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SPORTON LAB.

Project No: CB10410056
1. VERIFICATION OF COMPLIANCE

Product Name : Broadcom 802.11a/b/g/n/ac WLAN + Bluetooth PCI-E/SDIO NGFF 2230
Card
Brand Name : Broadcom
Model No. : BCM94371ZAE
Part No. : BCM94371ZAE, BCM94371Z
Applicant :  Broadcom Corporation
Test Rule Parl(s) : 47 CFR FCC Part 15 Subpart E § 15.407

Sporfon International as requested by the applicant fo evaluate the EMC performance of the product
sample received on Jul. 31, 2014 would like fo 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. - 10f377
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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 12.12 dB
26dB Spectrum Bandwidth and 99% Occupied
4.2 15.407(q) Complies -
Bandwidth
6dB Spectrum Bandwidth and 99% Occupied
4.3 15.407(e) Complies -
Bandwidth
4.4 | 15.407(q) Maximum Conducted Output Power Complies 0.02dB
4.5 | 15.407(q) Power Spectral Density Complies 0.02dB
4.6 | 15.407(b) Radiated Emissions Complies 2.38 dB
4.7 15.407(b) Band Edge Emissions Complies 0.01 dB
4.8 15.407(Q) Frequency Stability Complies -
4.9 15.203 Antenna Requirements Complies -
Report Format Version: Rev. 01 Page No. -2 0of 377
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3. GENERAL INFORMATION
3.1. Product Details

IEEE 802.11n/ac

Items Description
Product Type WLAN (2TX, 2RX)
Radio Type Intentional Transceiver
Power Type From host system
Modulation see the below table for IEEE 802.11n/ac

Data Modulation

For 802.11n: OFDM (BPSK / QPSK / 16QAM / 64QAM)
For 802.11ac: OFDM (BPSK / QPSK / 16QAM / 64QAM / 256QAM)

Data Rate (Mbps)

see the below table for |IEEE 802.11n/ac

Frequency Range

5150 ~ 5350MHz / 5470 ~ 5725MHz / 5725 ~ 5850 MHz

Channel Number

25 for 20MHz bandwidth ; 12 for 40MHz bandwidth
6 for 80MHz bandwidth

Channel Band Width (99%)

For non-beamforming function:

Band 1:

802.11ac MCSO/Nss1 (VHT20): 19.20 MHz ;
802.11ac MCSO/Nss1 (VHT40): 38.08 MHz ;
802.11ac MCSO0/Nss1 (VHT80): 76.16 MHz
Band 2:

802.11ac MCSO/Nss1 (VHT20): 19.84 MHz ;
802.11ac MCSO/Nss1 (VHT40): 41.92 MHz ;
802.11ac MCSO0/Nss1 (VHT80): 76.16 MHz
Band 3:

802.11ac MCSO/Nss1 (VHT20): 19.04 MHz ;
802.11ac MCSO/Nss1 (VHT40): 51.20 MHz ;
802.11ac MCSO/Nss1 (VHT80): 78.08 MHz
Band 4:

802.11ac MCSO/Nss1 (VHT20): 18.16 MHz ;
802.11ac MCSO/Nss1 (VHT40): 36.48 MHz ;
802.11ac MCSO0/Nss1 (VHT80): 76.16 MHz

Report Format Version: Rev. 01
FCC ID: QDS-BRCM1090

Page No. : 3 0of 377
Issued Date : Jan. 12, 2016



Report No.: FR473142-07AB

SPORTON LAB.

For beamforming function:

Band 1:

802.11ac MCSO/Nss1 (VHT20): 18.56 MHz ;
802.11ac MCSO/Nss1 (VHT40): 36.48 MHz ;
802.11ac MCSO0/Nss1 (VHT80): 76.80 MHz
Band 2:

802.11ac MCSO/Nss1 (VHT20): 18.88 MHz ;
802.11ac MCSO/Nss1 (VHT40): 36.80 MHz ;
802.11ac MCSO/Nss1 (VHT80): 76.16 MHz
Band 3:

802.11ac MCSO/Nss1 (VHT20): 18.72 MHz ;
802.11ac MCSO/Nss1 (VHT40): 36.80 MHz ;
802.11ac MCSO/Nss1 (VHT80): 76.80 MHz
Band 4:

802.11ac MCSO/Nss1 (VHT20): 18.40 MHz ;
802.11ac MCSO/Nss1 (VHT40): 36.48 MHz ;
802.11ac MCSO0/Nss1 (VHT80): 75.84 MHz

For STBC function:
Band 1: 802.11n MCSO (HT20): 19.84 MHz

Report Format Version: Rev. 01 Page No. -4 0f377
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Maximum Conducted Output Power

For non-beamforming function:

Band 1:

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

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO/Nss1 (VHT40):
802.11ac MCSO/Nss1 (VHT80):
Band 3:

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO/Nss1 (VHT40):
802.11ac MCSO/Nss1 (VHT80):
Band 4:

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO/Nss1 (VHT40):
802.11ac MCSO/Nss1 (VHT80):

For beamforming function:

Band 1:

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

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO0/Nss1 (VHT40):
802.11ac MCSO/Nss1 (VHT80):
Band 3:

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO/Nss1 (VHT40):
802.11ac MCSO0/Nss1 (VHT80):
Band 4:

802.11ac MCSO/Nss1 (VHT20):
802.11ac MCSO/Nss1 (VHT40):
802.11ac MCSO/Nss1 (VHT80):

For STBC function:

Band 1: 802.11n MCSO0 (HT20):

21.57 dBm ;
21.64 dBm ;
17.35 dBm

21.49 dBm ;
21.51 dBm;
17.80 dBm

21.16 dBm ;
21.57 dBm ;
21.10 dBm

21.73 dBm ;
19.81 dBm ;
16.39 dBm

21.10dBm ;
20.98 dBm ;
17.19 dBm

21.12 dBm ;
21.05 dBm ;
17.80 dBm

20.69 dBm ;
20.71 dBm ;
20.46 dBm

21.73 dBm ;

19.67 dBm ;
14.49 dBm

21.73 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Report Format Version: Rev. 01
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IEEE 802.11a
ltems Description
Product Type WLAN (27X, 2RX)
Radio Type Intentional Transceiver
Power Type From host system
Modulation OFDM for IEEE 802.11a

Data Modulation

OFDM (BPSK / QPSK / 16QAM / 64QAM)

Data Rate (Mbps)

OFDM (6/9/12/18/24/36/48/54)

Frequency Range

5150 ~ 5350MHz / 5470 ~ 5725MHz / 5725 ~ 5850 MHz

Channel Number

25

Channel Band Width (99%)

Band 1: 18.56 MHz ; Band 2: 18.40 MHz ; Band 3: 18.56 MHz ;

Band 4: 17.36 MHz

Maximum Conducted Output Power

Band 1: 21.59 dBm ; Band 2: 21.54 dBm ; Band 3: 21.18 dBm ;

Band 4: 21.61 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

ltems Description
Communication Mode X IP Based (Load Based) [ ] Frame Based
TPC Function X With TPC [ ] Without TPC
Weather Band (5600~5650MHz) [[X]  With 5600~5650MHz [ ] without 5600~5650MHz
Beamforming Function X With beamforming [ ] Without beamforming
STBC Function D] With STBC [] Without STBC

Note: 1. The EUT has beamforming function for 802.11n/ac in 5GHz band 1~4.
2. The EUT has STBC function for 802.11n/ac in 5GHz band 1~4.

3. The MIMO transmission mode is correlated.

Antenna and Band width

Antenna Two (TX)
Band width Mode 20 MHz 40 MHz 80 MHz
IEEE 802.11a \' X X
I[EEE 802.11n \ \ X
IEEE 802.11ac \ \" \'
Report Format Version: Rev. 01 Page No. - 60f377
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IEEE 11n/ac Spec.

Number of
Protocol Data Rate / MCS
Transmit Chains (NTX)
802.11n (HT20) 2 MCS 0-15
802.11n (HT40) 2 MCS 0-15
802.11ac (VHT20) 2 MCS 0-9/Nss1-2
802.11ac (VHT40) 2 MCS 0-9/Nss1-2
802.11ac (VHT80) 2 MCS 0-9/Nss1-2

Note 1: IEEE Std. 802.11n modulation consists of HT20 and HT40 (HT: High Throughput).
Then EUT support HT20 and HT40.

Note 2: IEEE Std. 802.11ac modulation consists of VHT20, VHT40, VHT80 and VHT160 (VHT: Very High
Throughput). Then EUT support VHT20, VHT40 and VHT8O0.

Note 3: Modulation modes consist of below configuration:
HT20/HT40: IEEE 802.11n, VHT20/VHT40/VHT80: IEEE 802.11ac

3.2. Accessories

N/A

Report Format Version: Rev. 01
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3.3. Table for Filed Antenna

Gain (dBi)

Antenna

Set |Ant. Brand Part No. e Connector [2.4G/| 56 | 5G | 5G | 5G
ype

BT B1 B2 B3 B4
WLAN/BT

1 | MAG.LAYERS | PCA-4077-25GC1-A1-RT I-PEXA13 | 3.33 | 5.85 | 5.85 | 6.21 | 6.21
: antenna
WLAN/BT

2 | MAG.LAYERS | PCA-4077-25GC1-A1-RT | I-PEXA13 | 3.33 | 5.85 | 5.85 | 6.21 | 6.21
antenna

Note: The EUT has one set of antenna, and each set contains two antennas.
Chain 1: Connect to Ant. 1, Chain 2: Connect to Ant. 2.
For 2.4 GHz WLAN function (2TX/2RX):
Chain 1 and Chain 2 could transmit/receive simultaneously.
For Bluetooth function (1TX/1RX):
Only Chain 1 could transmit/receive simultaneously.
For 5 GHz WLAN function (2TX/2RX):

Chain 1 and Chain 2 could transmit/receive simultaneously.

Chain 2 Chain 1

[E1 &)

Report Format Version: Rev. 01 Page No. - 80of377
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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, 144, 149, 153, 157, 161, 165.

For 40MHz bandwidth systems, use Channel 38, 46, 54, 62, 102, 110, 118, 126, 134, 142, 151, 159.

For 80MHz bandwidth systems, use Channel 42, 58, 106, 122, 138, 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 124 5620 MHz
102 5510 MHz 126 5630 MHz
104 5520 MHz 128 5640 MHz
106 5530 MHz 132 5660 MHz
5470~5725 MHz 108 5540 MHz 134 5670 MHz
Band 3 110 5550 MHz 136 5680 MHz
112 5560 MHz 138 5690 MHz
116 5580 MHz 140 5700 MHz
118 5590 MHz 142 5710 MHz
120 5600 MHz 144 5720 MHz
122 5610 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.  :9 of 377
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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.

For non-beamforming function and beamforming function:

Test Items Mode Data Rate Channel Chain
AC Power Conducted Emission Normal Link - - -
Max. Conducted Output Power 11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/102/110/ | 1+2
134/142/151/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/138/155 1+2
11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
Power Spectral Density 11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/102/110/ | 1+2
134/142/151/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/138/155 1+2
11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
26dB&6dB Spectrum Bandwidth 11ac VHT20 |Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/64/100 | 1+2
99% Occupied Bandwidth /116/140/144/149/157/
Measurement 165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/102/110/ 142
134/142/151/159
1Tac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/138/155 1+2
11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
Radiated Emission Below 1GHz Normal Link - - -
Report Format Version: Rev. 01 Page No. - 10 of 377
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Radiated Emission Above 1GHz 11Tac VHT20 | Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/102/110/ | 1+2
134/142/151/159
11ac VHT80 | Band 1~4 | MCSO/Nss1 | 42/58/106/138/155 1+2
11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/64/100 | 1+2
/116/140/144/149/157/
165
Band Edge Emission 11ac VHT20 Band 1~4 | MCSO/Nss1 | 36/40/48/52/60/64/100 | 1+2
/140/149/157/165
11ac VHT40 |Band 1~4 | MCSO/Nss1 | 38/46/54/62/102/110/ | 1+2
134/151/159
11ac VHT80 |Band 1~4 | MCSO/Nss1 | 42/58/106/155 1+2
11a/BPSK Band 1~4 | 6Mbps 36/40/48/52/60/64/100 | 1+2
/140/149/157/165
Frequency Stability Un-modulation - 40/60/100 1+2

Note: 1. VHT20/VHT40 covers HT20/HT40, due to same modulation.

2. Non-beamforming function and beamforming function for 802.11n/ac in 5GHz band 1~4, two

functions test results were recorded in the report.
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For STBC function:

Test Items Mode Data Rate Channel Chain
AC Power Conducted Emission Normal Link - - -
Max. Conducted Output Power 11n HT20 Band 1 MCSO 36/40/48 1+2
Power Spectral Density 11n HT20 Band 1 MCS0 36/40/48 1+2
26dB&6dB Spectrum Bandwidth 11n HT20 Band 1 MCSO 36/40/48 1+2
99% Occupied Bandwidth
Measurement
Radiated Emission Below 1GHz Normal Link - - -
Radiated Emission Above 1GHz 11n HT20 Band 1 MCSO0 36/40/48 1+2
Band Edge Emission 11n HT20 Band 1 MCSO 36/40/48 1+2

Note: For STBC function: only the 802.11n in 20MHz bandwidth system of 5GHz band 1 was performed for

all the tests and recorded in this report, and it was base on customer's request.
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The following test modes were performed for all tests:

For AC Power Line Conducted Emissions test:

Mode 1. EUT 1 + 2.4GHz WLAN function + Bluetooth function

Mode 2. EUT 1 + 5GHz WLAN function + Bluetooth function

Mode 3. EUT 2 + 2.4GHz WLAN function

Mode 4. EUT 2 + 5GHz WLAN function

Mode 5. EUT 2 + Bluetooth function

Mode 5 is the worst case, so it was selected to record in this test report.

For Radiated Emissions 9kHz~1GHz test:

Mode 1. Place EUT 1 in X axis + 2.4GHz WLAN function + Bluetooth function

Mode 2. Place EUT 1 in Y axis + 2.4GHz WLAN function + Bluetooth function

Mode 3. Place EUT 1 in Z axis + 2.4GHz WLAN function + Bluetooth function

Mode 4. Place EUT 1 in X axis + 5GHz WLAN function + Bluetooth function

Mode 5. Place EUT 1 in Y axis + 5GHz WLAN function + Bluetooth function

Mode 6. Place EUT 1 in Z axis + 5GHz WLAN function + Bluetooth function

Mode 7. Place EUT 2 in X axis + 2.4GHz WLAN function

Mode 8. Place EUT 2 in Y axis + 2.4GHz WLAN function

Mode 9. Place EUT 2 in Z axis + 2.4GHz WLAN function

Mode 10. Place EUT 2 in X axis + 5GHz WLAN function

Mode 11. Place EUT 2 in Y axis + 5GHz WLAN function

Mode 12. Place EUT 2 in Z axis + 5GHz WLAN function

Mode 9 has been evaluated to be the worst case among Mode 7~9, thus measurement for Mode 13 will
follow this same test mode.

