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1 Certificate of Conformity

Product: 802.1labgn/ac/ad+BT module
Brand: Qualcomm Atheros
Test Model: QCA9008-TBD1
Sample Status: ENGINEERING SAMPLE
Applicant: Qualcomm Atheros, Inc.

Test Date: June 02 to 03, 2017

Standard: 47 CFR FCC Part 15, Subpart E (Section 15.407)

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 EMC characteristics under the conditions specified in this report.

-y /
\ ~

Prepared by : - , Date:

Claire Kuan / Specialist

Approved by : 1/

P
M%Chen / Manager

, Date:

June 07, 2017

June 07, 2017
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2  Summary of Test Results

47 CFR FCC Part 15, Subpart E (Section 15.407)

FCC
Test Item Result Remarks
Clause
15.4073()a) (172 Max Average Transmit Power Pass Meet the requirement of limit.
NOTE:

1. This report is prepared for FCC Class Il change. Only Max Average Transmit Power Measurement

was presented in this test report.

2.1 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT

Product 802.11abgn/ac/ad+BT module
Brand Qualcomm Atheros
Test Model QCA9008-TBD1

Status of EUT

ENGINEERING SAMPLE

Power Supply Rating

3.3Vdc from host equipment

Modulation Type

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

256QAM for OFDM in 11lac mode and VHT (20/40) mode in 2.4GHz

Modulation Technology

DSSS,0FDM

Transfer Rate

802.11b: up to 11Mbps
802.11a/g: up to 54Mbps
802.11n : up to 300Mbps
802.11ac: up to 866.7Mbps

Operating Frequency

For 15.407

5.18 ~ 5.24GHz, 5.26 ~ 5.32GHz, 5.50 ~ 5.72GHz, 5.745 ~ 5.825GHz

For 15.247
2.412 ~ 2.472GHz

Number of Channel

For 15.407

25 for 802.114a, 802.11n (HT20), 802.11ac (VHT20)
12 for 802.11n (HT40), 802.11ac (VHT40)

6 for 802.11ac (VHT80)

For 15.247

13 for 802.11b/g, 802.11n (HT20), VHT20

9 for 802.11n (HT40), VHT40

Output Power

For 15.407

802.11a: 69.281mW

802.11ac (VHT20): 72.76 7TmW
802.11ac (VHT40): 56.034mwW
802.11ac (VHT80): 35.575mwW
For 15.247

802.11b: 279.918mW
802.119g: 422.415mW

VHT20: 424.648mW

VHT40: 401.871mW

Antenna Type See item 3.2
Antenna Connector See item 3.2
Accessory Device NA
Data Cable Supplied NA

Report No.: RF150226E05E-1
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Note:

1. This report is prepared for FCC Class Il change. The difference compared with the Report No.:
RF150226E05-1 design is as the following information:

4 Add one new antenna as following table:

Original
2.4GHz Gain 2.4GHz
. . . 5GHz Cable Cable
Transmitter Ant. with 5GHz Gain with Cable Connector
Circuit Brand Model Type cable loss cable loss (dBi) Loss Loss Type Length
treut o _ _ (dBi) YPE 1 (mm)
(dBi) (dBi)
5.15~5.35GHz: 5.15~5.35GHz:
2.56 1.70
. 5.47~5.725GHz: 5.47~5.725GHz:
Chain (0) | WNC 81-EBJ15.005 PIFA 3.00 1.15 IPEX 300
4.76 1.74
5.725~5.85GHz: 5.725~5.85GHz:
4.76 1.79
5.15~5.35GHz: 5.15~5.35GHz:
3.08 1.70
. 5.47~5.725GHz: 5.47~5.725GHz:
Chain (1) | WNC 81-EBJ15.005 PIFA 3.62 1.15 IPEX 300
3.31 1.74
5.725~5.85GHz: 5.725~5.85GHz:
2.42 1.79
Newly
T itts 2.4GHz Gain with 5GHz Gain with Connector Cable
ran.sml. " Brand Model Ant. Type ) ) i Length
Circuit cable loss (dBi) cable loss (dBi) Type
(mm)
. . SMA RP
Chain (0) |INPAQ DAM-J7-H-DL-065-10-34 Dipole 1.94 1.37 Plug 625
. . SMA RP
Chain (1) |INPAQ DAM-J7-H-DL-065-10-34 Dipole 1.94 1.37 Plug 625

Note: 1. Above antenna gains of antenna are Total (H+V).

2. According to above condition, only Max Average Transmit Power test items need to be performed. And
all data were verified to meet the requirements.

3. There are Bluetooth technology and WLAN (2.4GHz, 5GHz & 60GHZz) technology used for the EUT.

Report No.: RF150226E05E-1
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4. The EUT incorporates a 2T2R function.

2.4GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11b 1~ 11Mbps 2TX 2RX
802.11¢g 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
VHT20
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
VHT40
MCS 0~9, Nss=2 2TX 2RX
5GHz Band
MODULATION MODE DATA RATE (MCS) TX & RX CONFIGURATION
802.11a 6 ~ 54Mbps 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT20)
MCS 8~15 2TX 2RX
MCS 0~7 2TX 2RX
802.11n (HT40)
MCS 8~15 2TX 2RX
MCS 0~8, Nss=1 2TX 2RX
802.11ac (VHT20)
MCS 0~8, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT40)
MCS 0~9, Nss=2 2TX 2RX
MCS 0~9, Nss=1 2TX 2RX
802.11ac (VHT80)
MCS 0~9, Nss=2 2TX 2RX

Note: The modulation and bandwidth are similar for 802.11n mode for 20MHz (40MHz) and 802.11ac mode
for 20MHz (40MHz), therefore investigated worst case to representative mode in test report. (Final test
mode refer section 3.3.1)

5. The EUT was pre-tested under the following modes:

Test Mode Data rate
Mode A 400ns Gl
Mode B 800ns Gl

From the above modes, the worst case was found in Mode B. Therefore only the test data of the
mode was recorded in this report.

6. WLANY/BT coexistence mode:
€9 2x2 WLAN + BT:
» 5GHz 802.11a/an (or 1lac) transmit concurrent with BT.
» 2.4GHz: timely shared coexistence. (2.4GHz & BT technology can’t transmit at same time.)

» 2.4GHz & 5GHz technology can’t transmit at same time.

Report No.: RF150226E05E-1 Page No. 8/ 66 Report Format Version:6.1.2
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7. The emission (conducted & radiated emission) of the simultaneous operation (WiFi <5GHz> & Bluetooth)

have been evaluated and no non-compliance found. The detail combinations of transmitters / frequencies
/ modes as below table

Mode Available Tested Channel Modulation
Channel Technology
5 GHz
(802.11a) 36 to 165 157 OFDM
+
Bluetooth (GFSK) Otor8 0 FHSS

8. 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 Antenna
The antenna gain was declared by client; please refer to the following table:
Original
2.4GHz Gain 2.4GHz
) . . 5GHz Cable Cable
Transmitter Ant. with 5GHz Gain with Cable Connector
Circuit Brand Model Type cable loss cable loss (dBi) Loss Loss Type Length
treul e _ _ (dBi) YPE 1 (mm)
(dBi) (dBi)
5.15~5.35GHz: 5.15~5.35GHz:
2.56 1.70
) 5.47~5.725GHz: 5.47~5.725GHz:
Chain (0) | WNC 81-EBJ15.005 PIFA 3.00 1.15 IPEX 300
4.76 1.74
5.725~5.85GHz: 5.725~5.85GHz:
4.76 1.79
5.15~5.35GHz: 5.15~5.35GHz:
3.08 1.70
) 5.47~5.725GHz: 5.47~5.725GHz:
Chain (1) | WNC 81-EBJ15.005 PIFA 3.62 1.15 IPEX 300
3.31 1.74
5.725~5.85GHz: 5.725~5.85GHz:
2.42 1.79
Newly
T itti 2.4GHz Gain with 5GHz Gain with Connector Cable
ran.sml. " Brand Model Ant. Type ) ) i Length
Circuit cable loss (dBi) cable loss (dBi) Type
(mm)
) . SMA RP
Chain (0) [INPAQ| DAM-J7-H-DL-065-10-34 Dipole 1.94 1.37 Plug 625
) . SMA RP
Chain (1) [INPAQ| DAM-J7-H-DL-065-10-34 Dipole 1.94 1.37 Plug 625
Note: 1. Above antenna gains of antenna are Total (H+V).
For testing, we select the highest gain on each frequency band for calculation and testing
The detail information as below:
2.4GHz
. L L 2.4GHz Cable
Transmitter Ant. | Gain with | 5GHz Gain with 5GHz Cable Loss |Connector
Circuit Brand Model Type |cable loss| cable loss (dBi) cable (dBi) Type Length
treul o ! Loss (dBi) YPE 1 (mm)
(dBi)
5.15~5.35GHz: 5.15~5.35GHz:
i 3.08 1.70
Chain 1\ync| s1-EBI1s.005 | PIFA | 362 | 547-5.725GHzi | 115 |[547-5725GHzi | ipex | 300
(0)+(2) 4.76 1.74
5.725~5.85GHz: 5.725~5.85GHz:
4.76 1.79
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3.3 Description of Test Modes

