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Report No. Issue Date Revision Summary
180400410TWN-001 Jul. 16, 2018 Add anntennas and antenna gain is smaller

than original device, after engineer judgment
and comparing the version, test items were
shown in the test summary.
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Summary of Test Data

Applicable Rule

Resul
(Section 15.247) esult

Test Requirement

Maximum Peak Conducted Output Power 15.247(b)(3) Pass

Emissions In Restricted Frequency Bands

. . 15.247(d), 15.205, 15.209 Pass
(Radiated emission measurements)

Emission On The Band Edge 15.247(d), 15.205 Pass

Antenna Requirement 15.203 Pass
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1. General Information

1.1 Identification of the

Intertek Report No.: 180400410TWN-001
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EUT

Product:

802.11ac/b/g/n USB module

Model No.:

WUBM-273ACN

Operating Frequency:

1. 2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2. 2422 MHz ~ 2452 MHz for 802.11n HT40

Channel Number:

1. 11 channels for 2412 MHz ~ 2462 MHz
2. 7 channels for 2422 MHz ~ 2452 MHz

Access scheme: DSSS, OFDM
Rated Power: DC5V
Power Cord: N/A

Sample receiving date: [Apr. 27, 2018
Sample condition: Workable

Test Date(s):

May 09, 2018 ~ Jun. 01, 2018

1.2 Description of the EUT

. Transmit path
Modulation mode : 3 .
Chain 0 / Main Chain 1 / AUX
802.11b \Y V
802.11g \Y V
802.11 n (HT20) \Y V
802.11 n (HT40) \Y V
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1.3 Antenna description

P/N1002994 + P/N1002991
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Antenna 1

(P/N1002994)

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain : 3.75 dBi
Antenna Type : PIFA antenna
Connector Type : [-Pex
Antenna 2

(P/N1002991)

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain : 3.85 dBi
Antenna Type : PIFA antenna
Connector Type : |-Pex
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P/N 1002633 + P/ N 1002635
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Antenna 1
(P/N1002633)
The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain : 2 dBi
Antenna Type : PIFA antenna
Connector Type : [-Pex
Antenna 2

(P/N1002635)

Intertek Report No.:

180400410TWN-001
Page: 7 of 41

The antenna is affixed to the EUT using a unique connector, which allows for replacement of
a broken antenna, but DOES NOT use a standard antenna jack or electrical connector.

Antenna Gain : 1.5 dBi
Antenna Type : PIFA antenna
Connector Type : |-Pex
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1.4 Operation mode

TX-MODE is based on the “MT7662 QA V1.0.3.2” and the program can select different

frequency and modulation.

P/N1002994 + P/N1002991

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis Z axis

After verifying three axes, we found the maximum electromagnetic field was occurred at
Y axis. The final test data was executed under this configuration.

P/N1002633 + P/N1002635

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis Z axis

After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

With individual verifying, the maximum output power were found out 1 Mbps data rate for
802.11b mode, 6 Mbps data rate for 802.11g mode, 13 Mbps data rate for 802.11n(HT20)
MIMO mode, and 27 Mbps data rate for 802.11n(HT40) MIMO mode, the final tests were

executed under these conditions recorded in this report individually.
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1.5 Peripherals equipment

Peripherals Brand Model No. Serial No. Data cable

Notebook PC HP ProBook 440 G3 | 5CD8021S9H [USB shielded cable 1 meterx 1
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2. Maximum Peak Conducted Output Power

2.1 Instrument Setting

Power Meter Parameter Setting
Bandwidth 65MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak & Average

2.2 Test Procedure

Test procedures refer to clause 9.1.3 peak power meter method and clause 9.2.3.2
measurement using a gated RF average power meter of KDB 558074 DO1.

2.3 Test Diagram

20 dB Attenuator+
S+

i = - ‘&
= g{ [} i«i |. DC, blocke
ELL A 2 EUT
= =
Power meter+ Power sensor+
2.4 Limit