Mode 13. Place EUT 2 in Z axis + Bluetooth function

Mode 9 is the worst case, so it was selected to record in this test report.

For Radiated Emissions above 1GHz test:

Radiated Emissions above 1GHz test was perform at its 3-axis (X-axis, Y-axis and Z-axis). Z-axis was the worst
case, so it's recorded in this test report.

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 FA473142-07AA) 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.

Mode 1. EUT 1 + 2.4GHz WLAN function + Bluetooth function

Mode 2. EUT 1 + 5GHz WLAN function + Bluetooth function

Report Format Version: Rev. 01 Page No. - 13 of 377
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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
03CHO1-CB SAC Hsin Chu 262045 IC 4086D -
CO01-CB Conduction Hsin Chu 262045 IC 4086D -
THO1-CB OVEN Room Hsin Chu - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC).

3.7. Table for Multiple Listing
The EUT has three part numbers which are identical to each other in all aspects except for the following
table:
EUT Model No. Part No. Description
EUT 1 BCM94371Z | M.2 E Key connector which support PCle/USB interface.
EUT 2 | BCM94371ZAE BCM943717 M.2 E Key connector which support SDIO/UART/PCle/USB
interface.
EUT 3 BCM94371ZAE | M.2 A key + E Key connector which support PCle/USB interface.

From the above models, part number: EUT 1 and EUT 2 were selected as representative models for AC

Power Line Conducted Emissions and Radiated Emissions <below 1GHz> tests and EUT 1 was selected as
representative model for other tests.
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3.8. Table for Supporting Units

For Test Site No: CO01-CB

Support Unit Brand Model FCCID
NB DELL E6430 DoC
Fixture*2 Broadcom BCM9MC2EC 1 N/A
Mouse Logitech M-U0026 N/A
Earphone SHYARO CHI MIC-04 N/A
NB DELL E4300 N/A
Broadcom 802.11a/b/g/n/ac WLAN
+ Bluetooth PCI-E NGFF 2230 Card Broadcom BCM94371ZAE QDS-BRCM1090
(Device)
For Test Site No: 03CHO1-CB (below 1GHz)
Support Unit Brand Model FCC ID
NB DELL E4300 DoC
Wireless ac AP Netgear R6300V2 PY313200227
Fixture Broadcom BCM9MC2EC 1 N/A
Mouse Logitech M-U0026 DoC
Earphone SHYARO CHI MIC-04 N/A
Adapter Moso MSA-C2000IC5 N/A
For Test Site No: 03CHO1-CB (above 1GHz)
For non-beamforming function and STBC function:
Support Unit Brand Model FCC ID
NB DELL E4300 RSE-TG233
Test fixture Broadcom BCM9NGFF2EC 1 N/A
For beamforming function:
Support Unit Brand Model FCC ID
NB DELL E4300 RSE-TG233
Test fixture Broadcom BCM9NGFF2EC 1 N/A
Wireless AP Netgear R7000 PY313200233
For Test Site No: THO1-CB
Support Unit Brand Model FCC ID
NB DELL E6430 DoC
Test fixture Broadcom BCM9NGFF2EC 1 N/A
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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.

For non-beamforming function:

Power Parameters of IEEE 802.11ac MCSO0O/Nss1 VHT20

Test Software Version Manual Tool version: 2.0.2.1
Frequency 5180 MHz | 5200 MHz | 5240 MHz | 5260 MHz | 5300 MHz | 5320 MHz | 5500 MHz
MCSO/Nss1 VHT20 68 78 78 79 79 70 70
Frequency 5580 MHz | 5700 MHz | 5720MHz | 5745 MHz | 5785 MHz | 5825 MHz
MCSO/Nss1 VHT20 79 68 76 67 80 71
Power Parameters of IEEE 802.11ac MCSO/Nss1 VHT40
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5190 MHz | 5230 MHz | 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz
MCSO/Nss1 VHT40 58 80 80 62 55 80 71
Frequency 5710 MHz | 5755 MHz | 5795 MHz
MCSO/Nss1 VHT40 80 51 68
Power Parameters of IEEE 802.11ac MCSO/Nss1 VHT80
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5210 MHz 5290 MHz 5530 MHz 5690 MHz 5775 MHz
MCSO/Nss1 VHT80 62 63 58 80 56
Power Parameters of IEEE 802.11a
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5180 MHz | 5200 MHz | 5240 MHz | 5260 MHz | 5300 MHz | 5320 MHz | 5500 MHz
MCSO/Nss1 VHT20 68 78 78 78 78 70 70
Frequency 5580 MHz | 5700 MHz | 5720MHz | 5745 MHz | 5785 MHz | 5825 MHz
MCSO/Nss1 VHT20 79 70 79 67 80 73
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For beamforming function:

Power Parameters of IEEE 802.11ac MCS0O/Nss1 VHT20

Test Software Version Manual Tool version: 2.0.2.1
Frequency 5180 MHz | 5200 MHz | 5240 MHz | 5260 MHz | 5300 MHz | 5320 MHz | 5500 MHz
MCS0/Nss1 VHT20 70 75 75 76 76 69 72
Frequency 5580 MHz | 5700 MHz | 5720MHz | 5745 MHz | 5785 MHz | 5825 MHz
MCS0/Nss1 VHT20 76 68 76 67 80 70
Power Parameters of IEEE 802.11ac MCSO/Nss1 VHT40
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5190 MHz | 5230 MHz | 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz
MCSO/Nss1 VHT40 57 73 73 62 61 75 71
Frequency 5710 MHz | 5755 MHz | 5795 MHz
MCSO/Nss1 VHT40 74 51 67
Power Parameters of IEEE 802.11ac MCSO/Nss1 VHT80
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5210 MHz 5290 MHz 5530 MHz 5690 MHz 5775 MHz
MCSO0/Nss1 VHT80 61 63 61 77 48
For STBC function:
Power Parameters of IEEE 802.11n MCSO HT20
Test Software Version Manual Tool version: 2.0.2.1
Frequency 5180 MHz 5200 MHz 5240 MHz
MCS0 HT20 71 100 100

3.10. EUT Operation during Test

For non-beamforming function and STBC function:

The EUT was programmed to be in continuously transmitting mode.

For beamforming function:

For Conducted Mode:

The EUT was programmed to be in continuously transmitting mode.

For Radiated Mode:

During the test, the following programs under WIN XP were executed.

The program was executed as follows:

1. During the test, the EUT operation o normal function.

2. Executed command fixed test channel under DOS.

3. Executed "Lantest.exe " to link with the remote workstation to receive and transmit packet by Wireless AP

and transmit duty cycle no less 98%
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FCC ID: @DS-BRCM1090

: 17 of 377
:Jan. 12, 2016

Page No.
Issued Date



SPORTON LAB.

Report No.: FR473142-07AB

3.11. Duty Cycle

For non-beamforming function:

On Time | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW

Mode
(ms) (ms) (%) (dB) (kHz)
802.11ac MCSO/Nss1 VHT20 1.92 1.94 98.97 0.05 0.01
802.11ac MCSO/Nss1 VHTA0 0.95 0.97 97.94 0.09 1.05
802.11ac MCSO/Nss1 VHT80 0.47 0.49 95.10 0.22 2.15
802.11a 2.07 2.16 95.83 0.18 0.48

For beamforming function:

OnTime | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW

Mode
(ms) (ms) (%) (dB) (kHz)
802.11ac MCSO0/Nss1 VHT20 3.82 3.94 96.95 0.13 0.26
802.11ac MCSO0/Nss1 VHT40 9.29 10.34 89.85 0.47 0.11
802.11Tac MCSO/Nss1 VHT80 4.25 5.15 82.52 0.83 0.24

For STBC function:

OnTime | On+Off Time | Duty Cycle | Duty Factor | 1/T Minimum VBW

Mode
(ms) (ms) (%) (@B) (kHz)
802.11n MCSO0 HT20 1.91 1.96 97.09 0.13 0.52
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3.12.Test Configurations

3.12.1. AC Power Line Conduction Emissions Test Configuration

AC Main

|
1

MNBE

EUT

Fixture

RN

[t}
I ]
-
| o
|| Earphone | : =
|
|
1
Device
NB
Fixture
item Connection Shielded Length
1 Power cable No 2.6m
2 Audio cable No 1.1m
3 USB cable Yes 1.8m
4 USB cable Yes 1.2m
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3.12.2. Radiation Emissions Test Configuration

Test Configuration: 30MHz~1GHz
AC MAIN AC MAIN

(1 | []

MNB

Test Fixture

.

Earphone Mouse
AP
item Connection Shielded Length
1 Power cable No 2.6m
2 Audio Cable No 1.1m
3 USB Cable Yes 1.8m
4 Power cable No 1.8m
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Test Configuration: above 1GHz

For non-beamforming function and STBC function:

AC MAIN

_ J
item Connection Shielded Length
1 Power cable No 1.8m
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For beamforming function:

AC MAIN
e ™
1
)
Test
NB fixture | EUT %
\ J
Wireless
AP
item Connection Shielded Length
1 Power cable No 1.8m
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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.

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.

Report Format Version: Rev. 01 Page No. - 23 of 377
FCC ID: @DS-BRCM1090 Issued Date : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

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 T 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 62%
Test Engineer Kane Liu Phase Line
Configuration Normal Link Test Mode Mode 5
20 Level {(dBuV) Date: 2016-01-07 Time: 20:03:17
70
60\ | CISPR 22_B_QFP
CISPR22_B_AV
I
60.15{].2 0.5 1 2 L] 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark
MHz dBuV dB dBuV dBuVv dB dB
1 @.1815 29.48 -24.94 54.42 19.53 9.93 .82 LINE Average
2 @.1815 508.94 -13.48 64.42 48.99 9.93 .82 LINE QP
3 @.1924 29.14 -24.79 53.93 19.19 9.93 8.82 LINE Average
4 @.1924 51.81 -12.12 63.93 41.86 9.93 8.82 LINE QP |
5 @.2829 37.31 -16.18 53.49 27.36 9.93 .82 LINE Average
b @.2829 58.65 -12.84 63.49 48.70 9.93 .82 LINE QP
7 @.2863 18.97 -31.66 58.63 9.08 9.93 B.84 LINE Average
8 @.2863 35.80 -25.63 608.63 25.83 9.93 B.84 LINE QP
9 @.3883 24.54 -25.48 58.82 14.57 9.93 8.84 LINE Average
16 @.3883 48.39 -19.63 60.82 36.42 9.93 8.84 LINE QP
11 @.3268 16.17 -33.36 49.53 6.20 9.93 .84 LINE Average
12 @.3268 38.13 -21.48 59.53 28.16 9.93 B.84 LINE QP
13 @.3428 23.59 -25.54 49.13 13.62 9.93 B.84 LINE Average
14 @.3428 36.30 -22.83 59.13 26.33 9.93 8.84 LINE QP
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Temperature 25°C Humidity 62%

Test Engineer Kane Liu Phase Neutral

Configuration Normal Link Test Mode Mode 5
gglLevel [dBuv) Date: 2016-01-07 Time: 20:06:20
70

EU\ | CISPR22_B_QP

o CISPR 22_B_AV
2 _B_
SUMWW] ' |
40 ' I
T
30
g
20
10
60.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Lewvel Limit Line Level Factor Loss Pol/Phase Remark
MHz dBuV dB dBuV dBuVv dB dB
1 @.1687 31.76 -23.67 55.43 21.96 9.78 .82 NEUTRAL Average
2 @.1687 48.74 -16.69 65.43 38.94 9.78 .82 NEUTRAL QP
3 @.1854 38.93 -15.31 54.24 29.12 9.79 .82 NEUTRAL Average
4 @.1854 51.52 -12.72 64.24 41.71 9.79 .82 NEUTRAL QP
5 @.1965 33.34 -20.42 53.76 23.53 9.79 B8.82 NEUTRAL Average
6 @.1965 49.79 -13.97 63.76 39.98 9.79 .82 NEUTRAL QP
7 @.2883 33.19 -20.88 53.27 23.38 9.79 .82 NEUTRAL Average
8 @.2883 47.39 -15.88 63.27 37.58 9.79 .82 NEUTRAL QP
9 @.2495 24.48 -27.38 51.78 14.58 9.79 B8.83 NEUTRAL Average
16 @.2495 44.48 -17.38 61.78 34.66 9.79 .83 NEUTRAL QP
11 @.2630 38.57 -20.77 51.34 28.75 9.79 .83 NEUTRAL Average
12 @.2638@ 43.56 -17.78 61.34 33.74 9.79 .83 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.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

Limnit

No restriction limits.

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

Specirum Parameters Setting

Span 1.5 times to 5.0 times the OBW
RBW 1 % to 5 % of the OBW

VBW 2 3 x RBW

Detector Peak

Trace Max Hold

Test Procedures

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

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.

3. 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. Measurement perform conducted of each port.

Test Setup Layout

This test setup layout is the same as that shown in section 4.5.4.

Test Deviation

There is no deviation with the original standard.

