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Certificate No.: CB10101169
1. CERTIFICATE OF COMPLIANCE

Product Nome :  Wireless Dual Band AP
Brand Name : MOTOROLA
Model Name : AP-0622
Applicant :  Motorola Solutions, Inc.
Test Rule Pari(s) : 47 CFR FCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant to evaluate the EMC performance of the product
sample received on Sep. 22, 2011 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule parts. The data recorded as well as the test configuration

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

Jordan Hsiao
SPORTON INTERNATIONAL INC.
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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 11.54 dB

4.2 15.407(q) 26dB Spectrum Bandwidth Complies -

4.3 15.407(q) Maximum Conducted Output Power Complies 3.01 dB

4.4 15.407(q) Power Spectral Density Complies 0.19 dB

4.5 15.407(aq) Peak Excursion Complies 6.38 dB

4.6 15.407(b) Radiated Emissions Complies 6.07 dB

4.7 15.407(b) Band Edge Emissions Complies 1.00 dB

4.8 15.407(Q) Frequency Stability Complies -

4.9 15.203 Antenna Requirements Complies -

Test ltems Uncertainty Remark
AC Power Line Conducted Emissions +2.3dB Confidence levels of 95%
Maximum Conducted Output Power +0.5dB Confidence levels of 95%
Power Spectral Density +0.5dB Confidence levels of 95%
Peak Excursion +0.5dB Confidence levels of 95%
26dB Spectrum Bandwidth / Frequency Stability +8.5x10°% Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) +0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) +1.9dB Confidence levels of 95%
Radiated / Band Edge Emissions (1GHz~18GHz) +1.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) +1.9dB Confidence levels of 95%
Temperature +0.7°C Confidence levels of 95%
Humidity +3.2% Confidence levels of 95%
DC / AC Power Source +1.4% Confidence levels of 95%
Report Format Version: 01 PageNo.  : 2 of 355
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3. GENERAL INFORMATION

3.1. Product Details

IEEE 802.11n
ltems Description
Product Type Please refer to section 3.3
Radio Type Intentional Transceiver
Power Type From Power Adapter or POE
Modulation see the below table for IEEE 802.11n

Data Modulation

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

Data Rate (Mbps)

see the below table for IEEE 802.11n

Frequency Range

5250 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number

12 for 20MHz bandwidth ; 5 for 40MHz bandwidth

Channel Band Width (99%)

For Embedded (120G00000002A/ 120G00000003A) antenna:

Mode 3 (2TX, 2RX):MCS0 (20MHz): 19.20 MHz ; MCSO (40MHz): 37.76 MHz

For Dipole (ML-5299-FHPA10-01R) antenna:

Mode 6 (1TX, 2RX):MCS0 (20MHz): 18.56 MHz ; MCSO (40MHz): 37.12 MHz
(2TX, 2RX):MCS0 (20MHz): 19.20 MHz ; MCSO (40MHz): 37.44 MHz
(2TX, 2RX):MCS8 (20MHz): 18.24 MHz ; MCS8 (40MHz): 36.80 MHz

For Patch (ML-5299-PTA1-01R) antenna:

Mode 9 (2TX, 2RX):MCS0 (20MHz): 19.36 MHz ; MCSO (40MHz): 37.44 MHz

For Panel (ML-5299-WPNA1-01R) antenna:

Mode 12 (11X, 2RX):MCSO0 (20MHz): 18.72 MHz ; MCSO (40MHz): 37.12 MHz

For Yagil (ML-5299-BYGA15-012) antenna:

Mode 15 (1TX, 2RX):MCSO (20MHz): 18.72 MHz ; MCS0 (40MHz): 37.12 MHz

Conducted Output Power

For Embedded (120G00000002A/ 120G00000003A) antenna:
<Mode 3> (2TX, 2RX)

Band 2: MCS0 (20MHz): 17.27 dBm ; MCSO (40MHz): 17.17 dBm
Band 3: MCSO (20MHz): 17.41 dBm ; MCSO (40MHz): 17.25 dBm
For Dipole (ML-5299-FHPA10-01R) antenna:

