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e I Report No.: FR580303AB

SPORTON LAB.

Project No: CB10409011
1. VERIFICATION OF COMPLIANCE

Product Name :  Wireless-AC/N Premium Dual Radio Outdoor Access Point
Brand Name : CISCO
ModelNo. :  WAPS71E
Applicant PEGATRON CORPORATION
Test Rule Pari(s) : 47 CFR FCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant to evaluate the EMC performance of the product
sample received on Aug. 04, 2015 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration

specified is frue and accurate for showing the sample’s EMC nature.

-~ Sam Chen

SPORTON INTERNATIONAL INC.

Report Format Version: Rev. 01 Page No. t1of144
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2. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart E
Part Rule Section Description of Test Result Under Limit
4.1 15.207 AC Power Line Conducted Emissions Complies 4,75 dB
40 15.407(a) 26dB Spectrum Bandwidth and 99% Occupied Complies )
Bandwidth
4.3 15.407(e) 6dB Spectrum Bandwidth Complies -
4.4 | 15.407(q) Maximum Conducted Output Power Complies 0.08 dB
4.5 | 15.407(q) Power Spectral Density Complies 0.06 dB
4.6 | 15.407(b) Radiated Emissions Complies 3.44 dB
4.7 15.407(b) Band Edge Emissions Complies 0.02 dB
4.8 15.407(Q) Frequency Stability Complies -
4.9 15.203 Antenna Requirements Complies -
Report Format Version: Rev. 01 PageNo.  : 2 of 144
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3. GENERAL INFORMATION
3.1. Product Details

ltems Description
Product Type WLAN (3TX, 3RX)
Radio Type Intentional Transceiver
Power Type From PoE
Modulation IEEE 802.11a: OFDM
IEEE 802.11n/ac: see the below table
Data Modulation IEEE 802.11a/n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
IEEE 802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM / 256QAM)
Data Rate (Mbps) IEEE 802.110: OFDM (6/9/12/18/24/36/48/54)
IEEE 802.11n/ac: see the below table
Frequency Range 5150 ~ 5350MHz / 5470 ~ 5725MHz / 5725 ~ 5850 MHz
Channel Number 24 for 20MHz bandwidth ; 11 for 40MHz bandwidth

5 for 80MHz bandwidth

Channel Band Width (99%) Band 1:

IEEE 802.11a: 16.92 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.88 MHz
IEEE 802.11ac MCSO/Nss1 (VHT40): 37.20 MHz
I[EEE 802.11ac MCSO/Nss1 (VHT80): 76.40 MHz
Band 2:

IEEE 802.11a: 16.80 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.76 MHz
I[EEE 802.11ac MCSO/Nss1 (VHT40): 37.20 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 76.40 MHz
Band 3:

IEEE 802.11a: 16.80 MHz

IEEE 802.11ac MCSO/Nss1 (VHT20): 17.88 MHz
I[EEE 802.11ac MCSO/Nss1 (VHT40): 36.80 MHz
I[EEE 802.11ac MCSO/Nss1 (VHT80): 76.40 MHz
Band 4:

IEEE 802.11a: 17.28 MHz

I[EEE 802.11ac MCSO/Nss1 (VHT20): 18.12 MHz
I[EEE 802.11ac MCSO/Nss1 (VHT40): 37.00 MHz
IEEE 802.11ac MCSO/Nss1 (VHT80): 76.00 MHz

Report Format Version: Rev. 01 Page No. - 30f 144
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Maximum Conducted Output

Power

Band 1:

IEEE 802.11a: 19.84 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20):
IEEE 802.11ac MCSO/Nss1 (VHT40):
IEEE 802.11ac MCSO/Nss1 (VHT80):
Band 2:

IEEE 802.11a: 21.66 dBm

I[EEE 802.11ac MCSO/Nss1 (VHT20):
IEEE 802.11ac MCSO/Nss1 (VHT40):
IEEE 802.11ac MCSO/Nss1 (VHT80):
Band 3:

IEEE 802.11a: 21.74 dBm

IEEE 802.11ac MCSO/Nss1 (VHT20):
IEEE 802.11ac MCSO/Nss1 (VHT40):
I[EEE 802.11ac MCSO/Nss1 (VHT80):
Band 4:

IEEE 802.11a: 27.03 dBm

I[EEE 802.11ac MCSO/Nss1 (VHT20):
I[EEE 802.11ac MCSO/Nss1 (VHT40):
IEEE 802.11ac MCSO/Nss1 (VHT80):

19.87 dBm
19.84 dBm
19.81 dBm

21.81 dBm
23.87 dBm
17.80 dBm

21.85 dBm
23.92 dBm
23.37 dBm

27.18 dBm
23.53 dBm
20.91 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Items

Description

Communication Mode

IP Based (Load Based)

Frame Based

TPC Function

With TPC

Without TPC

Weather Band (5600~5650MHz)

With 5600~5650MHz

Without 5600~5650MHz

Beamforming Function

With beamforming

X000

Without beamforming

Operating Mode

Outdoor access point

Indoor access point

Fixed point-to-point access points

OO 0OX O XXX

Mobile and portable client devices

Report Format Version: Rev. 01
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3.2.

Antenna and Band width

Antenna Three (TX)

Band width Mode 20 MHz 40 MHz 80 MHz
IEEE 802.11a \ X X
IEEE 802.11n \ \" X

IEEE 802.11ac \ \" \'

IEEE 11n/ac Spec.
Protocol Number of Data Rate / MCS
Transmit Chains (NTX)

802.11n (HT20) 3 MCS 0-23

802.11n (HT40) 3 MCS 0-23
802.11ac (VHT20) 3 MCS 0-9/Nss1-3
802.11ac (VHT40) 3 MCS 0-9/Nss1-3
802.11ac (VHT80) 3 MCS 0-9/Nss1-3

IEEE 802.11ac

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
Then EUT supports HT20 and HT40.
Note 2: IEEE Std. 802.11ac modulation consists of VHT20, VHT40, VHT80 and VHT160 (VHT: Very High
Throughput). Then EUT supports VHT20, VHT40 and VHT80.
Note 3: Modulation modes consist of below configuration: HT20/HT40: IEEE 802.11n, VHT20/VHT40/VHT80:

Accessories

Description

Wall-mounted rack*1 sets

RJ-45 cable*1: Shielded, 3m

Report Format Version: Rev. 01
FCC ID: VUI-WAP571E
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3.3. Table for Filed Antenna

For EUT 1:
Gain (dlBi)
Ant. Brand Holder P/N Antenna Type Connector
2.4GHz 5GHz
HL TECHNOLOGY
1 GROUP LIMITED 290-30275 Metal Antenna I-PEX 2.65 .
HL TECHNOLOGY
2 GROUP LIMITED 290-30289 Metal Antenna I-PEX 2.76 .
HL TECHNOLOGY
3 GROUP LIMITED 290-30290 Metal Antenna I-PEX 2.98 .
HL TECHNOLOGY
4 GROUP LIMITED 290-30276 Metal Antenna I-PEX - 3.41
HL TECHNOLOGY
5 GROUP LIMITED 290-30287 Metal Antenna [-PEX - 3.38
HL TECHNOLOGY
6 GROUP LIMITED 290-30288 Metal Antenna [-PEX - 3.55

For EUT 2:
Gain (dBi)
Ant. Brand Holder P/N Antenna Type | Connector
2.4GHz S5GHz
Advanced-
1 Connectek Inc. AGM8P-100000 Metal Antenna I-PEX 2.4 -
Advanced-
2 Connectek Inc. AGM8P-100001 Metal Antenna I-PEX 2 -
Advanced-
3 Connectek Inc. AGM8P-100002 Metal Antenna I-PEX 2.1 -
Advanced-
4 Connectek Inc. AGM8P-100003 Metal Antenna I-PEX - 3.4
Advanced-
5 Connectek Inc. AGM8P-100004 Metal Antenna I-PEX - 3.3
Advanced-
6 Connectek Inc. AGM8P-100005 Metal Antenna I-PEX - 3.5
Note: The EUT has six antennas
For 2.4GHz function:
For IEEE 802.11b/g/n mode (3TX/3RX)
Ant. 1, Ant. 2 and Ant. 3 can be used as transmitting/receiving antenna.
Ant. 1, Ant. 2 and Ant. 3 could transmit/receive simultaneously.
For 5GHz function:
For IEEE 802.11a/n/ac mode (3TX/3RX)
Ant. 4, Ant. 5 and Ant. 6 can be used as transmitting/receiving antenna.
Ant. 4, Ant. 5 and Ant. 6 could transmit/receive simultaneously.
Report Format Version: Rev. 01 Page No. 1 60f 144
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Chain 1 Chain 3 Chain 4
Connect to Ant. 1 Connect to Ant. 3 Connect to Ant. 4

Chain 2 Chain 5 Chain 6
Connect to Ant. 2 Connect to Ant. 5 Connect to Ant. 6
Report Format Version: Rev. 01 Page No. - 7 of 144
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3.4. Table for Carrier Frequencies

There are three bandwidth systems.

For 20MHz bandwidth systems, use Channel 36, 40, 44, 48, 52, 56, 60, 64, 100, 104, 108, 112, 116, 120,
124,128, 132, 136, 140, 149, 153, 157, 161, 165.

For 40MHz bandwidth systems, use Channel 38, 46, 54, 62, 102, 110, 118, 126, 134, 151, 159.

For 80MHz bandwidth systems, use Channel 42, 58, 106, 122, 155.

Frequency Band Channel No. Frequency Channel No. Frequency
36 5180 MHz 44 5220 MHz
5150~5250 MHz 38 5190 MHz 46 5230 MHz
Band 1 40 5200 MHz 48 5240 MHz
42 5210 MHz - -
52 5260 MHz 60 5300 MHz
5250~5350 MHz 54 5270 MHz 62 5310 MHz
Band 2 56 5280 MHz 64 5320 MHz
58 5290 MHz - -
100 5500 MHz 120 5600 MHz
102 5510 MHz 122 5610 MHz
104 5520 MHz 124 5620 MHz
5470~5725 MHz 106 5530 MHz 126 5630 MHz
Band 3 108 5540 MHz 128 5640 MHz
110 5550 MHz 132 5660 MHz
112 5560 MHz 134 5670 MHz
116 5580 MHz 136 5680 MHz
118 5590 MHz 140 5700 MHz
149 5745 MHz 157 5785 MHz
5725~5850 MHz 151 5755 MHz 159 5795 MHz
Band 4 153 5765 MHz 161 5805 MHz
155 5775 MHz 165 5825 MHz
Report Format Version: Rev. 01 PageNo.  :8of 144
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3.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test

modes shown in this test report.

Test ltems Mode Data Rate Channel Antenna

AC Power Conducted Emission CTX - - -

Max. Conducted Output Power | 11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165

11Tac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165

11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/ 4+5+6
102/110/134/15
1/159

11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/122/ | 4+5+6
155

Power Spectral Density 11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165

11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165

11Tac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/ 4+5+6
102/110/134/15
1/159

1Tac VHT80 | Band 1~4 | MCSO/Nss1 | 42/58/106/122/ |4+5+6
155

26dB Spectrum Bandwidth & 11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/ | 4+5+6
99% Occupied Bandwidth 64/100/116/140
Measurement [149/157/165

11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165

Report Format Version: Rev. 01 Page No. -9 of 144
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11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/ 4+5+6
102/110/134/15
1/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/122/ | 4+5+6
155
6dB Spectrum Bandwidth 11a/BPSK Band 4 6Mbps 149/157/165 4+5+6
Measurement 11ac VHT20 | Band 4 MCSO/Nss1 | 149/157/165 4+5+6
11ac VHT40 | Band 4 MCSO/Nss1 151/159 4+5+6
11ac VHT80 | Band 4 MCSO/Nss1 155 4+5+6
Radiated Emission Below 1TGHz | CTX - - -
Radiated Emission Above 1TGHz | 11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165
1Tac VHT20 | Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165/
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/ 4+5+6
102/110/134/15
1/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/122/ | 4+5+6
155
Band Edge Emission 11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165
11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/ | 4+5+6
64/100/116/140
/149/157/165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/ 4+5+6
102/110/134/15
1/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/122/ | 4+5+6
155
Frequency Stability 20 MHz Band 1~4 |- 40/60/116/157 |6
40 MHz Band 1~4 |- 38/62/110/151 6
80 MHz Band 1~4 |- 42/58/106/155 |6
Report Format Version: Rev. 01 Page No. : 10 of 144
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Note:

1. VHT20/VHT40 covers HT20/HT40, due to same modulation. The power setting for 802.11n HT20 and HT40
are the same or lower than 802.11ac VHT20 and VHT40.

2. The PoE is for measurement only, would not be marketed.

Support Unit Brand Model FCC D
PoE CISCO SG300-10MPP N/A
Adapter
(For POE use) LEI NUA5-6540277-11 N/A

The following test modes were performed for all tests:

For Conducted Emission test:

Mode 1. CTX - EUT 1 + WLAN 2.4GHz/5GHz

Note: The difference between EUT 1 and EUT 2 is antenna location, and different antenna location doesn’t
affect Conducted Emission test. Thus, only EUT 1 was tested and recorded in this test report.

For Radiated Emission test below 1GHz:

Mode 1. CTX - Place EUT 1 in Y-axis + WLAN 2.4GHz/5GHz

Mode 2. CTX - Place EUT 1 in Z-axis + WLAN 2.4GHz/5GHz

Mode 1 has been evaluated to be the worst case between Mode 1~2, thus measurement for Mode 3 will
follow this same test mode.

Mode 3. CTX - Place EUT 2 in Y-axis + WLAN 2.4GHz/5GHz

Mode 3 is the worst case, so it was selected to record in this test report.

For Radiated Emission test above 1GHz:

There are two modes of EUT, one is Place EUT in Y axis, and the other is Place EUT in Z axis, after evaluating,
Place EUT in Y axis has been evaluated to be the worst case, so it was selected to test and record in this test
report.

Mode 1. CTX - Place EUT 1 in Y-axis

For Radiated Emission Co-location test:

There are two modes of EUT, one is Place EUT in Y axis, and the other is Place EUT in Z axis.

Place EUT in Y axis generated the worst test result for Radiated emission above 1GHz test, thus the
measurement for Radiated emission co-location test will follow this same test configuration.

For Co-location MPE and Radiated Emission Co-location Test:

The EUT could be applied with 2.4GHz WLAN function and 5GHz WLAN function; therefore Co-location
Maximum Permissible Exposure (Please refer to FA: 580303) and Radiated Emission Co-location (please
refer to Appendix B) tests are added for simultaneously transmit between 2.4GHz WLAN function and 5GHz
WLAN function.

3.6. Table for Testing Locations

Test Site Location
Address: No.8, Lane 724, Bo-qi St., Jhubei City, Hsinchu County 302, Taiwan, R.O.C.
TEL: 886-3-656-9065

FAX: 886-3-656-9085
Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No
03CHO01-CB SAC Hsin Chu 262045 IC 4086D -
COO01-CB Conduction Hsin Chu 262045 IC 4086D -
THO1-CB OVEN Room Hsin Chu - - -
Open Area Test Site (OATS); Semi Anechoic Chamber (SAC).
Report Format Version: Rev. 01 Page No.  :11o0f 144
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3.7. Table for Multiple Listing

3.8.

The EUTs are identical to each other in all aspects except for the following table:

EUT Description
EUT 1 The brand holder antenna gain and the 2.4GHz antenna location of the
EUT 2 antennas are different between these two EUTs.

Note: EUT 1 and EUT 2 are the same type antennas, EUT 1’ s gain is higher than that of EUT 2, so only EUT 1

was tested and recorded in this report.

Table for Supporting Units

For Test Site No: 03CHO1-CB and THO1-CB

Support Unit Brand Model FCCID
Notebook DELL E4300 DoC
PoE CISCO SG300-10MPP N/A
Adapter
(For PoE use) LEI NUA5-6540277-11 N/A
For Test Site No: CO01-CB
Support Unit Brand Model FCCID
Notebook DELL E6430 DoC
PoE CISCO SG300-10MPP N/A
Adapter
(For PoE use) LEI NUA5-6540277-11 N/A
Report Format Version: Rev. 01 Page No. - 12 of 144
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3.9. Table for Parameters of Test Software Setting

During testing, Channel and Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF

output power expected by the customer and is going to be fixed on the firmware of the final end product.

Test Software Version Mtool 2.0.2.3
Test Frequency (MHz)
NCB: 20MHz
Mode

5180|5200 | 5240|5260 | 5300 | 5320|5500 | 5580|5700 | 5745 | 5785|5825
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz

802.11a 58 | 67 | 56 | 64 | 64 | 64 | 64 | 65 | 65 76 | 83 | 88

802.1Tac MCSO/Nss1 VHT20 | 58 | 57 | 56 | 656 | 656 | 65 | 656 | 65 | 656 | 76 | 88 | 86

Mode NCB: 40MHz

5190 | 5230 | 5270 5310 | 5510 | 5550 | 5670 | 5755 | 5795
802.11ac MCSO/Nss1 VHT40 MHz MHz MHz MHz MHz MHz MHz MHz MHz

58 57 75 58 65 74 70 63 74

Mode NCB: 80MHz

5210 MHz 5290 MHz 5530 MHz 5610 MHz 5775 MHz

802.11Tac MCSO/Nss1 VHT80
58 49 64 72 63

3.10. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

3.11.Duty Cycle

T OnTime | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW
(ms) (ms) (%) (dB) (kHz)
802.11a 2.038 2.076 98.18 0.08 0.01
802.11Tac MCSO0/Nss1 VHT20 1.914 1.948 98.25 0.08 0.01
802.11ac MCSO/Nss1 VHT40 0.911 0.979 93.06 0.31 1.10
802.1Tac MCSO/Nss1 VHT80 0.425 0.498 85.34 0.69 2.35
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3.12. Test Configurations

3.12.1. AC Power Line Conduction Emissions Test Configuration
AC main
o
il
|
PoE
J EUT

(9%}

LAN NB
ltem Connection Shielded Length
1 Power cable No 3.8m
2 RJ-45 cable Yes 3m
3 RJ-45 cable No 10m
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3.12.2. Radiation Emissions Test Configuration

2 Connector
EUT
NB PoE
ltem Connection Shielded Length
1 RJ-45 cable No 10m
2 RJ-45 cable Yes 3m
3 RJ-45 cable No 10m
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4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1. Limit

For this product that is designed to connect to the AC power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30

MHz shall not exceed below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

4.1.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

4.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT or host of EUT has to be placed 0.4 meter far
from the conducting wall of the shielding room and at least 80 centimeters from any other
grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms
coupling impedance.