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 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Function Non-beamforming function

Configuration IEEE 802.11ac MCSO/Nss1 VHT20

chanmel Frequency 26dB Bandwidth (MHz) e OCCUK;T_I‘:)BC'“"W‘O"“
Chain 1 Chain 2 Chain 1 Chain 2
36 5180 MHz 22.08 21.60 18.40 18.24
40 5200 MHz 29.76 21.60 18.88 18.40
48 5240 MHz 29.44 21.76 19.20 18.56
52 5260 MHz 36.16 21.60 19.20 18.40
60 5300 MHz 41.12 21.76 19.84 18.40
64 5320 MHz 21.92 22.08 18.40 18.24
100 5500 MHz 21.92 21.60 18.40 18.24
116 5580 MHz 32.16 21.92 18.72 18.40
140 5700 MHz 21.92 21.92 18.24 18.08
144 5720 MHz 41.44 28.00 19.04 18.40
Configuration IEEE 802.11ac MCS0/Nss1 VHT40
chanmel Frequency 26dB Bandwidth (MHz) e OCCUK;T_I‘:)BC'“"W‘O"“
Chain 1 Chain 2 Chain 1 Chain 2
38 5190 MHz 40.00 39.68 36.48 36.48
46 5230 MHz 90.56 39.36 38.08 36.48
54 5270 MHz 82.56 39.36 41.92 36.48
62 5310 MHz 40.32 39.68 36.48 36.48
102 5510 MHz 39.68 39.36 36.48 36.48
110 5550 MHz 88.64 68.80 40.96 36.48
134 5670 MHz 39.68 39.68 36.48 36.48
142 5710 MHz 92.16 69.12 51.20 36.80
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80

S : :
260B Bandwidih (MH2) 99% Occupied Bandwidth
Channel Frequency (MHz)
Chain 1 Chain 2 Chain 1 Chain 2

42 5210 MHz 81.92 81.92 76.16 76.16

58 5290 MHz 81.92 82.56 76.16 76.16

106 5530 MHz 82.56 81.92 76.80 76.80

138 5690 MHz 178.56 83.84 78.08 76.80
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11a
Test Function Non-beamforming function
Configuration IEEE 802.11a
o requency 260B Bandwidth (MHz) e OCCUR;T_I‘:)B"“"W“"’
Chain 1 Chain 2 Chain 1 Chain 2
36 5180 MHz 21.76 21.60 17.28 17.28
40 5200 MHz 28.00 22.88 18.24 17.44
48 5240 MHz 31.52 22.72 18.56 17.44
52 5260 MHz 30.40 21.44 18.40 17.44
60 5300 MHz 32.48 21.44 18.24 17.44
64 5320 MHz 21.60 21.28 17.28 17.28
100 5500 MHz 21.76 21.60 17.44 17.28
116 5580 MHz 30.24 21.44 18.08 17.44
140 5700 MHz 21.60 21.76 17.44 17.28
144 5720 MHz 34.72 26.88 18.56 17.92
Report Format Version: Rev. 01 Page No.  : 30 of 377

FCC ID: @DS-BRCM1090

Issued Date : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

Temperature

20°C

Humidity

52%

Test Engineer

Robert Chang

Configurations

IEEE 802.11ac

Test Function

Beamforming function

Configuration IEEE 802.11ac MCS0/Nss1 VHT20

S - -
260B Bandwidih (MH2) 99% Occupied Bandwidth
Channel Frequency (MHz)
Chain 1 Chain 2 Chain 1 Chain 2
36 5180 MHz 22.08 21.76 18.40 18.08
40 5200 MHz 27.36 27.04 18.56 18.40
48 5240 MHz 25.76 21.60 18.40 18.24
52 5260 MHz 27.84 21.92 18.88 18.40
60 5300 MHz 27.36 21.60 18.72 18.24
64 5320 MHz 22.24 21.76 18.40 18.24
100 5500 MHz 22.08 21.44 18.56 18.08
116 5580 MHz 22.08 26.72 18.40 18.40
140 5700 MHz 22.08 21.60 18.24 18.24
144 5720 MHz 21.92 21.76 18.72 18.24
Configuration IEEE 802.11ac MCS0/Nss1 VHT40
S - -
260B Bandwidih (MH2) 99% Occupied Bandwidth
Channel Frequency (MHz)
Chain 1 Chain 2 Chain 1 Chain 2
38 5190 MHz 39.68 39.36 36.48 36.48
46 5230 MHz 40.00 39.68 36.48 36.48
54 5270 MHz 48.96 45.12 36.80 36.48
62 5310 MHz 40.00 39.36 36.48 36.48
102 5510 MHz 39.68 39.36 36.48 36.48
110 5550 MHz 71.04 53.44 36.80 36.48
134 5670 MHz 40.00 39.68 36.48 36.48
142 5710 MHz 65.92 48.32 36.80 36.48
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80

S : :
260B Bandwidih (MH2) 99% Occupied Bandwidth
Channel Frequency (MHz)
Chain 1 Chain 2 Chain 1 Chain 2

42 5210 MHz 82.56 81.92 76.80 76.16

58 5290 MHz 82.56 82.56 76.16 76.16

106 5530 MHz 82.56 82.56 76.80 76.80

138 5690 MHz 116.48 110.72 76.80 76.80
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Temperature 20°C Humidity 52%
Test Engineer Jim Huang Configurations IEEE 802.11n
Test Function STBC function

Configuration IEEE 802.11n MCSO HT20

v - -
260B Bandwidih (MH2) 99% Occupied Bandwidth
Channel Frequency (MHz)
Chain 1 Chain 2 Chain 1 Chain 2

36 5180 MHz 21.92 21.92 18.40 18.08

40 5200 MHz 33.28 21.92 19.04 18.40

48 5240 MHz 34.56 21.76 19.84 18.24
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For non-beamforming function:

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 1 /5180 MHz

@ “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.54 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 22.080000000 MHz
20 oBW 18[.400000p00 MHz
Marker| 1 [T1
L10 18l 93 dem
D1 5.996 dB 5l 168060000 GH
A=A [frr R
T 1| [T1 oB
. B [\ emp 4 € 1
—=1LF /9 apm
5|.170880p00 GHz
10 Temp 2| [T1 OBY]
- —2[48 dBm
y 5|.189280p00 GHz
2 52 bo 004 He
30 A“‘W\M
WJ \'M 308
To) I M %
|50
60
70
F2
F1
-80
Center 5.18 GHz 8 MHz/ Span 80 MHz
Date: 16.SEP.2014 17:50:56
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SPORTON LAB.
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SPORTON LAB.

Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1/ 5500 MHz
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SPORTON LAB.

Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5580 MHz
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Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5700 MHz
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SPORTON LAB.

Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz
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SPORTON LAB.

Report No.: FR473142-07AB

For beamforming function:

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5180 MHz
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Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5200 MHz
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SPORTON LAB.

Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5240 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 /
Chain 2 / 5240 MHz

Date:

*RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz -0.73 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 21.600000000 MHz
20 OBW 18|-240000p00 MHz
Marker| 1 [T1
M A
F10 DT B-9I3 dBm e
MdJMMM 5|.229280p00 GHz
L \Ez Temp 1] [T1 OBY\]
ro —OF 59 dBm
5|-230880p00 GHz
10 Temp 2| [T1 OBY]
B ; ) —0[72 dBm
o2 -h7_ 087 Hem | 5|.249120p00 GHz
-20

i

M 308

--50

-—-60

--70

-80

F1

Center 5.24 GHz

16.SEP.2014 18:46:51

8 MHz/

Span 80 MHz

Report Format Version: Rev. 01
FCC ID: QDS-BRCM1090

Page No.
Issued Date

: 68 of 377
:Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /

Chain 1 /5260 MHz
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Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5300 MHz
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Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5320 MHz
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Report No.: FR473142-07AB

26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /

Chain 1 /5500 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /
Chain 1 /5580 MHz

@ “RBW 300 kHz Delta 1 [T1 ]

*VBW 1 MHz -0.34 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 22.080000000 MHz
20 OBW 18|.400000p00 MHz
Marker| 1 [T1
10 1 24 dBm
Pl 7.94p dB /J\,.,M«-‘ 5[.568960p00 GHz

=
|
g—‘E

’hz Temp 1] [T1 OBY\]
=U aoT

5[.570880p00 GHz

Temp 2| [T1 OB\]

-0{ 63 dBm
.589280p00 GHz

[ i
WED |,

--10

,_
a

D2 -[18.058 PBm
= ol

|30 M .L»W \,M
i o, |-

--50

--60

~-70

F1
-80

Center 5.58 GHz 8 MHz/ Span 80 MHz

Date: 16.SEP.2014 18:52:39

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 MCS0O/Nss1 VHT20 /

Chain 1 /5700 MHz

@ “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 2.16 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 22.080000000 MHz
20 OBW 18|.240000Pp00 MHz
Marker| 1 [T1
r10 20030 dem
5[.688960p00 GHz
- E D1 4.959 dB
N sy Temp 1| [T1 OB
-0 i =T3S uBm
5[.690880p00 GHz
10 Temp 2| [T1 OB\]
- —3[44 dBm
L 5[.709120p00 GHz
=20 DZ —pPT-04T [Bm
|30
hAﬂAﬁLLu 3DB
P el w
150
--60
--70
F2
F1
-80
Center 5.7 GHz 8 MHz/ Span 80 MHz
Date: 16.SEP.2014 18:53:16
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT20 /

Chain 1 /5720 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11n MCSO HT20 / Chain 1

/ 5200 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11n MCS0 HT20 / Chain 2
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11n MCSO HT20 / Chain 1

/ 5240 MHz
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26dB Bandwidth and 99% Occupied Bandwidth Plot on Configuration IEEE 802.11n MCS0 HT20 / Chain 2
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4.3. 6dB Spectrum Bandwidth and 99% Occupied 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.
Specirum Parameters Setting
Aftenuation Auto

Span Frequency

> 6dB Bandwidth

RBW approximately 1% of the emission bandwidth
VBW VBW > RBW

Detector Peak

Trace Max Hold

Sweep Time Auto

4.3.3. Test Procedures

1. The fransmitter was conducted to the spectrum analyzer in peak hold mode.

2. Test was performed in accordance with KDB789033 D02 General UNII Test Procedures New Rules vO1

for Compliance Testing of Unlicensed National Information Infrastructure (U-NII) Devices - section (C)

Emission Bandwidth.

3. Mulliple antenna system was performed in accordance with KDB662911 DO1 v02r01 Emissions
Testing of Transmitters with Multiple Outputs in the Same Band.

4. Measurement perform conducted of each port.

Measured the spectrum width with power higher than 6dB below carrier.

4.3.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.5.4.

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 and 99% Occupied Bandwidth

Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Function Non-beamforming function

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 (Straddle Channel)

6dB Bandwidth (MHz el [
Channel | Frequency ( ) bl Bl Test Result
Chain 1 Chain 2 (kHz)
144 5720 MHz 3.86 3.86 500 Complies

Configuration IEEE 802.11ac MCS0/Nss1 VHT20

99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (k.Hz] Test Result
Chain 1 Chain 2 Chain 1 Chain 2
149 5745 MHz 17.52 17.60 17.84 17.84 500 Complies
157 5785 MHz 17.52 17.52 18.16 18.08 500 Complies
165 5825 MHz 17.60 17.60 17.84 17.76 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 (Straddle Channel)
6dB Bandwidth (MHz in Limi
Channel | Frequency ( ) bl Bl Test Result
Chain 1 Chain 2 (kHz)
142 5710 MHz 3.29 3.29 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40
99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (kH2) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
151 5755 MHz 36.32 36.32 36.32 36.16 500 Complies
159 5795 MHz 35.36 36.00 36.32 36.48 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT80 (Straddle Channel)
6dB Bandwidth (MHz in. Limi
Channel | Frequency ( ) M|r:(.HL|m|1 Test Result
Chain 1 Chain 2 (kH2)
138 5690 MHz 3.44 3.44 500 Complies
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80

99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (kH2) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
155 5775 MHz 73.92 76.48 75.84 76.16 500 Complies
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11a
Test Function Non-beamforming function

Configuration IEEE 802.11a (Straddle Channel)

6dB Bandwidth (MHz in. Limi
Channel | Frequency ( ) bl Bl Test Result
Chain 1 Chain 2 (kHz)
144 5720 MHz 3.22 3.22 500 Complies
Configuration IEEE 802.11a
; 99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (kHz) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
149 5745 MHz 16.40 16.32 16.64 16.64 500 Complies
157 5785 MHz 16.32 16.32 17.36 17.12 500 Complies
165 5825 MHz 16.32 16.32 16.72 16.72 500 Complies
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Function Beamforming function

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 (Straddle Channel)

6dB Bandwidth (MHz in. Limi

Channel | Frequency ( ) M":('HL'm“ Test Result
Chain 1 Chain 2 (kHz)

144 5720 MHz 3.86 3.86 500 Complies

Configuration IEEE 802.11ac MCS0/Nss1 VHT20

99% Occupied
6dB Bandwidth (MHz) ) Min. Limit
Channel | Frequency Bandwidth (MHz) (kHz) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
149 5745 MHz 17.52 17.60 17.84 17.84 500 Complies
157 5785 MHz 17.60 17.60 18.40 18.00 500 Complies
165 5825 MHz 17.52 17.52 17.84 17.76 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT40 (Straddle Channel)
6dB Bandwidth (MHz in. Limi
Channel | Frequency ( ) M":('HL'm“ Test Result
Chain 1 Chain 2 (kHz)
142 5710 MHz 3.29 3.29 500 Complies
Configuration IEEE 802.11ac MCS0/Nss1 VHT40
99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (kHz) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
151 5755 MHz 36.32 36.48 36.32 36.32 500 Complies
159 5795 MHz 36.32 36.32 36.48 36.32 500 Complies
Configuration IEEE 802.11ac MCSO/Nss1 VHT80 (Straddle Channel)
6dB Bandwidth (MHz) in. Limi
Channel | Frequency M":('HL'm“ Test Result
Chain 1 Chain 2 (kHz)
138 5690 MHz 3.44 3.44 500 Complies
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80

99% Occupied
6dB Bandwidth (MHz) Min. Limit
Channel | Frequency Bandwidth (MHz) (kH2) Test Result
Chain 1 Chain 2 Chain 1 Chain 2
155 5775 MHz 75.52 74.56 75.52 75.84 500 Complies
Note: All the test values were listed in the report.
For plots, only the channel with worse result was shown.
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For non-beamforming function:

(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 2 / 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5745 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 2 / 5785 MHz
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(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 /5710 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2 / 5710 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 / 5755 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2 / 5755 MHz
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(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5690 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 /5775 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 2 / 5775 MHz
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(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 2/ 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 1 /5785 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11a/ Chain 2/ 5745 MHz
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For beamforming function:

(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 2 / 5720 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5745 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 2 / 5825 MHz
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(straddle channel)

6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 /5710 MHz

Spectrum
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2 / 5710 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 / 5755 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 2 / 5795 MHz
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(straddle channel)
6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 / 5690 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5690 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1 /5775 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 2 / 5775 MHz
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4.4, Maximum Conducted Output Power Measurement

4.4.1.

4.4.2.

Limit

For the band 5.15~5.25 GHz, 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 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.

For the 5.25-5.35 GHz and 5.470-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW (24dBm) or 11 dBm + 10log B,
where B is the 26-dB emission bandwidth in MHz. 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.

For the band 5.725~5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W (30dBm). 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. However, fixed
point-to-point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed,
point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional applications,
and multiple collocated transmitters fransmitting the same information. The operator of the U-NII device,
or if the equipment is professionally installed, the installer, is responsible for ensuring that systems

employing high gain directional antennas are used exclusively for fixed, point-to-point operations.

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
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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 v01r01 for Compliance Testing of
Unlicensed National Information Infrastructure (U-Nll) 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 DO1 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.

4.4.4. Test Setup Layout

nle ]

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.

Report Format Version: Rev. 01 Page No. © 112 of 377
FCC ID: @DS-BRCM1090 Issued Date : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

4.4.7. Test Result of Maximum Conducted Output Power

Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Date Sep. 10, 2014 Test Function Non-beamforming function

Configuration IEEE 802.11ac MCSO/Nss1 VHT20

Channel Frequency ettt RenET(el i) Max. Limit Result
Chain 1 Chain 2 Total (aBm)
36 5180 MHz 16.56 16.25 19.42 24.00 Complies
40 5200 MHz 18.95 18.14 21.57 24.00 Complies
48 5240 MHz 18.81 18.17 21.51 24.00 Complies
52 5260 MHz 18.84 18.08 21.49 24.00 Complies
60 5300 MHz 18.87 18.04 21.49 24.00 Complies
64 5320 MHz 16.91 16.88 19.91 24.00 Complies
100 5500 MHz 16.41 16.35 19.39 23.79 Complies
116 5580 MHz 18.37 17.92 21.16 23.79 Complies
140 5700 MHz 16.16 15.42 18.82 23.79 Complies
144 5720 MHz 18.41 17.78 21.12 22.80 Complies
149 5745 MHz 16.07 15.91 19.00 29.79 Complies
157 5785 MHz 18.75 18.68 21.73 29.79 Complies
165 5825 MHz 16.98 16.63 19.82 29.79 Complies

Note: CH100~140 antenna gain=6.21dBi >6dBi, so limit=24 - (6.21 — 6)=23.79dBm.