FOR 5180 ~ 5240MHz

4 channels are provided for 802.11a, 802.11ac (VHT20), 802.11ac (VHT20):

Channel Frequency Channel Frequency
36 5180 MHz 44 5220 MHz
40 5200 MHz 48 5240 MHz
2 channels are provided for 802.11ac (VHT40), 802.11ac (VHT40):
Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz
1 channel is provided for 802.11ac (VHT80):
Channel Frequency
42 5210MHz
FOR 5260 ~ 5320MHz
4 channels are provided for 802.11a, 802.11ac (VHT20), 802.11ac (VHT20):
Channel Frequency Channel Frequency
52 5260 MHz 60 5300 MHz
56 5280 MHz 64 5320 MHz
2 channels are provided for 802.11ac (VHT40), 802.11ac (VHT40):
Channel Frequency Channel Frequency
54 5270 MHz 62 5310 MHz

1 channel is provided for 802.11ac (VHT80):

Channel

Frequency

58

5290MHz

Report No.: RF150226E05E-1
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FOR 5500 ~ 5720MHz

12 channels are provided for 802.11a, 802.11ac (VHT20), 802.11ac (VHT20):

Channel Frequency Channel Frequency
100 5500 MHz 124 5620 MHz
104 5520 MHz 128 5640 MHz
108 5540 MHz 132 5660 MHz
112 5560 MHz 136 5680 MHz
116 5580 MHz 140 5700 MHz
120 5600 MHz 144 5720 MHz
6 channels are provided for 802.11ac (VHT40), 802.11ac (VHT40):
Channel Frequency Channel Frequency
102 5510 MHz 126 5630 MHz
110 5550 MHz 134 5670 MHz
118 5590 MHz 142 5710 MHz
3 channels are provided for 802.11ac (VHT380):
Channel Frequency Channel Frequency
106 5530MHz 138 5690 MHz
122 5610 MHz

Note : The listed channels in the DFS band (5250~5350MHz and 5470~5725MHZz) are passive scan only.

FOR 5745 ~ 5825MHz:

5 channels are provided for 802.11a, 802.11ac (VHT20), 802.11ac (VHT20):

Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz
2 channels are provided for 802.11ac (VHT40), 802.11ac (VHT40):
Channel Frequency Channel Frequency
151 5755MHz 159 5795MHz

1 channel is provided for 802.11ac (VHT80):

Channel

Frequency

155

5775MHz
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3.3.1 Test Mode Applicability and Tested Channel Detail

EUT
CONFIGURE
MODE APCM

APPLICABLE TO

DESCRIPTION

: v

Where APCM: Antenna Port Conducted Measurement

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).

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

FREQ. Band Available Modulation . Data Rate
Mode Tested Channel Modulation Type
(MHz) Channel Technology (Mbps)
802.11a 36to 48 36, 40, 48 OFDM BPSK 6
802.11ac (VHT20) 36 to 48 36, 40, 48 OFDM BPSK 6.5
5180-5240
802.11ac (VHT40) 3810 46 38, 46 OFDM BPSK 135
802.11ac (VHT80) 42 42 OFDM BPSK 29.3
802.11a 52 to 64 52, 60, 64 OFDM BPSK 6
802.11ac (VHT20) 52 to 64 52, 60, 64 OFDM BPSK 6.5
5260-5320
802.11ac (VHT40) 54 to 62 54, 62 OFDM BPSK 135
802.11ac (VHT80) 58 58 OFDM BPSK 29.3
802.11a 100 to 140 100, 116, 140 OFDM BPSK 6
802.11ac (VHT20) 100 to 140 100, 116, 140 OFDM BPSK 6.5
5500-5700
802.11ac (VHT40) 102 to 134 102, 110, 134 OFDM BPSK 13.5
802.11ac (VHT80) 106 to 122 106, 122 OFDM BPSK 29.3
802.11a 149 to 165 149, 157, 165 OFDM BPSK 6
802.11ac (VHT20) 149 to 165 149, 157, 165 OFDM BPSK 6.5
5745-5825
802.11ac (VHT40) 151 to 159 151, 159 OFDM BPSK 13.5
802.11ac (VHT80) 155 155 OFDM BPSK 29.3
Test Condition:
Applicable To Environmental Conditions Input Power (System) Tested By
APCM 25deg. C, 60%RH 120Vac, 60Hz Anderson Chen

Report No.: RF150226E05E-1
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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.

No. Product Brand Model No. Serial No. FCCID Remark
A gg&i%?_gg Lenovo 0769 NA NA Supplied by Client
B | PCI-E Test tool Q/‘if‘r:‘;‘:g;m NA NA NA Supplied by Client

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

34.1

Configuration of System under Test

NOTEBOOK
COMPUTER (A)

PCI-E Test tool (B)

EUT

Report No.: RF150226E05E-1
Reference No.: 170523E03
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3.5 General Description of Applied Standard

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 E (15.407)

KDB 789033 D02 General UNII Test Procedure New Rules v01r03
KDB 662911 DO1 Multiple Transmitter Output v02r01

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.
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4 Test Types and Results
4.1 Transmit Power Measurement

4.1.1 Limits of Transmit Power Measurement

Operation o
Band EUT Category Limit
1 Watt (30 dBm)
. - .
Outdoor Access Point (Max. e.i.r.p = 125mW(21 dBm) at any elevation
angle above 30 degrees as measured from the
horizon)
U-NII-1
Fixed point-to-point Access Point 1 Watt (30 dBm)
Indoor Access Point 1 Watt (30 dBm)
V Mobile and Portable client device 250mW (24 dBm)
U-NII-2A \ 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-2C \ 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-3 \ 1 Watt (30 dBm)

*B is the 26 dB emission bandwidth in megahertz

Per KDB 662911 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 2 5.

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

4.1.2 Test Setup

FOR POWER OUTPUT MEASUREMENT

EUT Attenuator Power Sensor

Power Meter

FOR 26dB OCCUPIED BANDWIDTH

Spectrum
EUT P
Attenuator | ‘ Analyzer
Report No.: RF150226E05E-1 Page No. 16/ 66 Report Format Version:6.1.2
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4.1.3 Test Instruments

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

Power meter ML2495A 1014008 May 11, 2017 May 10, 2018

Anritsu

Power sensor MA2411B 0917122 May 11, 2017 May 10, 2018

Anritsu

ggg’”“m Analyzer FSV40 100964 June 28, 2016 June 27, 2017

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. Tested date : June 02 to 03, 2017

Report No.: RF150226E05E-1
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4.1.4 Test Procedure

FOR AVERAGE POWER MEASUREMENT
Method PM is 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.

FOR 26dB OCCUPIED BANDWIDTH

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as
needed until the RBW/EBW ratio is approximately 1%.

agrONE

4.1.5 Deviation from Test Standard

No deviation.

4.1.6 EUT Operating Condition

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

Report No.: RF150226E05E-1 Page No. 18/ 66 Report Format Version:6.1.2
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4.1.7 Test Result
802.11a
POWER OUTPUT

Chan. Freq. Average Power (dBm) ! Total Power | | . . .
Chan. (MH2) Power (dBm) Limit (dBm) | Pass / Fail
Chain 0 Chain 1 (mw)
36 5180 12.00 13.68 39.184 15.93 29.91 Pass
40 5200 15.10 15.22 65.625 18.17 29.91 Pass
48 5240 15.18 15.57 69.019 18.39 29.91 Pass
52 5260 15.31 15.48 69.281 18.41 23.91 Pass
60 5300 15.34 15.21 67.387 18.29 23.91 Pass
64 5320 11.99 12.26 32.639 15.14 23.91 Pass
100 5500 11.16 11.38 26.802 14.28 22.14 Pass
120 5600 15.01 15.28 65.425 18.16 22.23 Pass
140 5700 10.97 10.96 24.977 13.98 22.06 Pass
%144
(UNII-2¢ 5720 10.79 11.20 25.178 14.01 22.23 Pass
Band)
%144
(UNII-3 5720 3.87 4.20 5.068 7.05 28.23 Pass
Band)
149 5745 13.11 12.85 39.739 15.99 28.23 Pass
157 5785 15.74 15.02 69.266 18.41 28.23 Pass
165 5825 14.14 14.04 51.293 17.10 28.23 Pass

NOTE: 1.5150~5250MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi , therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

2. 5250~5350MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi, therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

3. 5470~5725MHz: Directional gain = 4.76dBi + 10log(2) = 7.77dBi > 6dB, therefore the limit needs
to reduce, so the power limit shall be reduced to 24-(7.77-6).

* Test was performed in accordance with Measurement follow FCC KDB 789033 UNII test procedure
Method SA-1 and use spectrum analyzer test.