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

2.5 Operating Environment Condition

Temperature (C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date : 2018/06/01
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P/N1002994 + P/N1002991
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Single Tx
Chain 0
Total |Maximum|Maximum
Frequency Output Power power power Limit | Margin
Mode |Channel (MH2) PO\(/:;eBrn(‘,;\V) (AV) (PK) (PK) (dBm) (dB)
(mW) (dBm) (mW)
1 2412 15.91 38.99 20.9 123.03 30 -9.10
802.11b 6 2437 16.07 40.46 21.23 132.74 30 -8.77
11 2462 16.07 40.46 21.35 136.46 30 -8.65
1 2412 13.99 25.06 21.56 143.22 30 -8.44
802.11g 6 2437 14.83 30.41 22.02 159.22 30 -7.98
11 2462 14.27 26.73 21.76 149.97 30 -8.24
Chain1
Total |Maximum|Maximum
Frequency Output Power power power Limit | Margin
Mode |Channel (MH2) PO\(/:;eBrn(‘,;\V) (AV) (PK) (PK) (dBm) (dB)
(mW) (dBm) (mW)
1 2412 15.51 35.56 20.48 111.69 30 -9.52
802.11b 6 2437 15.61 36.39 20.07 101.62 30 -9.93
11 2462 15.48 35.32 20.05 101.16 30 -9.95
1 2412 13.58 22.80 21.14 130.02 30 -8.86
802.11g 6 2437 13.61 22.96 21.58 143.88 30 -8.42
11 2462 12.76 18.88 21.11 129.12 30 -8.89
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P/N1002994 + P/N1002991
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MiMO
Output Power (dBm) Output Power (mW) Total Power (dBm)
Mode |Channellf"€duency| Chian0 | Chain1 Chain 0 Chian 1 AV PK Limit |Margin
L) 0+1 | 0+41 | 0+1 | 0+1 |(dBM)| (dB)
AV | PK | AV | PK | AV | PK | AV | PK
(mW)|(dBm)|(mW) |(dBm)
1 2412 14.84123.91|14.37|23.49(30.48 |246.04|27.35 |223.36|57.83 | 17.62 |469.39| 26.72 | 30 -3.28
8(?_|ZT;S)n 6 2437 14.83124.04|14.26|23.81|30.41|253.51|26.67 |240.44|57.08 | 17.56 |493.95| 26.94 | 30 -3.06
11 2462 14.99(24.12|14.46|23.77|31.55(258.23|27.93 |238.23|59.48 | 17.74 |1496.46| 26.96 | 30 -3.04
MiMO
Output Power (dBm) Output Power (mW) Total Power (dBm)
Mode [Channel Frequency| cChian0 Chain 1 Chain 0 Chian 1 AV PK imit |Margin
(MHz) 0+1 | 0+41 | 0+1 | 0+1 |(dBM)| (dB)
AV | PK | AV | PK | AV | PK | AV | PK
(mW)|(dBm)|(mW) |(dBm)
3 2422 13.71(21.76|12.82{21.11|23.50(149.97|19.14 (129.12|42.64 | 16.30 |279.09| 24.46 | 30 -5.54
8(CI)-|2TiC:)l)n 6 2437 13.36(21.89(12.71|21.03|21.68|154.53|18.66(126.77|40.34 | 16.06 |281.29| 24.49 | 30 -5.51
9 2452 13.65(21.85|12.75|21.05|23.17(153.11|18.84|127.35(42.01 | 16.23 |280.46| 24.48 | 30 -5.52
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P/N1002633 + P/N1002635
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Single Tx
Chain 0
Total |Maximum|Maximum
Frequency Output Power power power Limit | Margin
Mode |Channel (MH2) PO\(/:;eBrn(‘,;\V) (AV) (PK) (PK) (dBm) (dB)
(mW) (dBm) (mW)
1 2412 15.91 38.99 20.9 123.03 30 -9.10
802.11b 6 2437 16.07 40.46 21.23 132.74 30 -8.77
11 2462 16.07 40.46 21.35 136.46 30 -8.65
1 2412 13.99 25.06 21.56 143.22 30 -8.44
802.11g 6 2437 14.83 30.41 22.02 159.22 30 -7.98
11 2462 14.27 26.73 21.76 149.97 30 -8.24
Chain1
Total |Maximum|Maximum
Frequency Output Power power power Limit | Margin
Mode |Channel (MH2) PO\(/:;eBrn(‘,;\V) (AV) (PK) (PK) (dBm) (dB)
(mW) (dBm) (mW)
1 2412 15.51 35.56 20.48 111.69 30 -9.52
802.11b 6 2437 15.61 36.39 20.07 101.62 30 -9.93
11 2462 15.48 35.32 20.05 101.16 30 -9.95
1 2412 13.58 22.80 21.14 130.02 30 -8.86
802.11g 6 2437 13.61 22.96 21.58 143.88 30 -8.42
11 2462 12.76 18.88 21.11 129.12 30 -8.89
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P/N1002633 + P/N1002635
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MiMO
Output Power (dBm) Output Power (mW) Total Power (dBm)
Mode |Channellf"€duency| Chian0 | Chain1 Chain 0 Chian 1 AV PK Limit |Margin
L) 0+1 | 0+41 | 0+1 | 0+1 |(dBM)| (dB)
AV | PK | AV | PK | AV | PK | AV | PK
(mW)|(dBm)|(mW) |(dBm)
1 2412 14.84123.91|14.37|23.49(30.48 |246.04|27.35 |223.36|57.83 | 17.62 |469.39| 26.72 | 30 -3.28
8(?_|ZT;S)n 6 2437 14.83124.04|14.26|23.81|30.41|253.51|26.67 |240.44|57.08 | 17.56 |493.95| 26.94 | 30 -3.06
11 2462 14.99(24.12|14.46|23.77|31.55(258.23|27.93 |238.23|59.48 | 17.74 |1496.46| 26.96 | 30 -3.04
MiMO
Output Power (dBm) Output Power (mW) Total Power (dBm)
Mode [Channel Frequency| cChian0 Chain 1 Chain 0 Chian 1 AV PK imit |Margin
(MHz) 0+1 | 0+41 | 0+1 | 0+1 |(dBM)| (dB)
AV | PK | AV | PK | AV | PK | AV | PK
(mW)|(dBm)|(mW) |(dBm)
3 2422 13.71(21.76|12.82{21.11|23.50(149.97|19.14 (129.12|42.64 | 16.30 |279.09| 24.46 | 30 -5.54
8(CI)-|2TiC:)l)n 6 2437 13.36(21.89(12.71|21.03|21.68|154.53|18.66(126.77|40.34 | 16.06 |281.29| 24.49 | 30 -5.51
9 2452 13.65(21.85|12.75|21.05|23.17(153.11|18.84|127.35(42.01 | 16.23 |280.46| 24.48 | 30 -5.52
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3.Emissions in Restricted Frequency Bands (Radiated emission measurements)

3.1 Instrument Setting

Receiver Function

Setting (Below 1GHz)

Setting (Above 1GHz)

Detector QP Peak and Average
9-150 kHz ; 200-300 Hz
RBW 0.15-30 MHz; 9-10 kHz 1MHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

3.2 Test Procedure

Step1 | Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top

of the turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above
ground. The center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 3 meters far away from the turntable.