CH144 antenna gain=6.21dBi >6dBi, and limit=24dBm or 11+ 10*log(15.88) — (6.21 - 6)
=22.80dBm<24dBm, so limit=22.80dBm.
CH149~165 antenna gain=6.21dBi >6dBi, so limit=30 — (6.21 - 6)=29.79dBm.

Straddle channel complies with output power limit of Band 3 & Band4

Total

2608 BW|99% opw | 2098 BW 199% OBW/ ,\; g3 pw | uNil B4 BW | Conducted | YN B3 | UNIl B4
CH |"mhg | (MH2) [n::lz) [l\;ll-lz) (MHz) (MHz)  |Output Power (ger:) (g?r:] KoLl
(dBm)
144 | 28.00 | 18.40 |5709.12|5710.88| 15.88 | 12.12 2112 | 22.80 | 29.79 |Complies
Note: UNII B3 antenna gain=6.21dBi >6dBi, and limit=24dBm or 11+10%*log(15.88) — (6.21 — 6)
=22.800dBm <24dBm, so limit=22.80dBm.
UNII B4 anfenna gain=6.21dBi >6dBi, so limit=30  (6.21 - 6)=29.79dBm.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT40

Channel Frequency ceiee ol bt o) Max. Limif Result
Chain 1 Chain 2 Total (aBm)
38 5190 MHz 14.14 13.85 17.01 24.00 Complies
46 5230 MHz 19.34 17.78 21.64 24.00 Complies
54 5270 MHz 19.28 17.54 21.51 24.00 Complies
62 5310 MHz 15.31 15.18 18.26 24.00 Complies
102 5510 MHz 13.25 13.23 16.25 23.79 Complies
110 5550 MHz 19.12 17.57 21.42 23.79 Complies
134 5670 MHz 16.85 16.32 19.60 23.79 Complies
142 5710 MHz 19.25 17.74 21.57 23.79 Complies
151 5755 MHz 12.88 12.59 15.75 29.79 Complies
159 5795 MHz 16.96 16.63 19.81 29.79 Complies

Note: UNII B3 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 — 6)=23.79dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 - (6.21 — 6)=29.79dBm.

Straddle channel complies with output power limit of Band 3 & Band4
o Total
26dB BW| 99% oBw | 2098 BW 99% OBW/ ,\; 33 gw | NIl B4 BW | Conducted | UNI! B3 | UNIl B4
CH (MHz) (MH) F1 T (MHz) (MHz) Output Power Limit Limit Result
(MH2) (MHz) (dBm) (dBm) | (dBm)
142 | 69.12 36.80 (5672.24|5691.76| 52.76 16.36 21.57 23.79 | 29.79 |Complies

Note: UNIl B3 antenna gain=6.21dBi >6dBi, so limit=24 - (6.21 — 6)=23.79dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 - (6.21 — 6)=29.79dBm.

Report Format Version: Rev. 01 Page No. - 114 of 377
FCC ID: @DS-BRCM1090 Issued Date : Jan. 12, 2016



Report No.: FR473142-07AB

SPORTON LAB.

Configuration IEEE 802.11ac MCSO/Nss1 VHT80

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (cBm)
42 5210 MHz 14.37 14.31 17.35 24.00 Complies
58 5290 MHz 14.95 14.63 17.80 24.00 Complies
106 5530 MHz 13.21 13.18 16.21 23.79 Complies
138 5690 MHz 18.52 17.61 21.10 23.79 Complies
155 5775 MHz 13.54 13.22 16.39 29.79 Complies

Note: UNII B3 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 — 6)=23.79dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 — (6.21 — 6)=29.79dBm.

Straddle channel complies with output power limit of Band 3 & Band4
o Total
iy 2608 BW|99% OBW 26‘:‘1 |22 /‘}]OBW UNII B3 BW | UNIl B4 BW | Conducted U{_‘::ﬂﬁ" ey Resul
(MH2) (MH2) (MHz) (MHz) (MHz) (MHz) Out?:;rl:;wer (dBm) | (dBm)
138 | 83.84 | 76.80 |5647.76|5651.60| 77.24 6.60 21.10 23.79 | 29.79 |Complies

Note: UNII B3 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 — 6)=23.79dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 — (6.21 — 6)=29.79dBm.
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11a
Test Date Sep. 10, 2014 Test Function Non-beamforming function

Configuration IEEE 802.11a

Channel Frequency Here B EEIEAE S Max. Limit Result
Chain 1 Chain 2 Total (dBm)
36 5180 MHz 16.72 16.45 19.60 24.00 Complies
40 5200 MHz 18.83 18.31 21.59 24.00 Complies
48 5240 MHz 18.82 18.02 21.45 24.00 Complies
52 5260 MHz 18.97 18.03 21.54 24.00 Complies
60 5300 MHz 18.87 18.15 21.54 24.00 Complies
64 5320 MHz 17.05 17.04 20.06 24.00 Complies
100 5500 MHz 16.63 16.57 19.61 23.79 Complies
116 5580 MHz 18.67 17.51 21.14 23.79 Complies
140 5700 MHz 16.45 16.13 19.30 23.79 Complies
144 5720 MHz 18.52 17.78 21.18 22.75 Complies
149 5745 MHz 16.14 16.13 19.15 29.79 Complies
157 5785 MHz 18.72 18.47 21.61 29.79 Complies
165 5825 MHz 17.51 17.12 20.33 29.79 Complies

Note: CH100~140 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 — 6)=23.79dBm.

CH144 antenna gain=6.21dBi >6dBi, and limit=24dBm or 11+10*log(15.72) — (6.21 - 6)
=22.75dBm<24dBm, so limit=22.75dBm.
CH149~165 antenna gain=6.21dBi >6dBi, so limit=30 - (6.21 — 6)=29.79dBm.

Straddle channel complies with output power limit of Band 3 & Band4

Total

iy 2608 BW|99% OBW 2648 BW 199% OBW! yir B3 W | NI B4 BW | Conductedt | U B3| URII B4 Resut
(MH2) (MH2) (MHz) (MHz) Output Power
(MHz) | (MH2) (cBm) (dBm) | (dBm)
144 | 26.88 | 17.92 |5709.28|5711.20| 15.72 11.16 21.18 22.75 | 29.79 |Complies
Note: UNII B3 antenna gain=6.21dBi >6dBi, and limit=24dBm or 11+10*log(15.88) — (6.21 - 6)
=22.80dBm<24dBm, so limit=22.80dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 - (6.21 — 6)=29.79dBm.
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Date Sep. 10, 2014 Test Function Beamforming function

Configuration IEEE 802.11ac MCS0/Nss1 VHT20

Channel Frequency Here B EEIEAE S Max. Limit Result
Chain 1 Chain 2 Total (dBm)
36 5180 MHz 17.12 17.21 20.18 21.14 Complies
40 5200 MHz 18.12 17.91 21.03 21.14 Complies
48 5240 MHz 18.17 18.01 21.10 21.14 Complies
52 5260 MHz 18.34 17.87 21.12 21.14 Complies
60 5300 MHz 18.33 17.49 20.94 21.14 Complies
64 5320 MHz 16.67 16.78 19.74 21.14 Complies
100 5500 MHz 17.01 16.95 19.99 20.78 Complies
116 5580 MHz 17.66 17.69 20.69 20.78 Complies
140 5700 MHz 16.16 15.42 18.82 20.78 Complies
144 5720 MHz 16.84 16.44 19.65 19.74 Complies
149 5745 MHz 16.07 15.91 19.00 26.78 Complies
157 5785 MHz 18.75 18.68 21.73 26.78 Complies
165 5825 MHz 16.70 16.46 19.59 26.78 Complies

Note: Directional gain="0"1°¢

ANT

CH36~64 directional gain=8.86dBi>6dBi, so limit=24 — (8.86 — 6)=21.14dBm.

CH100~140 directional gain=9.22dBi>6dBi, so limit=24 — (9.22 — 6)=20.78dBm.

CH144 directional gain=9.22dBi>6dBi and limit=24dBm or 11+10*l0g(15.72) - (9.22 - 6)
=19.73dBm<24dBm, so limit=19.74dBm.

CH149~165 directional gain=9.22dBi>6dBi, so limit=30 — (9.22 — 6)=26.78dBm.
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Straddle channel complies with output power limit of Band 3 & Band4
o Total
268 BW|99% oBw | 2098 BW [99% OBW/ ;a3 pw | UNII B4 BW | Conducted | UN! B3 | UNIl B4
CH (MHz) (MH) F1 T (MHz) (MHz) Output Power Limit Limit Result
(MH2) (MHz) (dBm) (dBm) | (dBm)
144 | 21.76 18.24 [5709.28|5710.88| 15.72 6.04 19.65 19.74 | 26.78 |Complies
ADIN
10-log| ~=L 12!

Note: Directional gain=

IV ant

UNII B3 directional gain=9.22dBi>6dBi and limit=24dBm or 11+ 10*l0g(15.72) — (9.22 - 6)
=19.73dBm<24dBm, so limit=19.74dBm.
UNII B4 directional gain=9.22dBi>6dBi, so limit=30 - (9.22 - 6)=26.78dBm.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT40

Channel Frequency ceiee ol bt o) Max. Limif Result
Chain 1 Chain 2 Total (dBm)
38 5190 MHz 13.96 13.75 16.87 21.14 Complies
46 5230 MHz 17.81 18.13 20.98 21.14 Complies
54 5270 MHz 17.97 18.11 21.05 21.14 Complies
62 5310 MHz 15.31 15.18 18.26 21.14 Complies
102 5510 MHz 14.52 14.69 17.62 20.78 Complies
110 5550 MHz 17.59 17.80 20.71 20.78 Complies
134 5670 MHz 16.85 16.32 19.60 20.78 Complies
142 5710 MHz 17.66 17.21 20.45 20.78 Complies
151 5755 MHz 12.88 12.59 15.75 26.78 Complies
159 5795 MHz 16.77 16.55 19.67 26.78 Complies
Note: Directional gain="0-leg ="
UNII B1 directional gain=8.86dBi>6dBi, so limit=24 — (8.86 — 6)=21.14dBm.
UNII B2 directional gain=8.86dBi>6dBi, so limit=24 — (8.86 — 6)=21.14dBm.
UNII B3 directional gain=9.22dBi>6dBi, so limit=24 - (9.22 — 6)=20.78dBm.
UNII B4 directional gain=9.22dBi>6dBi, so limit=30 - (9.22 — 6)=26.78dBm.
Straddle channel complies with output power limit of Band 3 & Band4
e T e e B gt:d:,,';wd Uit | ‘Uit | Rosut
(MH2) (MH2) (dBm) (dBm) | (dBm)
142 | 48.32 | 36.48 |5690.16|5691.76| 34.84 13.48 20.45 20.78 | 26.78 |Complies
Note: Directional gain="0"'0¢ ———
UNII B3 directional gain=9.22dBi>6dBi, so limit=24 - (9.22 - 6)=20.78dBm.
UNII B4 directional gain=9.22dBi>6dBi, so limit=30 - (9.22 - 6)=26.78dBm.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (cBm)
42 5210 MHz 14.12 14.23 17.19 21.14 Complies
58 5290 MHz 14.95 14.63 17.80 21.14 Complies
106 5530 MHz 13.88 14.09 17.00 20.78 Complies
138 5690 MHz 17.66 17.23 20.46 20.78 Complies
155 5775 MHz 11.52 11.43 14.49 26.78 Complies

't“Jx”." Ll
el bkl

Note: Directional gain=10-og ~

IV ant

UNII B1 directional gain=8.86dBi>6dBi, so limit=24 — (8.86 — 6)=21.14dBm.
UNII B2 directional gain=8.86dBi>6dBi, so limit=24 — (8.86 — 6)=21.14dBm.
UNII B3 directional gain=9.22dBi>6dBi, so limit=24 — (9.22 — 6)=20.78dBm.
UNII B4 directional gain=9.22dBi>6dBi, so limit=30 — (9.22 — 6)=26.78dBm.

Straddle channel complies with output power limit of Band 3 & Band4
o, Total
26dB BW| 99% oBw | 2698 BW 99% OBW/ ,\; 33 gw | uNil B4 BW | Conducted | UNI B3 | UNII B4
CH (MHz) (MH2) F1 T (MH) (MH) Output Power Limit Limit Result
(MH2) (MHz) (dBm) (dBm) | (dBm)
138 |{110.72| 76.8 |5631.76|5651.60| 93.24 17.48 20.46 20.78 | 26.78 |Complies

Note: Directional gain="0"1¢ — 5 ——

Nt

UNII B3 directional gain=9.22dBi> 6dBi, so limit=24 - (9.22 — 6)=20.78dBm.
UNII B4 directional gain=9.22dBi> 6dBi, so limit=30 - (9.22 — 6)=26.78dBm.
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Temperature 20°C Humidity 52%
Test Engineer Jim Huang Configurations IEEE 802.11n
Test Date Sep. 02, 2014 Test Function STBC function

Configuration IEEE 802.11n MCSO HT20

Conducted Power (dBm) Max. Limit
Channel Frequency dB Result
Chain 1 Chain 2 Total (dBm)
36 5180 MHz 17.28 17.11 20.21 24.00 Complies
40 5200 MHz 19.07 18.33 21.73 24.00 Complies
48 5240 MHz 19.24 17.58 21.50 24.00 Complies
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11ac
Test Date Sep. 10, 2014 Test Function Power table for SAR only

Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Power table for SAR only

Channel | Frequency Conducted Power (dBm) Max. Limit Result
Chain1 | Chain2 Total (aBm)
36 5180 MHz 14.06 13.72 16.90 24.00 Complies
40 5200 MHz 14.04 13.71 16.89 24.00 Complies
44 5220 MHz 14.11 13.78 16.96 24.00 Complies
48 5240 MHz 14.02 13.85 16.95 24.00 Complies
52 5260 MHz 13.96 13.91 16.95 24.00 Complies
56 5280 MHz 14.02 13.81 16.93 24.00 Complies
60 5300 MHz 13.89 13.86 16.89 24.00 Complies
64 5320 MHz 14.01 13.82 16.93 24.00 Complies
100 5500 MHz 13.39 13.21 16.31 23.79 Complies
104 5520 MHz 13.28 13.19 16.25 23.79 Complies
108 5540 MHz 13.36 13.32 16.35 23.79 Complies
112 5560 MHz 13.32 13.28 16.31 23.79 Complies
116 5580 MHz 13.35 13.34 16.36 23.79 Complies
120 5600 MHz 13.31 13.26 16.30 23.79 Complies
124 5620 MHz 13.44 13.42 16.44 23.79 Complies
128 5640 MHz 13.41 13.17 16.30 23.79 Complies
132 5660 MHz 13.48 13.34 16.42 23.79 Complies
136 5680 MHz 13.44 13.24 16.35 23.79 Complies
140 5700 MHz 13.65 13.16 16.42 23.79 Complies
144 5720 MHz 13.59 13.03 16.33 22.80 Complies
149 5745 MHz 14.02 13.85 16.95 29.79 Complies
153 5765 MHz 14.04 13.87 16.97 29.79 Complies
157 5785 MHz 14.07 13.71 16.90 29.79 Complies
161 5805 MHz 14.03 13.78 16.92 29.79 Complies
165 5825 MHz 13.94 13.81 16.89 29.79 Complies