<Mode 6>

(17X, 2RX)

Band 2: MCSO (20MHz): 17.96 dBm ; MCSO (40MHz): 17.91 dBm
Band 3: MCSO (20MHz): 17.68 dBm ; MCSO (40MHz): 17.94 dBm
(2TX, 2RX)

Band 2: MCSO (20MHz): 14.91 dBm ; MCSO (40MHz): 14.82 dBm
Band 3: MCS0 (20MHz): 14.98 dBm ; MCSO (40MHz): 14.98 dBm
(2TX, 2RX)
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Band 2: MCS8 (20MHz): 17.96 dBm ; MCS8 (40MHz): 17.62 dBm
Band 3: MCS8 (20MHz): 17.82 dBm ; MCS8 (40MHz): 17.91 dBm
For Patch (ML-5299-PTA1-01R) antenna:

<Mode 9> (2TX, 2RX)

Band 2: MCSO (20MHz): 19.27 dBm ; MCSO (40MHz): 19.35 dBm
Band 3: MCSO (20MHz): 19.29 dBm ; MCSO (40MHz): 19.31 dBm
For Panel (ML-5299-WPNA1-01R) antenna:

<Mode 12>

(1TX, 2RX)

Band 2: MCSO (20MHz): 14.39 dBm ; MCSO (40MHz): 14.48 dBm
Band 3: MCSO (20MHz): 14.28 dBm ; MCSO (40MHz): 14.33 dBm
For Yagi (ML-5299-BYGA15-012) antenna:

<Mode 15>

(1TX, 2RX)

Band 2: MCSO (20MHz): 15.98 dBm ; MCSO (40MHz): 15.54 dBm
Band 3: MCSO (20MHz): 15.81 dBm ; MCSO (40MHz): 15.99 dBm

Carrier Frequencies Please refer to section 3.4
Antenna Please refer to section 3.3
TPC Function This device does not exceed 27dBm eirp, so no fransmit power control is
implemented.
Report Format Version: 01 Page No. - 4 of 355
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IEEE 802.11q
ltems Description
Product Type Please refer to section 3.3
Radio Type Intentional Transceiver
Power Type From Power Adapter or POE
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

5250 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number

12

Channel Band Width (99%)

For Embedded (120G00000002A/ 120G00000003A) antenna:
Mode 3 (2TX. 2RX):11a: 17.76 MHz
For Dipole (ML-5299-FHPA10-01R) antenna:
Mode 6 (1TX. 2RX):11a: 17.44 MHz

(2TX. 2RX):11a: 17.60 MHz
For Patch (ML-5299-PTA1-01R) antenna:
Mode 9 (2TX. 2RX):11a: 17.76 MHz
For Panel (ML-5299-WPNA1-01R) antenna:
Mode 12 (1TX. 2RX):11a: 17.76 MHz
For Yagi (ML-5299-BYGA15-012) antenna:
Mode 15 (1TX. 2RX):11a: 17.78 MHz

Conducted Output Power

For Embedded (120G00000002A/ 120G00000003A) antenna:
<Mode 3> (2TX, 2RX)

Band 2: 17.17 dBm ; Band 3: 17.41 dBm
For Dipole (ML-5299-FHPA10-01R) antenna:
<Mode 6>

(17X, 2RX)

Band 2: 17.92 dBm ; Band 3: 17.95 dBm
(2TX, 2RX)

Band 2: 14.84 dBm ; Band 3: 14.98 dBm
For Patch (ML-5299-PTA1-01R) antenna:
<Mode 9> (2TX, 2RX)

Band 2: 19.36 dBm ; Band 3: 19.17 dBm
For Panel (ML-5299-WPNAT1-01R) antenna:
<Mode 12> (1TX, 2RX)