Step 2 | Power on the EUT and all the companion devices. The turntable was rotated by

360 degree to find the position of the maximum emission level.

Step 3 | The height of the receiving antenna was varied between one meter and four

meters above ground to find the maximum emission field strength of the both
horizontal and vertical polarization.

Step 4 | If find the frequencies above the limit or below within 3dB, the antenna tower

was scan (from 1m to 4m) and then the turntable was rotated to find the
maximum reading.

Step 5 | Set the test-receiver system to peak or CISPR quasi-peak detector with specified

bandwidth under maximum hold mode.

Step 6 | For emissions above 1GHz, use 1IMHz VBW and 3MHz RBW for reading in

spectrum analyzer.

Place the measurement antenna away from each area of the EUT determined to
be a source of emissions at the specified measurement distance, while keeping
the measurement antenna aimed at the source of emissions at each frequency of
significant emissions, with polarization oriented for maximum response.

Step 7 | If the emissions level of the EUT in peak mode was 3dB lower than the average

limit specified then testing will be stopped and peak values of the EUT will be
reported. Otherwise, the emissions which do not have 3dB margin will be
measured using the quasi-peak method for below 1GHz.

Step 8 | For testing above 1GHz, The emissions level of the EUT in peak mode was lower

reported.

than average limit, then testing will be stopped and peak values of the EUT will be
reported, otherwise, the emission will be measured in average mode again and
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Step 9

In case the emission is lower than 30MHz, loop antenna has to be used for
measurement and the recorded data should be quasi-peak measured by receiver.

3.3 Test Diagram

Radiated emission from 9kHz to 30MHz uses Loop Antenna:

Loop
Antenna
i 3 meters i
o i
1 )
EUT &
Notebook PC
I
RF Test
|—| Receiver
[ ]
Radiated emission below 1GHz using Bilog Antenna
| Antenna
4 Tower
| 3 meters 1.0~4.0 meters
< »”
! Receiver
Antenna
EUT & l
Notebook
[ ]
0.8m
[ 1
Ground Plane
D L RF Test
Receiver

I
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Radiated emission above 1GHz using Horn Antenna

Page: 17 of 41

3 meters

A

EUT &
Notebook PC

1-4 meter

Antenna
Tower

Horn or Bilog
[~ Antenna

HPF and Pre-Amp.

(if necessary)

15m
\ .—‘
Ground Plane
—
\\ ]
Spectrum
Analyzer
3.4 Limit
Frequency(MHz) Field Strength(uVv/m) Measurement distance(m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

3.5 Operating Environment Condition

Temperature ('C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date :

2018/522~2018/6/1
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3.6 Test Result
3.6.1 Measurement results: frequencies 9kHz to 30MHz

P/N1002994 + P/N1002991

Intertek Report No.: 180400410TWN-001
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Corrected

. Frequency| Factor |Reading . Limit | Margin

Mode Chain |Channel |Detector Reading
(MHz) | (dB/m) | (dBuV) | o vy | (dBRV/m) | (dB)

802.11n 0 ino+1| 12 PK 0.02 19.25 | 27.91 | 47.16 | 121.58 | -74.42
(HT20)
802.1n 0\ ino+1| 12 PK 0.03 19.5 | 2096 | 40.46 | 118.06 | -77.6
(HT20)
802.1In oy inoe1| 11 PK 005 | 1913 | 208 | 3993 | 113.62 | -73.69
(HT20)
802.11n Chain0+1 11 PK 0.07 18.94 | 24.06 43.01 110.7 -67.69
(HT20)
80210 oy inov| 11 QP 0.10 | 1877 | 2465 | 4342 | 1076 | -64.18
(HT20)
802.1In 10y inos1| 12 PK 013 | 1874 | 23.92 | 4265 | 10533 | -62.68
(HT20)
802.11n 0y inos1| 12 PK 0.15 | 1873 | 3343 | 5216 | 104.08 | -51.92
(HT20)
802110 o inov1| 11 PK 045 | 1867 | 38.14 | 56.81 | 9454 | -37.73
(HT20)
802.11n Chain0+1 11 QP 0.99 18.61 30.99 49.6 67.69 -18.09
(HT20)
802.11n .
(HT20) Chain0+1 11 QP 1.70 18.55 26.16 44.71 63 -18.29
802.11n .
(HT20) Chain0+1 11 QP 2.24 18.5 23.48 41.97 70 -28.03
S(?féé)” Chain0+1| 11 QP 296 | 1842 | 2041 | 3883 70 | -31.17

Remark: Corr. Factor = Antenna Factor + Cable Loss
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P/N1002633 + P/N1002635