Note: CH100~140 antenna gain=6.21dBi >6dBi, so limit=24 - (6.21 — 6)=23.79dBm.
CH144 antenna gain=6.21dBi >6dBi, and limit=24dBm or 11+ 10*log(15.88) — (6.21 - 6)
=22.80dBm<24dBm, so limit=22.80dBm.
CH149~165 antenna gain=6.21dBi >6dBi, so limit=30 — (6.21 — 6)=29.79dBm.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Power table for SAR only

Channel | Frequency ezl R ) M?é(érl;i:]n" Result
Chain 1 Chain 2 Total
38 5190 MHz 13.89 13.86 16.89 24.00 Compilies
46 5230 MHz 13.98 13.82 16.91 24.00 Compilies
54 5270 MHz 13.89 13.74 16.83 24.00 Compilies
62 5310 MHz 13.85 13.94 16.91 24.00 Compilies
102 5510 MHz 13.25 13.23 16.25 23.79 Compilies
110 5550 MHz 13.32 13.15 16.25 23.79 Compilies
118 5590 MHz 13.38 13.31 16.36 23.79 Complies
126 5630 MHz 13.33 13.25 16.30 23.79 Complies
134 5670 MHz 13.41 13.22 16.33 23.79 Complies
142 5710 MHz 13.37 13.21 16.30 23.79 Complies
151 5755 MHz 12.88 12.59 15.75 29.79 Complies
159 5795 MHz 14.02 13.85 16.95 29.79 Complies
Note: UNII B3 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 — 6)=23.79dBm.
UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 — (6.21 — 6)=29.79dBm.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Power table for SAR only

Channel | Frequency Conducted Power (dBm) LAe o6 [yl Result
Chain1 | Chain2 Total (aBm)

42 5210 MHz 14.04 13.82 16.94 24.00 Complies
58 5290 MHz 13.99 13.87 16.94 24.00 Complies
106 5530 MHz 13.48 13.32 16.41 23.79 Complies
122 5610 MHz 13.45 13.23 16.35 23.79 Complies
138 5690 MHz 13.55 13.06 16.32 23.79 Complies
155 5775 MHz 13.54 13.22 16.39 29.79 Complies

Note: UNII B3 antenna gain=6.21dBi >6dBi, so limit=24 — (6.21 - 6)=23.79dBm.

UNII B4 antenna gain=6.21dBi >6dBi, so limit=30 - (6.21 — 6)=29.79dBm.
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11a
Test Date Sep. 10, 2014 Test Function Power table for SAR only

Configuration IEEE 802.11a / Power table for SAR only

Channel | Frequency Conducted Power (dBm) Max. Limit Result
Chain1 | Chain2 Total (aBm)
36 5180 MHz 13.95 13.81 16.89 24.00 Complies
40 5200 MHz 13.91 13.89 16.91 24.00 Complies
44 5220 MHz 13.73 13.71 16.73 24.00 Complies
48 5240 MHz 13.94 13.83 16.90 24.00 Complies
52 5260 MHz 13.89 13.83 16.87 24.00 Complies
56 5280 MHz 14.01 13.74 16.89 24.00 Complies
60 5300 MHz 13.97 13.82 16.91 24.00 Complies
64 5320 MHz 13.83 13.79 16.82 24.00 Complies
100 5500 MHz 13.13 13.08 16.12 23.79 Complies
104 5520 MHz 13.15 13.05 16.11 23.79 Complies
108 5540 MHz 13.11 13.04 16.09 23.79 Complies
112 5560 MHz 13.12 13.07 16.11 23.79 Complies
116 5580 MHz 13.25 13.21 16.24 23.79 Complies
120 5600 MHz 13.09 13.07 16.09 23.79 Complies
124 5620 MHz 13.12 13.08 16.11 23.79 Complies
128 5640 MHz 13.15 13.08 16.13 23.79 Complies
132 5660 MHz 13.17 13.02 16.11 23.79 Complies
136 5680 MHz 13.16 13.08 16.13 23.79 Complies
140 5700 MHz 13.36 13.02 16.20 23.79 Complies
144 5720 MHz 13.17 13.04 16.12 22.80 Complies
149 5745 MHz 13.92 13.82 16.88 29.79 Complies
153 5765 MHz 13.94 13.81 16.89 29.79 Complies
157 5785 MHz 14.04 13.78 16.92 29.79 Complies
161 5805 MHz 13.85 13.73 16.80 29.79 Complies
165 5825 MHz 14.02 13.76 16.90 29.79 Complies
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4.5. Power Speciral Density Measurement

4.5.1.

4.5.2.

Limnit

The power spectral density is defined as the highest level of power in dBm per MHz generated by the

fransmitter within the power envelope. The following table is power spectral density limits and decrease

power density limit rule refer to section 4.4.1.

Frequency Range Power Spectral Density limit
5.15~5.25 GHz 11 dBm/MHz
5.25-5.35 GHz 11 dBm/MHz

5.470-5.725 GHz 11 dBm/MHz

5.725~5.85 GHz 30 dBm/500kHz

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.

For 5.15-5.35 GHz / 5.470-5.725 GHz

Spectrum 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
For 5.725~5.85 GHz

Specirum Parameter Setting
Attenuation Auto

Span Frequency

Set the span to 1.5 times the DTS channel bandwidth.

RBW RBW = 1/T
VBW VBW = 3 RBW
Detector Peak

Trace Max Hold
Sweep Time Auto couple

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

For 5.15-5.35 GHz / 5.470-5.725 GHz

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

2. Test was performed in accordance with KDB789033 D02 v01r01 for Compliance Testing of
Unlicensed National Information Infrastructure (U-NII) Devices - section (F) Maximum Power Spectral
Density (PSD).

3. Multiple antenna systems was performed in accordance KDB662911 D01 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.

For 5.725~5.85 GHz

1. Test procedures refer KDB662911 DO1 v02r01 section In-Band Power Spectral Density (PSD)
Measurements option (b) Measure and sum spectral maximal across the outputs.

2. Use this procedure when the maximum conducted output power in the fundamental emission is
used to demonstrate compliance. The EUT must be configured to transmit continuously at full power
over the measurement duration.

3.  Ensure that the number of measurement points in the sweep = 2 x span/RBW (use of a greater
number of measurement points than this minimum requirement is recommended).

4. Use the peak marker function to determine the maximum level in any 3 kHz band segment within
the fundamental EBW.

5. The measured result of PSD level must add 10log(500kHz/RBW) and the final result should < 30
dBm.
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4.5.4. Test Setup Layout
For 5.15-5.35 GHz / 5.470-5.725 GHz

[!EJ = .:-. | Switch EUT

Spectrum
Analyzer
IHR"H.
L |
For 5.725~5.85 GHz
oo [ | o
Spectrum Analyzer EUT

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

Temperature

20°C

Humidity

52%

Test Engineer

Robert Chang

Configurations

IEEE 802.11ac

Test Function

Non-beamforming function

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

T Frequency Total Power Density Max. Limit -
(dBm/MHz) (dBm/MHz)
36 5180 MHz 5.75 8.14 Complies
40 5200 MHz 7.90 8.14 Complies
48 5240 MHz 7.85 8.14 Complies
52 5260 MHz 7.87 8.14 Complies
60 5300 MHz 7.92 8.14 Complies
64 5320 MHz 6.43 8.14 Complies
100 5500 MHz 5.80 7.78 Complies
116 5580 MHz 7.54 7.78 Complies
140 5700 MHz 5.36 7.78 Complies
144 5720 MHz 7.63 7.78 Complies
Note: Directional gain="0-'0g " ———
For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 - (9.22 — 6)=7.78dBm/MHz.
Total Power
Channel | Frequency Power Density (dBm/3kHz) BWCF factor I;:rv]vsle& Dﬁrr;msiltw Result
Chain 1 Chain 2 Total 3kHz fo 500kHz dBm/500kHz
149 5745 MHz -11.82 -11.84 -8.82 22.22 13.40 26.78 |Complies
157 5785 MHz -8.82 -9.08 -5.94 22.22 16.28 26.78 |Complies
165 5825 MHz -9.84 -10.66 -7.22 22.22 15.00 26.78 |Complies
Note: Directional gain='0"1g =9.22dBi>6dBi, 50 limit=30 — (9.22 — 6)=26.78dBm/500kH:z.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2

T Frequency Total Power Density Max. Limit -
(dBm/MHz) (dBm/MHz)
38 5190 MHz 0.97 8.14 Complies
46 5230 MHz 5.34 8.14 Complies
54 5270 MHz 5.54 8.14 Complies
62 5310 MHz 2.06 8.14 Complies
102 5510 MHz 0.15 7.78 Complies
110 5550 MHz 5.66 7.78 Complies
134 5670 MHz 3.59 7.78 Complies
142 5710 MHz 5.82 7.78 Complies
Note: Directional gain=10-log ———

For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.

For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.

For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 - (9.22 — 6)=7.78dBm/MHz.

Total Power
Channel | Frequency Power Density (dBm/3kHz) BWCF factor I;:rv]vsle& Dﬁrr;msiltw Result
Chain 1 Chain 2 Total 3kHz to 500kHz dBm/500kHz
151 5755MHz | -18.18 -18.44 -15.30 22.22 6.92 26.78 |Complies
159 5795 MHz | -14.27 -13.69 -10.96 22.22 11.26 26.78 |Complies
10-log| == x I,

Note: Directional gain=

NT

=9.22dBi>6dBi, so limit=30 - (9.22 — 6)=26.78dBm/500kHz.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2

Total Power Density Max. Limit
Channel Frequency Result
(dBm/MHz) (dBm/MHz)
42 5210 MHz -1.53 8.14 Complies
58 5290 MHz -1.05 8.14 Complies
106 5530 MHz -2.47 7.78 Complies
138 5690 MHz 2.17 7.78 Complies
e o 12 J
Note: Directional gain=""""°# .
For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 - (8.86 — 6)=8.14dBm/MHz.
For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 - (8.86 — 6)=8.14dBm/MHz.
For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 - (9.22 - 6)=7.78dBm/MHz.
Total Power
Power Density (dBm/3kHz) BWCF factor | Power | Density
Channel | Frequency Density Limit Result
Chain 1 Chain 2 Total 3kHz fo 500kHz dBm/500kHz
155 5775MHz | -19.98 -19.88 -16.92 22.22 5.30 26.78 |Complies

Note: Directional gain=

)
10-log| = N

ANT

=9.22dBi>6dBi, so limit=30 — (9.22 — 6)=26.78dBm/500kHz.
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Temperature 20°C Humidity 52%
Test Engineer Robert Chang Configurations IEEE 802.11a
Test Function Non-beamforming function
Configuration IEEE 802.11a/ Chain 1 + Chain 2
T Frequency Total Power Density Max. Limit _—
(dBm/MHz) (dBm/MHz)
36 5180 MHz 6.20 8.14 Complies
40 5200 MHz 8.12 8.14 Complies
48 5240 MHz 7.96 8.14 Complies
52 5260 MHz 8.02 8.14 Complies
60 5300 MHz 8.09 8.14 Complies
64 5320 MHz 6.68 8.14 Complies
100 5500 MHz 6.11 7.78 Complies
116 5580 MHz 7.75 7.78 Complies
140 5700 MHz 5.78 7.78 Complies
144 5720 MHz 7.65 7.78 Complies
Note: Directional gain= '0-102 IZ” I
For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 — (9.22 — 6)=7.78dBm/MHz.
Total Pow.er
Channel | Frequency Power Density (dBm/3kHz) BWCEF factor g:r\:lslet; Dﬁpr:il:y Result
Chain 1 Chain 2 Total 3kHz fo 500kHz dBm/500kHz
149 5745 MHz -10.98 -11.54 -8.24 22.22 13.98 26.78 |Complies
157 5785 MHz -9.11 -8.41 -5.74 22.22 16.48 26.78 |Complies
165 5825 MHz -10.58 -10.38 -7.47 22.22 14.75 26.78 |Complies
bop2)
Note: Directional gain="0"1°8 = | =9.22dBi>6dBi, so limit=30 - (9.22 - 6)=26.78dBm/500kHz.
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Report No.: FR473142-07AB

Temperature

20°C

Humidity

52%

Test Engineer

Robert Chang

Configurations

IEEE 802.11ac

Test Function

Beamforming function

Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2

T Frequency Total Power Density Max. Limit _—
(dBm/MHz) (dBm/MHz)
36 5180 MHz 6.40 8.14 Complies
40 5200 MHz 7.67 8.14 Complies
48 5240 MHz 8.06 8.14 Complies
52 5260 MHz 8.07 8.14 Complies
60 5300 MHz 7.75 8.14 Complies
64 5320 MHz 6.39 8.14 Complies
100 5500 MHz 6.68 7.78 Complies
116 5580 MHz 7.55 7.78 Complies
140 5700 MHz 5.34 7.78 Complies
144 5720 MHz 6.66 7.78
Note: Directional gain= '0-102 IZ” I
For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 — (9.22 — 6)=7.78dBm/MHz.
Total Pow.er
Channel | Frequency Power Density (dBm/3kHz) BWCEF factor g:r\:lslet; Dﬁpr:il:y Result
Chain 1 Chain 2 Total 3kHz fo 500kHz dBm/500kHz
149 5745 MHz -11.02 -10.40 -7.69 22.22 14.53 26.78 |Complies
157 5785 MHz -8.30 -7.94 -5.11 22.22 17.11 26.78 |Complies
165 5825 MHz -11.65 -10.61 -8.09 22.22 14.13 26.78 |Complies
3{ge
Note: Directional gain="0"1°8 = | =9.22dBi>6dBi, so limit=30 - (9.22 - 6)=26.78dBm/500kHz.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2

T Frequency Total Power Density Max. Limit -
(dBm/MHz) (dBm/MHz)
38 5190 MHz 0.19 8.14 Complies
46 5230 MHz 4.59 8.14 Complies
54 5270 MHz 4.66 8.14 Complies
62 5310 MHz 1.91 8.14 Complies
102 5510 MHz 1.19 7.78 Complies
110 5550 MHz 4.57 7.78 Complies
134 5670 MHz 2.97 7.78 Complies
142 5710 MHz 3.59 7.78 Complies
Note: Directional gain=10-log ———

For UNII B1, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.