The Total Power for the straddle channel:

Chan. Chan. Freq. (MHz) Average Power (mW) Average Power (dBm)

*144 5720 30.246 14.81

Note: The total power was calculated through formula and record the value for reference only.
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26dB OCCUPIED BANDWIDTH

26dBc Bandwidth (MHz)
Channel Frequency (MHz)
Chain 0 Chain 1
36 5180 19.81 20.06
40 5200 41.51 31.44
48 5240 42.42 36.76
52 5260 40.40 33.02
60 5300 40.47 33.11
64 5320 20.39 20.62
100 5500 19.99 19.57
120 5600 39.88 28.45
140 5700 19.90 19.23
144 (UNII-2c Band) 5720 26.70 23.03

Note: For U-NII-2A, U-NII-2C Band output power limitation is determined based on 26dBc bandwidth

Power Limit = 11dBm + 10logB < U-NII-2A, U-NII-2C >

Channel Number Freq.(MHz) Min. B(MHZz) Determined(é:é)rgt)jucted L
52 5260 33.02 26.18 > 24
60 5300 33.11 26.19 > 24
64 5320 20.39 24.09 > 24
100 5500 19.57 2391 < 24
120 5600 28.45 25.54 > 24
140 5700 19.23 2383 < 24
144 (UNII-2c Band) 5720 23.03 2462 > 24
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Chain 0/ CH36

[Chain 0/ CH40

RBA 300 kHz [T1] MR WIEVY Matker 1 [T1] REW 300 kHz [T MP WIEW Marker 1[T1]
WENVW 1 MHz 9293 dBm SR 1 MHZ 1961 dBm
o1 5 Rel218 B att 2008 ST 20 M5 SITOI0GHE | gy 5 Ref21.5d8m Att 20dB) ST 20ms 517884 GHz
Offset 11.5d8 Delta 2 [T1] Offset 115 d8 Delta 2[T1]
0.00 8 000 dB
19.81 MHz 4151 MHz
016,39 E:
D1 377dBm
MW"W
p ( \ Wj \w,«‘.l
/ \ D2-18561 d
- DrPr R
. hdy
ol
7 i i @ V i i y @ )
785 T T T 785+ T T T T T
Center 5.18 GHz & MHz/ Span 60 MHz Certer 5.2 GHz 6 MHz/ Span B0 MHZ
REW 300 kHz [T WP IEVY Marker 1[T1] REW 300 kHZ [T MP YIEW Marker 1[T1]
WENY 1 hHz 15,95 dBm B 1 MHZ 1838 dBm
215 Rl 215 B att 20 cE ST 20 m5 528520H | gy 5. Ref21.5d8n Att 20dB) ST 20ms 523046 OHz
. -
Offset 11.3dB Detta 2[T1] Offset 11548 Dehta 2[T1]
0.00 48 000 dB
42.42 MHZ 4040 MHz
DL MWVW DLEgLIE Wm%
4 " mM/ \‘Wm. rj \
D2 1895 d] w D2 -19.38 4B W’M
T i 2 — j )
785 T 785+ T T T T T
Center 5.24 GHz & MHZ! Span 60 hiHz Center 5.26 GHz 6 Hz/ Span 60 MHz
RBW 300 kHz [T MP VIEVY Marker 1 [T1] REW 300 kHz. [T1IMP YIEW Marker 1[T1]
WVEYY 1 MHZ 19417 dBm R 1 MHZ 2215 dBm
515 FE1 215 dEm Att 20c8 ST 20 ms S79WaHE | 4y 5. Rel21.5d8n Att 20dB SWT 2 ms 530986 GHz
Offset 11.5¢8 Defta 2 [T1] Dffeet 115 d8 Detta 2[T1]
0.00 B 0.00 dB.
40.47 MHz 2039 MHz
DIE34E
/NWWWM\ D1 385 4B e
D2-10.474E; W J‘ \
- \,\\M B35 4B
L
: i
L )
7 | @ - | i @
-85 T -T85 -] T T T T T
Center 5.3 GHz B MHZ/ Span 60MHz  CNENEEEEE Certer 5.32 GHz B MHz! Span 60 MHZ
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Chain 0/ CH100

[Chain 0/ CH120

RE 300 kHz TIMOVBN ) REW 300 kHZ NP VEN ey
VEWY 1 MHz 23.48 dEm VEW 1 MHZ 1891 dEm
51 5. Fel 215 dBm Att 20 B ST 20 ms S4ITGHE | 4y 5. Rel21.5d8m Att 20dB SWT 20 ms 558017 GHz
Ozt 11508 Deta 2(T1] Cifset 115 d Deta 2111
0.00 08 0008
19.99 MHZ w0 3988 MHZ
[ orrE e
D1252dBm
{ ) \\ / \
/ \. 001891 dB] W MWM‘M
02 -23.48 dBm 7
i .\ ,
|
i i i i <%>
788 T T T T s 7854 T T T T T X
Center 55 GHT B MHT Span 60 Mz A DT Certer 5.6 GHz 6 MHz/ Span 60 MHz
RE 300 kHz TIMOVBN ) REW 300 kHZ IMPVEN e
VEWY 1 MHz 2286 dEm VEW 1 MHZ 1933 dEm
1.5 Fel 205 B Att 20 B ST 20 ms SEUIAGHE |y g REi2SdEm Att 20dB SWT 20 ms 589830 GHz
Offet 11508 Delta 2 [T1] S 115 08 Detta 2(T1]
0.00 o8 0.00d8
19.90 MHZ 4285 MHz
16674
D1 3.34dBm M
r )w/ \wwxw
/ \‘ Do-10.33 4] WMW WLM\M
U122 P B
[ : ( f L
788 T T s it T T T T
Center 5.7 GHz B MHZ/ Span 60MHz  CNENEEEEE Certer 5.72 GHz B MHz! Span 60 MHZ A D T

NOTE:

For CH144 (UNII-2c Band) = 5725MHz - Marker 1
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Chain 1/ CH36

[Chain 1/ CH40

T
Span 60 MHZ

T
6 hHz/

RBA 300 kHz [T1] MR WIEVY Matker 1 [T1] REW 300 kHz [T MP WIEW Marker 1[T1]
VEVY 1 MHz 2032 cBm WBIA 1 MHZ 1793 dBm
o1 5 Rel218 B att 2008 ST 20 M5 SITIBGHE | gy 5 Ref21.5d8m Att 20dB) ST 20 ms 518454 Otz
Offset 11.5d8 Delta 2 [T1] Offset 115d8 Delta 2[T1]
0.00 8 000 dB
20,05 MHz 31 44 MHz
[ DL568dBm = o /.,M
021793 4B M’*J’M M
g I dBin \\ m—— J/":N,WL l W
wol MM M‘u
¥
7 i j @ i y @
785 T T T T 785+ T T T T
Center §.18 GHz & MHZ! Span 60 MHz Center 5.2 GHz & hHz/ Span B0 MHz
REW 300 kHz [T WP IEVY Marker 1[T1] REW 300 kHZ [T MP YIEW Marker 1[T1]
VEWY 1 MHz 1833 dBm WBIA 1 MHZ A7 87 dBm
215 Rl 215 B att 20 cE ST 20 m5 5B GHE | gy 5. Ref21.5d8n Att 20dB) ST 20 ms 524468 Otz
Offset 11.5dB Detta 2[T1] Offset 115d8 Dehta 2[T1]
0.00 48 000 dB
36.76 MHZ F3.02MHz
E— WW S WW
D2 -18.33 dBm. W M 87 dBm M MW‘A
- W
V\\W\M M"M an
- W i h
- i i @ i @
788 T T 785+ T T

T
Span B MHz

Center 5.3 GHz

B MHz/

T
Span 60 MHz

Center 5.32 GHz

T
6 MHz!

Center 524 GHz. 6 MHz/ Center 5.26 GHz
RE 300 kHz TIMOVBN ) REW 300 kHZ IMPVEN e
VEV1 Mz -17.58 dBm VBT MHZ 20417 dBm
315 Rl 215 B Att 20 0B ST 20 ms STz | 4 5_ Rl 2 Sdm At 20 0B SWT 20ms 530981 GHz
Offet 11508 Detta 2(T1] G EET Deta 2(11]
0.00 0B 0008
3311 MHE 2062 MHz
m 01582 4Bm P Rk
D2-17.53 dBm nM M K«
E w W'W\% 02017 dEn
p w %JWW
7 | | i | @
785 T T8s5-| T :

T
Span 60 MHz
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D1 394 dBm

(B rai =

"

W"

Center 5.7 GHz B MHz/

T
Span 60 MHz

REVY 300 kHz. [T1] MP VIEVY Marker 1 [T1] REW 300 kHZ. [T MP YIEW Marker 1[T1]
VEW 1 MHz 2115 dBm VEY 1 MHZ -18.54 dBm
215 Rl 218 dBm At 20 B SAVT 20 ms S4aI4CHE | 4y 5. Rel21.5d8m At 208 SIWT 20 ms 558631 OHz
Offzet 115 dB Detta 2[T1] Offzet 11 5d5 Deta 2 [T1]
0.00d8 000dB
19.57 MHz 2845 MHz
U1 736 dBimn_
DL455dEm T /MMW
/ D2-1854 8Bm . M"/ MMM
S W W
u
‘ Mmﬂ MWWM
f i f f <@>
78S T i 3 7854 T T T T T it
Center 55 GHT 6 MHz! Span B0 MHZ A D __ T Certer 5.6 GHz B MHz/ Span B0 MHz
REVY 300 kHz. [T1] MP VIEVY Marker 1 [T1] REW 300 kHz. [T1IMP YIEW Marker 1[T1]
VBV 1 WMHZ 22,06 dBm W 1 MHZ 18,07 dBm
1.5 Fel 205 B At 2009 ST 20 ms SESIGHE |y g REi2SdEm st 205 SIWT 20 ms 570197 GHz
Offset 11.5dB Defta 2 [T1] Offzet 115 dB Detta 2 [T1]
0.00 dB 0.00dB
19.23 MHZ 3675 MHz
iwascaii

D2-1807 dBm.

i’

785+ : T
Center 5.72 GHz

T
6 MHz!