4. The frequency range from 150 kHz to 30 MHz was searched.

5. Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6. The measurement has to be done between each power line and ground at the power terminal.
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4.1.4. Test Setup Layout

4.1.5.

4.1.6.

10 1::1 EUT
m
— e 5 Hon-conductive Table
1 1 11 1.5x1m
[ !
1 3 -J, f ‘-'.-"-—‘T— I /
8 AR ST Pt
| :r A
3 1 /
6 / 5 4
!
1 .
LA 1rs
l Yy { e { 1
] |y
\ #0cm
I 4
7 _ .? a2
/ \f/’ 3.3 | )
1 1 31 —
— 33 d
L] 3 40em
.~ L Conducting Ground Plane
\ Extends At Least 0.5m
LISH LISH et Beyond EUT System Footprint
—
—_ 3.2

Bonded To Ground Plane

LEGEND:

(1) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

(2) /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall
not exceed 1T m.

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 Q. LISN
can be placed on top of, or immediately beneath, reference ground plane.

(3.1) All other equipment powered from additional LISN(s).

(3.2) Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

(3.3) LISN at least 80 cm from nearest part of EUT chassis.

(4) Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal use.
(5) Non-EUT components of EUT system being tested.

(6) Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

(7) Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the

ground plane.

Test Deviation

There is no deviation with the original standard.
EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.
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4.1.7. Results of AC Power Line Conducted Emissions Measurement
Temperature 25°C Humidity 63%
Test Engineer Edison Lin Phase Line
Configuration C1X Test Mode Mode 1
80 Level (dBuV) Date: 2015-08-26 Time: 23:58:16
70
60 | CISPR 22_B_QP
CISPR 22_B_AV
50 i | =
40
1
30 3
20 'LLIL‘]%A’III- H
10
l"3{1.1!':421.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freg Level Limit Line Level Factor Loss Pol/Phase Remark
MHz  dBuV dB  dBuV  dBuV dB dB
1 8.1582 48.99 -14.57 55.56 31.84 9.93 8.82 LINE Average
2 #.1582 46.72 -18.84 65.56 36.77 9.93 0.82 LINE QP
[ 3 ©9.3215 44.92 -4.75 49.67 34.95 9.93 ©.84 LINE Average
4 8.3215 45.86 -14.61 59.67 35.89 9.93 .84 LINE QP
5 ®.5261 35.52 -18.48 46.88 25.54 9.94 9.84 LINE Average
6 ©8.5261 37.87 -18.13 56.88 27.89 9.94 ©.84 LINE QP
7 3.9147 26.78 -19.22 46.88 16.69 19.82 B.87 LINE Average
8 3.9147 27.24 -28.76 56.88 17.15 108.82 ©.87 LINE QP
9 7.6885 27.83 -22.17 56.88 17.54 16.13 ©.16 LINE Average
18 7.6885 28.65 -31.35 68.88 18.36 19.13 B.16 LINE QP
11 9.6959 31.57 -18.43 58.88 21.17 106.17 ©.23 LINE Average
12 9.6959 31.71 -28.29 60.006 21.31 16.17 ©.23 LINE QP
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Temperature 25°C Humidity 63%
Test Engineer Edison Lin Phase Neutral
Configuration C1X Test Mode Mode 1

Level (dBuV) Date: 2015-08-26 Time: 23:55:07

80

70

CISPR 22_B_QP

60 |

CISPR 22_B_AV

40

30

20

10

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark

MHz dBuV dB dBuV  dBuV dB dB

1 @8.1687 39.72 -15.71 55.43 29.92 9.78 ©.02 NEUTRAL Average
2 @.1687 46.97 -18.46 65.43 37.17 9.78 ©0.02 NEUTRAL QP
3 @8.3218 44.69 -4.97 49.66 34.86 9.79  ©0.84 NEUTRAL Average
4 B.3218 44.72 -14.94 59.66 34.89 9.79 g8.84 NEUTRAL QP
5 @.5155 23.16 -17.84 46.8@ 18.32 9.88 ©.04 NEUTRAL Average
6 @.5155 36.38 -19.62 56.08 26.54 9.88 ©.04 NEUTRAL QP
7 3.6783 27.32 -18.68 4o6.0@ 17.39 9.87 0.06 NEUTRAL Average
8 3.6783 27.87 -28.13 56.8@ 17.94 9.87 0.06 NEUTRAL QP
9 7.8172 28.42 -21.58 50.80 18.23 9.97 8.17 NEUTRAL Average
1@ 7.8172 29.21 -38.79 60.6@ 19.867 9.97 ©.17 NEUTRAL QP
11 9.6664 23.91 -21.89 50.08 18.68 10.08 ©.23 NEUTRAL Average
12 9.6664 31.97 -28.93 60.0@ 20.84 10.0@ 0.23 NEUTRAL QP

Note:

Level = Read Level + LISN Factor + Cable Loss.
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4.2, 26dB Bandwidth and 99% Occupied Bandwidth Measurement

4.2.1. Limit
No restriction limits.

4.2.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
26dB Bandwidth
Specirum Parameters Setting
Attenuation Auto

Span Frequency

> 26dB Bandwidth

RBW Approximately 1% of the emission bandwidth
VBW VBW > RBW
Detector Peak
Trace Max Hold
Sweep Time Auto
99% Occupied Bandwidth
Spectrum Parameters Setting
Span 1.5 times to 5.0 times the OBW
RBW 1 % to 5 % of the OBW
VBW = 3 x RBW
Detector Peak
Trace Max Hold

4.2.3. Test Procedures

For Radiated 26dB Bandwidth and 99% Occupied Bandwidth Measurement:

1. The transmitter was radiated to the spectrum analyzer in peak hold mode.

2. 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%.

4.2.4. Test Setup Layout

For Radiated 26dB Bandwidth and 99% Occupied Bandwidth Measurement:

This test setup layout is the same as that shown in section 4.6.4.

4.2.5. Test Deviation

There is no deviation with the original standard.

4.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.2.7. Test Result of 26dB Bandwidth and 99% Occupied Bandwidth

Temperature 20°C Humidity 55%
Test Engineer Eddie Weng
Mode Frequency 26dB [I'B\;Iznzc;lwidth 99% Occu(ph;iczichndwidth
5180 MHz 19.68 16.80
5200 MHz 19.68 16.92
5240 MHz 19.56 16.92
5260 MHz 19.44 16.80
5300 MHz 19.56 16.80
802114 5320 MHz 19.68 16.68
5500 MHz 19.68 16.68
5580 MHz 19.68 16.80
5700 MHz 19.44 16.56
5745 MHz 19.44 16.68
5785 MHz 20.28 16.68
5825 MHz 23.04 17.28
5180 MHz 20.40 17.88
5200 MHz 20.28 17.88
5240 MHz 20.40 17.76
5260 MHz 20.40 17.76
5300 MHz 20.28 17.76
802.11ac 5320 MHz 20.40 17.76
MCS0/Nss1 VHT20 5500 MHz 20.40 17.76
5580 MHz 20.52 17.88
5700 MHz 20.28 17.76
5745 MHz 20.28 17.76
5785 MHz 30.36 18.12
5825 MHz 30.48 18.00
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Mode Frequenc 26dB Bandwidth 99% Occupied Bandwidth

quency (MHz) (MHz)
5190 MHz 41.20 37.20
5230 MHz 40.80 37.00
5270 MHz 40.80 37.20
5310 MHz 40.80 36.80

802.11ac
5510 MHz 41.20 36.80
MCSO/Nss1 VHT40
5550 MHz 41.00 36.80
5670 MHz 40.80 36.80
5755 MHz 41.00 37.00
5795 MHz 40.80 37.00
5210 MHz 81.60 76.40
5290 MHz 82.00 76.40
802.11ac
5530 MHz 82.00 76.40
MCSO/Nss1 VHT80
5610 MHz 82.00 76.00
5775 MHz 82.00 76.00
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5180 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz . dB
19. D00

Ref 97 dBuv *Att 0 dB SWT 20 ms

=9

D1 82.2[42 dBuVvj
-8

/V Vv \ —

D2 5/6.242 dBy

! W \

4

i L

L2

-1

F2
F1 |
Lo ‘

Center 5.18 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:05:12

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5200 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz 1.95 dB

Ref 97 dBpv *Att 0 dB SWT 20 ms 19.

9

-~ b1 82.1J44 dBp va&m = — - —
v 2 L1919 5
\/ \VARY| Temp 2 3]
69.p1 dBuv
s|l.208880p00 GHz
b2 5l6.144 dpm

'5 v \

6

L4 \ 3DB
| 5 /MAWI \/I WP/}W\'{.
bbb Vol gt
-2
-1
F2
Fl |
'O \ \
Center 5.2 GHz 6 MHz/ Span 60 MHz
Date: 26.AUG.2015 15:07:35
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5240 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz
19. 00

Ref 97 dBuv *Att 0 dB SWT 20 ms

=9

- D1 82.1ja8 dABpvj A

al f”/ N \\,

T -
M W/A A
skl Ay

F1 |

T T T
=) = N §

Center 5.24 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:08:43

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5260 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz .08 dB
9.44

Ref 97 dBuv *Att 0 dB SWT 20 ms
-9
59.p7 dBuv
b1 84.2/61 dBny] —SUSZOPUT GHZ
. PN o : ~
. - 1.1 dBpv
V.\ '\/l“\/ vl 5|.251960p00 GHz
7 V] g Temp 2| [TL OB

6

D2 58.261 dpny

=5

} A \

=3

=2

-1

-0

Center 5.26 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:09:27
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5300 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.26 dB
19.

Ref 97 dBuv *Att 0 dB SWT 20 ms

: B A\ N
I A/ Ay

W v "4 \
re D2 58.389 dbm
Lo v‘J A

"// \ n 3DB

|, vﬂM W | W%

L2

-1

F2

Lo —
[ [

Center 5.3 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:10:47

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5320 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz
9

Ref 97 dBuv *Att 0 dB SWT 20 ms
-9
dBuv
>1 84.8[12 dBp -
-8 Femp—H—F—OBYF
TIEW| -
2| 71.B3 dBpVv
YM /A\ 5l.3120 D00 GHz
r v A Temp 2| LT 7]
- 3PV
| o 5 8760p00 GHz

D2 58.812 dBul\

A |

e N
perethd TR W

=2

-1

F2
Fl \
[ \ \

Center 5.32 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:11:34
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5500 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.62 dB
19.

Ref 97 dBpv *Att 0 dB SWT 20 ms
=9
D1 85.3]16 dBuVvj
mEe il
BEZ |, A
] 7 YA

= 7 oI 316 dfT

) ./

WHJU w\(‘u':-”‘Wﬁ%ﬁ

L2

-1

F2
F1 |
Y

Center 5.5 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:11:57

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5580 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz
9

Ref 97 dBpv *att 0 dB SWT 20 ms
Lo
b1 85.2045 aBpy] -
s Jal -
- —
. 70 . e
)7;/{\ ,[\\ 5].5720
=7 L4 v

Temp 2| [

= DA R SR ZTVRY

) V/

=2

-1

F2
Fl |
-0

Center 5.58 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:12:44
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5700 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 1.44 dB
19.44 )0

Ref 97 dBuv *Att 0 dB SWT 20 ms

=9

D1 83.5)5 dBm

S |, | A

| /ﬂw/ et \7\/

ﬁZ o \

L2

-1

F2
Fl |
Y

Center 5.7 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:13:39

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5745 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz .77 dB
9.44

Ref 97 dBpv *Att 0 dB SWT 20 ms

9

b1 86.0[5 dBp

6 b dBuv.
A oy ©
-8 Ferm—t F+—oB
IEW| -
e 71.79 dBpv
#‘A 5|.737200p00
7 Temp 2| [T1 OB]
daBpv
5. 753880p00

=5

=2

-1

F2
Fl |

-0

Center 5.745 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:14:33
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5785 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 1.96 dB

Ref 97 dBuv *Att 0 dB SWT 20 ms 20.

i A R Y

I /N T R
ﬁi MMM &M‘ .
it gt

-3

000 MHz

=9

D1 87.6[93 dBpy

L2

-1

Fl |
Y

Center 5.785 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:16:17

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 +
Antenna 5 + Antenna 6 / 5825 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz 1.89 dB

Ref 97 dBpv *Att 0 dB SWT 20 ms

9

)1 88.841 dBu)j
. /M\q ,.
[ T2
]
2 6f2.841 /

6

=5

b

=3

=2

-1

F2

-0

Center 5.825 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:17:19
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5180 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz
20.4

Ref 97 dBuv *Att 0 dB SWT 20 ms

=9

L 1 80 9p2 arpyl

[T,

7

D2 5[4 .922 dBy

ﬁZ J |
vl

L2

-1

F2

Y

Center 5.18 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:21:05

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5200 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz 83 dB

Ref 97 dBpv *Att 0 dB SWT 20 ms

9

_6 | \

T \
Ly (F Pl

=2

-1

F2

-0

Center 5.2 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:21:27
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5240 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 1.74 dB
20.40 )0

Ref 97 dBuv *Att 0 dB SWT 20 ms

=9

TEW IR I ;P\VWMPMY

7

/ \ Temp 2| [
-6 5]
L5 \

|, 3DB

20 AT

L2

-1

F2

-0 -
[

Center 5.24 GHz 6 MHz/ Span 60 MHz

Date: 26.AUG.2015 15:32:21

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5260 MHz

® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Antenna 4 + Antenna 5 + Antenna 6/ 5300 MHz

@ *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz .16 dB

Ref 97 dBuv *Att 0 dB SWT 20 ms 20.28
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Date: 26.AUG.2015 15:23:55

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /

Antenna 4 + Antenna 5 + Antenna 6/ 5320 MHz

® *RBW 300 kHz Delta 1 [Tl ]
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5700 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Antenna 4 + Antenna 5 + Antenna 6 / 5785 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Antenna 4 + Antenna 5 + Antenna 6 / 5670 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 /
Antenna 4 + Antenna 5 + Antenna 6 / 5795 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
Antenna 4 + Antenna 5 + Antenna 6 / 5290 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 /
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4.3. 6dB Spectrum Bandwidth Measurement

4.3.1. Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz.

4.3.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of spectrum

analyzer.

6dB Spectrum Bandwidth
Specirum Parameters Sefting
Attenuation Auto
Span Frequency > 6dB Bandwidth
RBW 100kHz
VBW > 3 x RBW
Detector Peak
Trace Max Hold
Sweep Time Auto

4.3.3. Test Procedures

For Radiated 6dB Bandwidth Measurement:

1. The transmitter was radiated to the spectrum analyzer in peak hold mode.

2. Test was performed in accordance with KDB789033 D02 vO1 for Compliance Testing of Unlicensed
National Information Infrastructure (U-NIl) Devices - section (C) Emission Bandwidth.

3. Multiple antenna system was performed in accordance with KDB662911 D01 v02r01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.

4. Measured the spectrum width with power higher than 6dB below carrier.
4.3.4. Test Setup Layout

For Radiated 6dB Bandwidth Measurement:

This test setup layout is the same as that shown in section 4.6.4.
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4.3.5. Test Deviation
There is no deviation with the original standard.
4.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.3.7. Test Result of 6dB Spectrum Bandwidth

Temperature 20°C Humidity 55%
Test Engineer Eddie Weng
Mode Frequency 6dB Bandwidth (MHz) Min. Limit (kHz) Test Result
5745 MHz 11.28 500 Complies
802.11a 5785 MHz 11.28 500 Complies
5825 MHz 11.28 500 Complies
802.11ac 5745 MHz 13.84 500 Complies
MCSO/Nss1 5785 MHz 16.32 500 Complies
VHT20 5825 MHz 12.64 500 Complies
802.11ac 5755 MHz 33.28 500 Complies
MCSO/Nss1
VHT40 5795 MHz 36.48 500 Complies
802.11ac
MCSO/Nss1 5775 MHz 73.20 500 Complies
VHT80

Note: All the test values were listed in the report.

For plots, only the channel with worse result was shown.

Report Format Version: Rev. 01 Page No. - 44 of 144
FCC ID: VUI-WAPS571E Issued Date : Oct. 05, 2015



SPORTON LAB.

Report No.: FR580303AB

6 dB Bandwidth Plot on Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6 / 5785 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Antenna 4 + Antenna 5 +

Antenna 6 / 5755 MHz
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4.4, Maximum Conducted Output Power Measurement

4.4.1. Limit

Frequency Band

Limit

X] |5.15~5.25 GHz

Operating Mode

X | Outdoor access point

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
(30dBm) provided the maximum antenna gain does not
exceed 6 dBi. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power
spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.
The maximum e.i.r.p. at any elevation angle above 30
degrees as measured from the horizon must not exceed
125 mW (21 dBm).