For UNII B2, directional gain=8.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.

For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 - (9.22 — 6)=7.78dBm/MHz.

Total Power
Channel | Frequency Power Density (dBm/3kHz) BWCF factor I;:rv]vsle& Dﬁrr;msiltw Result
Chain 1 Chain 2 Total 3kHz to 500kHz dBm/500kHz
151 5755MHz | -17.80 -18.15 -14.96 22.22 7.26 26.78 |Complies
159 5795 MHz | -13.90 -13.51 -10.69 22.22 11.53 26.78 |Complies
10-log| == x I,

Note: Directional gain=

NT

=9.22dBi>6dBi, so limit=30 - (9.22 — 6)=26.78dBm/500kHz.
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Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2

Total Power Density Max. Limit
Channel Frequency Result
(dBm/MHz) (dBm/MHz)
42 5210 MHz -2.00 8.14 Complies
58 5290 MHz -1.05 8.14 Complies
106 5530 MHz -2.30 7.78 Complies
138 5690 MHz 0.71 7.78 Complies

1Zf

INT

Note: Directional gain= 0102

For UNII B1, directional gain=28.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B2, directional gain=28.86dBi>6dBi, so limit=11 — (8.86 — 6)=8.14dBm/MHz.
For UNII B3, directional gain=9.22dBi>6dBi, so limit=11 - (9.22 - 6)=7.78dBm/MHz.

Total Power
Power Density (dBm/3kHz) BWCF factor | Power | Density
Channel | Frequency Density Limit Result
Chain 1 Chain 2 Total 3kHz fo 500kHz dBm/500kHz
155 5775 MHz -21.30 -22.01 -18.63 22.22 3.59 26.78 |Complies
53}
Note: Directional gain="%"1¢ = | =9.22dBi>6dBi, so limit=30 - (9.22 - 6)=26.78dBm/500kHz.
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Report No.: FR473142-07AB

Temperature 20°C Humidity 52%
Test Engineer Jim Huang Configurations IEEE 802.11n
Test Function STBC function
Configuration IEEE 802.11n MCSO HT20 / Chain 1 + Chain 2
Total Power Density Max. Limit
Channel Frequency Result
(dBm/MHz) (dBm/MHz)
36 5180 MHz 7.08 11.00 Complies
40 5200 MHz 8.33 11.00 Complies
48 5240 MHz 8.15 11.00 Complies
Note: All the test values were listed in the report.
For plots, only the channel with worse result was shown.
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For non-beamforming function:
Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2 / 5200 MHz

Report No.: FR473142-07AB

Span: 30MHzZ izh: 5.2CHz FEw: 1MHz
5T:20ms WBW: SMHz

T

PD Freq..5.19628CHz
Total PD:7.90dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2 / 5300 MHz

Span: 30MHZ i-h:5.3CHz EEw: 1MHz
ST:20ms WBW: SMHz

T

PD Freq..5.2967°0Hz
Total PD:7.92dEm
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2 / 5720 MHz

Span: 30MHzZ i-h: 5.720GHz FEw: 1MHz
5T:20ms WBW: SMHz

PD Freq..5.716220Hz
Total PD:7 . 63dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5785 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -8.82 dBm

Ref 20 dBm “Att 30 dB SWT 3.4 s 5.778100000 GHz

20 Offget 2.5 dB

-10-

)

3DB

é.
3
E

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 11:06:44
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2 / 5785 MHz
® *RBW 3 kHz Marker 1 [T1 ]

*VBW 30 kHz -9.08 dBm
Ref 20 dBm *Att 30 dB SWT 3.4 s 5.787520000 GHz
20 Offget 2.% dB
10
o

-—10: +
L 20

-80

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 11:23:38

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2 / 5230 MHz

Span: 60MHZ Ch: 5.230GHz EEw: 1MHz
ST:20ms WBW: SMHz

~\

PD Freq..5.22508G0Hz
Total PD:5. 34dEm
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Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2 / 5270 MHz

Report No.: FR473142-07AB

Span: 60MHZ -h: 5.27GHz FEw: 1MHz
5T:20ms WBW: SMHz

v

PD Freq..5.26508CHz
Total PD:5.54dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2/ 5710 MHz

Span: 60MHZ Ch:5.71GHz EEw: 1MHz
ST:20ms WBW: SMHz

PD Freq..5.70388G0Hz
Total PD:5.82dEm

Report Format Version: Rev. 01 Page No. 140 of 377
FCC ID: @DS-BRCM1090 Issued Date  : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5795 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -14.27 dBm

Ref 20 dBm *Att 30 dB SWT 6.8 s 5.783480000 GHz

20 Offget 2.% dB

-10.
1 PK|
=
ro LVL
+-10: T
+-20:
+-30:

-—60:

--70:

-80

Center 5.795 GHz 6 MHz/ Span 60 MHz

Date: 11.SEP.2014 11:15:39
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 2 / 5795 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -13.69 dBm

Ref 20 dBm *Att 30 dB SWT 6.8 s 5.806880000 GHz

20 Offget 2.5 dB

10

=
]

-—10:

-—20:

--30:

3DB
|40

--60:

L-70.

-80

Center 5.795 GHz 6 MHz/ Span 60 MHz

Date: 11.SEP.2014 11:21:31
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Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2/ 5210 MHz

Report No.: FR473142-07AB

~pan: 120MHz Ch: 5 210Hz FEw: 1MHz
WBW: SMHz

PD Freq..5.19872CHz
Total PD:-1.53dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT80 / Chain 1 + Chain 2 / 5290 MHz

~pan: 120MHz Ch: 5.29CHz EEw: 1MHz
ST:20ms WBW: SMHz

PD Freq..5.27896G0Hz
Total PD:-1.05dBm
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2 / 5690 MHz

~pan: 120MHz Ch: 5.69CHz FEw: 1MHz
WBW: SMHz

PD Freq..5.67656C0Hz
Total PD:2.17dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1/ 5775 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -19.98 dBm

Ref 20 dBm “Att 30 dB SWT 13.5 s 5.747640000 GHz

20 Offget 2.5 dB

-10-

)

L-10

i {

\‘Mww

Center 5.775 GHz 12 MHz/ Span 120 MHz

Date: 11.SEP.2014 11:17:08
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5775 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -19.88 dBm

Ref 20 dBm *Att 30 dB SWT 13.5 s 5.758920000 GHz

20 Offget 2.% dB

10

--10:

-—20:

B pmmww% JWMWMM

| \
i \

--70:

-80

Center 5.775 GHz 12 MHz/ Span 120 MHz

Date: 11.SEP.2014 11:18:53
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Power Density Plot on Configuration IEEE 802.11a/ Chain 1 + Chain 2 / 5200 MHz

Report No.: FR473142-07AB

Span: 30MHzZ izh: 5.2CHz FEw: 1MHz
5T:20ms WBW: SMHz

PD Freq..5.19874CHz
Total PD:S.12dEm

Power Density Plot on Configuration IEEE 802.11a / Chain 1 + Chain 2 / 5300 MHz

Span: 30MHZ i-h:5.3CHz EEw: 1MHz
ST:20ms WBW: SMHz

PD Freq..5.2966040Hz
Total PD:2.03dEm
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11a/ Chain 1 + Chain 2 / 5580 MHz

Span: 30MHzZ izh: 5.58GHz FEw: 1MHz
5T:20ms WBW: SMHz

=,

PD Freq..5.57808CHz
Total PD:7.25dEm

Power Density Plot on Configuration IEEE 802.11a / Chain 1 /5785 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -9.11 dBm

Ref 20 dBm “Att 30 dB SWT 3.4 s 5.781880000 GHz

20 Offget 2.5 dB

-10-

)

I

=

o
e

il

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 11:02:01
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11a / Chain 2 / 5785 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -8.41 dBm
Ref 20 dBm “Att 30 dB SWT 3.4 s 5.787760000 GHz
20 Offget 2.% dB
L10
1 PK
VIEVIIN

I L s R
20 .uﬂ“ﬂ (14‘

|40

--50:

-—60:

--70:

-80

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 11:27:46
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For beamforming function:
Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2 / 5240 MHz

Report No.: FR473142-07AB

Span: 30MHzZ i-h: 5.24C0Hz FEw: 1MHz
5T:20ms WBW: SMHz

PD Freq..5.23748CHz
Total PD:S.06dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1 + Chain 2 / 5260 MHz

Span: 30MHZ Ch: 5.26G0Hz EEw: 1MHz

ST:20ms YWBwW: IMHz
—

PD Freq..5.257°540Hz
Total PD:2.07dEm
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT20 / Chain 1 + Chain 2 / 5580 MHz

Span: 30MHzZ izh: 5.58GHz FEw: 1MHz
5T:20ms WBW: SMHz

R

PD Freq..5.5761CHz
Total PD:7 .55dBm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 1/ 5785 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -8.30 dBm

Ref 20 dBm “Att 30 dB SWT 3.4 s 5.786200000 GHz

20 Offget 2.5 dB

-10-

)

L _10. | M

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 14:35:49
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Report No.: FR473142-07AB

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT20 / Chain 2 / 5785 MHz

® *“RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -7.94 dBm
Ref 20 dBm “Att 30 dB SWT 3.4 s 5.787760000 GHz

20 Offget 2.5 dB

L10 [ A

i

-80

Center 5.785 GHz 3 MHz/ Span 30 MHz

Date: 11.SEP.2014 14:10:33

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2 / 5230 MHz

Span: 60MHZ Ch: 5.230GHz EEw: 1MHz
ST:20ms WBW: SMHz

W

PD Freq..5.23456G0Hz
Total PD:4.53dEm
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Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT40 / Chain 1 + Chain 2 / 5270 MHz

Report No.: FR473142-07AB

Span: 60MHZ -h: 5.27GHz FEw: 1MHz
5T:20ms WBW: SMHz

PD Freq..5.26496CHz
Total PD: 4. 66dBEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1 + Chain 2 / 5550 MHz

Span: 60MHZ _h: 5.55GHz EEw: 1MHz
ST:20ms WBW: SMHz

v

PD Freq..5.5440Hz
Total PD:4.57dEm
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 1/ 5795 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -13.90 dBm

Ref 20 dBm *Att 30 dB SWT 6.8 s 5.786840000 GHz

20 Offget 2.% dB

-10.
1 PK]
VIEW]
ro LVL
L-10. -
t-—30:

-—60:

--70:

-80

Center 5.795 GHz 6 MHz/ Span 60 MHz

Date: 11.SEP.2014 14:29:25
Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT40 / Chain 2 / 5795 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -13.51 dBm

Ref 20 dBm *Att 30 dB SWT 6.8 s 5.809040000 GHz

20 Offget 2.5 dB

L10
1 PK]
TEW
ro LVL
+-10: —-
| 20—

--30:

| L]

--60:

L-70.

-80

Center 5.795 GHz 6 MHz/ Span 60 MHz

Date: 11.SEP.2014 14:27:34
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Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2/ 5210 MHz

Report No.: FR473142-07AB

~pan: 120MHz Ch: 5 210Hz FEw: 1MHz
WBW: SMHz

PD Freq..5.221280Hz
Total PD:-2.00dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0O/Nss1 VHT80 / Chain 1 + Chain 2 / 5290 MHz

~pan: 120MHz Ch: 5.29CHz EEw: 1MHz
ST:20ms WBW: SMHz

PD Freq..5.27896G0Hz
Total PD:-1.05dBm
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Power Density Plot on Configuration IEEE 802.11ac MCSO/Nss1 VHT80 / Chain 1 + Chain 2 / 5690 MHz

~pan: 120MHz Ch: 5.69CHz FEw: 1MHz
WBW: SMHz

L

PD Freq..5.67752CHz
Total PD:0.71dEm

Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 1/ 5775 MHz

® “RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz -21.30 dBm

Ref 20 dBm “Att 30 dB SWT 13.5 s 5.756760000 GHz

20 Offget 2.5 dB

-10-

ro LvL

L-10

' 3DB

Center 5.775 GHz 12 MHz/ Span 120 MHz

Date: 11.SEP.2014 14:33:20
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Power Density Plot on Configuration IEEE 802.11ac MCS0/Nss1 VHT80 / Chain 2 / 5775 MHz

@ “RBW 3 kHz Marker 1 [T1 ]
“VBW 30 kHz -22.01 dBm

Ref 20 dBm *Att 30 dB SWT 13.5 s 5.771160000 GHz

20 Offget 2.% dB

-10.
1 PK|
=

ro LVL

--10.

I-20 1

--30. ‘

’ 30B
40

L |

--70:

-80

Center 5.775 GHz 12 MHz/ Span 120 MHz

Date: 11.SEP.2014 14:26:17
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For beamforming function:
Power Density Plot on Configuration 802.11n MCSO0 HT20 / Chain 1 + Chain 2 / 5200 MHz

Span: 40MHz Ch: 5.2CHz REW: 1MHz
5T:20ms VEW: 3MHz

Ty T

PD Freq..5.197051CHz
Total PD:8.33dBm
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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 3 meters 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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SPORTON LAB.

4.6.4. Test Setup Layout

For Radiated Emissions: 9kHz ~30MHz

RX Antenna

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver o

For Radiated Emissions: 30MHz~1GHz

RX Antenna

Metal Full Soldered Ground Plame:

Spectrum Analyzer

I Receiver [

For Radiated Emissions: Above 1GHz

1m & 3m P.J;.l Antenna

r]

Absorber

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver
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4.6.5. Test Deviation
There is no deviation with the original standard.
4.6.6. EUT Operation during Test

For non-beamforming function and STBC function:

The EUT was programmed to be in continuously transmitting mode.

For beamforming function:

The EUT was programmed to be in beamforming transmitting mode.
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Report No.: FR473142-07AB

4.6.7. Results of Radiated Emissions (9kHz~30MHz)

Temperature 24°C Humidity 52%
Test Engineer Luke Hsieh / Stim Song Configurations Normal Link
Test Date Jan. 07, 2016 Test Mode Mode 9
Freq. Level Over Limit Limit Line Remark
(MHz) (dBuVv) (dB) (dBuVv)
- - - - See Note
Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB 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 extrapolation factor.
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SPORTON LAB.