Intertek Report No.: 180400410TWN-001

Page: 20 of 41

Mode Chain |Channel Detector ACEIEE| X | LR TiE C:;;Z‘;:‘Ed Limit Margin

(MHz) | (dB/m) | (dBuV) | dBuanl) (dBuv/m)| (dB)
802.11b | ChainO 11 PK 0.02 19.26 27.81 47.07 121.58 -74.51
802.11b | ChainO 11 PK 0.05 19.1 19.94 39.04 113.62 -74.58
802.11b | Chain0O 11 PK 0.07 18.94 24.59 43.53 110.7 -67.17
802.11b | Chain0O 11 PK 0.09 18.8 24.09 42.88 108.52 -65.64
802.11b | Chain0O 11 QP 0.10 18.75 24.21 42.96 107.6 -64.64
802.11b | ChainO 11 PK 0.13 18.74 24.58 43.32 105.33 -62.01
802.11b | ChainO 11 PK 0.15 18.73 33.35 52.08 104.08 -52.00
802.11b | ChainO 11 QP 0.57 18.63 38.89 57.52 72.49 -14.97
802.11b | ChainO 11 QP 1.16 18.6 32.88 51.48 66.32 -14.84
802.11b | Chain0O 11 QP 1.82 18.54 29.18 47.71 70 -22.29
802.11b | Chain0O 11 QP 2.42 18.48 24.95 43.43 70 -26.57
802.11b | Chain0O 11 QP 3.02 18.43 21.08 39.51 70 -30.49

Remark: Corr. Factor = Antenna Factor + Cable Loss
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3.6.2 Measurement results: frequencies below 1 GHz

P/N1002994 + P/N1002991
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Corrected

. Ant Frequency | Factor | Reading . Limit Margin

Mode Chain | Channel .. |Detector Reading
Polarity (MHz) (dB/m) | (dBuV) (dBuV/m) (dBuV/m)| (dB)

802.11n ,
(HT20) Chain0+1 11 H Qp 30 19.04 5.08 24.12 40 -15.88
8((})42T;S)n Chain0+1 11 H Qp 95.96 14.99 13.76 28.75 43.5 -14.75
8((})42T;S)n Chain0+1 11 H Qp 183.26 18.9 13.79 32.69 43.5 -10.81
802.11n Chain0+1 11 H Qp 224 19.43 15.83 35.26 46 -10.74
(HT20)
802.11n Chain0+1 11 H Qp 317.12 22.16 13.64 35.8 46 -10.2
(HT20)
802.11n Chain0+1 11 H Qp 730.34 31.17 5.52 36.69 46 -9.31
(HT20)
802.11n Chain0+1 11 \Y Qp 30 19.04 5.46 24.49 40 -15.51
(HT20)
802.11n Chain0+1 11 \Y Qp 53.28 20.4 5.61 26.01 40 -13.99
(HT20)
8((})42T;é)n Chain0+1 11 \Y Qp 95.96 14.99 11.84 26.83 43.5 -16.67
8((})42T;S)n Chain0+1 11 \Y Qp 171.62 20.35 8.78 29.13 43.5 -14.37
802.11n Chain0+1 11 \Y Qp 224 19.43 10.02 29.44 46 -16.56
(HT20)
8((})42T;S)n Chain0+1 11 \Y Qp 468.44 26.15 4.12 30.27 46 -15.73

Remark: Corr. Factor = Antenna Factor + Cable Loss




intertek

Total Quality. Assured. Intertek Report No.: 180400410TWN-001

TEST REPORT Page: 23 of 41

¥ertical

Level (dBu¥/m)
72-

il -

50— |_

du-ﬂ—B—"_‘

A M
P v

LA
Ty

20 -
10—
0=
b ] ] ] ] ] ] ] ] ] 1
30 o0 200 a00 400 a0n a0 ] E00 ann oo
(MHz)
Horizontal
Level (dBui i)
7=
al -

50— 5 5 6 [ ]
w_l_ﬂ—‘

T o oo dnd bt
20 -
10 -
i
k- ] ] ] ] ] ] ] ] ] 1
30 o0 200 300 400 00 a0 00 (1] ann 1oan

{MHz)



intertek

Total Quality. Assured.
TEST REPORT

P/N1002633 + P/N1002635

Intertek Report No.: 180400410TWN-001
Page: 24 of 41

Corrected
. Ant Frequency | Factor | Reading . Limit Margin
Mode Chain | Channel Polarity Detector (MHz) (dB/m) | (dBuv) (dR:zt\i;/nrﬁ) (dBuv/m)| (dB)

802.11b | Chain0 11 H QP 55.22 20.28 2.25 22.54 40 -17.46
802.11b | Chain0 11 H QP 95.96 14.99 11.62 26.6 43.5 -16.9
802.11b | Chain0 11 H QP 171.62 20.35 13.17 33.52 435 -9.98
802.11b | Chain0 11 H QP 268.62 20.95 14.25 35.21 46 -10.79
802.11b | Chain0 11 H QP 332.64 22.53 17.12 39.64 46 -6.36
802.11b | Chain0 11 H QP 410.24 24.65 12.5 37.15 46 -8.85
802.11b | Chain0 11 \" QP 95.96 14.99 10.62 25.61 43.5 -17.89
802.11b | Chain0 11 \Y QP 173.56 20.1 9.45 29.55 43.5 -13.95
802.11b | Chain0 11 \Y QP 237.58 20.25 8.94 29.19 46 -16.81
802.11b | Chain0 11 \Y QP 330.7 22.48 7.51 29.99 46 -16.01
802.11b | Chain0 11 \Y QP 408.3 24.59 7.63 32.21 46 -13.79
802.11b | Chain0 11 \Y QP 732.28 31.21 2.96 34.18 46 -11.82