] | Indoor access point

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
(30dBm) provided the maximum antenna gain does not
exceed 6 dBi. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power
spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.

[] | Fixed point-to-point access points

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
(30dBm). Fixed point-to-point U-NII devices may employ
antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted
output power or maximum power spectral density. For
fixed point-to-point transmitters that employ a directional
antenna gain greater than 23 dBi, a 1 dB reduction in
maximum conducted output power and maximum
power spectral density is required for each 1 dB of
antenna gain in excess of 23 dBi.

[ ] | Mobile and portable client devices

The maximum conducted output power over the
frequency band of operation shall not exceed 250 mW
(24dBm) provided the maximum antenna gain does not
exceed 6 dBi. If transmitting antennas of directional
gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power
spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.
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X | 5.25-5.35 GHz

X |5.470-5.725 GHz

The maximum conducted output power over the
frequency bands of operation shall not exceed the
lesser of 260 mW (24dBm) or 11 dBm 10 log B, where B is
the 26 dB emission bandwidth in megaheriz. If
fransmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output
power and the maximum power spectral density shall
be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

X]|5.725~5.85 GHz

The maximum conducted output power over the
frequency band of operation shall not exceed 1 W
(30dBm). If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum
conducted output power and the maximum power
spectral density shall be reduced by the amount in dB
that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point U-NIl devices operating in
this band may employ fransmitting antennas with
directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted
power.

4.4.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the power

meter.
Power Meter Parameter Setting
Detector AVERAGE

4.4.3. Test Procedures

1. The transmitter output (antenna port) was connected to the power meter.

2. Test was performed in accordance with KDB789033 D02 v01 for Compliance Testing of Unlicensed

National Information Infrastructure (U-NIl) Devices - section (E) Maximum conducted output power

=>3. Measurement using a Power Meter (PM) =>b) Method PM-G (Measurement using a gated RF

average power meter).

3. Multiple antenna systems was performed in accordance with KDB662911 D01 v02r01 Emissions

Testing of Transmitters with Multiple Outputs in the Same Band.

4. When measuring maximum conducted output power with multiple antenna systems,add every result

of the values by mathematic formula.
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4.4.4. Test Setup Layout

OO [ o

Power meter EUT

4.4.5. Test Deviation
There is no deviation with the original standard.
4.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.4.7. Test Result of Maximum Conducted Output Power

Temperature 20°C Humidity 55%
Test Engineer Eddie Weng Test Date Aug. 12, 2015 ~ Aug. 26, 2015
e Frequency Conducted Power (dBm) Max. Limit S
Antenna 4 | Antenna 5 | Antenna 6 Total (dBm)
5180 MHz 14.46 15.53 15.16 19.84 30.00 Complies
5200 MHz 14.53 15.05 15.20 19.71 30.00 Complies
5240 MHz 14.28 15.24 15.15 19.68 30.00 Complies
5260 MHz 16.35 16.63 17.60 21.66 24.00 Complies
5300 MHz 16.32 16.68 17.53 21.64 24.00 Complies
5320 MHz 16.10 16.97 17.48 21.66 24.00 Complies
s02.11a 5500 MHz 16.74 16.78 17.27 21.71 24.00 Complies
5580 MHz 16.85 16.76 17.28 21.74 24.00 Complies
5700 MHz 16.74 16.80 17.25 21.71 24.00 Complies
5745 MHz 19.03 19.21 19.94 24.18 30.00 Complies
5785 MHz 20.53 21.09 21.58 25.86 30.00 Complies
5825 MHz 21.77 22.25 22.71 27.03 30.00 Complies
5180 MHz 14.13 15.67 15.34 19.87 30.00 Complies
5200 MHz 14.63 15.33 15.10 19.80 30.00 Complies
5240 MHz 14.66 15.12 14.91 19.67 30.00 Complies
5260 MHz 16.50 16.98 17.42 21.75 24.00 Complies
5300 MHz 16.49 17.11 17.47 21.81 24.00 Complies
802.11ac
MCSO/Nss] 5320 MHz 16.58 17.12 17.10 21.71 24.00 Complies
VHT20 5500 MHz 16.95 16.92 17.36 21.85 24.00 Complies
5580 MHz 16.71 16.77 17.22 21.68 24.00 Complies
5700 MHz 16.69 16.72 17.36 21.71 24.00 Complies
5745 MHz 18.92 19.23 19.86 24.13 30.00 Complies
5785 MHz 22.06 22.25 22.88 27.18 30.00 Complies
5825 MHz 21.27 21.90 22.16 26.56 30.00 Complies
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Vo Frequency Conducted Power (dBm) Max. Limit —
Antenna 4 | Antenna 5 | Antenna 6 Total (dBm)
5190 MHz 14.55 15.35 15.23 19.83 30.00 Complies
5230 MHz 14.86 15.25 15.08 19.84 30.00 Complies
5270 MHz 18.87 19.19 19.24 23.87 24.00 Complies
802.11ac | 5310 MHz 15.26 15.32 15.67 20.19 24.00 Complies
MCSO/Nss1 | 5510 MHz 16.78 17.16 17.36 21.88 24.00 Complies
VHT40 5550 MHz 19.11 19.22 19.12 23.92 24.00 Complies
5670 MHz 17.89 18.17 18.23 22.87 24.00 Complies
5755 MHz 16.17 16.06 16.42 20.99 30.00 Complies
5795 MHz 18.48 18.73 19.04 23.53 30.00 Complies
5210 MHz 14.98 15.09 15.06 19.81 30.00 Complies
802.11ac | 5290 MHz 12.92 12.86 13.29 17.80 24.00 Complies
MCSO/Nss1 | 5530 MHz 16.67 17.09 16.85 21.64 24.00 Complies
VHT80 5610 MHz 18.21 18.86 18.69 23.37 24.00 Complies
5775 MHz 15.94 16.22 16.24 20.91 30.00 Complies
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4.5. Power Speciral Density Measurement

4.5.1. Limit

The following table is power spectral density limits and decrease power density limit rule refer to section

4.4.1.
Frequency Band Limit

Xl | 5.15~5.25 GHz

Operating Mode

X | Outdoor access point 17 dBm/MHz

[] | Indoor access point 17 dBm/MHz

[] | Fixed point-to-point access points 17 dBm/MHz

] | Mobile and portable client devices |11 dBm/MHz
X | 5.25-5.35 GHz 11 dBm/MHz
[X] | 5.470-5.725 GHz 11 dBm/MHz
X] | 5.725~5.85 GHz 30 dBm/500kHz

4.5.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal
RBW 1000 kHz
VBW 3000 kHz
Detector RMS
Trace AVERAGE
Sweep Time Auto
Trace Average 100 times

Note: If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to
the measured result, whereas RBW (< 500 kHz) is the reduced resolution bandwidth of the
spectrum analyzer set during measurement.
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4.5.3. Test Procedures

1. The transmitter output (antenna port) was connected RF switch to the spectrum analyzer.

2. Test was performed in accordance with KDB789033 D02 vO1 for Compliance Testing of Unlicensed
National Information Infrastructure (U-NII) Devices - section (F) Maximum Power Spectral Density (PSD).

3. Mulliple antenna systems was performed in accordance KDB662911 DO1 v02r01 in-Band Power
Spectral Density (PSD) Measurements (a) Measure and sum the spectra across the outputs.

4. When measuring first spectral bin of output 1 is summed with that in the first spectral bin of output 2
and that from the first spectral bin of output 3 and so on up to the Nth output to obtain the value for
the first frequency bin of the summed spectrum. The summed spectrum value for each of the other
frequency bins is computed in the same way.

5. For 5.725~5.85 GHz, the measured result of PSD level must add 10log(500kHz/RBW) and the final
result should < 30 dBm.

4.5.4. Test Setup Layout
[!El R ] ' Switch | EUT |
VENE——— _ P
. ] "-'_: EE
Spectrum
Analyzer
4.5.5. Test Deviation
There is no deviation with the original standard.
4.5.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.5.7. Test Result of Power Spectral Density

55%
Aug. 12, 2015 ~ Aug. 26, 2015

20°C
Eddie Weng

Humidity
Test Date

Temperature

Test Engineer

Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6

Channel |Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
36 5180 MHz 6.86 14.78 Complies
40 5200 MHz 6.77 14.78 Complies
48 5240 MHz 6.79 14.78 Complies
52 5260 MHz 8.69 8.78 Complies
60 5300 MHz 8.62 8.78 Complies
64 5320 MHz 8.72 8.78 Complies
100 5500 MHz 8.67 8.78 Complies
116 5580 MHz 8.66 8.78 Complies
140 5700 MHz 8.64 8.78 Complies
Note:
[ Vs KWy 27]
Band 1= piyecriondGain=10log 2 {ZK:I g,,k} =8.22dBi>6dBi, 5o limit="17-(8.22- 6)=14.78dBm/MHz.
NANT
s {ZN,W }2 i
BANd 2= iy criondGain=10log 2 NK:I 8i+) | =8.22dBi>6dBi, so limit=11-(8.22- 6)=8.78dBm/MHz.
ANT

BANd 3= pyirecriond Gain=10log =8.220Bi>60Bi, s limit=11-(8.22- 6)=8.78cBm/MHz.

NANT
Channel |Frequency ]°'°§éi?3rk(t"zéwa) U Y Limit Result
(dBm/MHz) (dBm/S00KH2) | 4B 500KH2)
149 5745 MHz 11.09 -3.01 8.08 27.78 Complies
157 5785 MHz 12.72 -3.01 9.71 27.78 Complies
165 5825 MHz 13.94 -3.01 10.93 27.78 Complies
ZNss {ZN ANT } 2
Note: pirectiondGain=10lo j Lk 8k =8.22dBi>6dBi, so limit=30-(8.22 —6)=27.78dBm/500kHz.
NANT
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Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Antenna 4 + Antenna 5 + Antenna 6

Channel | Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
36 5180 MHz 6.96 14.78 Complies
40 5200 MHz 6.73 14.78 Complies
48 5240 MHz 6.56 14.78 Complies
52 5260 MHz 8.61 8.78 Complies
60 5300 MHz 8.66 8.78 Complies
64 5320 MHz 8.70 8.78 Complies
100 5500 MHz 8.72 8.78 Complies
116 5580 MHz 8.68 8.78 Complies
140 5700 MHz 8.69 8.78 Complies
Note:
Fwnbern, 121
Band 1= pyiyecriondGain=10log Zf=n{zf<=n gka} =8.22dBi >6dBi, so limit=17-(8.22- 6)=14.78dBm/MHz.
NANT
i N,T.Y{ZNANT }2_
Band 2= 15y criondGain=10log 2 NK:I 8it) | =8.220Bi >6dBi, so limit=11~(8.22— 6)=8.78dBm/MHz.
ANT

Band 3= pjrectiondGain= 10log]

=8.22dBi >6dBi, so limit=11-(8.22— 6)=8.78dBm/MHz.

i . Power Densi
Channel |Frequency RIS AT 10'°§(5?0kzzémw) Power Density Limit v Result
(ABmM/MHz) cctor(d) | (ABm/S00KHZ) |45 s 0KHZ)
149 5745 MHz 10.84 -3.01 7.83 27.78 Complies
157 5785 MHz 13.73 -3.01 10.72 27.78 Complies
165 5825 MHz 13.24 -3.01 10.23 27.78 Complies
Nss{zNANT }2
Note: pirectiondGain=10lo 2112 814] | =8.22dBi> 60, 50 limit=30(8.22 ~6)=27.78IBm/500kHz.
NANT
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Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Antenna 4 + Antenna 5 + Antenna 6

Channel |Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
38 5190 MHz 3.72 14.78 Complies
46 5230 MHz 3.78 14.78 Complies
54 5270 MHz 7.71 8.78 Complies
62 5310 MHz 3.87 8.78 Complies
102 5510 MHz 5.54 8.78 Complies
110 5550 MHz 7.81 8.78 Complies
134 5670 MHz 6.56 8.78 Complies
Note:
Fwnbern, 121
Band 1= pyiyecriondGain=10log Zf=n{zf<=n gka} =8.22dBi >6dBi, so limit=17-(8.22- 6)=14.78dBm/MHz.
NANT
i N,T.Y{ZNANT }2_
Band 2= 15y criondGain=10log 2 NK:I 8it) | =8.220Bi >6dBi, so limit=11~(8.22— 6)=8.78dBm/MHz.
ANT

Band 3= pjrectiondGain= 10log]

=8.22dBi >6dBi, so limit=11-(8.22— 6)=8.78dBm/MHz.

Power Densi - Power Density
Channel |Frequency 17 mlo%i?g,széflaw) ?g;, ;;5%%:‘('3_:3 Limit Result
(dBm/MHz) (dBm/500kHz)
151 5755 MHz 4.72 -3.01 1.71 27.78 Complies
159 5795 MHz 7.26 -3.01 4.25 27.78 Complies
Nss{zNANT }2
Note: pirectiondGain=10lo ijl k- 8ix) | =8.22dBi>6dBi, so limit=30-(8.22 —6)=27.78dBm/500kHz.

NANT

Report Format Version: Rev. 01

FCC ID: VUI-WAP571E

Page No.
Issued Date

: 56 of 144
: Oct. 05, 2015




SPORTON LAB.

Report No.: FR580303AB

Configuration IEEE 802.11ac MCSO0/Nss1 VHT80 / Antenna 4 + Antenna 5 + Antenna 6

Channel |Frequency Power Density (dBm/MHz) Max. Limit (dBm/MHz) Result
42 5210 MHz 0.48 14.78 Complies
58 5290 MHz -1.57 8.78 Complies
106 5530 MHz 2.34 8.78 Complies
122 5610 MHz 4.10 8.78 Complies
Note:
[ Vs KWy 27]
Band 1=DirectiondGain:IOlog ijl{ZKzl gka} =8.22dBi >6dBi, so limit=17—(8.22- 6)=14.78dBm/MHz.
NANT
i NJS{ZNW }2_
Band 2=DirectiondGain:IOlog ijl NK:l 8ix) | =8.22dBi >6dBi, so limit=11-(8.22— 6)=8.78dBm/MHz.
ANT

Band 3= pjrectiond Gain= 10log

=8.22dBi >6dBi, so limit=11-(8.22—- 6)=8.78dBm/MHz.

NOte:  pirectiondGain=10lo

NANT

Note: All the test values were listed in the report.

For plots, only the channel with worse result was shown.

NANT
e | Power Density | ;gi09500kHZREW) | Power Density PoweLr_ D$ns"y Result
annel | Frequency |« 4Bm/MH Factor (d8) | (dBm/500kH2) . s
(dBm/MHz) (dBm/500kHz)
155 | 5775 MHz 1.57 -3.01 -1.44 27.78 Complies
Nss Nant }2
2112 8] | —8.22Bi>6aBi, 50 limit=30~(8.22 —6)=27.780Bm/500kHz.
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Power Density Plot on Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6 / 5180 MHz

Report No.: FR580303AB

Span: 30MHz Ch: 5.18CHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq.:5.18123CHz
Total PD:6.86dBm

Power Density Plot on Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6 / 5320 MHz

Span: 30MHz Ch: 5.32CHz REW. 1MHz

5T:20ms VEW: 3MHz
-“-\"H.r"'_

PD Freq..5.31874CHz
Total PD:E.7 2dEBm
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Power Density Plot on Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6 / 5500 MHz

Report No.: FR580303AB

Span: 30MHz Ch: 5.5GHz REW. 1MHz

5T:20ms VEW: 3MHz
—

PD Freq.:5.49892CHz
Total PD:&.67dBm

Power Density Plot on Configuration IEEE 802.11a / Antenna 4 + Antenna 5 + Antenna 6 / 5825 MHz

Span: 30MHz  Ch: 5.8250HzZ
ST:Z0mg e

PD Freq..5.82341GH=
Total PD:13.94dBm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Antenna 4 + Antenna 5 +
Antenna 6 / 5180 MHz

Report No.: FR580303AB

Span: 30MHz Ch: 5.18CHz REW. 1MHz
5T:20ms VEW: 3MHz

T

PD Freq.:5.18132CHz
Total PD:6.95dBm

Power Density Plot on Configuration IEEE 802.11ac MCSO0/Nss1 VHT20 / Antenna 4 + Antenna § +
Antenna 6 / 5320 MHz

Span: 30MHz Ch: 5.32CHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.32132CHz
Total PD:E.70dBm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Antenna 4 + Antenna 5 +
Antenna 6 / 5500 MHz

Report No.: FR580303AB

Span: 30MHz Ch: 5.5GHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.49886LHz
Total PD:8.72dBm

Power Density Plot on Configuration IEEE 802.11ac MCSO0/Nss1 VHT20 / Antenna 4 + Antenna § +
Antenna 6 / 5785 MHz

mpan: 30MHz  Ch: 5.785C0Hz FBwW: 1MHz
5T:20 B

PD Freq..5.78356GH=
Total PD:13.73dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Antenna 4 + Antenna 5 +
Antenna 6 / 5230 MHz

Report No.: FR580303AB

Span: 6OMHz Ch: 5.23CHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.22634CHz
Total PD:3.78dBm

Power Density Plot on Configuration IEEE 802.11ac MCSO0/Nss1 VHT40 / Antenna 4 + Antenna § +
Antenna 6 / 5270 MHz

Span: 6OMHz Ch:5.27CGHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.26604CHz
Total PD:7.71dBm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Antenna 4 + Antenna 5 +
Antenna 6 / 5550 MHz

Report No.: FR580303AB

Span: 6OMHz Ch: 5.55CHz REW. 1MHz
5T:20ms VEW: 3MHz

PD Freq..5.55396LHz
Total PD:7_81dBm

Power Density Plot on Configuration IEEE 802.11ac MCSO0/Nss1 VHT40 / Antenna 4 + Antenna § +
Antenna 6 / 5795 MHz

span: 60MHz  Ch: 5.795C0Hz FBwW: 1MHz
sT:20ms WBW: SMH=z

PD Freq..5.7911CHz
Total P07 26dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Antenna 4 + Antenna 5 +
Antenna 6 / 5210 MHz

Report No.: FR580303AB

~pan: 120MHz Ch: 5.210Hz FBwW: 1MHz
=T:20ms YBW: SMHz

PD Freq..5.215864CH=z
Total PD:0.45d6m

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Antenna 4 + Antenna § +
Antenna 6 / 5290 MHz

~pan: 120MHz Ch: 5.29C0Hz FBwW: 1MHz
WBW: SMH=z

PD Freq..5.28124GH=
Total PD:-1.57dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Antenna 4 + Antenna 5 +
Antenna 6 / 5610 MHz

Report No.: FR580303AB

~pan: 120MHz Ch:5.610HZ FBwW: 1MHz
=T:20ms YBW: SMHz

PD Freq..5.59884CH=
Total PD:4.10d6m

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Antenna 4 + Antenna § +
Antenna 6 / 5775 MHz

span: 120MHz Ch: 5.7750Hz FBwW: 1MHz
WBW: SMH=z

PD Freq..5.76612GH=
Total PD:1.57dEm
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4.6. Radiated Emissions Measurement

4.6.1. Limit

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.470-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: all emissions within the frequency range from the

band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of —17 dBm/MHz; for

frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed an e.i.r.p. of

—27 dBm/MHz.