T
Span 60

MHZ A_D T

NOTE:

For CH144 (UNII-2c Band) = 5725MHz - Marker 1
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For Reference only — Power meter value
The power value was measured by power meter with average sensor.
S Chan. Freq. Average Power (dBm) Total Power Total Power
' (MHz) Chain 0 Chain 1 (mW) (dBm)
144 5720 15.21 15.36 67.545 18.30

Note: The total power was calculated through formula and record the value for reference only.
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802.11ac (VHT20)
POWER OUTPUT

Chan. Freq. Average Power (dBm) ! Total Power | | . . .
Chan. (MH2) Power (dBm) Limit (dBm) | Pass / Fail
Chain 0 Chain 1 (mw)
36 5180 12.58 13.58 40.916 16.12 29.91 Pass
40 5200 15.32 15.48 69.359 18.41 29.91 Pass
48 5240 15.34 15.62 70.673 18.49 29.91 Pass
52 5260 15.32 15.88 72.767 18.62 23.91 Pass
60 5300 15.03 15.10 64.201 18.08 23.91 Pass
64 5320 11.57 12.68 32.89 15.17 23.91 Pass
100 5500 11.00 11.44 26.521 14.24 22.23 Pass
120 5600 15.02 15.48 67.087 18.27 22.23 Pass
140 5700 12.51 11.98 33.6 15.26 22.23 Pass
*144
(UNII-2¢ 5720 10.44 11.05 23.801 13.77 22.23 Pass
Band)
*144
(UNII-3 5720 3.82 4.52 5.241 7.19 28.23 Pass
Band)
149 5745 12.98 11.52 34.052 15.32 28.23 Pass
157 5785 15.78 14.58 66.552 18.23 28.23 Pass
165 5825 13.69 13.40 45.266 16.56 28.23 Pass

NOTE: 1.5150~5250MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi , therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

2. 5250~5350MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi, therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

3. 5470~5725MHz: Directional gain = 4.76dBi + 10log(2) = 7.77dBi > 6dB, therefore the limit needs
to reduce, so the power limit shall be reduced to 24-(7.77-6).

* Test was performed in accordance with Measurement follow FCC KDB 789033 UNII test procedure
Method SA-1 and use spectrum analyzer test.

The Total Power for the straddle channel:

Chan.

Chan. Freq. (MHz) Average Power (mW)

Average Power (dBm)

*144

5720

29.042

14.63

Note: The total power was calculated through formula and record the value for reference only.
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26dB OCCUPIED BANDWIDTH

26dBc Bandwidth (MHz)
Channel Frequency (MHz)
Chain 0 Chain 1
36 5180 22.52 21.47
40 5200 41.00 30.65
48 5240 43.74 34.25
52 5260 44.10 34.94
60 5300 38.82 28.69
64 5320 21.16 20.62
100 5500 20.66 20.92
120 5600 41.72 33.43
140 5700 21.40 20.34
144 (UNII-2c Band) 5720 26.51 26.67

Note: For U-NII-2A, U-NII-2C Band output power limitation is determined based on 26dBc bandwidth

Power Limit = 11dBm + 10logB < U-NII-2A, U-NII-2C >

Channel Number Freq.(MHz) Min. B(MHZz) Determlned(gé);rwlc)jucted Ll
52 5260 34.94 26.43 > 24
60 5300 28.69 25,57 > 24
64 5320 20.62 24.14 > 24
100 5500 20.66 24.15 > 24
120 5600 33.43 26.24 > 24
140 5700 20.34 24.08 > 24
144 (UNII-ZC Band) 5720 26.51 2523 > 24
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Chain 0/ CH36

|Chain 0/ CH40

RB 300 kHz [T1] WP WIEVY Marker 1 [T1] REVY 300 kHz [T MP WIEW Marker 1[T1]
VBN Mz -21.00 B VB MHZ -19.29 cBim
N8 Fef 215 dBm Aft 2068 ST 20 ms 516341 GHz 215+ Ref 21.5 dBm At 20dB SWT 20 ms 517855 GHz.
Offset 115 08 Defta 2(T1] Offset 115 45 Defta 2T1]
0.00 ¢80 000 dB
22.52 MHz 41,00 MHz
DL5.004Bm (—DLoTLdE
p 02300 4E,
p <]
: B E B B
785 T T T T 785 [ T T
Center 518 GHz 5z Span 60 MHz Certer 5.2 GHz 6 MHz/ SpanGOMHz S
RBA 300 kHz [T1] MR WIEVY Matker 1 [T1] REW 300 kHz [T MP WIEW Marker 1[T1]
WENVW 1 MHz 879 dBm SR 1 MHZ 18,82 dBm
g Ret215 B att 2008 ST 20ms 521784GHz | 5 g Ref215d8m At 2008 ST 20ms 523778 GHz
T E T
Ot {508 Deta 2(T1] R T E Detta 2(T1]
0.00 8 000 dB
43.7d4 MHz 4410 MHz
DLTEE M — /’M
- T
021883
7 | i i i %
785 ; -785-] ; . ; ; »
Center §.24 GHz & MHz/ Span 60 MHz Certer 5.26 GHz 6 MHz/ Span B0 MHZ
REIA 300 kHz [TIMEVEN e ) RREMA) 300 kHz IHIMPVEN eyt ray
WENY 1 hHz 967 dBm B 1 MHZ 2222 dBm
o1 5 Fe1 215 dBm Att 208 ST 20 ms 528054 GH 1 5. Ref 215 dm Att 20dB ST 20ms 530943 GHz
Offset 1.5 dI Delta 2 [T1] Offset 115d8 Delta 2[T1]
0.00 48 000 dB
38.82 MHZ 2116 MHz.
D163 dBm
MMWMW‘M D1 378 dBm
021067 dBp M / \
- 072777 0B 1
O 4 4 I
. JVM WWM [
!
- | i @ | i y @
-785 T T -785-| T T T T
Center 5.3 GHz & MHZ! Span 60 WHz Center .32 GHz 6 Hz/ Span 60 MHz

Report No.: RF150226E05E-1

Reference No.: 170523E03

Page No. 28/ 66

Report Format Version:6.1.2




o

s 5
o =
= >

7578
BUREAU

Chain 0/ CH100

[Chain 0/ CH120

RE 300 kHz TIMOVBN ) REW 300 kHZ NP VEN ey
VEWY 1 MHz .55 dEm VEW 1 MHZ 1932 dEm
51 5. Fel 215 dBm Att 20 0B ST 20 ms S4EEESOHr | g g Ref2SdEm At 20 0B SWT 20ms 557902 GHz
Ozt 11508 Deta 2(T1] Cifset 115 5 Deta 2111
0.00 08 0008
20,86 MHE 4172z
D1 6,67 4B
DL 2454Bm M
/ \ e M W
D2 -B%.55 dBm. '
4
I W \W\MX L
| i i i (%}
788 T T T T s 7854 T T T T
Center 55 GHT B MHT Soan B0 MHz A_D_T Certer 5.6 GHz 6 MHz/ Span 60 MHz
RE 300 kHz TIMOVBN ) REW 300 kHZ IMPVEN e
VEWY 1 MHz 22,08 dEm VEW 1 MHZ 1988 dEm
1.5 Fel 205 B Att 20 B ST 20 ms SEETBGHT | 4 g Rer215dBm Att 20 dB SWT 20ms 569843 GHz
E T
Offset 1.5 08 Detta 2[T1] Offset 114 o5 Detta 2[T1]
0.00 0B 0008
21.40 MHZ 4256 MHz
D1 6.37.dB)
DL 287 dBm /'"’WW
[ \ Aj \.\
r/ \ 019684 M M
=33 PR BT
y I 4
W ' ! W‘M ) ‘
E [; ( E [;:
785 T ; y T8s5-| T : :
Center 5.7 GHz B MHZ/ Span BOMHz I Certer 5.72 GHz B MHz! Span 60 MHZ A D T