Band 2: 14.35 dBm ; Band 3: 14.34 dBm
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For Yagi (ML-5299-BYGA15-012) antenna:
<Mode 15> (1TX, 2RX)
Band 2: 15.99 dBm ; Band 3: 15.91 dBm
Carrier Frequencies Please refer to section 3.4
Antenna Please refer to section 3.3
TPC Function This device does not exceed 27dBm eirp, so no transmit power control
is implemented.
IEEE 802.11n spec
MCS NCBPS NDBPS Daldrata(Mope)
o Nss | Modulation| R | NBPSC 800nsGl 400nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz | 20MHz |40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5 | 7.200 15
1 1 QPSK 1/2 2 104 | 216 52 108 | 13.0 | 27.0 |14.400| 30
2 1 QPSK 3/4 2 104 216 78 162 | 19.5 | 40.5 |21.700| 45
3 1 16-QAM | 1/2 4 208 | 432 | 104 | 216 | 26.0 | 54.0 | 28.900| 60
4 1 16-QAM | 3/4 4 208 | 432 | 156 | 324 | 39.0 | 81.0 |43.300| 90
5 1 64-QAM | 2/3 6 312 | 648 | 208 | 432 | 52.0 | 108.0|57.800| 120
6 1 64-QAM | 3/4 6 312 | 648 | 234 | 486 | 58.5 | 121.5|65.000| 135
7 1 64-QAM | 5/6 6 312 | 648 | 260 | 540 | 65.0 | 135.0|72.200| 150
8 2 BPSK 1/2 1 104 216 52 108 13.0 | 27.0 | 14.444| 30
9 2 QPSK 1/2 2 208 | 432 | 104 | 216 | 26.0 | 54.0 | 28.889 | 60
10 2 QPSK 3/4 2 208 | 432 | 156 | 324 | 39.0 | 81.0 |43.333| 90
11 2 16-QAM 1/2 4 416 864 208 432 | 52.0 | 108.0|57.778 | 120
12 2 16-QAM | 3/4 4 416 864 312 648 | 78.0 | 162.0 | 86.667 | 180
13 2 64-QAM | 2/3 6 624 | 1296 | 416 864 | 104.0 | 216.0 |115.556| 240
14 2 64-QAM | 3/4 6 624 | 1296 | 468 972 | 117.0 | 243.0 |130.000| 270
15 2 64-QAM | 5/6 6 624 | 1296 | 520 | 1080 | 130.0 | 270.0 (144.444| 300
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl guard interval
Report Format Version: 01 PageNo.  :6of 355
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3.2. Accessories