In addition, In case the emission fall within the restricted band specified on 15.205(q), then the

15.209(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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

4.6.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of spectrum

analyzer and receiver.

Spectrum Parameter Setting
Attenuation Auto

Start Frequency 1000 MHz
Stop Frequency 40 GHz

RBW / VBW (Emission in restricted band)

1MHz / 3MHz for Peak,
1MHz / 1/T for Average

RBW / VBW (Emission in non-restricted band)

1MHz / 3MHz for peak
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Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RBW 120kHz for QP

4.6.3. Test Procedures

1.

Configure the EUT according to ANSI C63.10. The EUT was placed on the top of the turntable 1.5
meter above ground. The phase center of the receiving antenna mounted on the top of a
height-variable antenna tower was placed 1m & 3m far away from the turntable.

Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to
determine the position of the highest radiation.

The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emissions field strength of both horizontal and vertical
polarization.

For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable
was rotated (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for peak reading. Then 1MHz RBW and 1/T
VBW for average reading in spectrum analyzer.

If the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do
not have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.
For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit
(that means the emissions level in peak mode also complies with the limit in average mode), then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High — Low scan is not required in this case.
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4.6.4. Test Setup Layout

For Radiated Emissions: 9kHz ~30MHz

RS Anfenna
| Im —_—
1

Metal Full Soddered Grownd Plane
Spectrum Analyzer

IReceiver o0

For Radiated Emissions: 30MHz~1GHz

RX Antenna

Metal Full Soldered Ground Plame:

Spectrum Analyzer

| Receiver . 1{;-.152-'_

For Radiated Emissions: Above 1GHz

1m & 3m R:Q_C]Antenna

[eur |

Absorber

Metal Full Soldered Ground Plane
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4.6.5. Test Deviation
There is no deviation with the original standard.
4.6.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.6.7. Results of Radiated Emissions (9kHz~30MHz)

Temperature 24°C Humidity 55%
Test Engineer Owen Hsu Configurations C1X
Test Date Sep. 02, 2015 Test Mode Mode 3
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value

has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB);

Limit line = specific limits (dBuV) + distance exirapolation factor.
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4.6.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 24°C Humidity 55%
Test Engineer Owen Hsu Configurations C1X
Test Mode Mode 3
Horizontal
100 Level (dBuVim) Date: 2015-09-02 Time: 22:05:49
a0
80
T0
60 FCC CLASS-B
el
50 :
40
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. a00. 1000
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Lewel Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 35.82 34.32 48.88 -5.88 49.52 @.65 16.55 32.48 125 358 Peak HORIZONTAL
2 43.58 38.43 40.80 -9.57 5S8.84 8.68 12.12 32.41 15@ 287 Peak HORIZONTAL
3 392.78 34.87 46.88 -11.93 43.38 1.71 16.31 32.33 laa 343 Peak HORIZONTAL
4 699.38 41.86 46.88 -4.94 51.58 2.14 19.78 32.36 laa 21 QP HORIZONTAL
5 793.39 38.84 46.88 -7.96 47.24 2,29 28.76 32.25 laa 214 Peak HORIZONTAL
6 a@a.18 37.84 46.88 -8.16 46.98 2.38 28.88 32.24 laa 356 Peak HORIZONTAL
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Vertical
mﬂLeveI (dBuVim) Date: 2015-09-02 Time: 22:14:21
90
80
T0
60 FCC CLASS-B
=
50 |
0
30 100. 200. 300. 400. 500. B00. T00. 800. 900. 1000
Fregquency (MHz)
Limit Ower Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dé  dB/m dB cm deg
[1 35.82 36.56 4@.88 -3.44 51.76 @.65 16.55 32.48 125 359 Peak WVERTICAL
2 39.78 35.82 4@.80 -4.38 53.1@ @.e7 14.26 32.41 1ee 255 Peak VERTICAL
3 478.14 37.77 46.88 -8.23 58.73 1.87 17.52 32.35 1aa 1 Peak VERTICAL
4 582.98 38.28 46.88 -7.72 49.63 2.83 18.97 32.49 1ae 360 Peak VERTICAL
5 699.38 41.57 46.88 -4.43 52.89 2.14 19.78 32.36 1a8 1 QP VERTICAL
6 793.39 37.28 46.808 -B5.30 46.48 2.29 28.76 32.25 125 151 Peak VERTICAL
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible

value has no need to be reported.

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

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.6.9. Results for Radiated Emissions (1GHz~40GH?z)

Temperature 24°C Humidity 55%
; : ; IEEE 802.11a CH 36/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 15535, 89 46,73 54,00 -7,27 19,71 12,58 38.14 33.70 156 167 Average HORIZHITAL
2 15536.64 59,66 74,00 -14.34 42,64 12,58 38.14 33.70 156 167 Peak HORIZCHITAL
Vertical
Limit Over Read Cabledntenna Preang &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuy/m dBut/m dé  dBuv dB dB/m db <m deg
1 15548.42 59,96 74,00 -14.04 42,99 1258 38,12 33,73 162 249 Peak YERTICAL
2 15548.71 46.69 54,00 -7V.31 29,72 1:.58 38.12 33.73 162 249 Lverage WERTICAL
Report Format Version: Rev. 01 Page No. - 73 0of 144
FCC ID: VUI-WAP571E Issued Date : Oct. 05, 2015
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 40/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15599, 658 45,95 54,00 -8,02 29,09 1255 38,06 33,75 125 312 bLverage HORIZHITAL
2 15595.40 60,29 74,00 -13,.71 43,43 12,58 38.03% 33.75 125 312 Peak HORTZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15599, 22 46,59 54,00 -7.41 29,70 12.5%% 38.06 33,75 i7e 138 bLverage YERTICAL
2 15602, 84 59,42 74,00 -14.58 42,59 12.5%F 38.03% 33.78 176 138 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 48 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read C(ableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15726.54 46,35 54,00 -7.82 9,87 12,57 37.84 33.90 1a5 239 Lverage HORIZHITAL
2 15729, 84 59,28 74,00 -14.72 42,77 12,57 37.84 33,90 1a5 239 Peak HORTZHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 15716.82 60,03 74,00 -13.97 43.50 12.57 37.84 33.88 142 352 Peak WERTICAL
2 1571942 46,47 54.00 -7.53 29,94 12.57 37.84 353.88 142 352 Average WERTICAL
Report Format Version: Rev. 01 Page No. - 75 of 144
FCC ID: VUI-WAP571E Issued Date : Oct. 05, 2015



SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 52/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 15771.23 59,25 74.00 -14.75 42,85 1:.57 37.76 33,95 128 360 Peak HORIZCHITAL
2 15777.63 45.65 54.080 -8.3% 29,27 1:.57 37.76 33.95 118 3539 Average HORIZCHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15770, 22 46,50 54,00 -7.50 30,10 12.57 37.76 33,93 121 280 Lverage YERTICAL
2 15779, 25 59,64 74,00 -14.36 43,26 12,57 37.76 33,95 121 280 Peak YERTICAL
Report Format Version: Rev. 01 Page No. - 76 of 144
FCC ID: VUI-WAP571E Issued Date : Oct. 05, 2015



SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 60/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 15592.85 59.21 74.00 -14.79 43,12 1:.57 37.57 34.05 151 135 Peak HORIZHITAL
2 15997.96 46,06 54.00 -V.9d 530.04 12.56 37.5%4 34.08 1l 135 Average HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m de < deg
1 15595.17 59.15 74.00 -14.85 43.06 12.57 37.57 34.05 142 197 Peak WERTICAL
2 15996.51 45.29 54.080 -B.71 29,27 1:.5%6 37.5%4 34.08 142 197 Average VERTICAL
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 64 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 1594, 60 45,07 54,00 -8,93 29,18 12.5%6 37.46 34,13 152 259 Lverage HORIZHITAL
2 15968.48 55,70 74,00 -15.30 42,81 12.5%6 37.46 34,13 152 259 Peak HORTZHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 15955.17 585.53 74.00 -15.47 42,61 12.5%6 37.46 34.10 170 171 Peak WERTICAL
2 1594, 20 45.50 54.00 -5.50 29,61 12.56 37.446 34,013 170 71 Average WERTICAL
Report Format Version: Rev. 01 Page No. - 78 of 144
FCC ID: VUI-WAP571E Issued Date : Oct. 05, 2015
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 100/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 10995, 64 56,358 74,00 -17.62 40.81 19.55 38.49 33,38 1652 237 Peak HORIZMITAL
2 18998, 84 43.21 54.08 -10.79 27.64 19.55 385.49 33.38 1&2 237 Average HORIZCHTAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 10992, 52 42,87 54.00 -11.13 27.30 10.55 38.49 33.38 179 177 bLverage WERTICAL
2 11002.52 56,24 74,080 -17.76 40,87 10.55 38.49 33.38 179 177 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 116/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 11155.06 47.19 54,00 -5.81 31.40 10.68 38.57 33.38 1s4 303 Lverage HORIZHITAL
2 11155.50 61.31 74,080 -12.89 45,52 10.60 38.57 33.38 1a4 303 Peak HORIZHITAL
Vertical
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11162.63 62,00 74,00 -12.80 46.20 190.61 38.57 33.38 144 307 Peak WERTICAL
2 11162.84 485.80 54.080 -5.20 353.00 1@.61 38.57 33.38 144 307 Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11a CH 140/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11391.55 59,495 74.00 -14.95% 42,95 10.69 38.78 33.37 155 49 Peak HORIZCHITAL
2 11493, 21 44.93 54.00 -9.07 25.81 10.69 38.580 33.37 155 48 Average HORIZCHITAL
Vertical
Linit Over Read Cableintenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dé  dBuy dB  dB/m db <m deg
1 11393.78 59,84 74.00 -14.16 43.74 10.69 38.7V8 33.37 148 307 Peak WERTICAL
2 11402.95 45.96 54.00 -5.04 29,84 10.69 385.8580 33.37 148 307 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 149/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11493.59 57.46 74.00 -16.54 41.23 19.72 38.85 33.37 11 305 Peak HORIZMITAL
2 11494, 82 43.64 54.00 -10.36 27.41 1@9.72 38.88 33.37 121 305 Average HORIZCHTAL
Vertical
Limit  Oves Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 11494, 25 44,72 54,00 -9.28 25.49 16.72 38.88 33.37 1:2 38 Lverage WERTICAL
2 11494, 72 57.61 74,00 -16.39 41.38 10.72 38.88 33.37 123 348 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 157/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preamp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 11571.94 45,81 54,00 -8.19 19,50 10.76 38.9%4 33,39 119 13 Average HORIZCHITAL
P 11572, 20 585.77 74,00 -15.23 42,46 149,76 38.9%4 33,39 119 23 Peak HORIZHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 11569.54 82,33 74.00 -13.67 44.02 190.75 38.9%4 33,38 120 300 Peak WERTICAL
2 1157@. 14 46.56 54,00 -7.44 30,025 10.76 385.%  33.39 11a 300 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 165/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11653.13 60,52 74.00 -13.48% 44.13 10.81 38.99 33.41 152 322 Peak HORIZCHITAL
2 11653, 82 47.06 54.00 -6.9 30.67 10.851 385.99 3533.41 152 322 Average HORIZCHITAL
Vertical
Limit  Oves Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 1149, 62 49,85 54,00 -4.12 33,50 14,81 38.98 33.41 134 304 Lverage YERTICAL
2 1is49, 62 63,53 74,00 -10.47 47,15 16,81 38.98 33.41 134 304 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT20 CH 36 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read C(ableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15535, 63 46,55 54,00 -7.42 9,55 12.55% 38.14 33.70 152 341 bLverage HORIZHITAL
2 15539,91 60,08 74,00 -14.00 42,93 12,58 385.14 33.70 152 341 Peak HORTZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15538.15 46,85 54,00 -7.15 9,83 12.55% 38.14 33.70 1al 193 Lverage YERTICAL
2 155%45,11 59,68 74,00 -14.32 42,68 12,58 385.12 33.70 16l 192 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT20 CH 40/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preamp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 15597.42 46,71 54,00 -7.29 29,85 12.5F 38.03 33.75 151 1o Average HORIZCHITAL
P 15605.50 59,37 74,00 -14.563 42,54 12,55 38.0% 33.78 151 192 Peak HORIZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15590, 97 46,65 54,00 -7,32 29,79 12,55 38.06 33,75 145 234 bLverage YERTICAL
2 15601.36 59,48 74,00 -14.80 42,57 12.5%F 38.03% 33.78 148 234 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT20 CH 48 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 15726.45 59,71 74.00 -14.29 43,20 12.57 37.84 33.99 144 338 Peak HORIZCHITAL
2 15726.80 46.10 54.080 -7V.99 29,59 12.57 37.84 33.90 144 338 Average HORIZCHTAL
Vertical
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 15715.50 59,44 74,00 -14.56 42,91 1:.57 37.84 33,88 157 259 Peak WERTICAL
2 15727.58 46.69 54.080 -V.31 30.18 12.57 37.84 33.90 157 259 Lverage VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : . IEEE 802.11ac MCSO/Nss1 VHT20 CH 52/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 15773.49 59,64 74,00 -14.36 43,24 1:.57 37.76 33.93 153 208 Peak HORIZMITAL
2 15788.83 46.34 54.080 -V.ab 29,99 12.57 37.73 33.9% 1&3 208 Lverage HORIZCHTAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 15782.95 60,11 74.00 -13.89 43.76 1:.57 37.73 33.95 148 62 Peak WERTICAL
2 15786.71 46.14 54.080 -7V.86 29,79 12.57 37.73 33.9% 148 6l Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 60 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit OQver Read Cableintenna Preanp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
HMHz dBuv/m dBuv/m dé  dBuy dB  dB/m de < deg
1 15897.06 55.61 74,00 -15.39 42,52 1:.57 37.57 34.85 150 1a Peak HORIZMITAL
2 15900.65 45.91 54.080 -B. @9 29,85 12.57 37.54 34.05 158 16 Average HORIZCHITAL
Vertical
Limit  Over Read Cableintenna Preamp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 15699, 81 46,497 54,00 -7.93 19,98 12.57 37.57 34.05 150 13 Average WERTICAL
X 15993.37 59,06 74,00 -14.9%4 43,00 12,57 37.54 34,85 150 23 Peak YWERTICAL
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 64/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Oves Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 15959, 29 45,53 54,080 -8.47 29,64 12.56 37.46 34,13 1560 158 Lverage HORIZHITAL
2 1594:1.43  55.30 74,00 -15.70 42,41 12.5%6 37.46 34,13 150 158 Peak HORTZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/ Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m dB <m deg
1 15956.50 45,49 54,00 -8.60 29,51 12.5%6 37.46 34,13 153 334 Average YERTICAL
2 15957.35 55.35 74.00 -15.85% 42,46 12.5%6 37.46 34,13 153 334 Peak YERTICAL
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FCC ID: VUI-WAP571E Issued Date : Oct. 05, 2015



SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 100
Test Engineer Owen Hsu Configurations
[ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preamp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 1a997,.58 44,401 54,00 -9,99 25,44 10.55 38.49 33,38 172 305 Average HORIZCHITAL
P 1o, 22 55,22 74,00 -15.78 42,65 10.55 38,49 33,38 172 305 Peak HORIZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/ Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m dB <m deg
1 logag, o4 45,44 54,00 -8.56 29,87 10.55 38.49 33,38 1a2 308 Average YERTICAL
2 11003, 95 55,86 74,00 -15.14 43,29 180.55 38.49 33,38 162 308 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 116
Test Engineer Owen Hsu Configurations
/ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 11152.78 45,10 54,00 -5,99 32,30 1o.81 38.57 33,38 14 26 Lverage HORIZHITAL
2 11163, 200 61.74 74,00 -12.26 45,94 10.61 38.57 33,38 1 26 Peak HORTZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 11155, 89 50,32 54,00 -3.88 34.53 1o.80 38.57 33,38 149 310 Average YERTICAL
2 11163, 808 65,99 74,00 -10.01 45,19 16.81 38.57 33,38 149 318 Peak YERTICAL
Report Format Version: Rev. 01 Page No. 292 of 144
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : . IEEE 802.11ac MCSO/Nss1 VHT20 CH 140
Test Engineer Owen Hsu Configurations
/ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read C(ableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 11399, 71 44,16 54,00 -9.84 25,04 10.89 38,80 33,37 134 299 Lverage HORIZHITAL
2 11442,11 55,02 74,00 -15.98 41,90 10.89 38,880 33,37 134 299 Peak HORTZHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 11398.26 57.80 74.00 -16.20 41.68 19.69 38.80 33,37 146 214 Peak WERTICAL
2 1149a. 13 44.45% 54.00 -9.52 2E.36 10.69 385.8580 33.37 146 214 Average WERTICAL
Report Format Version: Rev. 01 Page No. - 93 of 144
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT20 CH 149
Test Engineer Owen Hsu Configurations
[ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11487.76 57.16 74.00 -16.834 40.94 10.71 38.88 33.37 147 42 Peak HORIZHITAL
2 11492, 84 44.49 54.00 -9.51 28.27 10.71 38.88 353.37 147 42 Lverage HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m de < deg
1 11491.46 535.45 74,00 -15.55 42,23 10.71 38.88 33.37 147 313 Peak WERTICAL
2 11492, 92 44.79 54,00 -9.21 285.57 10.71 38.88 353.37 147 313 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 157
Test Engineer Owen Hsu Configurations
[ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11566.02 53,06 74,00 -15.94 41.75 19.75 38.9% 33,38 148 331 Peak HORIZMITAL
2 11566.74  44.99 54.080 -9.91 28.68 19.75 38.9% 33.38 148 331 Average HORIZCHTAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 11569.99 45.14 54.080 -5.86 31.83 16.76 38.9% 33,39 127 300 Lverage WERTICAL
2 11579.14 61.45 74,080 -12.55 45,14 10.76 38.94 33,39 127 309 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; : ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 165
Test Engineer Owen Hsu Configurations
[ Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11646.69 59,89 74,00 -14.11 43.51 19.81 38.989 33.41 135 294 Peak HORIZMITAL
2 11652.34 47.14 54.08 -6.86 30.75 10.851 38.99 33.41 135 2%9 Lverage HORIZCHTAL
Vertical
Limit  Oves Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 11650.06 49,24 54,080 -4.76 32,85 19.81 38.99 33.41 129 302 Lverage WERTICAL
2 116560.10 62,85 74,00 -11.15 46.47 10.81 38.989 33.41 129 392 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT40 CH 38 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 15566.01 59,88 74,00 -14.12 42,94 1x.55 38.09 33.73 155 52 Peak HORIZMITAL
2 15570.33 46.32 54.080 -V.B68 29,38 12.5F 38.09 33.73 155 52 Average HORIZCHTAL
Vertical
Linit Over Read Cableintenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dé  dBuy dB  dB/m db <m deg
1 15573.34 59.74 74,00 -14.26 42,82 12.58 38.09 33.75 136 125 Peak WERTICAL
2 15573.75 46,79 54.080 -V.21 29,87 12.58 38.09 33.75 156 125 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 46/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 15699.41 59,95 74,00 -14.05 43,32 12.5% 37.99 33.85 147 149 Peak HORIZCHITAL
2 15693, 02 46,10 54.00 -7.90 29,47 12.58 37.99 33,85 147 149 Average HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m de < deg
1 15687.51 60.44 74,00 -13.56 43.81 12.58 37.99 33.85 159 249 Peak WERTICAL
2 15692,.91 45.90 54.00 -5.10 29,27 1:.5F 37.99 33,85 159 249 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 54/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15811.43 46,00 54,00 -8,00 29,71 12.57 37,74 33,93 1a7 318 bLverage HORIZHITAL
2 15811.43 59,38 74.00 -14.62 435,09 12,57 37.78 33,98 17 328 Peak HORTZHITAL
Vertical
Limit  Over Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 15811.1¢ 46,24 54,00 -7.76 29,95 12,57 37,74 33,93 150 26l Lverage YERTICAL
2 15814, 98 59,26 74,00 -14.74 42,97 12,57 37.74 33,98 1660 262 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 62/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 15925, 28 59,48 74.00 -14.52 43,49 1:.56 37.51 34,08 142 118 Peak HORIZCHITAL
2 15952, 75 45.72 54.00 -B5.28 29.75 1:.5%6 37.51 354.10 142 118 Average HORIZCHITAL
Vertical
Limit  Over Read Cableintenna Preamp 4/Pos T./Pos
Freq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 15928, 63 45.74 54.00 -8.20 2975 12.5%6 37.51 34,08 132 437 Average YERTICAL
P 15928, 81 55.80 74.00 -15.20 42,51 1x.5%6 37.51 34,08 132 237 Peak YERTICAL
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Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 102/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11017.26 55.99 74,00 -18.01 40.39 10.56 38.42 33.38 155 288 Peak HORIZHITAL
2 119234.23 43.41 54.00 -10.59 27.80 10.5%5 385.43 353.38 155 288 Average HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 11018.63 56,93 74.00 -17.07 41.33 18.56 38.42 33.38 14a 164 Peak WERTICAL
2 11923.91 43.55 54.00 -10.45% 27.94 10.5%6 385.43 353.38 14a 164 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCS0/Nss1 VHT40 CH 110/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11098, 96 5§.13 74,00 -15.87 42,43 10.5F 38.50 33.38 139 246 Peak HORIZCHITAL
2 1119a. 75 44.55 54.00 -9.45% 2E.85 10.5F 38.50 353.38 159 246 Average HORIZCHITAL
Vertical
Limit  Oves Read Cableintenna Preanp 4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m deé dBuy dB  dB/m de <m deg
1 1109,25 44,17 54,08 -9,83 25,47 160.55 38,50 33,38 126 347 Lverage YERTICAL
2 11193, 63 57,53 74,00 -16.47 41.83 10.5F 38.50 33,38 120 347 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11Tac MCSO/Nss1 VHT40 CH 134/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11336.77 57.33 74.00 -1l6.67 41.31 l1lo.66 38,73 33.37 146 267 Peak HORIZHITAL
2 11342.13 43.78 54.040 -10.22 27.75 1@.67 38.73 33.37 146 267 LAverage HORIZCHTAL
Vertical
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11342.79 S57.29 74.00 -16.71 41.26 10.67 38.73 33.37 137 187 Peak VERTICAL
2 11343.42 44.03 54.080 -9.97 28.00 1@.67 38.73 33.37 137 187 Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 151 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11599, 22 57.59 74,00 -16.41 41.34 10.72 38.99 33.37 127 192 Peak HORIZHITAL
2 11513. 67 43.95 54.00 -10.02 27.72 10.72 38.91 33.37 1:7 192 Average HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 11507.15 57.64 74.00 -16.36 41.39 18.72 38.99 33,37 176 289 Peak WERTICAL
2 11512.91 43.63 54.00 -10.37 27.38 10.72 38.99 33.37 176 289 Average WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11Tac MCSO/Nss1 VHT40 CH 159 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11587.55 57.39 74.00 -le.61 41.07 10.76 38.95 33.39 157 320 Peak HORIZMITAL
2 11589.49 43.95 54.00 -10.05 27.63 1O.76 38.95% 33.39 157 320 Average HORIZCHTAL
Vertical
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m de < deg
1 11585.89 57.35 74.00 -16.685 41.03 10.76 38.95 33.39 164 221 Peak WERTICAL
2 11588. 44 44.32 54.00 -9.868 25.00 19.7&6 38.95 33.39 1e4 221 Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
) : ) IEEE 802.11ac MCSO0/Nss1 VHT80 CH 42 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 15626.53 59,12 74.00 -14.88 42.33 12.58 38.01 33.80 142 99 Peak HORIZHITAL
2 15628.25 46.51 54.080 -7V.49 29,72 12.58 38.01 33.80 142 99 Average HORIZCHTAL
Vertical
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 15633.33 59.42 74.00 -14.58 42.66 12.58 37.98 33.80 153 164 Peak VERTICAL
2 15633.83 46.12 54.080 -7V, 88 29.36 12.5F 37.989 33.80 153 164 Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT80 CH 58 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 15866.79 60,40 74,00 -13.60 44,27 12,57 37.59 34,03 155 282 Peak HORIZCHITAL
2 15873.91 46,258 54.00 -7.72 30.15 1:2.57 37.59 34.03 155 282 Average HORIZCHITAL
Vertical
Limit Over Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Reamark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m de < deg
1 15871.25 59,58 74.00 -14.42 453,45 1:.57 37.59 34,05 141 72 Peak YERTICAL
2 15873.92 46,907 54.00 -7.93 29,94 1:2.57 37.59 34.03 141 71 hverage WERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
) : ) IEEE 802.11ac MCSO/Nss1 VHT80 CH 106 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Over Read Cableintenna Preanp A&4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB dBuy dB  dB/m de <hi deg
1 11668.45 57.74 74,00 -16.26 42,407 10.55 38.47 33,38 134 158 Peak HORIZHITAL
2 11969, 58 44.21 54.00 -9.79 2E.54 10.5%F 385.47 353.38 134 158 Average HORIZCHITAL
Vertical
Limit Over Read C(ableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de < deg
1 112,78 44,10 54,00 -9,99 25,43 10.55 38.47 33,38 157 247 bLverage YERTICAL
2 11o63,a7 57,20 74,00 -16,80 41.53 10.55 38.47 33,38 157 247 Peak YERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11Tac MCSO/Nss1 VHT80 CH 122/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit  Over Read Cableintenna Preanp &4/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBut//m dé  dBuy dB dB/m db <m deg
1 11220.52 57.93 74,00 -16.07 42,06 190.63 38.62 33.38 154 243 Peak HORIZMITAL
2 11223.65 44.65 54.080 -9.35% 28.78 19.63 38.62 33.38 1a4 243 Lverage HORIZCHTAL
Vertical
Limit Over Read Cableintenna Preamp A&/Pos T/Pos
Fregq Level Line Limit Level Loss Factor Factor Pemark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuy dB  dB/m de <hi deg
1 11214.76 55.64 74.00 -15.36 42,77 19.63 38.62 33.38 122 164 Peak WERTICAL
2 11219.77 45.86 54.080 -F.14 29,99 1@9.63 38.62 33.38 122 164 Average VERTICAL
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Report No.: FR580303AB

Temperature 24°C Humidity 55%
; ; ; IEEE 802.11Tac MCSO/Nss1 VHT80 CH 155/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 14, 2015
Horizontal
Limit Qver Read Cableintenna Preamp &4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de <n deg
1 1155284 44,15 S54.00 -9,.82 27.88 10.75 38.93 33.38 170 199 Average HORIZCHITAL
2 11554, 98 74.00 -16.59 41,11 19.75 38.93 33,38 176 194 Peak HORIZCHIT AL
Vertical
Limit Qver Read Cableintenna Preamp &4/Pos T/Pos
Freq Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dB  dB/m de <n deg
1 11549, 91 44.16 S54.00 -9.84 27.85 16.75 38.93 33.38 155 306 Average YERTICAL
2 11550.58 74.00 -17.01 40.69 10.75 38.93 33,38 155 306 Peak VERTICAL
Note:

The amplitude of spurious emissions that are attenuated by more than 20dB below the permissible value

has no need to be reported.

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

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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4.7. Band Edge Emissions Measurement

4.7.1.

Limit

For transmitters operating in the 5.15-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.470-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: all emissions within the frequency range from the
band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of —17 dBm/MHz; for
frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed an e.i.r.p. of
—27 dBm/MHz.

In addition, In case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a)

limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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

4.7.2. Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency 100 MHz
RBW / VBW (Emission in restricted band) 1MHz / 3MHz for Peak,
1MHz / 1/T for Average
RBW / VBW (Emission in non-restricted band) | TMHz / 3MHz for Peak

4.7.3. Test Procedures

1. The test procedure is the same as section 4.6.3.

4.7.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.6.4.
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4.7.5. Test Deviation
There is no deviation with the original standard.
4.7.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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4.7.7. Test Result of Band Edge and Fundamental Emissions

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 36, 40, 48 /
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna 5 + Antenna 6
Test Date Aug. 12, 2015
Channel 36
Limit Ower Read <Cable PreampAntenna T/Pos AfPos

Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark

MHz dBuV/m dBuV/m dg  dBuv dB dé  dB/m deg cm
1 5148.26 69.44 74.88 -4.56 E£3.52 .33 32.94 31.53 VERTICAL 349 154 Peak
2 5158.88 S53.76 54.88 -6.24 47.84 7.33 32.94 31.53 VERTICAL 348 154 Average
3 5151.74 119.86 184,98 7.36 32.94 31.54 VERTICAL 3449 154 Average
4 S152.60 120.66 114.72¢ 7.36 32.94 31.54 VERTICAL 344 154 Peak
5 54221.28 53.76 54.88 -8.24 47.51 7.59 32.92 31.58 VERTICAL 349 154 Average
] 5421.28 65.82 74.88 -5.98 58.77 7.59 32.92 31.58 VERTICAL 349 154 Peak

ltem 3, 4 are the fundamental frequency at 5180 MHz.

Channel 40
Limit  Owver Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 Sesl.48 53.69 54.88 -8.31 47.85 .26 32.94 31.52 VERTICAL 351 145 Average
2 S58gl.48 65.22 74.88 -B.TB 59.38 7.26 32.94 31.52 VERTICAL 351 145 Peak
3 5281.74 111.19 185.21 7.38 32.94 31.54 VERTICAL 351 145 Average
= 5281.74 121.@1 115.@3 7.38 32.94 31.54 VERTICAL 351 145 Peak
5 S36@.42 B4.56 74.8@ -9.44 53.239 7.53 32.92 321.57 VERTICAL 351 145 Peak
=] 5361.29 53.64 54.88 -8.38 47.47 .53 32.93 31.57 VERTICAL 351 145 Average

ltem 3, 4 are the fundamental frequency at 5200 MHz.

Channel 48
Limit Ower Read <Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dEuV/m dé  dBuv dB dé  dB/m deg cm
1 5119.61 52.93 54.88 -1.87 47.85 7.38 32.94 31.52 VERTICAL 3 154 Average
2 S5128.29 64.24 74.88 -9.76 55.34 7.31 32.94 31.53 VERTICAL 3 154 Peak
3 5239.13 118.38 184,27 7.42 32.94 31.55 VERTICAL 3 154 Average
< 5239.13 128.32 114.29 7.42 32.94 31.55 VERTICAL 3 154 Peak
£ 5357.81 B5.96 74.8@ -8.84 59.79 7.53 32.93 31.57 VERTICAL 3 154 Peak
=] S5358.68 53.91 54.88 -0.09 47.74 7.53 32.93 31.57 VERTICAL 3 154 Average
ltem 3, 4 are the fundamental frequency at 5240 MHz.
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Temperature 24°C Humidity 55%
; . . IEEE 802.11a CH 52, 60, 64/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna § + Antenna 6
Test Date Aug. 12, 2015
Channel 52
Limit Owver Read <Cable PreampAntenna T/Pos AfPos

Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark

MHz dBuv/m dBuv/m dé  dBuv dB dg  dB/m deg cm
1 5139.58 53.45 54.88 -8.55 47.54 J.32 32.94 31.53 VERTICAL 359 145 Average
2 5139.58 65.85 74.88 -5.92 59.1F7 7.32 31.94 31.53 VERTICAL 358 145 Peak
3 5259.13 110.77 184.72 7.43 32.93 31.55 VERTICAL 359 145 Average
4 5259.13 120.08 114.@3 7.43 32.93 31.55 VERTICAL 359 145 Peak
5 5378.65 53.82 54.88 -8.18 47.62 7.55 32.93 31.58 VERTICAL 359 145 Average
] 5379.52 6£5.21 74.88 -8.79 59.81 7.55 32.93 31.58 VERTICAL 358 145 Peak

ltem 3, 4 are the fundamental frequency at 5260 MHz.

Channel 60
Limit Over Read Cable PreampAntenna T/Pos  AfPos
Freq Lewvel Line Limit Lewel Loess Factor Factor Pel/Phase Remark
MHz dBuV/m dBuV/m d8  dBuv dB dé  dB/m deg cm
1 5299.13 111.16 185.86 7.47 32.93 31.56 VERTICAL 5 159 Average
2 5299.13 121.44 115.34  7.47 32.93 31.56 VERTICAL 5 159 Peak
3 535e.8@ e7.11 74.88 -5.89 e8.95 7.52 32.93 31.57 VERTICAL 5 159 Peak
4 5417.73 53.89 54.88 -8.11 47.65 7.58 32.92 31.58 VERTICAL 5 159 Average

ltem 1, 2 are the fundamental frequency at 5300 MHz.