NOTE:

For CH144 (UNII-2¢c Band) = 5725MHz - Marker 1
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Chain 1/ CH36 [Chain 1/ CH40

REW 300 kHz. IHIMP VBN g (1) REWY 300 kHz [T MR VIEA

Marker 1[T1]

VBN Mz 2017 dBm BT Mz -18.56 dBin
215 Ret 215 dBm Att 20 0B ST 20 ms STEBOEOHT | o 5 Fef215cEm At 2008 ST 20ms 518591 GHz
Ol 11508 Defta 2 [T1] Offset 115 8 Deka2[T]
0.00 48 00008
2047 MHz 3055 MHz
DT 73 €

D1 583 dBm e — /”'JWMW
;’ D2-18.56 dBm M

022017 By

el N SO B

7 i i @ V i i @
- -785-| T T

785
T T T T T T T T
Center §.18 GHz & MHZ! Span 60 MHz Center 5.2 GHz & hHz/ Span B0 MHz
REW 300 kHz [T WP IEVY Marker 1[T1] REW 300 kHZ [T MP YIEW Marker 1[T1]
VEWY 1 MHz 1913 cBm WBIA 1 MHZ -18.95 dBm
21 5. Ret 215 dBm Att 20 0B ST 20 m5 5203 GH | gy 5. Rel21.5d8n Att 20dB) ST 20ms 524304 GHz
Offset 11.5dB Detta 2[T1] Offset 115d8 Dehta 2[T1]
0.00 48 000 dB
34.25 MHZ F4.94 MHz
D161 dBm DT 7105 A6

D2.1.19 dBm M M 071895 dBm Jw'*‘j/ W

- F 1 — F W
- 785~ T T

8.5
T T T T T T T T T
Center 5.24 GHz & MHZ! Span 60 hiHz Center 5.26 GHz 6 Hz/ Span 60 MHz
RE 300 kHz TIMOVBN ) REW 300 kHZ IMPVEN e
VEWY 1 MHz 9.57 dEm VEW 1 MHZ 2185 dEm
315 Rl 215 B Att 20 0B ST 20 ms 526651 Gitz | 4 5_ el 21 5cm At 20 0B SWT 2 ms 530862 Gz
Offset 1.5 08 Detta 2[T1] Offset 11569 Deta 2[T1]
0.00 o8 0008
28,69 MHZ 2062 MHz
(—lLo4idbn D145 4Bm
. D2-19.57 dBim N‘(/ \M‘w\ g /
' | | i | @
788 T T T T it T T T T
Center 5.3 GHz B MHZ/ Span 60MHz  CNENEEEEE Certer 5.32 GHz B MHz! Span 60 MHZ
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RE 300 kHz TIMOVBN ) REW 300 kHZ NP VEN ey
VEV1 Mz 2227 dBm VBT MHZ -18.54 dBm
51 5. Fel 215 dBm Att 20 0B ST 20 ms 548931 GHtz | g 5 Ref215dm At 20 0B SWT 20ms 556353 GHz
Ozt 11508 Deta 2(T1] Cifset 11505 Deta 2111
0.00 08 0008
2082 MHE 3343 MHz
DT 72 B
DL273dBm /WW*"“”W‘"W
/ 02-18.54 dBm ﬁw/’
022537 dEm 7 M %
IW M"M
| i i i (%}
788 T T T T s 7854 T T T T T
Center 55 GHT B MHT Span 60 MHz A_D_T Certer 5.6 GHz 6 MHz/ Span 60 MHz
RE 300 kHz TIMOVBN ) REW 300 kHZ IMPVEN e
VEV1 Mz -22.05 dBm VBT MHZ 18,87 dBm
1.5 Fel 205 B At 2068 SNVT 20 ms SEE0BSGHr | 5y g Rer215dBm Att 20 dB SWT 20ms 569833 GHz
E T
Offset 1.5 08 Detta 2[T1] Offset 11 o5 Detta 2[T1]
0.00 o8 0008
20,34 MHZ 4220MHz
DI7I
D1 395dBm WW
A,
[ l\ »4/ \A
D2-1887 d] M
=33 A5 e
m M
W "M )
i E: ( F| B
788 T T s it T T T T
Center 5.7 GHz B MHZ/ Span BOMHz I Certer 5.72 GHz B MHz! Span 60 MHZ A D T

NOTE:
For CH144 (UNII-2c Band) = 5725MHz - Marker 1
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For Reference only — Power meter value
The power value was measured by power meter with average sensor.
S Chan. Freq. Average Power (dBm) Total Power Total Power
' (MHz) Chain 0 Chain 1 (mw) (dBm)
144 5720 15.08 15.13 64.795 18.12

Note: The total power was calculated through formula and record the value for reference only.
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802.11ac (VHT40)
POWER OUTPUT

Chan. Freq. Average Power (dBm) ! Total Power | | . . .
Chan. (MH2) Power (dBm) Limit (dBm) | Pass / Fail
Chain 0 Chain 1 (mw)
38 5190 8.65 9.68 16.618 12.21 29.91 Pass
46 5230 14.28 14.66 56.034 17.48 29.91 Pass
54 5270 14.00 14.38 52.535 17.20 23.91 Pass
62 5310 9.54 10.74 20.853 13.19 23.91 Pass
102 5510 8.38 9.00 14.83 11.71 22.23 Pass
118 5590 14.28 14.10 52.496 17.20 22.23 Pass
134 5670 11.52 12.03 30.15 14.79 22.23 Pass
*142
(UNII-2¢ 5710 10.43 10.87 23.259 13.67 22.23 Pass
Band)
*142
(UNII-3 5710 -1.70 -1.05 1.4613 1.65 28.23 Pass
Band)
151 5755 9.34 8.48 15.637 11.94 28.23 Pass
159 5795 13.43 13.06 42.259 16.26 28.23 Pass

NOTE: 1.5150~5250MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi , therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

2. 5250~5350MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi, therefore the limit needs
to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"

3. 5470~5725MHz: Directional gain = 4.76dBi + 10log(2) = 7.77dBi > 6dB, therefore the limit needs
to reduce, so the power limit shall be reduced to 24-(7.77-6).

* Test was performed in accordance with Measurement follow FCC KDB 789033 UNII test procedure
Method SA-1 and use spectrum analyzer test.

The Total Power for the straddle channel:

Chan.

Chan. Freq. (MHz) Average Power (mW)

Average Power (dBm)

*142

5710

24.7203

13.93

Note: The total power was calculated through formula and record the value for reference only.
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26dB OCCUPIED BANDWIDTH

26dBc Bandwidth (MHz)
Channel Frequency (MHz)
Chain 0 Chain 1
38 5190 42.55 42.63
46 5230 81.22 70.45
54 5270 82.17 66.25
62 5310 42.42 44.86
102 5510 42.15 42.05
118 5590 79.90 72.85
134 5670 41.86 52.08
142 (UNII-2c Band) 5710 58.43 49.90

Note: For U-NII-2A, U-NII-2C Band output power limitation is determined based on 26dBc bandwidth

Power Limit = 11dBm + 10logB < U-NII-2A, U-NII-2C >

Channel Number Freq.(MHz) Min. B(MHz) Determined(g:é)r?]()jucted L
54 5270 66.25 29.21 > 24
62 5310 42.42 2727 > 24
102 5510 42.05 2723 > 24
110 5550 72.85 29.62 > 24
134 5670 41.86 2721 > 24
142 (UNII-2c Band) 5710 49.90 2798 > 24
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For Reference only — Power meter value
The power value was measured by power meter with average sensor.
S Chan. Freq. Average Power (dBm) Total Power Total Power
' (MHz) Chain 0 Chain 1 (mw) (dBm)
142 5710 14.17 14.28 52.914 17.24

Note: The total power was calculated through formula and record the value for reference only.
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802.11ac (VHT80)
POWER OUTPUT

Chan. Freq. AVCIEIYS (PR (ElE1in) 1] Total Power | . . .
Chan. (MH2) Power (dBm) Limit (dBm) | Pass / Fail
Chain 0 Chain 1 (mw)
42 5210 6.77 8.21 11.375 10.56 29.91 Pass
58 5290 7.70 9.08 13.979 11.45 23.91 Pass
106 5530 6.82 7.18 10.032 10.01 22.23 Pass
122 5610 12.18 12.80 35.575 15,51 22.23 Pass
*138
(UNII-2¢ 5690 9.62 9.24 17.557 12.44 22.23 Pass
Band)
*138
(UNII-3 5690 -5.66 -6.89 0.4762 -3.22 28.23 Pass
Band)
155 5775 8.29 8.05 13.128 11.18 28.23 Pass
NOTE: 1.5150~5250MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi , therefore the limit needs

to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)"
2. 5250~5350MHz: Directional gain = 3.08dBi + 10log(2) = 6.09dBi > 6dBi, therefore the limit needs

to reduce, so the power limit shall be reduced to “Determined Conducted Limit-(6.09-6)

3. 5470~5725MHz: Directional gain = 4.76dBi + 10log(2) = 7.77dBi > 6dB, therefore the limit needs
to reduce, so the power limit shall be reduced to 24-(7.77-6).