Power Brand Model Rating
Adapter HIPRO HP-AD502R3D Input: 100-240VAC, 50-60Hz, 2.4A
Output: 12VDC, 4.16A
Remark: The EUT has POE Function, test with IEEE 802.3 af / at compliance PoE device.
3.3. Table for Filed Antenna
Ant. Model Name Antenna Type Chip/Radio Gain (dB)
2.4GHz 5GHz
: 120G00000000A Embedded Radio1-CH1 3.92 -
120G00000001A Embedded Radio1-CH2 3.77 -
0 120G00000002A Embedded Radio2-CH1 4.08 7.5
120G00000003A Embedded Radio2-CH2 4.44 5.52
3 ML-2499-FHPA9-01R Dipole Radio1/2-CH1/2 8.5 -
4 ML-2499-SD3-01R Patch Radiol1/2-CH1/2 3.5 -
5 ML-2499-BPNA3-01R Panel Radio1/2-CH1/2 10.9 -
6 ML-2499-BYGA2-01R Yagi Radio1/2-CH1/2 11.1 -
7 ML-5299-FHPA10-01R Dipole Radiol1/2-CH1/2 - 9
8 ML-5299-PTAT-01R Patch Radio1/2-CH1/2 - 4.6
9 ML-5299-WPNA1-01R Panel Radio1/2-CH1/2 - 12.5
10 ML-5299-BYGA15-012 Yagi Radio1/2-CH1/2 - 11
11 ML-2499-5PNL-72-N Panel Radiol1/2-CH1/2 5 -
12 ML-2499-APA2-01 Dipole Radio1/2-CH1/2 2 -
13 ML-2499-HPA3-01R Dipole Radio1/2-CH1/2 4.7 -
14 ML-5299-APA1-01R Dipole Radio1/2-CH1/2 - 2
15 ML-5299-HPA1-01R Dipole Radio1/2-CH1/2 - 5
16 ML-2452-APA2-01 Dipole Radio1/2-CH1/2 3 5
17 ML-2452-PNA5-01R Panel Radio1/2-CH1/2 4.5 5
18 ML-2452-PNA7-01R Panel Radio1/2-CH1/2 7 9
19 ML-2452-HPA5-036 Dipole Radio1/2-CH1/2 3 5
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J— Antenna Gain Cable loss Test Antenna Gain
2.4GHz 5GHz 2.4GHz 5GHz 2.4GHz 5GHz
3.92 - 0.0 - 3.92 -
1 3.77 - 0.0 3.77
4.08 7.5 0.0 0.0 4.08 7.5
2 4.44 5.52 0.0 0.0 4.44 5.52
3 9 - 0.5 - 8.5 -
4 3.5 - 0.0 - 3.5 -
5 10.9 - 0.0 - 10.9 -
6 11.1 - 0.0 - 11.1 -
7 - 10 - 1 - 9
8 - 4.6 - - - 4.6
9 - 12.5 - - - 12.5
10 - 12 - 1 - 11
11 5 - 0.0 5 -
12 2 - 0.0 2 -
13 4.7 - 0.0 4.7 -
14 - 2 - 0.0 - 2
15 - 5 - 0.0 - 5
16 3 5 0.0 0.0 3 5
17 4.5 5 0.0 0.0 4.5 5
18 7 9 0.0 0.0 7 9
19 3 5 0.0 0.0 3 5
Note:

1. There are two chips, Radio 1 and Radio 2 respectively.

Radio 1 support Chain 2.4GHz function and

Radio 2 support Chain 2.4GHz+5GHz function. Radio 1 is hardware configured as 2.4GHz only and

Radio 2 is software restricted to 5GHz only.

There are 19 antennas in the antenna table list, antenna 1 to 10 are the highest gain antennas. They

were selected to perform the test and recorded in this report.

2. Rx function is always 2Rx for 2Tx, but may be either 1Rx or 2Rx for 1Tx.
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Table of TX/RX Function in each antenna:

Radio 1 Radio 2
Item Chain 1 Chain 2 Chain 1 Chain 2

X RX X RX X RX X RX

*11b - \' \ \% - - - -

Ant. 1 | 2.4GHz 11g \Y% \% \ \ - - - -
11n \" \' \ \ - - - -

*11b - - - - \ \ - \'

2.4GHz 11g - - - - \' \' \' \'

Ant. 2 11n - - - - \' \' \' \'
5GHz 11a - - - - \' \' \ \'%

11n - - - - \'/ \' \' \'

*11b - \' \' \' \' \' - \'

*11g - - - - \ \ - \'

Ant. 3 | 2.4GHz 11g \ \" \" \' \' \' \'% \'
*11n - - - - \' \' - \'

11n \ \ \' \ \ \ \ \'

*11b - \' \' \' \' \' - \'

*11g - \' \' \' \' \' - \'

Ant. 4 | 2.4GHz 11g \Y% \" \ \'% Vv \ \ \'
*11n - \' \' \ \ \ - \'

11n \' \' \' \' \' \' \' \'

*11b - \ \' \ \ \'% - \'

Ant. 5 | 24GHz | *11g - \" Vv \' \' \ - \Y
*11n - \' \' \' \' \' - \'

*11b - \" Vv \ \ \'% - \'%

Ant. 6 | 24GHz | *11g - \" \ \'% \' \ - \'
*11n - \' - \' \' \' - \'

*11a - \' \' \' \' \' - \'

Ant. 7 5GHz 11a \ \ \' \ \ \ \'% \'%
*11n - \' \' \' \' \' - \'

11n \' \' \' \' \' \' \' \'

Ant. 8 5GHz 11a \ \ \' \ \ \ \' \'%
11n \' \' \' \' \' \' \ \'

At 9 | 5GHz — 2 - v v v v v - v
*11n - \ Vv \ \ \ - \

Ant. 10 | 5GHz —H2 - v v v v v - v
*11n - \ \' \ \ \ - \'

Note: Marked "-" on behalf of no function.
Marked ™" Rx function may be either 1Rx or 2Rx for 1Tx.
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FCC ID: UZ7AP0622 Issued Date : Mar. 07, 2012



Report No.: FR192220-01

Radio 1 support Chain 2 and Radio 2 support Chain 1 when perform the 17X function.