Channel 64
Limit Ower Read Cable PreampAntenna T/Pos AfPos
Freq Lewvel Line Limit Lewel Loss Factor Factor Pel/Phase Remark
MHz dBuV/m dBuV/m dé  dBuV dB dBé  dB/m deg cm
1 5319.13 187.67 181.55 ¥.49 32.93 31.56 VERTICAL 350 134 Average
2 5319.13 117.85 111.73 7.49 32.93 31.56 VERTICAL 368 154 Peak
3 535e.88 6B8.25 74.88 -5.75 62.89 7.52 32.93 31.57 VERTICAL 368 154 Peak
) 5478.9@ 53.85 54.88 -8.15 47.54 F.64 32.92 31.59 VERTICAL 1% 154 Average

ltem 1, 2 are the fundamental frequency at 5320 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 100, 116, 140/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna § + Antenna 6
Test Date Aug. 12, 2015
Channel 100
Limit Ower Read Cable PreampAntenna T/Pos A/fPas
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m de  dBuv de dgé  dB/m deg cm
1 5342.78 53.66 54.88 -8.34 47.51 7.51 32.93 31.57 VERTICAL 342 154 Average
2 5453.85% 67.61 74.88 -6.39 61.32 7.62 32.92 31.59 VERTICAL 342 154 Peak
3 S4e7.48 Vl.4e 74,08 -2.8@ €5.19 7.63 32.92 31.59 VERTICAL 342 154 Peak
4 S478.88 53.65 54.88 -8.35 47.35 7.83 32.92 31.59 VERTICAL 342 154 Average
5 5582.68 1@9.17 122.83 7.66 32.92 31.68 VERTICAL 342 154 Average
] 5582.60 119.25 112.91 7.66 32.92 31.868 VERTICAL 342 154 Peak
ltem 5, 6 are the fundamental frequency at 5500 MHz.
Channel 116
Limit  Owver Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level |Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv db d  dB/m deg cm
1 S422.66 51.77 54.98 =2.23 45.52 7.59 32.92 31.58 VERTICAL 342 154 Average
2 5422.66 B3.82 74.88 -18.18 57.57 7.59 32.92 31.58 VERTICAL 342 154 Peak
3 5461.74 S8.89% 54.88 -3.11 44.80 F.82 32,92 31.59 VERTICAL 342 154 Average
= 5462.68 62.49 74,80 -11.51 56.19 7.83 32.92 31.59 VERTICAL 342 154 Peak
5 5551.74 185.83 182.36  7.71 32.96 31.72 VERTICAL 342 154 Average
& 5581.74 118.68 112.21 J.71 32.96 31.72 VERTICAL 342 154 Peak
7 5741.51 53.83 54.88 -8.17 47.1@ 7.88 33.81 31.94 VERTICAL 342 154 Average
g 5742.37 B5.34 74.88 -B.66 58.81 7.88 33.81 31.94 VERTICAL 342 154 Peak
ltem 5, 6 are the fundamental frequency at 5580 MHz.
Channel 140
Limit Owver Read Cable PreampAntenna T/Pos A/Pos
Freq Lewvel Line Limit Lewvel \Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  déuv db dé  dB/m deg cm
1 5786.95 185.88 953.41 7.78 33.8@ 31.59 HORIZONTAL 334 141 Average
2 S7@6.95 114.74 128.87 .78 33.88 31.89 HORIZONTAL 334 141 Peak
3 5725.88 53.63 54.88 -8.37 45.93 F.79 33.86 31.9]1 HORIZONTAL 334 141 Average
- 5725.87 BB.72 T4.88@ -5.28 62.82 .79 33.88 31.91 HORIZONTAL 534 141 Peak
ltem 1, 2 are the fundamental frequency at 5700 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
. . . IEEE 802.11a CH 149, 157, 165/
Test Engineer Owen Hsu Configurations
Antenna 4 + Antenna § + Antenna 6
Test Date Aug. 13, 2015
Channel 149
Limit Owver Read <Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 5715.88 53.89 54.88 -8.31 47.81 7.79 33.8B 31.89 VERTICAL 344 158 Average
2 5715.8@ 73.85 74.80 -8.12 67.28 7.79 33.08 31.89 VERTICAL LR 158 Peak
3 5725.e@ 77.72 7Vo.2@ -@.48 7Vl.e2 7.79 33.9@ 31.91 VERTICAL EEE 158 Peak
4 5746.16 117.15 118.42 7.81 33.e2 31.94 VERTICAL 344 158 Peak
5 5746.38 187.82 128,29 F.8B1 33.82 31.94 VERTICAL 344 158 Average
ltem 4, 5 are the fundamental frequency at 5745 MHz.
Channel 157
Limit Owver Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dbB dé dB/m deg cm
1 S666.37 53.74 54.88 -8.26 47.14 J.76 32.98 31.82 VERTICAL 342 155 Average
2 5666.95 66.11 74.88 -7.89 59.49 7.76 32.98 31.84 VERTICAL 342 155 Peak
3 5724.42 68.55 T78.28 -17.8% 53.85 7.79 33.88 31.91 VERTICAL 342 155 Peak
= 5786.16 188.81 182.8@ 7.83 33.83 32.81 VERTICAL 342 155 Average
5 5786.16 118.46 111.85 7.83 33.e3 32.91 VERTICAL 342 155 Peak
& 5867.95 B2.98 74.8@ -1l1.1@ 55.97 7.88 33.e6 32.11 VERTICAL 342 155 Peak
7 5986.31 51.56 54.88 -2.44 44.55 7.98@ 33.87 32.18 VERTICAL 342 155 Average
g 5986.31 63.87 74.808 -18.13 56.86 7.98 33.87 32.18 VERTICAL 342 155 Peak
ltem 4, 5 are the fundamental frequency at 5785 MHz.
Channel 165
Limit ©Ower Read Cable PreampiAntenna T/Pos AfPos
Freq Lewvel Line Limit Level \Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuvV/m di  dBuv dB dé  dB/m deg cm
1 5823.7@ 116.03 189.17 7.85 33.85 32.06 HORIZONTAL 347 153 Peak
2 5825.47 185.14 98.28 7.85 33.e5 32.06 HORIZONTAL 347 153 Average
3 S857.54 77.58 T7E.28 -B8.78 7TO.57 F.87 33.85 32.11 HORIZONTAL 347 153 Peak
4 S5BG6@.88 53.7E 54.88 -8.22 4B8.E6 F.8B7 33.86 32.11 HORIZONTAL 247 153 Average
5 5863.84 73.82 74.89 -6.18 66.98 7.87 33.86 32.11 HORIZONTAL 347 153 Peak
ltem 1, 2 are the fundamental frequency at 5825 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11Tac MCSO/Nss1 VHT20 CH
Test Engineer Owen Hsu Configurations 36, 40, 48 / Antenna 4 + Antenna 5
+ Antenna 6
Test Date Aug. 12, 2015 ~ Aug. 13, 2015
Channel 36
Limit Over Read Cable Preampdntenna T/Pos A/Pos
Freq Level Line Limit Lewvel Lass Factor Factor Pal/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dB dé dB/m deg cm
1 5144.79 ©9.73 74.9@ -4.22 63.87 7.32 32.94 31.53 VERTICAL 355 155 Peak
2 S158.88 53.46 54.88 -8.54 47.54 7.33 32.94 31.53 VERTICAL 355 155 Average
3 5188.58 1@7.98 18l.94 7.36 32.94 31.54 VERTICAL 355 155 Average
4 5185.79 118.34 112.38 F.36 32.94 31.54 VERTICAL 355 155 Peak

ltem 3, 4 are the fundamental frequency at 5180 MHz.

Channel 40
Limit Over Read Cable PreampAntenna T/Pos  ASPos
Freq Lewvel Line Limit Lewel Less Factor Factor Pel/Phase Remark
MHz dBuV/m dBuV/m dg  dBuv dB dé  dB/m deg cm
1 5880.54 53.89 54.86 -8.11 48.85 .26 32.94 31.52 VERTICAL 357 152 Average
2 5885.75 66.87 74.80 -7.93 &8.22 7.27 32.94 31.52 VERTICAL 357 152 Peak
3 5195.22 121.84 115.87 7.37 32.94 31.54 VERTICAL 357 152 Peak
4 5288.43 118.49 184.51 7.38 32.94 31.54 VERTICAL 357 152 Average

ltem 3, 4 are the fundamental frequency at 5200 MHz.

Channel 48
Limit  Owver Read Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 5128.61 53.8B8 54.88 -8.12 48.80 7.38 32.94 31.52 VERTICAL 357 147 Average
2 5128.91 66.12 74.88 -7.88 E8.24 7.38 32.94 31.52 VERTICAL 357 147 Peak
3 5248.43 118.38 184,33  7.42 32.94 31.55 VERTICAL 357 147 Average
4 5245.84 128.76 114.72 7.42 32.93 31.55 VERTICAL 357 147 Peak
5 5355.21 B6.37 4.8 V.63 eB.20 7.53 32.92 31.57 VERTICAL 357 147 Peak
=] 5355.64 53.63 54.88 -8.37 47.46 7.53 32.93 31.57 VERTICAL 357 147 Average

ltem 3, 4 are the fundamental frequency at 5240 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH
Test Engineer Owen Hsu Configurations 52, 60, 64 / Antenna 4 + Antenna 5
+ Antenna 6
Test Date Aug. 13, 2015
Channel 52
Limit Ower Read <Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Less Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dg  dBuv dB dg  dB/m deg cm
1 5135.4@ B5.42 7F4.88 -B.58 59.52 F.31 32.94 31.53 VERTICAL 1 151 Peak
2 5145.88 53.85 54.88 -8.15 47.94 7.32 32.94 31.53 VERTICAL 1 151 Average
3 5259.13 128.01 113.96 7.43 32.93 31.55 VERTICAL 1 151 Peak
4 526@.43 189.76 1e3.7e 7.44 32,93 31.55 VERTICAL 1 151 Average
5 5375.85 53.41 54.88 -8.59 47.23 .54 32.93 31.57 VERTICAL 1 151 Average
G 5$385.47 64.92 74,80 -9.88 58.V2 V.55 32.93 31.58 VERTICAL 1 151 Peak
ltem 3, 4 are the fundamental frequency at 5260 MHz.
Channel 60
Limit Over Read Cable PreampAntenna T/Pes A/Pos
Freq Lewvel Line Limit Lewvel Less Factor Facter Pal/Phase Remark
MHz dBuV/m dBuv/m dé  dBuv dB dé  dB/m deg cm
1 2299.13 188.26 l@2.16 7.47 32.93 31.56 VERTICAL 332 155 Average
2 5299.13 118.18 112.88 7.47 32.83 31.56 VERTICAL 332 155 Peak
3 5419.83 53.82 54.88 -B.18 47.57 F7.5% 32.92 31.58 VERTICAL 332 155 Average
4 5419.46 6£5.16 74.886 -8.84 58.91 V.59 32.92 31.58 VERTICAL 332 155 Peak
ltem 1, 2 are the fundamental frequency at 5300 MHz.
Channel 64
Limit Owver Read Cable PreampAntenna T/Pos  AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv dB dé dB/m deg cm
1 532@.43 186.56 le@.38  7.49 32.93 31.56 VERTICAL 355 154 Average
2 5328.72 117.55 111.43 7.49 32.93 31.56 VERTICAL 355 154 Peak
3 535@.43 S53.83 54.88 -8.17 47.67 7.52 32.93 31.57 VERTICAL 355 154 Average
- 5351.81 73.91 74.88 -8.89 B7.75 ¥.52 32.93 31.57 VERTICAL 355 154 Peak
ltem 1, 2 are the fundamental frequency at 5320 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH
Test Engineer Owen Hsu Configurations 100, 116, 140/ Antenna 4 +
Antenna 5 + Antenna 6
Test Date Aug. 13, 2015
Channel 100
Limit Ower Read Cable PreampAntenna T/Pas A/fPas
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuv/m dBuV/m dé  dBuv dB d8  dB/m deg cm
1 5458.41 £9.65 74.88 -4.35 £3.36 7.62 32.92 31.59 VERTICAL 343 168 Peak
2 S46@.88 48.72 54.80 -5.28 42.43 7.62 32.92 31.59 VERTICAL 343 168 Average
3 5489.42 73.83 74.8@ -8.17 &7.53 7.63 32.92 31.59 VERTICAL 343 168 Peak
4 S4ave.ed 52.77 54.88 -1.23 46,47 T7.83 32.92 31.59 VERTICAL 343 168 Average
5 5581.81 186.99 128.65 7.66 32.92 31.68 VERTICAL 343 168 Average
] 5581.38 118.53 112.19% 7.66 32.92 31.88 VERTICAL 343 168 Peak

ltem 5, 6 are the fundamental frequency at 5500 MHz.

Channel 116
Limit Owver Read Cable Preampintenna T/Pos AfPas
Freq Level Line Limit Level |Loss Factor Factoer Pol/Phase Remark
MHz dBuv/m dBuv/m dé  dBuv db dé  dB/m deg cm
1 S455.95 B4.94 74.88 -9.86 58.85 V.82 32.92 31.59 VERTICAL 347 166 Peak
2 5468.88 53.78 54.88 -8.38 47.41 7.62 32.92 31.59 VERTICAL 347 166 Average
3 5465.537 53.98 54.88 -8.18 47.80 7.63 32,92 31.59 VERTICAL 347 1e8 Average
4 5465.95 64,82 74.88 -9.18 58.52 V.63 32.92 31.59 VERTICAL 347 166 Peak
5 558@.58 1e9.14 1e2.89 7.71 32.96 31.7@ VERTICAL 347 166 Average
6 5585.79 119.13 112.66 7.71 32.96 31.72 VERTICAL 347 166 Peak
7 5748.63 53.47 54.88 -B.53 46.74 F7.88 33.81 31.94 VERTICAL 347 166 Average
g 5741.21 65.81 74.88@ -B5.39 5B8.88 J7.88 33.81 31.94 VERTICAL 347 166 Peak

ltem 5, 6 are the fundamental frequency at 5580 MHz.

Channel 140
Limit Ower Read <Cable PreampAntenna T/Pas AfPos
Freq Level Line Limit Lewvel Loss Factor Factor Pal/Phase Remark
MHz dBuV/m dBuv/m dé  dBuv dB dé  dB/m deg cm
1 5695.88 115.76 129.11 .78 33.8@ 31.87 VERTICAL 3438 166 Peak
2 57688.43 1e4.38 97.65 7.78 33.88 31.87 VERTICAL 348 166 Average
3 5725.14 53.69 54.88 -8.31 46.99 F.79 33.88 31.91 VERTICAL 348 166 Average
- 5725.43 $£9.52 TF4.88 -4.48 B2.82 7.79 33.88 31.91 VERTICAL 348 166 Peak

ltem 1, 2 are the fundamental frequency at 5700 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 149,
Test Engineer Owen Hsu Configurations | 157, 165/ Antenna 4 + Antenna 5 +
Antenna 6
Test Date Aug. 13, 2015
Channel 149
Limit Owver Read <Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Lewvel Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 5718.95% 71.83 74.88 -2.97 B4.35 7.79 33.88 31.89 VERTICAL 345 173 Peak
2 5715.88 53.72 54.88 -8.28 47.84 V.79 33.88 31.89 VERTICAL 345 173 Average
3 5715.58 77.24 75.2@¢ -@.96 7T@.56 V.79 33.8@ 31.39 VERTICAL 345 173 Peak
4 574@.66 115.59 lad.86 7.88 33.@1 31.94 VERTICAL 345 173 Peak
5 5745.58 185.89 9E.36 F.81 33.82 31.94 VERTICAL 345 173 Average
ltem 4, 5 are the fundamental frequency at 5745 MHz.
Channel 157
Limit Ower Read C(able PreampAntenna T/Pos AfPos
Freq Level Line Limit Lewvel Less Factor Facter Pel/Phase Remark
MHz dBuv/m dBuv/m di  dBuv dB dé  dB/m deg cm
1 S661.16 65.368 74.88 -3.84 53.76 7.76 32.98 31.82 VERTICAL 358 152 Peak
2 S665.88 53.88 54.88 -0.28 47.20 7.76 322.98 31.82 VERTICAL 358 152 Average
3 S725.88 £3.89 78.28 -14.31 57.19 V.79 33.88 31.91 VERTICAL 358 152 Peak
4 S780.37 187.53 186.74 7.83 33.83 51.99 VERTICAL 358 152 Average
5 5780.37 118.81 111.22 7.83 33.83 31.99 VERTICAL 3568 152 Peak
B 5855.37 61.890 78.2@ -16.4@ 54,87 7.87 33.85 32.11 VERTICAL 358 152 Peak
7 59le.36 63.92 74.98 -18.88 56.91 7.99 33.@7 32.18 VERTICAL 358 152 Peak
g 5945.89 51.37 54.88 -2.63 44.31 7.92 33.89 32.23 VERTICAL 358 152 Average
ltem 4, 5 are the fundamental frequency at 5785 MHz.
Channel 165
Limit Owver Read <Cable PreampAntenna T/Pos AfPos
Freq Level Line Limit Level Loss Factor Factor Pol/Phase Remark
MHz dBuV/m dBuV/m dé  dBuv dB dé  dB/m deg cm
1 5822.83 186.36 99.58 J.85 33.85 32.88 VERTICAL 26 139 Average
2 5823.12 116.92 1i@.@6 7.85 33.85 32.86 VERTICAL 26 139 Peak
3 58%2.32 77.57 78.2@ -@.63 Te.e7 7.8 33.85 32.85 VERTICAL 26 139 Peak
4 5862.83 71.47 74.88 -2.53 6£4.55 7.87 33.86 32.11 VERTICAL 26 139 Peak
|5 5862.32 53,98 54.88 -0.82 47.86 J.B7 33.86 32.11 VERTICAL 26 139 hverage|
ltem 1, 2 are the fundamental frequency at 5825 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40
Test Engineer Owen Hsu Configurations | CH 38, 46 / Antenna 4 + Antenna 5 +
Antenna 6
Test Date Aug. 14, 2015
Channel 38
Limit Over Read CableAntenna Preamp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuV/m dé  dBuv dé  dB/m dB cm deg
1 Sla4.48 §9.17 74,82 -4.53 e4.88 6.13 34.84 35,082 Peak 192 36@ VERTICAL
2 5158.88 53.831 54.88 -08.19 48.64 6.13 34.84 35.80 Average 192 368 VERTICAL
L] 5185.2@ 182.47 97.23 6.15 34.89 35.80 Average 192 368 VERTICAL
- 5185.28 111.67 186.43 6.15 34.89 35.00 Peak 192 368 VERTICAL
ltem 3, 4 are the fundamental frequency at 5190 MHz.
Channel 46
Limit Owver Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dé  dBuv dé  dB/m dB cm deg
1 Slse.e@ 53.69 G54.88 -8.31 48.52 6.13 34.84 35.88 Average 176 2 VERTICAL
2 Slte.88 B8.18 74.8@ -5.82 8B3.el 6.13 34.84 35.88 Peak 176 2 VERTICAL
i 5225.28 186,53 181.1E .18 34.17 35.8@ Average 176 2 VERTICAL
- 5234.88 116.5@ 111.15 6.18 34.17 35.00 Peak 176 2 VERTICAL
ltem 3, 4 are the fundamental frequency at 5230 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40
Test Engineer Owen Hsu Configurations | CH 54, 62 / Antenna 4 + Antenna 5 +
Antenna 6
Test Date Aug. 14, 2015
Channel 54
Limit Over Read CableAntenna Preamp AfPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dé  dB/m dB cm deg
1 5265.28 186.12 180.68 6.21 34.23 35.89 Average 151 2 VERTICAL
2 5274.88 115.65 118.21 6.21 34.23 35.88 Peak 181 2 VERTICAL
3 5358.88 53.83 54.88 -8.17 48.21 6.26 34.36 35.89 Average 1B1 2 VERTICAL
= 5351.60 66.93 74.8@ -7.87 61.31 6.26 34.36 35.09 Peak 181 2 VERTICAL
ltem 1, 2 are the fundamental frequency at 5270 MHz.
Channel 62
Limit Owver Read CableAntenna Freamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 S3le.4@ 99.3@ 94.25 6.24 34.31 35.80 Average 138 347 VERTICAL
2 5316.48 189,88 184.25 £.24 34.31 35.88 Peak 188 347 VERTICAL
3 5351.88 53.87 54.88 -8.13 48.25 6.26 34.36 35.89 Average 188 347 VERTICAL
= 5351.60 69.96 74.89 -4.84 64.34 6.26 34.36 35.00 Peak 188 347 VERTICAL
ltem 1, 2 are the fundamental frequency at 5310 MHz.
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SPORTON LAB.