Remark

: Corr. Factor = Antenna Factor + Cable Loss
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3.6.3 Measurement results: frequency above 1GHz to 25GHz

P/N1002994 + P/N1002991

Page: 26 of 41

Mode Chain ch Ant | Detect| Freq. | Factor [Reading C:;;Z?Ezd Limit Margin
Polarity | or |(MHz) |(dB/m)| (dBuV) (dBuv/m) (dBuv/m)| (dB)
802.11b| Chain0 | 11 H PK | 4920 | 6.16 | 40.94 47.09 74 -26.91
802.11b| Chain0 | 11 H PK | 7620 | 13.83 | 28.66 42.49 74 -31.51
802.11b| Chain0 | 11 H PK | 9855 | 17.27 | 29.77 47.04 74 -26.96
802.11b| Chain0 | 11 \ PK | 2000 | 35.94 | 16.52 52.46 74 -21.54
802.11b| Chain0 | 11 \ PK | 2524 | 35.29 | 16.05 51.34 74 -22.66
802.11b| Chain0 | 11 \ PK | 2664 | 35.78 | 13.96 49.74 74 -24.26
802.11b| Chain0 | 11 \ PK | 3285 | 1.74 | 45.69 47.43 74 -26.57
802.11b| Chain0 | 11 \ PK | 4920 | 6.16 | 41.79 47.95 74 -26.05
802.11b| Chain0 | 11 \ PK | 9855 | 17.27 | 27.64 44.9 74 -29.1
802.11g| Chain0 6 H PK | 4875 | 5.97 | 38.92 44.89 74 -29.11
802.11g| Chain0 6 H PK | 9750 17 29.14 46.14 74 -27.86
802.11g| Chain0 6 Vv AV | 1996 | 35.89 | -2.09 33.8 54 -20.2
802.11g| Chain0 6 Vv PK | 1996 | 35.89 22 57.89 74 -16.11
802.11g| Chain0 6 \ PK | 4005 | 3.54 | 39.94 43.48 74 -30.52
802.11g| Chain0 6 \ PK | 4875 | 5.97 | 39.14 45.11 74 -28.89
802.11g| Chain0 6 \ PK | 9690 | 16.84 | 26.59 43.44 74 -30.56
802.11n Chain0+1 | 11 H PK | 4920 | 6.16 | 40.11 46.27 74 -27.73
(HT20)
802.11n Chain0+1 | 11 H PK | 9840 | 17.23 | 28.28 45.51 74 -28.49
(HT20)
802.11n Chain0+1 | 11 \ AV | 2000 | 35.94 | -3.27 32.67 54 -21.33
(HT20)
802.11n Chain0+1 | 11 \ PK | 2000 | 35.94 | 20.54 56.48 74 -17.52
(HT20)
802.11n Chain0+1 | 11 \ PK | 4920 | 6.16 | 42.95 49.11 74 -24.89
(HT20)
802.11n .
(HT40) Chain0O+1 | 6 H PK | 4875 | 5.97 | 38.47 44.44 74 -29.56
802.11n .
(HT40) Chain0+1 | 6 H PK | 9750 17 28.45 45.45 74 -28.55
802.11n .
(HT40) Chain0+1 | 6 \ AV | 2904 | 36.63 | -6.52 30.11 54 -23.89
802.11n Chain0O+1 | 6 \ PK | 1996 | 35.89 | 16.12 52.01 74 -21.99

(HT40)
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Mode Chain ch Ant |Detect| Freq. | Factor [Reading C:;;Z?Ezd Limit Margin
Polarity | or |(MHz) |(dB/m)| (dBuV) (dBuv/m) (dBuv/m)| (dB)

802.11n Chain0+1 | 6 Vv PK | 2904 | 36.63 | 17.46 54.09 74 -19.91
(HT40)

802.11n Chain0O+1 | 6 \Y PK | 2936 | 36.74 | 15.77 52.51 74 -21.49
(HT40)

8(?.|2T:é)n Chain0O+1 | 6 \Y PK | 4875 | 5.97 | 41.49 47.46 74 -26.54

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_ Amplifier Gain
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P/N1002633 + P/N1002635