Chip/Radio Required 17X Port
Radio 1-2.4G Chain 2
Radio 2-2.4G Chain 1
Radio 2-5G Chain 1

| Radio 1- Chain 1

| Radio 1- Chain 2 L_7

ﬁgo 2- Chain 1 |

| Radio 2- Chain 2 |

e
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3.4. Table for Carrier Frequencies

For IEEE 802.11q, use Channel 52, 56, 60, 64, 100, 104, 108, 112, 116, 132, 136, 140.

There are two bandwidth systems for IEEE 802.11n.

For both 20MHz bandwidth systems, use Channel 52, 56, 60, 64, 100, 104, 108, 112, 116, 132, 136, 140.
For both 40MHz bandwidth systems, use Channel 54, 62, 102, 110, 134.

Frequency Band Channel No. Frequency Channel No. Frequency
52 5260 MHz 60 5300 MHz
5250~5350 MHz
54 5270 MHz 62 5310 MHz
Band 2
56 5280 MHz 64 5320 MHz
100 5500 MHz 116 5580 MHz
102 5510MHz 132 5660 MHz
5470~5725 MHz 104 5520 MHz 134 5670 MHz
Band 3 108 5540 MHz 136 5680 MHz
110 5550 MHz 140 5700 MHz
112 5560 MHz - -

3.5. Table for Test Modes

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

modes shown in this test report.

Test ltems Mode Data Rate Channel Chain
AC Power Conducted Emission | Normal Link Auto - -

Max. Conducted Output Power | MCS0/20MHz | Band 2 | 6.5Mbps 52/60/64 1/2/1+2
Power Spectral Density Band 3 | 6.5Mbps 100/116/140 1/2/1+2
MCS0/40MHz |Band 2 | 13.5Mbps | 54/62 1/2/1+2
Band 3 13.5Mbps | 102/134 1/2/1+2
MCS8/20MHz |Band 2 | 13Mbps 52/60/64 1/2/1+2
Band 3 13Mbps 100/116/140 1/2/14+2
MCS8/40MHz |Band 2 | 27Mbps 54/62 1/2/14+2
Band 3 | 27Mbps 102/134 1/2/1+2
11a/BPSK Band 2 | 6Mbps 52/60/64 1/2/1+2
Band 3 | 6Mbps 100/116/140 1/2/1+2
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26dB Spectrum Bandwidth MCS0/20MHz | Band 2 | 6.5Mbps 36/40/48/52/60/64 | 1+2
99% Occupied Bandwidth Band 3 | 6.5Mbps 100/116/140 1+2
Measurement MCSO/40MHz |Band 2 | 13.5Mbps | 54/62 1+2
Peak Excursion Band 3 | 13.5Mbps | 102/134 142
MCS8/20MHz |Band 2 | 13Mbps 36/40/48/52/60/64 | 1/2/1+2
Band 3 13Mbps 100/116/140 1/2/14+2
MCS8/40MHz |Band 2 | 27Mbps 54/62 1/2/14+2
Band 3 | 27Mbps 102/134 1/2/1+2
11a/BPSK Band 2 | 6Mbps 52/60/64 1+2
Band 3 | 6Mbps 100/116/140 1+2
Radiated Emission Below 1GHz | Normal Link Auto - -
Radiated Emission Above 1GHz | MCSO/20MHz |Band 2 | 6.5Mbps 52/60/64 1+2
Band 3 | 6.5Mbps 100/116/140 1+2
MCS0/40MHz | Band 2 13.5Mbps | 54/62 1+2
Band 3 13.5Mbps | 102/134 142
MCS8/20MHz |Band 2 | 13Mbps 52/60/64 1/2/1+2
Band 3 | 13Mbps 100/116/140 1/2/1+2
MCS8/40MHz |Band 2 | 27Mbps 54/62 1/2/14+2
Band 3 | 27Mbps 102/134 1/2/1+2
11a/BPSK Band 2 | 6Mbps 52/60/64 1/2/14+2
Band 3 | 6Mbps 100/116/140 1/2/1+2
Band Edge Emission MCSO/20MHz |Band 2 | 6.5Mbps 52/60/64 1+2
Band 3 | 6.5Mbps 100/116/140 1+2
MCS0/40MHz | Band 2 13.5Mbps | 54/62 1+2
Band 3 13.5Mbps | 102/134 1+2
MCS8/20MHz | Band 2 13Mbps 52/60/64 1/2/1+2
Band 3 | 13Mbps 100/116/140 1/2/1+2
MCS8/40MHz |Band 2 | 27Mbps 54/62 1/2/1+2
Band 3 | 27Mbps 102/134 1/2/1+2
11a/BPSK Band 2 | 6Mbps 52/60/64 1/2/14+2
Band 3 | 6Mbps 100/116/140 1/2/14+2
Frequency Stability Un-modulation - 40 N/A
Note: The CPU of the product is operated at either 560MHz or 600MHz and it does not affect the test result
of emissions.
Report Format Version: 01 Page No. - 12 of 355