Report No.: FR580303AB

Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40
Test Engineer Owen Hsu Configurations | CH 102, 110, 134 / Antenna 4 + Antenna 5
+ Antenna 6
Test Date Aug. 14, 2015
Channel 102
Limit Owver Read CableAntenna Preamp AfPas  T/Pos
Freq Level Lime Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dé dB/m dB cm deg
1 5455.28 T1.27 T4.8@ -2.73 65.41 6.33 34.52 34.99 Peak 181 14 VERTICAL
2 546@.08 52.18 54.89 -1.99 46.24 6.33 34.52 34.99 Average 181 14 VERTICAL
3 5469.58 53.06 54.8@ -©.34 47.76 6.34 34.55 34.99 Average 181 14 VERTICAL
4 S47e.e@ T1.54 T4.08 -2.456 65.64 6.34 34,55 34.99 Peak 181 14 VERTICAL
5 5585.28 183.58 97.862 6.36 34.88 35.89 Average 181 14 VERTICAL
<] 55385.88 113.59 187.63 G.36 34.80 35.00 Peak 181 14 VERTICAL
ltem 5, 6 are the fundamental frequency at 5510 MHz.
Channel 110
Limit Ower Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dE  dBuVv dB dB/m dB cm deg
1 545@.88 67.72 T4.88@ -5.28 61.86 £.33 34.52 34.99 Peak 176 14 VERTICAL
2 S46@.08 52.3% 54,88 -1.85% 46.49 .33 34.52 34.99 Average 176 14 VERTICAL
3 S468.48 63.52 74.80 -5.483 62.62 6.34 34,55 34.99 Peak 176 14 VERTICAL
4 S478.28 53.88 54.8@ -8.12 47.98 B.34 34.55 34.99 Average 176 14 VERTICAL
5 5546.88 186.57 laa.59 6.37 33.81 35.8@ Average 176 14 VERTICAL
B 5568.48 115.89 189.91 6.38 34.61 35.81 Peak 176 14 VERTICAL
ltem 5, 6 are the fundamental frequency at 5550 MHz.
Channel 134
Limit Ower Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 5665.28 182.69 96.67 6.42 34.83 35.63 Average 153 13 VERTICAL
2 5665.28 112.14 1g6.12 £.42 34.83 35.83 Peak 153 13 VERTICAL
3 S725.8@ 73.2@ T4.8@ -8.88 67.14 6.45 34.584 35.83 Peak 153 13 VERTICAL
4 5726.88 ©53.56 54.88 -B.44 47.50 £.45 34.84 35.83 Average 153 13 VERTICAL
ltem 1, 2 are the fundamental frequency at 5670 MHz.
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Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT40
Test Engineer Owen Hsu Configurations | CH 151, 159 / Antenna 4 + Antenna 5 +
Antenna 6
Test Date Aug. 14, 2015
Channel 151
Limit Over Read Cabledntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB dBuv dBe dB/m dB cm deg
1 5714.28 73.48 74.80 -8.52 6£7.43 6.44 34.84 35.83 Peak 174 16 VERTICAL
2 5715.8@ 51.34 54.80 -2.16 45.7% 6.44 34,564 35.83 Average 174 16 VERTICAL
3 5725.e8 7J7.85 7B.2@ -8.35 7T1.79 £.45 34.64 35.83 Peak 174 16 VERTICAL
4 5758.28 188.74 894.68 6.45 34.85 35.84 Average 174 16 VERTICAL
5 576@.88 111.12 185.886 6.46 34,85 35.85 Peak 174 16 VERTICAL
ltem 4, 5 are the fundamental frequency at 5755 MHz.
Channel 159
Limit Over Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHZ dBuV/m dBuv/m dB  dBuv dé  dB/m dB cm deg
1 5711.88 63.44 74.88 -1B8.568 57.39 6.44 34.84 35.83 Peak 161 347 VERTICAL
2 5713.48 48.86 54.88 -5.14 42.81 6.4% 34.84 35.83 Average 161 347 VERTICAL
3 5720.28 66.83 75.20 -11.57 68.57 65.45 34.84 35.863 Peak 181 347 VERTICAL
4 5791.3@8 1e1.89 95.81 6.47 34.656 35.85 Average 161 347 VERTICAL
5 5801.48 112.61 186.53 E.47 34,686 35,85 Peak 16l 347 VERTICAL
] S@se.ed@ TF2.98 7TE.28 -5.22 66.8BB £.49 34.67 35.86 Peak 161 347 VERTICAL
7 5861.48 53.85 54.88 -B.15 47.75 6.58 34.67 35.87 Average 161 347 VERTICAL
] 587@.28 7e.48 74.8@ -3.52 B4.38 65.58 34.67 35.87 Peak 161 347 VERTICAL
ltem 4, 5 are the fundamental frequency at 5795 MHz.
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Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO0/Nss1 VHT80
Test Engineer Owen Hsu Configurations | CH 42, 58 / Antenna 4 + Antenna 5 +
Antenna 6
Test Date Aug. 14, 2015
Channel 42
Limit Owver Read CableAntenna Preamp AfPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dBé  dBuV dé  dB/m dB cm deg
1 51s@.88 53.91 54.88 -8.89 48.74 6.13 34.84 35.89 Average 185 368 VERTICAL
2 5158.284 £4.78 74.88 -9.22 59.81 £.13 34.84 35.08 Peak 185 368 VERTICAL
3 528@.08 98.83 92.75 6.16 34.12 35.68 Average 185 368 WVERTICAL
& 5215.20 1e7.35 le2.e3 6.17 34,15 35.80 Peak 185 368 VERTICAL
5 5354.88 57.34 74.88 -16.66 51.72 6.26 34.36 35.88 Peak 135 368 VERTICAL
B 5355.88 48.78 54.88 -5.22 43.16 .26 34.36 35.88 Average 185 368 VERTICAL
ltem 3, 4 are the fundamental frequency at 5210 MHz.
Channel 58
Limit Owver Read CableAntenna Preamp AfPos  T/Pos
Freq Lewvel Line Limit Level Less Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dgé  dB/m dB cm deg
1 S@95.88 57.81 74.88 -16.19 52.76 6.18@ 33.96 35.81 Peak 198 2 VERTICAL
2 515@.24 47.83 54.88 -5.97 41.86 .13 34.84 35.80 Average 196 2 VERTICAL
3 528@.28 95.59 9@.12 6.22 34.25% 35.@8® Average 196 2 VERTICAL
4 5280.98 1@5.13 99.71 6.22 34.25 35.89 Peak 19a 2 WVERTICAL
E S35@.28 66.89 T4.8@ -7.91 60.47 6.26 34.36 35.80 Peak 198 2 VERTICAL
B 5356.88 53.63 54.88 -B.37 4B.81 6.26 34.36 35.89 Average 198 2 VERTICAL
ltem 3, 4 are the fundamental frequency at 5290 MHz.
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Temperature 24°C Humidity 55%
IEEE 802.11ac MCSO/Nss1 VHT80
Test Engineer Owen Hsu Configurations | CH 106, 122, 155 / Antenna 4 + Antenna 5
+ Antenna 6
Test Date Aug. 14, 2015
Channel 106
Limit Owver Read CableAntenna Preamp AfPes  T/Pos
fFreq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dé  dB/m dB cm deg
1 5453.88 52.89 54.88 -1.11 47.83 6.33 34.52 34.99 Average 168 13 VERTICAL
2 5456.88 71.38 T74.88 -2.78 6B5.44 £.33 34.52 34.99 Peak 168 13 VERTICAL
3 5479.28 53.56 54.80 -8.44 47.66 6.34 34.55 34.99 Average 165 13 VERTICAL
< 5479.28 71.58 T4.8@ -2.42 65.68 6.34 34.55 34,99 Peak 168 13 VERTICAL
5 S541.096 189,51 94.53 6£.37 34.61 35.80 Average 168 13 VERTICAL
=] 5541.88 189, 83 183.85 £.37 34.61 35.88 Peak 168 13 VERTICAL
7 5726.88 48.34 54.88 -5.86 42.28 6.45 34.84 35.83 Average 168 13 VERTICAL
g 5726.9@ 59.89 74.88 -14.91 53.@3 £.45 34.64 35.93 Peak 168 13 VERTICAL
ltem 5, 6 are the fundamental frequency at 5530 MHz.
Channel 122
Limit Over Read CableAntenna Preamp AfPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dé  dB/m dB cm deg
1 5453.88 B63.1F 74.8@ -18.82 57.32 £.33 34.52 34.99 Peak 164 18 VERTICAL
2 534608.88 51.39 54.8@ -2.81 45.53 6.35 34.532 34.99 Average 164 18 VERTICAL
3 5465.28 61.80 74.80 -12.286 55.98 6£.34 34.55 34.9% Peak 164 18 VERTICAL
= S47@.28 51.98 S4.8@ -2.84 46,86 6.34 34.55 34.99 Average 184 18 VERTICAL
5 5595.98 190,29 94.29 6.39 34.62 35.81 Average 164 1@ VERTICAL
=] S621.88 188.91 182.89 6.41 34.82 35.81 Peak 164 18 VERTICAL
7 5725.88 53.7E 54.88 -8.22 47.72 6.45 34.84 35.83 Average 164 18 VERTICAL
8 5725.8@ 69.34 T4.08 -4.66 63.28 6.45 34.64 35.83 Peak 164 18 VERTICAL
ltem 5, 6 are the fundamental frequency at 5610 MHz.
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Channel 155
Limit Owver Read CableAntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuv dé dB/m dB cm deg
1 5715.8@ 52.23 S54.8@ -1.77 46.18 5.44 34.64 35.83 Average 173 13 VERTICAL
2 5715.8@ 71.56 74.88 -2.44 B5.51 G.44 34.84 35.83 Peak 173 13 VERTICAL
3 5725.88 71.43 78.28 -6.77 65.37 6.45 34.64 35.83 Peak 173 13 VERTICAL
B S765.28 97.34 91.78 6.45 34.85 35.85 Average 173 13 VERTICAL
5 S765.08 187.44 181.38 6.46 34.65 35.85 Peak 173 13 VERTICAL
B S859.88 69.14 7TE.280 -9.86 B3.24 6.48 34.67 35.86 Peak 173 13 VERTICAL
7 S86@.88 53.87 54.8@ -8.13 47.77 6.5 34.87 35.87 Average 173 13 VERTICAL
g SB6@.88 71.17 74.88 -2.83 65.87 6.58 34.87 35.087 Peak 173 15 VERTICAL
ltem 4, 5 are the fundamental frequency at 5775 MHz.
Note:
Emission level (dBuV/m) = 20 log Emission level (uv/m)
Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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4.8. Frequency Stability Measurement

4.8.1. Limit

In-band emission is maintained within the band of operation under all conditions of normal operation as
specified in the user’'s manual.

The transmitter center frequency tolerance shall be = 20 ppm maximum for the 5 GHz band (IEEE
802.11n specification).

4.8.2. Measuring Instruments and Setting

Please refer fo section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency Entire absence of modulation emissions bandwidth
RBW 10 kHz
VBW 10 kHz
Sweep Time Auto

4.8.3. Test Procedures

The transmitter output (antenna port) was connected to the spectrum analyzer.

EUT have transmitted absence of modulation signal and fixed channelize.

Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.

Set RBW = 10 kHz, VBW = 10 kHz with peak detector and maxhold settings.

fc is declaring of channel frequency. Then the frequency error formula is (fc-f)/fc x 10° ppm and

the limit is less than +20ppm (IEEE 802.11nspecification).

6. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the
EUT on and measure the operating frequency after 2, 5, and 10 minutes.

7. The test exireme voltage is to change the primary supply voltage from 85 to 115 percent of the
nominal value

8. Extreme temperature is -40°C~55°C.

ok wpn =

4.8.4. Test Setup Layout

EUT
Spectrum Analyzer

4.8.5. Test Deviation
There is no deviation with the original standard.
4.8.6. EUT Operation during Test

The EUT was programmed to be in continuously un-modulation transmitting mode.
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4.8.7. Test Result of Frequency Stability