Intertek Report No.: 180400410TWN-001
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Mode Chain ch Ant | Detect| Freq. | Factor [Reading C:;;Z?Ezd Limit Margin
Polarity | or |(MHz) |(dB/m)| (dBuV) (dBuv/m) (dBuv/m)| (dB)
802.11b| Chain0 | 11 H PK | 3285 | 1.74 | 45.71 47.45 74 -26.55
802.11b| Chain0 | 11 H PK | 4920 | 6.16 | 40.21 46.37 74 -27.63
802.11b| Chain0 | 11 \ AV | 1996 | 35.89 | -1.23 34.66 54 -19.34
802.11b| Chain0 | 11 \ PK | 1996 | 35.89 | 20.74 56.64 74 -17.36
802.11b| Chain0 | 11 \ PK | 2668 | 35.8 | 16.28 52.08 74 -21.92
802.11b| Chain0 | 11 \ PK | 3285 | 1.74 | 45.46 47.21 74 -26.79
802.11b| Chain0 | 11 \ PK | 3975 | 3.45 | 42.98 46.43 74 -27.57
802.11b| Chain0 | 11 \ PK | 4260 | 3.99 | 44.79 48.78 74 -25.22
802.11b| Chain0 | 11 \ PK | 4920 | 6.16 | 37.37 43.53 74 -30.47
802.11b| Chain0 | 11 \ PK | 9855 | 17.27 | 29.55 46.81 74 -27.19
802.11g| Chain0 6 H PK | 4875 | 5.97 | 35.51 41.48 74 -32.52
802.11g| Chain0 6 H PK | 7305 | 12.62 | 28.3 40.92 74 -33.08
802.11g| Chain0 6 H PK | 9570 | 16.54 | 27.06 43.6 74 -30.4
802.11g| Chain0 6 \ AV | 1996 | 35.89 | 0.31 36.2 54 -17.8
802.11g| Chain0 6 \ PK | 1996 | 35.89 | 19.6 55.5 74 -18.5
802.11g| Chain0 6 \ PK | 2124 | 35.76 | 15.44 51.2 74 -22.8
802.11g| Chain0 6 \ PK | 2656 | 35.75 | 16.49 52.24 74 -21.76
802.11g| Chain0 6 \ PK | 3990 | 3.5 | 39.13 42.63 74 -31.37
802.11g| Chain0 6 \ PK | 7320 | 12.68 | 28.57 41.26 74 -32.74
802.11g| Chain0 6 \ PK | 9750 17 27.68 44.68 74 -29.32
802.11n Chain0+1 | 11 H PK | 3990 | 3.5 | 37.01 40.51 74 -33.49
(HT20)
802.11n Chain0+1 | 11 H PK | 4935 | 6.22 | 41.35 47.57 74 -26.43
(HT20)
802.11n Chain0+1 | 11 \ AV | 1992 | 35.85 | 2.67 38.52 54 -15.48
(HT20)
802.11n Chain0+1 | 11 \ PK 1992 | 35.85 | 22.52 58.37 74 -15.63
(HT20)
802.11n Chain0+1 | 11 \ PK | 4260 | 3.99 | 39.23 43.22 74 -30.78
(HT20)
802.11n Chain0+1 | 11 \ PK | 4920 | 6.16 | 40.98 47.14 74 -26.86
(HT20)
802.11n .
(HT40) Chain0+1 | 6 \ AV | 2000 | 3594 | -0.2 35.74 54 -18.26
802.11n Chain0+1 | 6 \ PK | 2000 | 35.94 | 19.39 55.33 74 -18.67

(HT40)
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Mode Chain ch Ant |Detect| Freq. | Factor [Reading C:;;Z?Ezd Limit Margin
Polarity | or |(MHz) |(dB/m)| (dBuV) (dBuv/m) (dBuv/m)| (dB)

802.11n Chain0+1 | 6 Vv PK | 4005 | 3.54 | 37.41 40.95 74 -33.05

(HT40)

802.11n .

(HT40) Chain0O+1 | 6 \Y PK | 4875 | 5.97 | 37.73 43.7 74 -30.3

802.11n .

(HT40) Chain0O+1 | 6 \Y PK | 9750 17 28.51 45.5 74 -28.5

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_ Amplifier Gain
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4. Emission on Band Edge

4.1 Instrument Setting

Intertek Report No.: 180400410TWN-001
Page: 30 of 41

Spectrum Function

Setting

Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz
2483.5 MHz ~ 2500 MHz

Attenuation

Auto

4.2 Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated

emission measurements).

4.3 Operating Environment Condition

Temperature (C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date :

2018/06/01
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4.4 Test Results

P/N1002994 + P/N1002991

Intertek Report No.: 180400410TWN-001
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Frequency Spectrum| Ant. |Correction|Reading|Corrected| Limit | Margin | Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) | Detector | (H/V) | (dB/m) |(dBuV) |(dBuV/m)|(dBuV/m)| (dB) (MHz)
2487.69 PK Vv 35.09 24.62 59.71 74 -14.29
2483.5~2500
802.11b | 2486.79 AV Vv 35.09 11.40 46.49 54 -7.51
Chain0 2368.93 PK Vv 35.03 21.40 56.43 74 -17.57
2310~2390
2375.63 AV Vv 35.04 8.74 43.78 54 -10.22
2484.00 PK Vv 35.09 36.85 71.94 74 -2.06
802.11n 2483.5~2500
(HT20) 2483.50 AV Vv 35.09 13.76 48.85 54 -5.15
; 2390.00 PK \ 35.04 28.76 63.80 74 -10.20
Chain0+1 2310~2390
2390.00 AV \ 35.04 13.82 48.86 54 -5.14
P/N1002633 + P/N1002635
Frequency Spectrum| Ant. |Correction|Reading|Corrected| Limit | Margin| Restricted
Mode Analyzer | Pol. Factor Reading | @3 m band
(MHz) | Detector| (H/V) | (dB/m) |(dBuV) |(dBuV/m)|(dBuV/m)| (dB) (MHz)
2484.20 PK H 35.09 22.02 57.11 74 -16.89
2483.5~2500
802.11b | 2486.79 AV H 35.09 12.39 47.48 54 -6.52
Chain0 2355.51 PK H 35.03 21.39 56.42 74 -17.58
2310~2390
2375.87 AV H 35.04 8.97 44.01 54 -9.99
2483.90 PK H 35.09 27.35 62.44 74 -11.56
802.11n 2483.5~2500
(HT20) 2483.50 AV H 35.09 14.28 49.37 54 -4.63
i 2390.00 PK H 35.04 33.12 68.16 74 -5.84
Chain0+1 2310~2390
2390.00 AV H 35.04 7.32 42.36 54 -11.64
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P/N1002994 + P/N1002991

