0 !I""""“I
-£0 {
" T T T T T T T T T i 5 . . - - . - ; . ;
Carer 2452 Gz 5201 Mt Span 5281 Mz St 30 Meta 2407 GHat S0 25 Gz
REW 100 kiiz TMPVEW ey o REW 100 kHz IHPVEY ey
VBW 300 kHz 2114d8m VBW 300 kHz _22848m
5y Ref21 dBm Att 20 dB SWT20ms 241720 GHz 1 Ref 21 dBim a8 SWT 20 ms 2 43680 GHz
Offset 11 dB Warker 2 [T1] Offset 11 dB Warker 2 [T1]
3561 d8m 4286 dBm
2.40000 GHz 248350 GHz
Marker 3 [T1] Marker 3 [T1]
1 3472 dBm 1 40,81 dBm
[ I 239960 GHz [ - 248440 GHz
Marker 4 [T1] Marker 4 [T1]
H"'\WM -40.06 dBm WM 46,39 dBm
E 238000 GHz E 250000 GHz
V Marker 5 [T1] {
3767 dBm
-20 J \ 2.38840 GHz 20 l \
E PR - T = IR OEm l\\‘
M " T
R A P
78 T T T T T T T T 78 T T T T T
Center 2.346 GHz 20 MHz/ Span 200 MHz Center 2.528 GHz 20 WHz/ Span 200 MHz

Report No.: RF190625C32-2

Page No. 55/

57

Report Format Version: 6.1.1




r
BB,

VERITAS

5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.
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