* Test was performed in accordance with Measurement follow FCC KDB 789033 UNII test procedure
Method SA-1 and use spectrum analyzer test.

The Total Power for the straddle channel:

Chan.

Chan. Freq. (MHz)

Average Power (mW)

Average Power (dBm)

138

5690

18.0332

12.56

Note: The total power was calculated through formula and record the value for reference only.
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26dB OCCUPIED BANDWIDTH

26dBc Bandwidth (MHz)
Channel Frequency (MHz)

Chain 0 Chain 1

42 5210 84.06 83.78

58 5290 83.99 83.91

106 5530 84.32 82.18

122 5610 117.56 108.06

138 (UNII-2¢ Band) 5690 113.42 96.45

Note: For U-NII-2A, U-NII-2C Band output power limitation is determined based on 26dBc bandwidth

Power Limit = 11dBm + 10logB < U-NII-2A, U-NII-2C >
Channel Number Freq.(MHz) Min. B(MHz) Determmed(g:é)rg()jucted Ll
58 5290 83.91 30.23 > 24
106 5530 82.18 30.14 > 24
122 5610 108.06 31.33 > 24
138 (UNII-2c Band) 5690 96.45 30.84 > 24
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For CH138 (UNII-2¢ Band) = 5725MHz - Marker 1
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For Reference only — Power meter value
The power value was measured by power meter with average sensor.
S Chan. Freq. Average Power (dBm) Total Power Total Power
' (MHz) Chain 0 Chain 1 (mw) (dBm)
138 5690 13.80 13.48 46.272 16.65

Note: The total power was calculated through formula and record the value for reference only.
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4.2 Unwanted Emission (Conducted)

4.2.1 Limits of Unwanted Emission Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table.

Frequencies Field Strength Measurement Distance
(MH2z) (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.

LIMITS OF UNWANTED EMISSION OUT OF THE RESTRICTED BANDS

APPLICABLE TO LIMIT
FIELD STRENGTH AT 3m
789033 D02 General UNII Test
Procedure New Rules v01
PK:74 (dBuVv/m) AV:54 (dBpVv/m)
EQUIVALENT FIELD
APPLICABLE TO EIRP LIMIT e A
15.407(b)(1)
15.407(b)(2) PK:-27 (dBm/MHz) PK:68.2(dBpV/m)
15.407(b)(3)
PK:-27 (dBm/MHz) * PK: 68.2(dBpuv/m) *
15.407(b)(4) PK:-17 (dBm/MHzZ) PK:78.2 (dBuV/m) 2

NOTE: " beyond 10MHz of the band edge > within 10 MHz of band edge
The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

E- 1000000~/ 30P
3

pHV/m, where P is the eirp (Watts).
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4.2.2 TestInstruments
DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
22;“””’ Analyzer FSV40 100964 June 28,2016  |June 27, 2017
igﬁ’g:t“m Analyzer E4446A MY48250253  |Dec. 21,2016  |Dec. 20, 2017
Power meter ML2495A 1014008 May 11, 2017 May 10, 2018
Anritsu
Power sensor MA2411B 0917122 May 11, 2017 May 10, 2018
Anritsu
AC Power Source 6205 1440452 NA NA
Extech Electronics
Temperature & Humidity
Chamber GTH-150-40-SP-AR | MAA0812-008  |Jan. 11, 2017 Jan. 10, 2018
Giant Force
DC Power Supply 6603D 795558 NA NA
Topward
Digital Multimeter
FLUKE ydll 73680266 Nov. 10, 2016 Nov. 09, 2017
sG v . MY45094468/005
Ag”emecmr signal generator | ) 145 506 602 UK6  |Nov. 25,2016 | Nov. 24, 2017
UNJ
Mech Switch Absorptive
Mini-Circuits MSP4TA-18+ 0140 Mar. 18, 2017 Mar. 17, 2018
FXD ATTEN
Mini-Circuits BW-S3W2+ MN71981 Mar. 18, 2017 Mar. 17, 2018
ADT_RF Test
Software Software V6.6.5.4 NA NA NA
NOTE: 1. The test was performed in Oven room 2.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.
3. Tested Date: June 02, 2017
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4.2.3 Test Procedure

Following FCC KDB 789033 D02 General UNII Test Procedures:

Radiated versus Conducted Measurements.

The unwanted emission limits in both the restricted and non-restricted bands are based on antenna-port
conducted measurements in conjunction with cabinet emissions tests are permitted to demonstrate
compliance.

The following steps was performed:

a.

Cabinet emissions measurements. Radiated measurement was performed to ensure that cabinet
emissions are below the emission limits. For the cabinet-emission measurements the antenna was
replaced by a termination matching the nominal impedance of the antenna.

. Conducted tests was performed using equipment that matches the nominal impedance of the antenna

assembly used with the EUT

EIRP calculation. A value representative of an upper bound on out-of-band antenna gain (in dBi) shall
be added to the measured antenna-port conducted emission power to compute EIRP within the
specified measurement bandwidth. (For emissions in the restricted bands, additional calculations are
required to convert EIRP to field strength at the specified distance.) The upper bound on antenna gain
for a device with a single RF output shall be selected as the maximum in-band gain of the antenna
across all operating bands or 2 dBi, whichever is greater

EIRP adjustments for multiple outputs. (Follow the procedures specified in FCC KDB Publication
662911)

For all of Radiation emission test

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

e-2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

e-3. 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.

e-4. 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.

e-5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

e-6. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that
did not have 10dB margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

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.
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4.2.4 Deviation from Test Standard
No deviation.
42,5 Test Setup

For radiated configuration:
<Frequency Range below 1GHz>

Ant. Tower 1-4m
Variable
EUT& L 3m .
Support Unjts '
—¢—EZI
Turn Table
80cm W
L
Ground Plane
Test Receiver
|
O O O O
] 0 0 0 o=y

<Frequency Range above 1GHz>

Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | -
Turn Table D L
Absorber
g ==
1500 ANV
= l
Ground Plane
Test Receiver
\ [ [ E—
A Pppae

For conducted configuration:

SPECTRUM

EUT

Attenuator I_

ANALYZER

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

1. Connect the EUT with the support unit A (Notebook Computer) which is placed on a testing table.
2. The communication partner run test program “QCRT-CONN30033.exe” to enable EUT under
transmission/receiving condition continuously at specific channel frequency.
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4.2.7 Test Results (Conducted Measurement)
Radiated versus Conducted Measurement
X Conducted measurement [] Radiated measurement
For Radiated measurement:
The level of unwanted emissions was measured when radiated by the cabinet or structure of
the equipment with the antenna connector(s) terminated by a specified load (cabinet radiation)
For Conducted measurement:
The level of unwanted emissions was measured as their power in a specified load (conducted
spurious emissions).
Conducted Measurement Factor
a. The max antenna gain is used for conducted measurement shown as “Correction factor” in
spurious emissions tables.
(Composite gain = 3.08dBi + 10log(2) = 6.09dBi
Composite gain = 4.76dBi + 10log(2) = 7.77dBi)
b. For the out of band spurious the gain for the specific band may have been used rather than
the highest gain across all bands.
For the band edge the gain for the specific band may have been used.
d. Inrestricted bands below 1000 MHz, add upper bound on ground plane reflection:
For f =30 — 1000 MHz, add 4.7 dB.
Note: The conducted emission test was considered some factor to compute test result.
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802.11a - Channel 149