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch11 PK

Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10 dB & SWT 25 ps & VBW 3 MHz  Mode aAuto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

m2[1] 59.71 dBpV)
_ | 2. 4876900 GHzi
Vimit_1 saf1] 105.58 dBpVv)
e 2.4636200 GHz|

60 dBys : =

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
;i e iil!!
[ il | Measuring... [rCoTa

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch11 AV

Ref Level 22.00 dapy & RBW 1 MMz

b AL 10dE & SWT 127 ms & VBW 10Hz Mode &uto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

- XETEN] A6.49 dBpY)
; | 2,486 7900 GHzi
= sMi[1] 101.48 dBpv)
Fu byt 2.4647200 GHz|

50 diys

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
il w
L il | Measuring... s g
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ChainO : Restricted Band Bandedge @ 802.11b Mode Ch1 PK

Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 151 ps & VBW 3 MHz  Mode Auto FFT  Input 1 AC
Count 10,10 PS PA TDF

0 1Pk Man

Mz[1] M1 56.43 dBpy)
I 2.36B930 GHz
it 1 Mi[1] 100.96 dBpVY)
R 2.413350 GHz

60 diy

it _2
u By

40 dBpv

-10 dBys

F1

|
Start 2.31 GHz

501 pts Stop 2.43 GHz
il w
L il | Measuring... A

=4

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch1 AV

Ref Level 52.00 By ® RBW 1 MHZ

b AL 10dE  SWT 254.1ms & VBW 10Hz Mode Auto FFT  Input 1 AC
Count 10/10 PS PA TOF

[0 1Pk Max

m2[1]

Gmir 1 Mi[1]
i By

2.412630 GHz|

60 diy

Lot _2
2w By

40 dBpv

-10 dBys

F1

|
Start 2.31 GHz

501 pts Stop 2.43 GHz
il
( )i | Measuring... = : i!.,l!.,s.lﬂl.l &

=4
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Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

Spectrum

b AL
PS PA TDF

Ref Level 22.00 dapy

10dB & SWT 127 ms & VBW 3 MHz

=

& RBW 1 MHz
Mode Auto Sweep  Input 1 AC

[0 1Pk Max

mic_1
0 UBYS

mz1] 71.94 dBpy
) —-— | e 2.4840000 GHz
LTIV 10886 dBpY)

60 diy

1 2.4649200 GHz|
|

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

i
L

S501 pls St 2.5 GHz

=4

Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 AV

Spectrum

Ref Leval 82.00 dapv
b AL
PS PA TDF

10dB & SWT 127 ms & VBW 10 Hz

=

® RBW 1 MHz
Mode Asuto FFT  Input 1 AC

[0 1Pk Max

mic 1
0 By

mel1] 48.85 dBpy
2.4835000 GHz;
Mi[1]

60 diy

97.02 dBpV|
2.4610300 GHz|

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

i

S501 pls St 2.5 GHz

=4
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Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK

Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 151 ps & VBW 3 MHz  Mode Auto FFT  Input 1 AC
Count 10,10 PS PA TDF

0 1Pk Man

i1l 1050 93 dBpy

) 2.419580 GHz
it 1 mM2[1] 63.80 dBpVY)
ru Uy » 2.390000 GHz,

60 diy

mit 2
20 B

40 dBpv

-10 dBys

F1
|
Start 2.31 GHz

Eﬂlpls Stop 2.43 GHz

=4

Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 AV

Ref Level 52.00 By ® RBW 1 MHZ

b AL 10dE  SWT 254.1ms & VBW 10Hz Mode Auto FFT  Input 1 AC
Count 10/10 PS PA TOF

[0 1Pk Max

m2[1] A 6 dBpY
2.990000 GHz,
20 dBpy
2.416710 GHz|

Gmir 1 Mi[1]
i By

60 diy

Lmit 2 "
U B

40 dBpv

-10 dBys

F1

|
Start 2.31 GHz a01 pts

Stop 2.43 GHz
il w
L il | Measuring... e
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P/N1002633 + P/N1002635

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch11 PK

(o _ )
Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 7.5pus & VAW 3 MH:  Mode auto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

M21] 57.11 dBpY)
= > 1 2,4842000 GHzj
Lot 1 Mi[1] 10773 dBpW|
R 2.4643200 GHz,

60 diy

mit_2

2w By

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
"r
r i | Heasuring... ﬁ : e g

=4

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch11 AV

(oo __ )
Ref Level 22.00 dapy

& RBW 1 MMz

o ALt 10dE  SWT 126.2ms & VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

- mal1] A7.A8 dBpY
/ | 2.4867900 GHz
T Mil1] 103.99 dipy
T 2.4647200 GHz,

60 diy

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
- ﬁ : iil
[ il | Measuring... I

=4
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ChainO : Restricted Band Bandedge @ 802.11b Mode Ch1 PK

Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 151 ps & VBW 3 MHz  Mode Auto FFT  Input 1 AC
Count 10,10 PS PA TDF

0 1Pk Man

mM2[1] My 56.42 dBpV|

1 2.3 ) GHz
it 1 Mi[1] 108.96 dBpVY)
R 2.410720 GHz

-10 dBys

F1

|
Start 2.31 GHz

Eﬂlpls Stop 2.43 GHz

=4

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch1 AV

Ref Level 52.00 By ® RBW 1 MHZ

b AL 10dE  SWT 254.1ms & VBW 10Hz Mode Auto FFT  Input 1 AC
Count 10/10 PS PA TOF

[0 1Pk Max

mM2[1] M 44,01 dBpV|
2375870 GHz;

Gmir 1 Mi[1]
i By

dBpy|
2.411200 GHz|

60 diy

Lot _2
2w By

40 dBpv

-10 dBys

F1

|
Start 2.31 GHz

Eﬂlpls Stop 2.43 GHz

=4
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Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

(o _ )
Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 7.5pus & VAW 3 MH:  Mode auto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

T

M21] 62,44 dBpY)

1 2,4839000 GHz|
Lot 1 Mi[1] 107.04 dBpW|
i 7 2.4603300 GHz,

60 diy

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
"r
C i | Heasuring... m : iz g

=4

Chain0+1 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 AV

(oo __ )
Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 126.2ms & VBW 10Hz Mode Auto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

M21] 39.37 ABpY)

1 2.4835000 GHzi
imt 1 Mi[1] 96.33 dBpv|
S s 24640200 GHz

60 diy

mit_2
U UBLY

40 dBpv

-10 dBys

Fl

Start 2.45 GHz

501 pts Stop 2.5 GHz
- = :
( i | Measuring... I

=4
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ChainO : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK

Ref Level 22.00 dapy & RBW 1 MMz

b ALL 10dE  SWT 151 ps & VBW 3 MHz Mode Auto FFT  Input 1 AC
PS PA TDF

[0 1Pk Max

mM2[1] M1 68.16 dBpY]

| 2.390000 GHz!
imit_1 Mi[1] Me . 103,13 dBpv
R 2.413590 GHz

60 diy

Lot _2
2w By

40 dBpv

-10 dBys

F1

|
Start 2.31 GHz

Eﬂlpls Stop 2.43 GHz

=4

ChainO : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 AV

Ref Level 22.00 dapy & RBW 1 MMz

o ALt 10dE  SWT 254.1ms & YBW 10Hz Mode &uto FFT  Input 1 AC
PS PA TDF

o 1Mi Min

M21] ¥, 42.36 dBpV]
j " 2.390000 GHz
Lot 1 Mi[1] TH.G66 dBpY
R 2.4DBEOD GHz

60 diy

Lot _2
2w By

40 gV

-10 dBys

F1

|
Start 2.31 GHz a01 pts

Stop 2,43 GHz
- m : i!"
( il | Measuring... [ |
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Test Equipment/ Calibration A
b p Brand Model No. Serial No. Calibration
Test site Date
Date
ESCI EMI Test
Receiver Rohde & Schwarz ESCI 100018 2017/11/21 2018/11/20
Spectrum
Analyzer Rohde & Schwarz FSP30 100245 2018/02/23 2019/02/22
Hma_/;;tg)"”a SHWARZBECK BBHA 9120 D 9120D-456 20180123 | 20190122
Ho(rffzztg)ma SHWARZBECK BBHA 9170 BBHA9170159 | 201709/04 | 2020/09/02
Broadband
SHWARZBECK VULB 9168 9168-172 2018/04/23 2019/04/22
Antenna
Pre-Amplifier EMC Co. EMC12635SE 980205 2017/11/28 2018/11/27
Pre-Amplifier MITEQ JS4-26004000--27-8A 828825 2017/08/23 2018/08/22
Power Meter Anritsu ML2495A 0844001 2017/10/18 2018/10/17
Power Sensor Anritsu MA2411B 0738452 2017/05/23 2018/05/22
Signal Analyzer Agilent N9030A MY51380492 2017/08/29 2018/08/28
966-2(A) Cable
OkH~26.5GHa SUHNER SMA / EX 100 N/A 2017/08/15 2018/08/14
966-2(B) Cable
9KkHz~26.5GHz SUHNER SUCOFLEX 104P CB0005 2017/08/15 2018/08/14
RF Cable SUHNER SUCOFLEX 102 CB0006 2017/0504 2018/05/03
9kHz~26.5GHz
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2017/03/29 2018/03/28
Chamber
966-2_3m
Semi-Anechoic 966_2 CEM-966_2 N/A 2018/03/28 2019/03/27
Chamber
. . . . WHKX3.0/
High Pass Filter Wainwright 18G-125S N/A 2017/06/02 2018/06/01
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC FMZB1519 1519-067 2018/04/17 2019/04/16

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

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

Item Uncertainty

Vertically polarized radiated disturbances from 30MHz~1GHz in a

. . ) 5.14dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a

. i . 5.22dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a

. . . 3.64dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a

. . ) 3.64 dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~40GHz in a

. . ) 2.68 dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18GHz~40GHz in a

. . . 2.68 dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a

. 3.54 dB

distance of 3m
Emission on the Band Edge Test 3.64 dB
Maximum Conducted Output Power 0.42 dB
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