Temperature 20°C

Humidity

55%

Test Engineer Eddie Weng

Test Date

Aug. 12, 2015 ~ Aug. 26, 2015

Mode: 20 MHz / Antenna 6
Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5200 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5200.0105 5200.0118 5200.0074 5200.0065
110.00 5200.0102 5200.0114 5200.0072 5200.0060
93.50 5200.0096 5200.0104 5200.0058 5200.0055
Max. Deviation (MHz) 0.0105 0.0118 0.0074 0.0065
Max. Deviation (ppm) 2.02 2.27 1.42 1.25
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5200 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5200.0622 5200.0602 5200.0598 5200.0588
-30 5200.0544 5200.0534 5200.0528 5200.0518
-20 5200.0534 5200.0522 5200.0522 5200.0516
-10 5200.0510 5200.0414 5200.0396 5200.0402
0 5200.0360 5200.0240 5200.0210 5200.0216
10 5200.0180 5200.0042 5200.0024 5200.0024
20 5199.9994 5199.9832 5199.9808 5199.9808
30 5199.9610 5199.9574 5199.9550 5199.9526
40 5199.9556 5199.9514 5199.9520 5199.9538
50 5199.9520 5199.9592 5199.9646 5199.9682
55 5199.9388 5199.9376 5199.9368 5199.9356
Max. Deviation (MHz) 0.0622 0.0624 0.0632 0.0644
Max. Deviation (ppm) 11.96 12.00 12.15 12.38
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5300 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5300.0052 5300.0050 5300.0038 5300.0016
110.00 5300.0048 5300.0048 5300.0036 5300.0012
93.50 5300.0038 5300.0036 5300.0032 5300.0008
Max. Deviation (MHz) 0.0052 0.0050 0.0038 0.0016
Max. Deviation (ppm) 0.98 0.94 0.72 0.30
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5300 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5300.0624 5300.0612 5300.0588 5300.0576
-30 5300.0588 5300.0576 5300.0558 5300.0542
-20 5300.0525 5300.0523 5300.0532 5300.0534
-10 5300.0530 5300.0529 5300.0402 5300.0400
0 5300.0217 5300.0521 5300.0206 5300.0208
10 5300.0191 5300.0230 5300.0022 5300.0022
20 5299.9982 5299.9881 5299.9814 5299.9815
30 5299.9618 5299.9617 5299.9526 5299.9528
40 5299.9527 5299.9526 5299.9512 5299.9510
50 5299.9553 5299.9552 5299.9638 5299.9640
55 5299.9508 5299.9498 5299.9476 5299.9468
Max. Deviation (MHz) 0.0624 0.0612 0.0588 0.0576
Max. Deviation (ppm) 11.77 11.55 11.09 10.87
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5580 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5580.0056 5580.0048 5580.0016 5580.0064
110.00 5580.0052 5580.0044 5580.0012 5580.0060
93.50 5580.0050 5580.0038 5580.0005 5580.0052
Max. Deviation (MHz) 0.0056 0.0048 0.0016 0.0064
Max. Deviation (ppm) 1.00 0.86 0.29 1.15
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5580 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5580.0602 5580.0592 5580.0588 5580.0576
-30 5580.0586 5580.0574 5580.0556 5580.0534
-20 5580.0556 5580.0552 5580.0522 5580.0522
-10 5580.0556 5580.0525 5580.0408 5580.0408
0 5580.0022 5580.0021 5580.0242 5580.0242
10 5580.0017 5580.0010 5580.0031 5580.0031
20 5579.9988 5579.9891 5579.9813 5579.9814
30 5579.9596 5579.9596 5579.9559 5579.9559
40 5579.9505 5579.9505 5579.9498 5579.9498
50 5579.9531 5579.9535 5579.9642 5579.9642
55 5579.9504 5579.9492 5579.9442 5579.9428
Max. Deviation (MHz) 0.0602 0.0592 0.0588 0.0576
Max. Deviation (ppm) 10.79 10.61 10.54 10.32
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5785 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5785.0022 5784.9979 5784.9974 5784.9968
110.00 5785.0000 5784.9976 5784.9970 5784.9964
93.50 5784.9886 5784.9966 5784.9958 5784.9955
Max. Deviation (MHz) 0.0114 0.0034 0.0042 0.0045
Max. Deviation (ppm) 1.97 0.59 0.73 0.78
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5785 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5785.0624 5785.0598 5785.0586 5785.0566
-30 5785.0602 5785.0590 5785.0567 5785.0551
-20 5785.0573 5785.0588 5785.0542 5785.0542
-10 5785.0577 5785.0578 5785.0418 5785.0418
0 5785.0022 5785.0232 5785.0264 5785.0264
10 5785.0026 5785.0152 5785.0034 5785.0034
20 5784.9989 5784.9886 5784.9826 5784.9824
30 5784.9579 5784.9577 5784.9562 5784.9562
40 5784.9588 5784.9587 5784.9504 5784.9504
50 5784.9514 5784.9514 5784.9432 5784.9432
55 5784.9486 5784.9462 5784.9436 5784.9406
Max. Deviation (MHz) 0.0624 0.0598 0.0586 0.0594
Max. Deviation (ppm) 10.79 10.34 10.13 10.27
Result Complies
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Mode: 40 MHz / Antenna 6
Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5190 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5189.9986 5189.9976 5189.9966 5189.9962
110.00 5189.9976 5189.9970 5189.9964 5189.9960
93.50 5189.9954 5189.9952 5189.9944 5189.9928
Max. Deviation (MHz) 0.0046 0.0048 0.0056 0.0072
Max. Deviation (ppm) 0.89 0.92 1.08 1.39
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5190 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5190.0568 5190.0554 5190.0542 5190.0538
-30 5190.0552 5190.0544 5190.0533 5190.0522
-20 5190.0509 5190.0502 5190.0518 5190.0509
-10 5190.0489 5190.0489 5190.0489 5190.0489
0 5190.0234 5190.0236 5190.0232 5190.0232
10 5190.0148 5190.0144 5190.0140 5190.0148
20 5189.9982 5189.9978 5189.9976 5189.9976
30 5189.9614 5189.9618 5189.9628 5189.9614
40 5189.9562 5189.9562 5189.9562 5189.9562
50 5189.9486 5189.9448 5189.9435 5189.9424
55 5189.9462 5189.9448 5189.9404 5189.9396
Max. Deviation (MHz) 0.0568 0.0554 0.0596 0.0604
Max. Deviation (ppm) 10.94 10.67 11.48 11.64
Result Complies
Report Format Version: Rev. 01 PageNo.  : 133 of 144
FCC ID: VUI-WAP571E Issued Date  : Oct. 05, 2015




SPORTON LAB.

Report No.: FR580303AB

Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5310 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5310.0002 5309.9976 5309.9966 5310.0002
110.00 5309.9997 5309.9964 5309.9952 5309.9997
93.50 5309.9986 5309.9958 5309.9944 5309.9986
Max. Deviation (MHz) 0.0014 0.0042 0.0056 0.0014
Max. Deviation (ppm) 0.26 0.79 1.05 0.26
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5310 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5310.0622 5310.0606 5310.0592 5310.0574
-30 5310.0564 5310.0552 5310.0544 5310.0536
-20 5310.0521 5310.0528 5310.0528 5310.0521
-10 5310.0482 5310.0482 5310.0484 5310.0482
0 5310.0227 5310.0227 5310.0227 5310.0228
10 5310.0151 5310.0151 5310.0152 5310.0151
20 5309.9986 5309.9980 5309.9980 5309.9980
30 5309.9618 5309.9618 5309.9616 5309.9618
40 5309.9526 5309.9521 5309.9528 5309.9530
50 5309.9492 5309.9488 5309.9418 5309.9428
55 5309.9464 5309.9442 5309.9416 5309.9404
Max. Deviation (MHz) 0.0622 0.0606 0.0592 0.0596
Max. Deviation (ppm) 11.71 11.41 11.15 11.22
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5550 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5549.9966 5549.9958 5549.9948 5549.9936
110.00 5549.9962 5549.9952 5549.9942 5549.9928
93.50 5549.9955 5549.9946 5549.9936 5549.9922
Max. Deviation (MHz) 0.0045 0.0054 0.0064 0.0078
Max. Deviation (ppm) 0.81 0.97 1.15 1.41
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5550 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5550.0588 5550.0578 5550.0572 5550.0566
-30 5550.0565 5550.0557 5550.0546 5550.0532
-20 5550.0512 5550.0518 5550.0512 5550.0510
-10 5550.0457 5550.0462 5550.0462 5550.0454
0 5550.0245 5550.0245 5550.0248 5550.0245
10 5550.0162 5550.0162 5550.0162 5550.0168
20 5549.9990 5549.9985 5549.9982 5549.9982
30 5549.9604 5549.9615 5549.9615 5549.9604
40 5549.9508 5549.9512 5549.9512 5549.9508
50 5549.9476 5549.9450 5549.9425 5549.9436
55 5549.9466 5549.9454 5549.9422 5549.9414
Max. Deviation (MHz) 0.0588 0.0578 0.0578 0.0586
Max. Deviation (ppm) 10.59 10.41 10.41 10.56
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5755 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5754.9966 5754.9952 5754.9946 5754.9936
110.00 5754.9952 5754.9940 5754.9932 5754.9928
93.50 5754.9948 5754.9932 5754.9921 5754.9906
Max. Deviation (MHz) 0.0052 0.0068 0.0079 0.0094
Max. Deviation (ppm) 0.90 1.18 1.37 1.63
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5755 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5755.0624 5755.0604 5755.0596 5755.0582
-30 5755.0584 5755.0572 5755.0558 5755.0542
-20 5755.0530 5755.0526 5755.0533 5755.0530
-10 5755.0477 5755.0472 5755.0477 5755.0477
0 5755.0248 5755.0242 5755.0242 5755.0248
10 5755.0183 5755.0183 5755.0185 5755.0183
20 5754.9986 5754.9982 5754.9982 5754.9982
30 5754.9662 5754.9662 5754.9662 5754.9662
40 5754.9504 5754.9508 5754.9508 5754.9504
50 5754.9466 5754.9426 5754.9428 5754.9426
55 5754.9452 5754.9422 5754.9412 5754.9402
Max. Deviation (MHz) 0.0624 0.0604 0.0596 0.0598
Max. Deviation (ppm) 10.84 10.50 10.36 10.39
Result Complies
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Mode: 80 MHz / Antenna 6
Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5210 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5209.9962 5209.9954 5209.9934 5209.9932
110.00 5209.9940 5209.9934 5209.9926 5209.9916
93.50 5209.9936 5209.9922 5209.9916 5209.9904
Max. Deviation (MHz) 0.0064 0.0078 0.0084 0.0096
Max. Deviation (ppm) 1.23 1.50 1.61 1.84
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5210 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5210.0762 5210.0752 5210.0744 5210.0732
-30 5210.0751 5210.0744 5210.0732 5210.0708
-20 5210.0660 5210.0651 5210.0623 5210.0611
-10 5210.0566 5210.0558 5210.0545 5210.0533
0 5210.0364 5210.0356 5210.0342 5210.0328
10 5210.0233 5210.0222 5210.0205 5210.0183
20 5209.9940 5209.9934 5209.9926 5209.9916
30 5209.9886 5209.9877 5209.9854 5209.9832
40 5209.9763 5209.9755 5209.9732 5209.9705
50 5209.9564 5209.9555 5209.9528 5209.9504
55 5209.9556 5209.9538 5209.9522 5209.9506
Max. Deviation (MHz) 0.0762 0.0752 0.0744 0.0732
Max. Deviation (ppm) 14.63 14.43 14.28 14.05
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5290 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5290.0012 5289.9964 5289.9946 5289.9932
110.00 5289.9946 5289.9936 5289.9924 5289.9910
93.50 5289.9932 5289.9922 5289.9916 5289.9904
Max. Deviation (MHz) 0.0068 0.0078 0.0084 0.0096
Max. Deviation (ppm) 1.29 1.47 1.59 1.81
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5290 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5290.0665 5290.0624 5290.0598 5290.0576
-30 5290.0483 5290.0432 5290.0414 5290.0388
-20 5290.0234 5290.0245 5290.0510 5290.0510
-10 5290.0456 5290.0435 5290.0433 5290.0433
0 5290.0345 5290.0356 5290.0356 5290.0356
10 5290.0453 5290.0477 5290.0423 5290.0423
20 5289.9943 5289.9956 5289.9945 5289.9945
30 5289.9640 5289.9644 5289.9621 5289.9621
40 5289.9543 5289.9543 5289.9565 5289.9565
50 5289.9421 5289.9421 5289.9456 5289.9456
55 5289.9404 5289.9400 5289.9388 5289.9367
Max. Deviation (MHz) 0.0665 0.0624 0.0612 0.0633
Max. Deviation (ppm) 12.57 11.80 11.57 11.97
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5530 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5529.9986 5529.9968 5529.9954 5529.9904
110.00 5529.9942 5529.9934 5529.9922 5529.9892
93.50 5529.9934 5529.9922 5529.9918 5529.9890
Max. Deviation (MHz) 0.0066 0.0078 0.0082 0.0110
Max. Deviation (ppm) 1.19 1.41 1.48 1.99
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5530 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5530.0564 5530.0554 5530.0542 5530.0534
-30 5530.0436 5530.0428 5530.0416 5530.0398
-20 5530.0430 5530.0422 5530.0411 5530.0402
-10 5530.0324 5530.0316 5530.0312 5530.0302
0 5530.0236 5530.0228 5530.0222 5530.0206
10 5530.0153 5530.0132 5530.0118 5530.0102
20 5529.9991 5529.9981 5529.9968 5529.9955
30 5529.9350 5529.9342 5529.9332 5529.9240
40 5529.9324 5529.9320 5529.9312 5529.9304
50 5529.9302 5529.9295 5529.9288 5529.9272
55 5529.9284 5529.9276 5529.9266 5529.9254
Max. Deviation (MHz) 0.0716 0.0724 0.0734 0.0760
Max. Deviation (ppm) 12.95 13.09 13.27 13.74
Result Complies
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Voltage vs. Frequency Stability

Voltage Measurement Frequency (MHz)
5775 MHz
N 0 Minute 2 Minute 5 Minute 10 Minute
126.50 5774.9932 5774.9928 5774.9904 5774.9895
110.00 5774.9916 5774.9912 5774.9892 5774.9886
93.50 5774.9908 5774.9902 5774.9890 5774.9878
Max. Deviation (MHz) 0.0092 0.0098 0.0110 0.0122
Max. Deviation (ppm) 1.59 1.70 1.90 2.11
Result Complies
Temperature vs. Frequency Stability
Temperature Measurement Frequency (MHz)
. 5775 MHz
(C) 0 Minute 2 Minute 5 Minute 10 Minute
-40 5775.0558 5775.0552 5775.0544 5775.0532
-30 5775.0542 5775.0526 5775.0512 5775.0501
-20 5775.0484 5775.0475 5775.0466 5775.0444
-10 5775.0326 5775.0318 5775.0308 5775.0302
0 5775.0224 5775.0220 5775.0212 5775.0205
10 5775.0103 5775.0096 5775.0082 5775.0066
20 5774.9926 5774.9915 5774.9902 5774.9892
30 5774.9862 5774.9854 5774.9822 5774.9804
40 5774.9736 5774.9724 5774.9711 5774.9705
50 5774.9583 5774.9577 5774.9556 5774.9542
55 5774.9420 5774.9411 5774.9398 5774.9364
Max. Deviation (MHz) 0.0580 0.0589 0.0602 0.0636
Max. Deviation (ppm) 10.04 10.20 10.42 11.01
Result Complies
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4.9. Antenna Requirements

4.9.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any
jacket for installing an antenna with extension cable. An intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. The use
of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this Section. The manufacturer
may design the unit so that the user can replace a broken antenna, but the use of a standard antenna
jack or electrical connector is prohibited. Further, this requirement does not apply to intentional radiators

that must be professionally installed.

4.9.2. Antenna Connector Construction

Please refer to section 3.3 in this test report; antenna connector complied with the requirements.
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Instrument Manufacturer | Model No. Serial No. | Characteristics Cc:';:f'ehon Remark
) Conduction
EMI Test Receiver R&S ESCS 30 100355 9kHz ~ 2.75GHz Apr. 22, 2015
(CO01-CB)
Conduction
LISN F.C.C. FCC-LISN-50-16-2 04083 150kHz ~ 100MHz | Dec. 02, 2014
(CO01-CB)
Conduction
LISN Schwarzbeck NSLK 8127 8127647 9kHz ~ 30MHz Dec. 02, 2014
(CO01-CB)
Conduction
COND Cable Woken Cable 01 150kHz ~ 30MHz Dec. 03, 2014
(CO01-CB)
) Conduction
Software Audix E3 5.410e - N.C.R.
(CO01-CB)
Radiation
BILOG ANTENNA Schaffner CBL6112D 22021 20MHz ~ 2GHz May 06, 2015
(03CHO01-CB)
Radiation
Horn Antenna EMCO 3115 00075790 750MHz ~ 18GHz Oct. 28, 2014
(03CHO01-CB)
BBHA 9170 BBHA9170252 Radiation
Horn Antenna Schwarzbeck 15GHz ~ 40GHz Jul. 21, 2015 (03CH01-CB)
Radiation
Pre-Amplifier Agilent 8447D 2944A10991 0.1MHz ~ 1.3GHz Feb. 24, 2015
(03CHO01-CB)
Radiation
Pre-Amplifier Agilent 8449B 3008A02310 1GHz ~ 26.5GHz Jan. 12, 2015
(03CHO1-CB)
Radiation
Pre-Amplifier WM TF-130N-R1 923365 26GHz ~ 40GHz Nov. 25, 2014
(03CHO01-CB)
Radiation
Spectrum Analyzer R&S FSP40 100056 9kHz ~ 40GHz Nov. 06, 2014
(03CHO01-CB)
Radiation
EMI Receiver Agilent N9038A MY52260123 9kHz ~ 8.4GHz Jan. 21, 2015
(03CHO01-CB)
Radiation
RF Cable-low Woken Low Cable-1 N/A 30 MHz ~ 1 GHz Nov. 15, 2014
(03CHO01-CB)
Radiation
RF Cable-high Woken High Cable-40G-1 N/A 1 GHz ~ 40 GHz Nov. 15, 2014
(03CHO01-CB)
) ) Radiation
RF Cable-high Woken High Cable-40G-2 N/A 1 GHz ~ 40 GHz Nov. 15, 2014
(03CHO01-CB)
Radiation
Loop Antenna Teseq HLA 6120 24155 9kHz - 30 MHz Mar. 12, 2015*
(03CHO01-CB)
Conducted
Spectrum analyzer R&S FSP40 100979 9kHz~40GHz Dec. 12,2014
(THO1-CB)
Temp. and Humidity Conducted
Ten Billion TTH-D3SP TBN-931011 -30~100 degree Jun. 02, 2015
Chamber (THO1-CB)
) ) Conducted
RF Cable-high Woken RG402 High Cable-7 1GHz-26.5GHz | Nov. 15,2014
(THO1-CB)
Conducted
RF Cable-high Woken RG402 High Cable-8 1 GHz - 26.5 GHz Nov. 15, 2014
(THO1-CB)
. . Conducted
RF Cable-high Woken RG402 High Cable-9 1GHz-26.5GHz | Nov. 15,2014
(THO1-CB)
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Instrument Manufacturer | Model No. Serial No. | Characteristics qug':;g'on Remark
Conducted
RF Cable-high Woken RG402 High Cable-10 1 GHz - 26.5 GHz Nov. 15, 2014
(THO1-CB)
) ) Conducted
RF Cable-high Woken RG402 High Cable-6 | 1 GHz—26.5GHz | Nov. 15,2014
(THO1-CB)
) Conducted
Power Sensor Agilent U2021XA MY53410001 50MHz~18GHz Nov. 03, 2014
(THO1-CB)
Note: Calibration Interval of instruments listed above is one year.
“*» Calibration Interval of instruments listed above is two years.
N.C.R. means Non-Calibration required.
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6. MEASUREMENT UNCERTAINTY

Test ltems Uncertainty Remark

Conducted Emission (150kHz ~ 30MHz) 2.4dB Confidence levels of 95%
Radiated Emission (30MHz ~ 1,000MHz) 3.6 dB Confidence levels of 95%
Radiated Emission (1GHz ~ 18GHz) 3.7 dB Confidence levels of 95%
Radiated Emission (18GHz ~ 40GH?z) 3.5dB Confidence levels of 95%
Conducted Emission 1.7 dB Confidence levels of 95%
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