FCC ID: UZ7AP0622 Issued Date : Mar. 07, 2012



Report No.: FR192220-01

The following test modes were performed for all tests:

<Conducted Emissions test>

Mode 1. EUT (Plastic case) + Adapter

Mode 2. EUT (Iron case) + Adapter

<Radiated emissions test>

For radiated emission 30MHz~ 1GHz:

Mode 1. EUT 1 (Iron case) + Dipole antenna <Ant. 3 (2.4GHz antenna) / Ant. 7 (6GHz antenna)> + POE
Mode 2. EUT 1 (Iron case) + Panel antenna <Ant. § (2.4GHz antenna) / Ant. 9 (5GHz antenna)> + POE
Mode 3. EUT 1 (Iron case) + Patch antenna <Ant. 4 (2.4GHz antennq) / Ant. 8 (6GHz antenna)> + POE
Mode 4. EUT 1 (Iron case) + Yagi antenna <Ant. 6 (2.4GHz antenna) / Ant. 10 (5GHz antenna)> + POE
Mode 3 generated the worst test result when this device operates among mode 1 ~ mode 4, thus
measurement under mode 5 base on this setting with adapter mode.

Mode 5. EUT 1 (Iron case) + Patch antenna <Ant. 4 (2.4GHz antennaq) / Ant. 8 (5GHz antenna)> + Adapter
Mode 6. EUT 2 (Plastic case) + Embedded antenna (Ant. 1/2) + POE

Mode 7. EUT 2 (Plastic case) + Embedded antenna (Ant. 1/2) + Adapter

Due to Mode 3 and Mode 6 generated the worst test results, both of them were recorded in the report.
For radiated emission above 1GHz:

11b | 11a/g | 11a/g |HT20 1TX| H20 2TX |HT40 1TX| H40 2TX [HT20 2TX| H40 2TX
X | 17X 2TX | (MCS0) | (MCS0) | (MCS0) | (MCS0) | (MCS8) | (MCS8)

Antenna/Radio Mode

Internal-R1-2G,
Mode 1 v - v - v - \% - -
Antenna 1

Internal-R2-2G,
Mode 2 v - v - v - \% - -
Antenna 2

Internal-R2-5G,

Mode 3 - - v - v i v ) i
Antenna 2
Dipole-R1-2G,

Mode 4 v - v - v - v v v
Antenna 3

Mode 5 Dipole-R2-2G, v v v v v v v v v
Antenna 3

Mode 6 Dipole-R2-5G, v v v v v v v v
Antenna 7

Mode 7 Patch-R1-2.4G, v v v v v v v ] ]
Antenna 4
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Mode 8 Patch-R2-2.4G, v v v v v v v ] ]
Antenna 4