Bandedge table

Chain 0 |Chain 1
REW/ 1 MHz [MIMPVBN et REW 1 WHZ TIMPVEN
VERAES MHz 1841 dBm B 3 MHz 16,85 dBm
20,27 Ret 2827 dBim At 2008 SWT 20 ms 57449 0H | g, Rt 2027 dBm At 2048 SWT 20 ms 574724 GHz
Offset 18.27 B Marker 2 [T1] Offset 19.27 0B Marker 2[T1]
/ 1 \ -40.22 dBm / 1 \ -39.63 tBm
555213 GHz 556900 GHz
Marker 3[T1] Marker 3[T1]
-27.28 dEm ~31.07 dEm
569641 GHz 553962 GHz
Marker 4 [T1] harker  [T1]
-19.12 dBm -20.26 dBm
571981 GHz 571945 GHz
5 Marker 5[T1] Marker 5[T1]
p 10,63 dEm p 1818 dBm
572500 GHz = 572500 GHz
Marker 6[T1] 4 harker 6 T1]
E -40.86 0Bm E -40.59 dBm
H 595198 GHz 585483 GHz
1 Marker 7 [11] : Marker 7 [T1]
- -40.41 dEm E -39.97 dBm
b 67 g 596567 GHz 2 67 g 0 586943 GHz
Marker & [T1] hiarker 5 [T1]
-0 -40.39 cBm 40+, 3963 dBm
590161 GHz 591373 GHz
Marker 3[T1] Marker 3[T1]
- -39.81 dBm - -40.52 dEm
o T T T T PeorEat] 7o T T T T
Start 555 GHz 47.5MHzi Stop 8.025 GHz Start § 55 GHz 475 MHa/ Stop 8.025 GHz
802.11a - Channel 165
Bandedge table
Chain 0 |Chain 1
REW 1 MHz [MIMPVBY et REW 1 MHZ [HIMPVBY ey
VB3 Mz 18 46 dBm W 3 MHz 1833 dm
g7 et 2327 dBim At 2008 ST 20ms SOZTEGHE | g gy Fef 2927 dBm At 2008 ST 20ms 582371 GHz
Offset 19.27 B Warker 2 [T1] Offset 19.27 o8 Marker 2[T1]
/ L \ -40.27 B } 1 \ -39.62 dBm
561994 GHz 553443 GHz
/ m \ Marker 3 [T1] / m \ Marker 3(T1]
-39.67 dBm 4037 dBm
558406 GHz 567611 GHz
Marker 4[T1] Marker 4[T1]
-40.16 ¢Em 4077 dEm
570800 GHz 570283 GHz
Marker & [T1] Marker &[T1]
4 -39.76 dBm p 4081 dBm
57 572195 GHz [ 572420 GHz
i Marker §[T1] 7 Marker 6 [T1]
E -17.27 dEm E 1873 dEm
y \E 585091 GHz J[ \A R 585188 GHz
Warker 7 [T1] Marker 7 [T1]
E ’ A7.21 dBm g 2313 dBim
2 3 45 585851 GHz 2 4 5 9 585970 GH
. L Marker 8[T1] | i Marker B[T1]
-40 o Lk yos 3016 cBm -40 FATR T '*WWW 3062 dBim
i 557680 GHz 587537 GHz
. Warker 9[T1] . Marker 3(T1]
38,86 dBm -33.05 dEm
o T T T T 70! T T T T T
Start 5.5 GHz 475 MHzi Stop 6.025 GHz Start 5.55 GHz 47 5 WHz! Stop 6.025 GHz
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802.11ac (VHT20) - Channel 149

Bandedge table

Chain O

[Chain 1

REW 1 MHz
VEAT3 MHZ
ST 20ms

Ret 29.27 dBm At 2008

[T WP VIEW

2927
Offset 19.27 B \

\

Marker 1 (T1]
17,75 tBm
574831 Gz
Matker 2 [T1]
-40.03 dBm
555331 Gz
Marker 3(T1]
-31 59 B
569974 Gz
Matker 4 [T1]
-21.52 dBm
571351 GHz
Marker 5(T1]
1253 B
572491 Gz
Matker 6 [T1]
-40.33 dBm
565281 GHz
Marker 7 [T1]
-39.60 cBm
567476 GHz
Matker 6 [T1]
-40.60 dBm
580031 GHz
Marker 8 [T1]
-40165 dBm

29.27 -

Ret 2937 dBim

Aft 2048

REW 1 MHz
WEWY 3 MHZ
SWT 20ms

[T1] WP VIER

Offset 19.27 dB

\

N

biarker 1 [T1]
15.08 dBm
574795 GHz

Matker 2[T1]

Miarker 3(T1]
-3354 dBim
569515 GHz

Matker &[T1]
2212 dBm
571672 GHz

biarker §(T1]
1997 dim
572361 GHz

Marker 6[T1]
-40.92 dBm
555162 GHz

biarker 7(T1]
3979 déim
586160 GHz

Marker 6[T1]
-40 57 dEim
£82394 GHz

biarker 9(T1]
-40.20 dBim

7o T T T T T 70 T T T T T EOERETE
Start 5.55 GHz 47.5 MHzi Stop 6.025 GHz Start 555 GHz. 47 5 MHz/ Stop 6.025 GHz
802.11ac (VHT20) - Channel 165
Bandedge table
Chain 0 [Chain 1
REW 1 MHzZ [T WP VIEW Marker 1 [T1] RV 1 MHz [T1] WP IV Marker 1 [T1]
B3 MHZ 17,63 B WEWY 3 MHZ 15.08 dBm
297 Fe1 2927 dBm Att 2008 ST 20ms SEBO0GHE g 5y FE12927 B At 2008 SWT 20ms 574785 GHz
Offest 18.27 B / \ Warker 2 (1) Offest 1927 B } \ Marker 2[T1)
1 -39.32 dBm -3940 dBm
560510 GHz - 560141 GHz
Marker 3 [T1] Marker 3 [T1]
-40.07 dBm m -33.54 dBm
568341 GHz 5689915 GHz
/ \ Marker 4 [T1] Marker 4 [T1]
400 dBm 22426
570354 GHz 5T1672 GHz
J \ Marker 5(T1] Marker 5 [T1]
y -40.26 dBm ~19.97 dBm
1 572135 GHz 572361 GHz
7 Marker 6 [T1] Maker & [T1]
g ; 1735 dBm 4092 dBim
3 5.85388 GHz 585162 GHz
Marker 7 [T1] Marker 7 [T1]
E it -21.82 dBm -39.79 dBim
2 14 5 a 585637 GHz 586160 GHZ
Marker 8 [T1] Marker & [T1]
40 -29.54 dEm 4057 dEm
557668 GHz 597384 GHz
. Marker 9(71] . Marker 8 [T1]
-40011 dBm -40.20 dBm
7o T T T T T 70 T T T T T R
Start 5.55 GHz 47.5 MHzi Stop 6.025 GHz Start 555 GHz. 47 5 MHz/ Stop 6.025 GHz
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802.11ac (VHT40) - Channel 151

Bandedge table

Chain 0 [Chain 1
REW 1 MHz. [T1IWP VIEW Warker 1 [T1] REW 1 MHZ. [T1] WP BV Marker 1 [T1]
B3 MHZ 914 B WEWY 3 MHZ 9.4 dBm
297 Fe1 2927 dBm At 2008 SWT 20ms SEEMOHT g oy RE1Z927 dBn At 2008 SAT 20 ms 575195 GHz
Offeet 18.27 B \ Warker 2(71) Offest 19.27 dB } \ Marker 2 (71)
-37.56 dBm <37 .08 dBm
563656 GHz 564785 GHz
/ 1 \ Marker 3 [T1] / 1 \ harker 3[T1]
-3252 dBm -34 54 dBm
568763 GHz 569416 GHz
Y \ Marker 4 [T1] m Marker 4 [T1]
-26.27 dBm -26.34 dBm
571541 GHz 571256 GHz
’ ‘ Marker 5 [T1] J L harker & [T1]
. -26.45 B . 24.51 dBim
572361 GHz 572373 GHz
Marker 6 [T1] Marker B(T1]
E - -40.21 dEm E - -35.93 dEm
585423 GHz 555471 GHz
3 ‘TM W\I | Marker 7 [T1] \i\y \ | Marker 7[T1]
E 7 -36.07 dBm E i -35.82 dBm
6 g 9 586243 GHz 585649 GHT
1 , + Marker B [T1] ol Marker B(T1]
- 39,95 dBm - -38 63 dBm
590066 GHz 520280 GHz
. Warker 3[71] . Werker 8(71)
38 24 dBm -4013 dBm
7o T T T T T 70 T T T T T R
Start 5.55 GHZ 475 MHz/ Stop 6.025 GHz Start 555 GHz 47 5 MHz/ Stop 6.025 GHz
802.11ac (VHT40) - Channel 159
Bandedge table
Chain 0 |Chain 1
REW 1 MHz. [T1IWP VIEW Warker 1 [T1] REW 1 MHZ [T1] WP BV Marker 1 [T1]
B3 MHZ 14.50 B WEWY 3 MHZ 14.50 dBm
297 Fe1 2927 dBm At 2008 SWT 20ms SESTESOHT | oy RE1Z97 dBm At 2008 ST 20ms 578795 GHz
offset13.27 9B / \ Warker 2 (1) Offest 19.27 dB } \ Marker 2[T1)
-36.01 dBm -38.01 dBm
564868 GHz 564868 GHz
Warker 3 [T1] Marker 3[T1]
/ N\ \ -33.23 dBim / m \ -3323 dEim
T 5 B9796 GHz T 569796 GHz
( \ Marker 4 [T1] ( \ Marker 4 [T1]
-30.71 dBm -30.71 dBm
571530 GHz 571530 GHz
I l Marker 5[T1] J l harker 5[T1]
. -33.82 cBIm . 3392 dBim
572084 GHz 572064 GHz
Marker 6 [T1] Marker 6 (T1]
-25.96 dBm -25.96 dBm
585198 GHz 565198 GHz
Marker 7 [T1] harker 7[T1]
~27.71 dBm =27 71 dBm
585613 GHz 585613 GHz
Marker B [T1] Marker B (T1]
-32.46 dBm -32.46 dBm
588368 GHz 558368 GHz
; Marker 3[T1] ; Marker 3(T1]
-34.47 dBm -34 47 dBm
7 T T T T T 70 T T T T 7 [
Start 5.55 GHZ 475 MHz/ Stop 6.025 GHz Start 555 GHz 47 5 MHz/ Stop 6.025 GHz
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802.11ac (VHT80) - Channel 155