4.6.8. Results of Radiated Emissions (30MHz~1GHz)

Temperature 24°C Humidity 52%
Test Engineer Luke Hsieh / Stim Song Configurations Normal Link
Test Mode Mode 9
Horizontal
100 Level (dBuVim) Date: 2016-01-07 Time: 17:32:18
a0
&0
70
60 FCC CLASS-B
22|
50 i —
ek
o 'JWM\«WMMW
30
20
10
030 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuV/m dB  dBuVv dB  dB/m dB cm deg
1 76.56 34.65 48.88 -5.35 52.93 @.76 13.36 32.48 125 160 Peak HORIZONTAL
2 133.79 4@.16 43.58 -3.34 52.96 @.99 18.57 32.36 125 292 Peak HORIZONTAL
3 582.98 41.28 46.8@ -4.88 46.31 2.89 25.2@8 32.48 laa 384 Peak HORIZONTAL
4 596.48 42.96 46.88 -3.84 47.87 2.12 25.38 32.41 114 174 QP HORIZONTAL
5 614.91 41.24 46.88 -4.76 45.89 2.14 25.81 32.48 123 lee QP HORIZONTAL
6 628.73 42,39 46.88 -3.681 456.94 2.15 25.7@ 32.48 laa 319 Peak HORIZONTAL
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Vertical

1 DDLeveI (dBuVim) Date: 2016-01-07 Time: 17:23:28

an

80

70

60 FCC CLASS B

50 FdB

I 56
it L
30 s JJHMA 1 luﬂ Wty MWM’“"““"‘"‘W
T ]er ww uwu\wu wa
20
10
30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency {(MHz)
Limit ©Owver 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 31.94 35.73 48.e8 -4.22 43.862 8.58 24.66 32.48 188 266 Peak VERTICAL
2 54.25 35.49 48.8@ -4.51 52.89 a.84 14.37 32.41 18e 234 Peak VERTICAL
3 99.84 38.33 43.%@ -5.17 52.26 @.86 17.6@ 32.39 18e 3 Peak VERTICAL
4 58@.96 41.87 46.88 -4.93 46.21 2.89 25.17 32.48 125 291 Peak WVERTICAL
5 597.45 41.88 46.88 -4.48 46.51 2.12 25.38 32.41 186 164 Peak WVERTICAL
6 611.83 42.18 46.88 -3.82 46.36 2.14 25.58 32.48 188 164 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~40GHz)

For Non-beamforming function:
Temperature 23°C Humidity 61%
IEEE 802.11ac MCS0O/Nss1 VHT20 CH 36/

Test Engineer YC Chen Configurations _ _
Chain 1 + Chain 2
Horizontal
130 Lewvel (dBuVim) Date: 2014-08-17 Time: 16:39:41
120
100
FCC CLASS-B
80 It BilE-
: - FCC.CLASS-B AV
60 E | uiTi | =N
40
20
01000 6000. 10000. 14000. 18000.22000. 26000. 30000. 34000. 40000
Frequency {MHz)
Limit Over Read Cablefntenna Preamp 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 m deg
1 18361.5@ 39.39 54.00 -14.61 30.82 4.97 39,01 35.41 Average 159 117 HORIZONTAL
2 19362.40 49,53 74,00 -24.47 490.96 4.97 39,01 35.41 Peak 15@ 117 HORIZOHTAL
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Vertical
130 Lavel {dBuVim) Date: 2014-08-17 Time: 16:38:50
120
100
FCC CLASS-B
80 | R 1|
. 2 FCC CLASS-B AV
60 [ b
40
20
l31!2]!?"] 6000, 10000. 14000, 18000,22000. 26000, 30000. 34000, 40000
Frequency {MHz)
Limit Over Read Cablefntenna Preamp AfPos T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBul/m dBui//m dB  dBuy 4B dB/m d8 <m deg
1 19359.88 46.77 54,00 -7.23 38.20 4.97 39.01 35.41 Average 157 65 VERTICAL
2 18367.14 59.43 74.00 -14.57 50.86 4.97 39.01 35.41 Peak 157 65 VERTICAL
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Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 40 /
Test Engineer YC Chen Configurations
Chain 1 + Chain 2
Horizontal
1 mLem {dBuVim) Date: 2014-08-12 Time: 03:06:47
120
100
FCC CLASS-B
80 I
FCC CLASS-B AV
&0 1 ¥ I}
40
20
1000 4000. 6000. 8000.10000. 14000. 18000. 22000. 26000. 30000. . 34000. ' 40000
Frequency (MHZ)
Linit Ower Read Cabledntenna Preamp &fPoz  T/Pos
Fregq Level Line Limit Level Loss Factor Factor PolfPhase Remark
MHz dBuV/m dBu¥/im dB  dBuV dB  dBfm dE ©n deg
1 10394.96 358,05 74,00 -15.95 46,31  6.56 38.34 25 16 HORIZONTAL 158 295 Peak
210404 60 44,78 54,00 -9.22 3502 6.56 38.34 3514 HORIZONTAL 153 295 Average
3 1559988 42.38 54,00 -11.62 30,67 7.88 38,62 34,79 HORIZONTAL 100 107 Average
4 15600.52 55,50 74.00 -18.50 43.79  7.8% 38.62 34,79 HORIZONTAL 100 107 Peak
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Vertical
1MLa\reI (dBuVim) Date: 2014-08-12 Time: 03:02:53
100
FCC CLASS-B
80 i L]
Iz i | FCC CLASS.B AV
60 | . 3 { | i ; . 5B
40.
20
1000 4000. 6000. 8000.10(50!!. 14000. 12000. 22000. 26000. 30@0. 34000. 40000
Frequency (MHz)
Limit ©Ower Read Cabledntenna Preamp AfPos  T/Pas
Freq Lewel Line Limit Level Loss Factor Factor Fol/Fhasze Femark
MHz dBu¥W/m dBuV/m dE  dBuV d8  dB/m dE cm deg
1 10400.52 49,67 354.00 -4.33 30,91 6.5 38.34 35,14 VERTICAL 101 224 Average
T 10405.88 A3.21 74.00 -10.79 53.45  A.54 38.34 3514 VERTICAL 10l 224 Peak
3 15591.88 5547 w4.00 -18.53 43,74 7.87 38,63 34,77 VERTICAL 100 260 Peak
4 15401.52 4% 6% 54.00 -10.32 31.97  7.88 38.62 34.79 VERTICAL 100 260 Averaze
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Temperature 23°C Humidity 61%

IEEE 802.11ac MCSO0/Nss1 VHT20 CH 48 /
Test Engineer YC Chen Configurations

Chain 1 + Chain 2

Horizontal
130 Level {dBuVm) Date: 2014-08-17 Time: 16:43:04
120
100
FCC CLASS-B
80 ! i -
FCC CLASS-B AV
60 [ boct--d--on DI
40
20
01000 6000. 10000. 14000, 18000.22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dB  dB/m dB <m deg
1 loa8l.26 42.46 54.00 -11.54 33,87 5.00 38.91 35.32 Average 178 197 HORIZOHTAL
2 ladg9.84 50.30 74.00 -23.79 41.71 5.00 38.91 35.32 Peak 178 197 HORIZOHTAL
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Vertical
13l]|_l’.'\|"e| {dBuVim) Date: 2014-08-17 Time: 16:42:20
120 b L
100 | -
SRR A FCC CLASS-B
80 - e R !---’.:--.‘---:--:---'.-.--.'---:---.--"I:-"‘.""‘_:
- 5 | _FCCCLASS-B AV
60 o teed [ R
731] AR L S N URS OO S JUNS SO SO S JORN SO SO SRS SO Y 990
61000 6000. 10000. 14000, 18000,22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBul/m dBul//m dB  dBul dBé  dB/m dB <m deg
1 loava.46 49.87 54,00 -4.13 41.28 5.00 3§.91 35.32 Average 159 141 VERTICAL
2 19479.70 84.53 74.00 -9.47 55.9% 5.00 38.91 35.32 Peak 150 141 VERTICAL
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Temperature 23°C Humidity 61%

IEEE 802.11ac MCSO0/Nss1 VHT20 CH 52 /
Test Engineer YC Chen Configurations

Chain 1 + Chain 2

Horizontal
130 Level {dBuVim) Date: 2014-08-17 Time: 16:46:24
120
100
FCC CLASS-B
80 l : RS
FCC.CLASSB AV
60 2 [ - DA
1
40
20
ﬁ1lle?llZl 6000. 10000. 14000, 18000,22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp A&/Pos 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 10520.78 4#4.53 54.00 -9.47 35.92 5.01 38.90 35.30 Average 151 158 HORIZONTAL
2 l@526.80 57.19 74.00 -16.99 48.47 5.01 38.90 35.28 Peak 151 158 HORIZOHTAL
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Vertical
ﬂanel {dBuVim) Date: 2014-08-17 Time: 16:45:27
1200 i eecbenden e becdedess
100 i
Pl P FCC CLASS-B
8O -t s  ECEEEEREEERE EEREER SR REE AR 1|2
2 - | FCCCLASS.B AV
60 i teed [ B
20} - oo : : .
61000 6000. 10000. 14000, 18000.22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp AfPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBul/m dBuy//m dB  dBul de  dB/m dB m deg
1 19519.76 50.31 54.00 -3.69 41.7@ 5.01 3§.90 35.30 Average 150 63 VERTICAL
2 18522.34 &4.14 74.00 -9.86 55.53 5.01 38.90 35.30 Peak 15@ 63 VERTICAL
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Temperature 23°C Humidity 61%

IEEE 802.11ac MCSO/Nss1 VHT20 CH 60 /
Test Engineer YC Chen Configurations

Chain 1 + Chain 2

Horizontal
130 Level (dBuVin) Date: 2014-08-17 Time: 16:51:55
120
100
FCC CLASS-B
80 1 . « -hilB.
FCC.CLASS-B AV
60 1 LTIL:2
¥
40
20
l311]l[ll[l G000. 10000. 14000, 18000.22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBulv/m dB  dBuv dB  dB/m dB m deg
1 1@597.18 53.51 74.00 -20.49 44.83 5.01 38.92 35.25 Peak 157 299 HORIZONTAL
2 19597.72 43.70 54,00 -10.30 35,02 5.01 38.92 35.25 Average 157 299 HORIZONTAL
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Vertical
130 Level (dBuVim) Date: 2014-08-17 Time: 16:50:38
120
100
FCC CLASS-B
80 1 P et et to-4-- -+ -bdH
3 FCC CLASS-B AV
60 1 . doc . LITL
40
20
GWDD 6000, 10000. 14000, 13000,22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dé  dBuv dB  dB/m dB <m deg
1 16597.84 &5.85 74.00 -8.15 57.17 5.01 38.92 35.15 Peak 155 143 VERTICAL
2z 18599.82 51.04 54.00 -2.956 42.36 5.01 38.92 35.25 Average 155 143 VERTICAL
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Temperature 23°C Humidity 61%

IEEE 802.11ac MCSO0/Nss1 VHT20 CH 64 /
Test Engineer YC Chen Configurations

Chain 1 + Chain 2

Horizontal
130 Level (dBUVin) Date: 2014-08-17 Time: 16:53:58
120
100
FCC CLASS-B
280 1 ! « -hilB.
FCC CLASSE AV
60 1 BilE.
40
20
l:;111'0'[! G000, 10000. 14000, 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBul/m dB  dBuv dB  dB/m dB m deg
1 10625.06 50.27 74.00 -23.73 41.57 5.01 38.92 35.23 Peak 147 55 HORIZONTAL
2z 19640.48 40.19 54,00 -13.81 31.47 5.01 38.93 35.22 Average 147 55 HORIZOMTAL
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Vertical
130Lwel {dBuVim) Date: 2014.08-17 Time: 16:53:20
120
00| o
A S L 111 FCGCLASSB
— 1 : .| FCCCLASS-B AV
6Of i byt Fe] ooteodo ; HE:
80 o Lo
20/
C:1il'l.'ll] 6000, 10000. 14000, 13000,22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp AfPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuv//m ds  dBuv dg  dB/m dB cm deg
1 1e637.00 &0.71 74.00 -13.29 51.99 5.01 38.93 35.12 Peak 146 65 VERTICAL
Z  10639.88 45.35 54.00 -5.62 39.66 5.01 385.93 35,22 Average 146 65 VERTICAL
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Temperature 23°C Humidity 61%

IEEE 802.11ac MCS0/Nss1 VHT20 CH 100 /
Test Engineer YC Chen Configurations

Chain 1 + Chain 2

Horizontal
130 Level (dBuVim) Date: 2014-08-17 Time: 16:56:54
120
100
FCC CLASS-B
80 1 - -BilB.
FCC CLASS-B AV
60 1 Ll
40
20
G1I]'DI] 6000. 10000. 14000. 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp A/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 =] deg
1 10985.48 49.04 74.00 -24.96 40.01 5.01 39.00 34,98 Peak 145 132 HORIZONTAL
2 11001.86 36.60 54.00 -17.40 27.57 5.01 39.00 34.93 Average 145 132 HORIZONTAL
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Vertical
13anl {dBuVim) Date: 2014-08-17 Time: 16:56:05
20| i
100 e
P oo R FCC CLASS-B
1 A R o oo Tt B Rt EET EEEREEE - &
i ! FCC CLASS-B AV
60 o R e T T ELE LR PO PR EET e -
61000 6000. 10000. 14000, 18000.22000. 26000. 30000. 34000. 40000
Frequency {MHz)
Limit Over Read Cabledntenna Preamp AfPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv'/m dB  dBuv dB dB/m db <m deg
1 11000.54 44,88 54.00 -9,12 35.85 5.01 39.00 34,98 Average 145 148 VERTICAL
2 11995.82 58.601 74.00 -15.99 48.97 5.01 39.01 34.98 Peak 145 148 VERTICAL
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Temperature 23°C Humidity 61%
; . . IEEE 802.11ac MCSO/Nss1 VHT20CH 116/
Test Engineer YC Chen Configurations ) ]
Chain 1 + Chain 2
Horizontal
130 Level (dBuVin) Date: 2014-08-17 Time: 17:00:33
120
100
FCC CLASS-B
80 j e e Lo oo B
FCC. CLASS-B AV
60 | 1 . . LT
3
40
20
GmDD G000, 10000. 14000, 13000,22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp A&/Pos  T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
HMHz dBuv/m dBuv/m dB  dBuv dB dB/m dB cm deg
1 11149. 86 56.53 74.00 -17.47 47.37 5.84 39.12 35.00 Peak 153 145 HORIZONTAL
2 11160.90 45.3% 54.00 -8.62 36.21 5.84 39.13 35.00 Average 153 145 HORIZONTAL
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Vertical
130 Level (dBuVim) Date: 2014-08-17 Time: 17:00:01
120
100
FCC CLASS-B
80 1 e et et to-d- oo IE
1 FCC CLASS-B AV
60 1 . \ LTS
40
20
G10l]'[l G6000. 10000. 14000. 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dB  dBuv dB  dB/m dB cm deg
1 11158.68 ©5.95 74.00 -8§.05 56.78 5.04 39.13 35,00 Peak 153 149 VERTICAL
2z 11158.92 51.62 54.00 -2.38 42.45 5.04 39,13 35.00 Average 153 140 VERTICAL
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Temperature