Patch-R2-5G,
Mode 9 - v - v v - -
Antenna 8

Mode |Panel-R1-2.4G,
10 Antenna 5

Mode |Panel-R2-2.4G,

11 Antenna 5

Mode |Panel-R2-5G,
12 Antenna 9

Mode |Yagi-R1-2.4G,
13 Antenna 6

Mode |Yagi-R2-2.4G,
14 |Antenna 6

Mode |Yagi-R2-5G,
15 |Antenna 10

Note:

1. For HT20/40 2TX, MCS8 (2-stream) limit are higher than MCSO0 (1-stream) limits due to no array gain
reduction on conducted limits. MCS8 signals on 2TX are completely uncorrelated when the direct
mapping is configured. If antenna gain is greater than 5 dBi, this mode should be included to realize
higher conducted testing limits.

2. EUT has two modules, R1 is regard to Radio 1 module (2.4GHz), R2 is regard to Radio 2 module (2.4GHz
+ 5GHz).

3.6. Table for Testing Locations

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); Fully Anechoic Chamber (FAC).

Please refer section 6 for Test Site Address.
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3.7. Table for Supporting Units

Support Unit Brand Model FCCID
Notebook DELL D400 E2K24GBRL
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3.8. Test Configurations

3.8.1. Radiation Emissions Test Configuration

Power from Adapter

AC MAIN
1 ‘ .
3
EUT
1. POWER CABLE 305 CM, NON-SHIELDED
2. RJ45 CABLE 1000 CM, NON-SHIELDED
3. RS232 CABLE 180 CM, SHIELDED
5G Wireless 2.4G Wireless Notebook
Power from POE:
‘ .
3

EUT

1. POWER CABLE 305 CM, NON-SHIELDED
2. RJ45 CABLE 1000 CM, NON-SHIELDED
3. RS232 CABLE 180 CM, SHIELDED

4. RJ45 CABLE 100 CM, NON-SHIELDED

5G Wireless 2.4G Wireless Notebook

AC MAIN
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3.8.2. AC Power Line Conduction Emissions Test Configuration

Power from Adapter:

AC MAIN

EUT

1. POWER CABLE 305 CM, NON-SHIELDED
2. RJ45 CABLE 1000 CM, NON-SHIELDED
3. RS232 CABLE 180 CM, SHIELDED

Power from POE:

Notebook

|

3

EUT

1. POWER CABLE 305 CM, NON-SHIELDED
2. RJ45 CABLE 1000 CM, NON-SHIELDED
3. RS232 CABLE 180 CM, SHIELDED

4. RJ45 CABLE 30 CM, NON-SHIELDED

S

AC MAIN
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4. TEST RESULT

4.1. AC Power Line Conducted Emissions Measurement

4.1.1.

4.1.2.

4.1.3.

Limnit

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

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

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.
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4.1.4.

4.1.5.

4.1.6.

Test Setup Layout

F(ﬂ'l h—l 5 Hon-conductive Table
1 1 [ 1.5x1m

o ! rd

| -

1

%

7 W~

e

-
—1
-
]

33

4dcm

3
/ }, Conducting Ground Plane
9/ \ Extends At Least 6.5m

— Beyond EUT System Footprint

LISH LISH
el
—_— 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 bundied in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length shall
not exceed 1T m.

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

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

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

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

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

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

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

ground plane.