Bandedge table

Chain 0

[Chain 1

REW 1 MHzZ [T1I WP VIEW
WEW 3 MHZ
2927 Ret 29.27 dBm Att 20 dB SWT 20 ms
Otteet 19.27 dB / \
/ 1 \
¥ |, -
3
i 7
Wy, .
ol

T T
Start 5.55 GHz 475 MHz

T
Stop 6025 GHz

Marker 1 (T1]
653 B
577075 GHz

Matker 2 [T1]
-37.82 dBm
564375 GHz

Marker 3(T1]
-32.01 B
569701 GHz

Matker 4 [T1]
-29.05 dBm
571874 Gz

Marker 5(T1]
-26.42 B
572373 Oz

Matker 6 [T1]
3181 dBm
565352 GHz

Marker 7 [T1]
-33.60 cBm
566575 Gz

Matker 6 [T1]
-36.37 dBm
568487 Gz

Marker 8 [T1]
-39.39 dBm

Ret 2937 dBim

507 Att 2008

REW 1 MHZ
WENY 3 MHE 51 dEm
ST 20ms 577550 GHz

[TUMPYEY parer 1 171)

Offset 19.27 dB

Matker 2[T1]
~38.05 dBm

563348 GHz

Marker 3(T1]
3201 dBm

569535 GHz
Matker &[T1]
27 54 dBm

571826 GHz
Marker 5(T1]
2569 dBim

572361 GHz
Marker 6[T1]
-3515 dBm

565166 GHz
Marker 7 [T1]

3301 dim
585590 GHz

Marker 6[T1]
-34.83 dEm
58220 GHz

biarker 9(T1]

-38.56 dBim

T
Start 555 GHz

! ! [euREaul
475 MHz) Stop 5.025 GHr
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5 Pictures of Test Arrangements
Please refer to the attached file (Test Setup Photo).
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6 Appendix A — Radiated Emission Measurement
6.1 Limits of Radiated Emission Measurement
Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table.
Frequencies Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

NOTE:

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

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. 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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6.2 Test Instruments

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.

MANUFACTURER DATE UNTIL

;Z?lteﬁfce'ver N9038A MY50010156 | Aug. 18, 2016 | Aug. 17, 2017

Horn_Antenna

O ARIBECK BBHA9120-D 9120D-406 | Dec. 28, 2016 | Dec. 27, 2017

E;j?lmp"f'er EMC12630SE 980384 Feb. 02, 2017 | Feb. 01, 2018
EMC104-SM-SM-1200 | 160922 Feb. 02, 2017 | Feb. 01, 2018

RF Cable EMC104-SM-SM-2000 | 150317 Mar. 29, 2017 | Mar. 28, 2018
EMC104-SM-SM-5000 | 150322 Mar. 29, 2017 | Mar. 28, 2018

Spectrum Analyzer N9030A MY54490520 | July 29, 2016 | July 28, 2017

Keysight

Er,\i;:/?mp"f'er EMC184045SE 980386 Feb. 02, 2017 | Feb. 01, 2018

Horn_Antenna

O ARIECK BBHA 9170 BBHA9170608 | Dec. 15, 2016 | Dec. 14, 2017

364322

RF Cable SUCOFLEX 102 Sodsaly Jan. 15,2017 | Jan. 14, 2018

Software ADT Radiated V8.7.08| NA NA NA

Antenna Tower & Turn Table MF-7802 ME780208406 | NA NA

Max-Full

Boresight Antenna Fixture FBA-01 FBA-SIPO1 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.

. The test was performed in 966 Chamber No. 3.
. The FCC Site Registration No. is 147459
. The CANADA Site Registration No. is 20331-1

ab~ownN

. Tested Date: May 03, 2017

Report No.: RF150226E05E-1
Reference No.: 170523E03

Page No. 55/ 66

Report Format Version:6.1.2




[ BUREALU |
VERITAS

6.3 Test Procedures

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

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

c. The 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.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. 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.

f.  The test-receiver system was set to peak and average detect 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 of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

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

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

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

6.4 Deviation from Test Standard

No deviation
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6.5 Test Setup
Ant. Tower 1-4m

Variable
EUT& 3m
Support Units ' —]

Turn Table D L
Absorber

~
1500n] AAMAAA L

Ground Plane

Test Receiver

\__l_l
O O O

!

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

6.6 EUT Operating Conditions

3. Connect the EUT with the support unit A (Notebook Computer) which is placed on a testing table.

4. The communication partner run test program “QRCT_CONN.exe” to enable EUT under
transmission/receiving condition continuously at specific channel frequency.
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6.7

Test Results

The EUT’s antenna had been pre-tested on the positioned of each 3 axis. The worst case was found when
positioned on Z-plane.

802.11a

CHANNEL

TX Channel 140

FREQUENCY RANGE

1GHz ~ 40GHz

DETECTOR
FUNCTION

Peak (PK)

Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MH2) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5725.00 48.9 PK 78.2 -29.3 3.82H 102 44.5 4.4
2 #5725.00 36.8 AV 54.0 -17.2 3.82H 102 32.4 4.4
REMARKS:

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

5. " #": The radiated frequency is out of the restricted band.

Level
(dBuVim)
80—

80

7O

&0

50

40

30

20

10

0-|
1000

1 1
5000 10000

1 1
20000 25000

Frequency (MHz)

1
15000

1
30000

1
35000

1
40000
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CHANNEL TX Channel 140 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MHz2) LEVEL (dBuV/m) @B) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5725.00 52.2 PK 78.2 -26.0 217V 167 47.8 4.4
2 #5725.00 41.3 AV 54.0 -12.7 217V 167 36.9 4.4
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " #": The radiated frequency is out of the restricted band.

Level
(dBuVim}
80—

80

70

60

50

40

30

20

10

0=} 1 1 1 1 1 1 1 1
1000 5000 10000 15000 20000 25000 30000 35000 40000
Frequency (MHz)
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802.11ac (VHT20)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. T;ES) LEVEL (dlélg/lvl;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5725.00 50.8 PK 78.2 -27.4 3.80H 92 46.4 4.4
2 #5725.00 38.5 AV 54.0 -15.5 3.80H 92 34.1 4.4
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5."#": The radiated frequency is out of the restricted band.
Level

(dBuVim)
90

80

7O

&0

50

40

30

20

10

D_
1 1 I I ] ] ] ] I
1000 5000 10000 15000 20000 25000 30000 35000 40000

Frequency {MHz)
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CHANNEL TX Channel 140 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MHz2) LEVEL (dBuV/m) @B) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5725.00 58.9 PK 78.2 -19.3 2.03V 253 54.5 4.4
2 #5725.00 44.2 AV 54.0 -9.8 2.03V 253 39.8 4.4
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " #": The radiated frequency is out of the restricted band.

Level
(dBuVim}
80—

80

70

60

50

40

30

20

10

0=} 1 1 1 1 1 1 1 1
1000 5000 10000 15000 20000 25000 30000 35000 40000
Frequency (MHz)

Report No.: RF150226E05E-1 Page No. 61/ 66 Report Format Version:6.1.2
Reference No.: 170523E03




o

828
BUREAU

802.11ac (VHT40)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. T;ES) LEVEL (dlélg/lvl;rm) M)?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5470.00 52.8 PK 74.0 -21.2 3.88 H 92 48.6 4.2
2 #5470.00 39.4 AV 54.0 -14.6 3.88 H 92 35.2 4.2
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5."#": The radiated frequency is out of the restricted band.
Level

(dBuVim)
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CHANNEL TX Channel 102 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MHz2) LEVEL (dBuV/m) @B) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5470.00 58.3 PK 74.0 -15.7 2.02V 149 54.1 4.2
2 #5470.00 44.2 AV 54.0 -9.8 2.02V 149 40.0 4.2
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " #": The radiated frequency is out of the restricted band.
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802.11ac (VHT80)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. T;ES) LEVEL (dlélg/lvl;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5470.00 51.4 PK 74.0 -22.6 1.62 H 309 47.2 4.2
2 #5470.00 37.6 AV 54.0 -16.4 1.62 H 309 33.4 4.2
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5."#": The radiated frequency is out of the restricted band.
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CHANNEL TX Channel 106 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MHz2) LEVEL (dBuV/m) @B) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5470.00 59.4 PK 74.0 -14.6 2.09V 148 55.2 4.2
2 #5470.00 46.4 AV 54.0 -7.6 2.09V 148 42.2 4.2
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value

5. " #": The radiated frequency is out of the restricted band.
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Appendix B — Information on 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 accredited and
approved according to ISO/IEC 17025.

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

Linko 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.

--- END -
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