23°C

Humidity 61%

Test Engineer

YC Chen

IEEE 802.11ac MCSO/Nss1 VHT20 CH 140/

Configurations
Chain 1 + Chain 2

Horizontal
130 Lewvel {dBuVin) Date: 2014-08-17 Time: 17:05:46
120
100
FCC CLASS-B
80 TR PR EEE AR R PR AR -2
FCC. CLASS-B AV
60 {ozdszsizzabredersbazbazdozdos oo DR
i
40
20
01000 G6000. 10000. 14000. 182000.22000. 26000. 30000. 34000. 40000
Frequency {MHz)
Limit Over Read Cablefintenna Preamp 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 11400.90 38.30 54.00 -15.790 28.92 5.1@ 39,32 35.94 Average 147 232 HORIZOHTAL
2 11414.46 49.03 74,00 -24.97 39.64 5.10 39,33 35.04 Peak 147 232 HORIZONTAL
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Report No.: FR473142-07AB

Vertical
13I]Level {dBuVim) Date: 2014-08-17 Time: 17:03:14
120} - -- A A A LT B S (ST SO A P SO Lo
100
o o o . FCo I‘LASS B
80 - e R I' ------ . "":-"J.‘.”:‘.
: | : Frc CLASS-B AV
60 g4-- [ R
61000 6000. 10000, 14001] 18000, 22000 26000, 30000 34000. 40000
_ Frequency (MHz)
Lumt Over Read Cabledntenna Preamp AfPos T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv//m dB  deuy dBé  dB/m dB <m deg
1 11399.40 43.34 54.00 -10.66 33.96 5.10 39.32 35.04 Average 147 145 VERTICAL
2 11399.88 55.56 74.00 -18.44 46.18 5.18 39.32 35.84 Peak 147 145 VERTICAL
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Report No.:

FR473142-07AB

Temperature 23°C Humidity 61%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 144 /
Test Engineer YC Chen Configurations
Chain 1 + Chain 2
Horizontal
130 Lewvel (dBuVim) Date: 2014-08-17 Time: 17:08:27
120
100
FCC CLASS-B
g0 1 - -hilE-
FCC CLASS-B AV
60 1 L
!
40
20
0

1000 6000. 10000. 14000. 13000.22000. 26000. 30000, 34000. 40000

Frequency (MHz)

Limit Over Read Cabledntenna Preamp A&fPos  T/Pas
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase

HMHz dBuv/m dBuv/m dB  dBuv dB dB/m dB cm deg
1 11438.50 50.86 74.00 -23.14 41.45 5.180 39.35 35.04 Peak 156 113 HORIZONTAL
2 11440.84 39.29 54.00 -14.71 29.358 5.18 39.35 35.04 Average 156 113 HORIZONTAL
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Vertical
130Lml {dBuVimy) Date: 2014.08-17 Time: 17:07:34
120
00| L
R IR IR IR FCC CLASSB
— — . FCC CLASS-B AV
60 : BB
80 o Lo
20/
C:1il'l.'ll] 6000, 10000. 14000, 13000,22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp AfPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv ds  dB/m dB cm deg
1 11429.26 58.88 74.00 -15.12 49.49 5.10 39.33 35.04 Peak 156 144 VERTICAL
2 11439.28 47.09 54.00 -6.91 37.68 5.10 39.35 35.04 Average 156 144 VERTICAL
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SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
IEEE 802.11ac MCSO/Nss1 VHT20 CH 149 /
Test Engineer YC Chen Configurations
Chain 1 + Chain 2
Horizontal
130Lml {dBuVm) Date: 2014-08-18 Time: 21:03:57
120
100
FCC CLASS-B
80 | GB
FCC CLASSIB AV
60 3 ’ e T ST St ————-6dB
40
20
1000 4000, 6000. 8000. 10000. 14000, 18000. 22000. 26000. 30000. 34000, 40000

Frequency (MHz)

Limit Over Read Cablefntenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuv /m dsé  dBuv dB dB/m dB cm deg
1 11454.39 43,19 54,00 -19.81 29.53 9.24 39.50 35.08 Lverage 150 34 HORIZONTAL
2 1148%.72 55.53 74.00 -18.47 41.87 9,24 39.50 35,08 Peak 150 34 HORIZONTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
13'{:.mel (dBu\im) Date: 2014-08.18 Time: 21:02:59
120/
100
FCC CLASS.B
gol—! | | | | | | | 1 I I [ : | | ] ] il
FCC CLASS{B AV
60 - 7 ’  — ———r—(— ——+-648
40
20
lti1lle:lIZl 4000. G000, 2000, 10000, 14000, 18000, 22000, 26000. 30000, 34000, 40000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv /m dé  dBuv de dB/m dB om deg
1 11491.04 45,37 54,00 -§.83 31.71 9.4 39.50 35.08 Lverage 158 322 VERTICAL
2 1149%.49 55,82 74.00 -18,1% 42,17 9,25 39,50 35.10 Peak 159 322 VERTICAL
Report Format Version: Rev. 01 Page No. - 185 of 377

FCC ID: @DS-BRCM1090 Issued Date : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
) ; ; IEEE 802.11ac MCSO0/Nss1 VHT20 CH 157 /
Test Engineer YC Chen Configurations ) ]
Chain 1 + Chain 2
Horizontal
13[|Lm' (dBu\im) Date: 2014-.08.18 Time: 21:01:11
120
100
FCC CLASS-B
a0 | 64B
FCC CLASS:B AV
60 2 I 6B
40
20
lul1lI|E|'ll] 4000. GDOO0. 000, 10000, 14000. 18000, 22000, 26000, 30000, 34000, 40000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp Pas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dBuiy d8 dB/m dB £m deg
1 11569, 60 45,31 54,08 -85.69 31.67  9.26 39.47 35,09 Average 15a 59 HORIZONTAL
2 11570.16 58.61 74.00 -15.39 44,97 9,26 39.47 35,09 Peak 150 659 HORIZONTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
13'{:.Len.ral (dBuVim) Date: 2014-08-18 Time: 21:00:01
120)-
100
FCC CLASS.B
a0 | | | | | | | | 1 | | | | { | | | | GB
7| FCC CLASS{B AV
60 { i l { | HilB
40
20
IE'1lf;|i:ilfl 4000. G000, 8000. 10000, 14000, 18000, 22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal /Phase
MHz dBuv/m dBuy /m ds  dBuv de dB/m dB om deg
1 11579.40 50,87 54,00 -3,13 37.23 9,26 39,47 35,09 Lverage 159 227 VERTICAL
2 11573,1% 62,52 74.00 -11.48 48.87 9.26 39,47 35,08 Peak 158 227 WERTICAL
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SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
) ; ; IEEE 802.11ac MCSO/Nss1 VHT20 CH 165/
Test Engineer YC Chen Configurations ) ]
Chain 1 + Chain 2
Horizontal
130LMI {dBuNim} Date: 2014-08-18 Time: 20:56:44
120
100}
FCC CLASS-B
L |FCCULASSSE RV
40
20
1000 4000, 6000, 8000, 10000, 14000, 18000, 22000, 26000, . 30000, 34000. 40000
Frequency {MHz)
Limdt Over Read Cableftntenna Preamp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB di/m dB cm deg
1 11649.20 56.24 74.00 -17.76 42,59 9,28 39.44 35,07 Peak 163 308 HORIZONTAL
2 11653.14 45.14 S4.00 -5.86 31.49 9,28 39.44 35.07 Lverage 153 308 HORIZONTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
130LM| {dBu\im) Date: 2014-08-18 Time: 20:55:26
120
100}
FCC CLASS-B
80— | : - 1 I { { [ I I { : 6B
7 ' FCC CLASS!B AV
G0 | { { | | | | ! | iR
| |
40
20
1000 4000, 6000, 28000, 10000, 14000, 18000, 22000. 26000, 30000. 34000. 40000
Frequency (MHz)
Limdt Over PRead Cableftntenna Preamp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
HMHz dBu m dBuv/m i [ dBuy dB dB/ m dB cn deg
1 11647.55 62.19 74.00 -11.51 438.54 9.25 39.44 35.07 Peak 150 23 VERTICAL
3 11549.9%  49.10 54.00 -4.90 35,45 9.28 39.44 35.07 Average 150 23 VERTICAL
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SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
_ : ) IEEE 802.11ac MCSO0/Nss1 VHT40 CH 38 /
Test Engineer YC Chen Configurations ) ]
Chain 1 + Chain 2
Horizontal
130 Level (dBUVim) Date: 2014-08-17 Time: 17:13:21
120
100
FCC CLASS-B
80 1 . -\').i“::.
FCC. CLASS-B AV
60 1 Bag:
40
20
G1ﬂ[!l] 6000. 10000. 14000. 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp AfPos  T/Pas
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
HMHz dBuv/m dBuv/m dB  dBuv dB dB/m dB cm deg
1 10362.88 45.57 74.00 -28.43 37.80 4.97 39.01 35.41 Peak 151 96 HORIZONTAL
2z 10370.80 36.43 54,00 -17.57 27.86 4,97 39,01 35.41 Average 151 96 HORIZONTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
130Lwel {dBuVim) Date: 2014.08-17 Time: 17:12:53
1200 b
00| o
R IR IR IR FCC CLASS-B
v i FCCCLASS-B AV
60 E 1 : Bag:
4 : L
1] S 1 S Y R R N A S SR P S
20/
C;1Il'l.'ll.'l G000, 10000. 14000, 183000, 22000, 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp AfPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuv/m ds  dBuv dg  dB/m dB cm deg
1 10380.32 51.50 74.00 -22.50 42.92 4.98 385.99 35.39 Peak 148 &3 VERTICAL
2 10380.56 39.12 54,00 -14.85% 30.54 4.98 35.99 35,39 Average 148 §3 VERTICAL
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SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 46 /
Test Engineer YC Chen Configurations
Chain 1 + Chain 2
Horizontal
130 Level {dBul/m) Date: 2014-08-17 Time: 17:16:50
120
100
FCC CLASS-B
80 I : - 0.
FCC:-CLASS-B AV
60 l \ TlB-
. L L L S L L L : .
40
20
01000 6000. 10000. 14000, 18000.22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cabledintenna Preamp AfPos T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv'/m dB  dBuv dB dB/m db m deg
1 lg450.80 40.76 54,00 -13.24 32.16 5.00 35.94 35.34 Average 163 226 HORIZOHTAL
2 1e471.76 51.17 74.00 -22.83 42.58 5.00 38.93 35.34 Peak 163 226 HORIZONTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
ﬂanel {dBuV/m) Date: 2014-08-17 Time: 17:15:45
120) - NI T S CORR U SO VU NUUY SO SUNOE SN SO B
100 |
oo o P FCC CLASS-B
80y ---- et ah e i I""."'.‘"':'"."'Z."'.'"':'".""I""J.”b'_'.
7] : v o IECC CLASE‘;-B E.ii‘h.r'
60 i T T TIY CEE T BB
20 : E : E
61000 6000. 10000. 14000, 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledfntenna Preamp AfPos T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBul/m dBui//m dB  deuy dBé  dB/m dB <m deg
1 le459.60 48.71 54.00 -5.29 40.11 5.00 38.94 35.34 Average 150 143 VERTICAL
2 1p462.56 61.13 74.00 -12.87 52.54 5.00 38.93 35.34 Peak 15@ 143 VERTICAL
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SPORTON LAB.

Report No.: FR473142-07AB

Temperature 23°C Humidity 61%
; . . IEEE 802.11ac MCSO/Nss1 VHT40 CH 54 /
Test Engineer YC Chen Configurations ) ]
Chain 1 + Chain 2
Horizontal
130 Level (dBuVim) Date: 2014-08-17 Time: 17:19:47
120
100
FCC CLASS-B
80 1 drrlrmzbeadyred 4o oot - ot DA
FCC CLASS-E AV
60 1 _ : LT
40
20
l:;1ll'l]'lil G000, 10000. 14000. 18000.22000. 26000. 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBul/m dB  dBuv dB  dB/m dB m deg
1 19524.72 50.59 74.08 -23.41 41.96 5.01 38.90 35.28 Peak 149 157 HORIZONTAL
2z 19552.72 38.05 54.00 -15.95 29.40 5.01 38.91 35.27 Average 149 157 HORIZONTAL
Report Format Version: Rev. 01 Page No. - 194 of 377

FCC ID: @DS-BRCM1090 Issued Date : Jan. 12, 2016



SPORTON LAB.

Report No.: FR473142-07AB

Vertical
130Lwel {dBuVim) Date: 2014-08-17 Time: 17:18:59
120} -+ p -~
100} - -p- -
Lo ! i [ P FCC CLASS-B
i FCC CLASS-B :AU"_
60 1 ; LB
4'] S PP TR [P Ty ) I RO BRSNS P R ................,5. .............
20/
C;1il'l.'ll] 6000, 10000. 14000, 13000,22000. 26000, 30000, 34000. 40000
Frequency (MHz)
Limit Over Read Cableintenna Preamp A&/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
HHz dBuv/m dBuv/m dé  dBuv dB  dB/m dB m deg
1 16540.16 61.41 74.00 -12.59 52.77 5.01 38.91 35.18 Peak 149 144 VERTICAL
2 10542.56 49,50 54,00 -4.50 40,86 5.01 35.91 35,28 Average 149 144 VERTICAL
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SPORTON LAB.

Report No.:

FR473142-07AB

Temperature 23°C Humidity 61%
IEEE 802.11ac MCSO/Nss1 VHT40 CH 62 /
Test Engineer YC Chen Configurations
Chain 1 + Chain 2
Horizontal
130 Level {dBuVin) Date: 2014-08-17 Time: 17:22:12
100 P
P : FCC CLASS-B
71 S S R AP S T T S -
| ' ;
FCC CLASS-B AV
60 | : BB
2 ! :
20
01000 6000, 10000. 14000, 18000,22000. 26000, 30000. 34000, 40000
Frequency (MHz)
Limit Over Read Cabletntenna Preamp afPos  T/Pas
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuy /m dB dBuy dB dB/m dB m deg
1 lé621.60 39.58 54.00 -14.42 30.88 5.01 35.92 35.23 Average 153 269 HORIZOHTAL
2 lec29.84 51.20 74.00 -22.80 42.49 5.01 38.92 35.22 Peak 163 268 HORIZOHTAL
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SPORTON LAB.

Report No.: FR473142-07AB

Vertical
13DLMI {dBuV/im) Date: 2014-08-17 Time: 17:21:44
420k b ecdeahiadaod R fecbenkeden.
100 P
Lo Lo . FCC CLASS-B
8O - roi e  ECEECEREEEEE ERERER EE BEE AR 1|2
. FCC CLASS-B AV
60 2 EEETEETERY booieode o - BAE
A . Lo
40.... :--“E”-.'“ :....E.... .....E...E... .....E...E........ E...l:...
20f :
01000 6000. 10000. 14000, 18000.22000. 26000. 30000. 34000. 40000
Frequency (MHz)
Limit Over Read Cabledntenna Preamp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBuy/m dB dBuy dB dB/m dB m deg
1 10620.24 44,65 54.00 -9.,95 35,35 5.01 38.92 35.23 Average 151 146 VERTICAL
2 19627.68 56.01 74.00 -17.99 47.30 5.01 38.92 35.22 Peak 151 146 VERTICAL
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