Test Deviation

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

The EUT was placed on the test table and programmed in normal function.
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4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 21°C Humidity 59%
Test Engineer Simon Yang Phase Line
Configuration Normal Link / Mode 1
a0 Level (dBuv) Date: 2011-10-03 Time: 15:21:56
\ CISPR22_B_QP
\ CISPR 22_B_AV
40 |
4
i
!
P A 0
! 3 12
1}
0.15 0.5 1 2 5 1] 20 30
Frequency {(MHz)
Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewvel Factor Logs Remark
MHz dBulf dB dBu¥ dBul dB dB
1 0.16155 36.39 -29.00 £5.3% 26.12 ©0.07 0.20 QP
2 0.16155 23.50 -31.89 55.38 23.23 0.07 0.20 AVERAGE
£ 0.44679 41.7% -15.15 56.93 41.55 ©0.03 0.20 QP
4@ 0.44679 34.65 -12.28 46.93 34.42 0.03  0.20 AVERAGE
5 10.342 22.66 -37.34 €0.00 21.93 0.37 0.37 QP
4 10.342 18.15 -31.85 50.00 17.42 ©0.37  0.37 AVERAGE
7 15.718 26.94 -33.07 €0.00 25.94 0.60 0.40 QP
& 15.718 21.21 -28.80 50.00 20.21 0.60 0.40 AVERAGE
9 21.486 31.78 -28.22 60.00 30.36 ©0.92 0.50 QP
10 21.486 24.28 -25.72 50.00 22.86 ©0.92 0.50 AVERAGE
11 27.127 27.79 -32.21 60.00 25.93 1.26 0.60 QP
1z 27.127 21.65 -28.35 50.00 19.79 1.26 0.60 AVERAGE
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Temperature 21°C Humidity 59%
Test Engineer Simon Yang Phase Neutral
Configuration Normal Link / Mode 1
gp 678! (€BUY) Date: 2011-10-03 Time: 15:10:50

CISPR22_B_QP

\ CISPR 22_B_AV

a0 1

0.15 0.5 1 2 ] 10 20 30
Frequency {MHz)

Over Limit Read LISN Cable
Freq Lewel Limit Line Lewvel Factor Loss Remark

MH=z dBulf dB dBulf dBul dB dB

1 0_18443 21.17 -33.12 54.28 20.88 0.09 O0.20 AVERAGE
z 018443 32.32 -31.97 64.28 32.03 O0.09 0.20 QP
3 0.449%66 34.65 -12.23 46.88 31.38 0.07 0.20 AVERAGE
4 0_44966 41.28 -15.60 56.88 41,01 0.07 0.20 QP
5 064740 24.69 -31.31 56.00 24.42 ©0.07 0.20 QP
[ 0_64740 14 1% -31.82 46.00 13.91 0.07 0.20 AVERAGE
7 14.288 29.4% -30.52 60.00 28.52 0.55 0.40 QP
] 14 _2g% 22.91 -27.09 S50.00 21.96 0.55 0_40 AVERAGE
a 20.814 31.10 -1%. 90 50.00 23.73 0.87 0.50 AVERAGE
10 Z0_814 3878 -21.22 &0.00 37.41 0.87 0_50 QP
11 27.416 22.43 -27.57 S0.00 20.50 1.33 0.60 AVERAGE
1z 27.416 28.05 -31.95 &0_00 26 .12 1.33 0_60 QP

Note:

Level = Read Level + LISN Factor + Cable Loss.
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Temperature 21°C Humidity 59%
Test Engineer Simon Yang Phase Line
Configuration Normal Link / Mode 2
a0 Level {dBuv) Date: 2011-10-03 Time: 14:53:26
CISPR 22 B_QP
CISPR 22_B_AVY
40
| g
| i 1z
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
t  Read LISN Cable
Freqg Lewvel Limit Line Lewvel Factor Loss Remark
MH= dBEul dB dBulf dBEul dB dB
1 0.44916 42.08 -14.81 56.89 41.85 0.03  0.20 QP
[ ze 0.44916 35.35 -11.54 46.89 35.12 0.03  0.20 AVERAGE
3 0.67187 23.31 -32.69 56.00 23 .08 0.03 020 QP
4 0.67187 14.84 -31.16 46.00 14.61 0.03 0.20 AVERAGE
5 3.740 22.33 -33.67 56.00 21.93 0.10 0_30 QP
6 3.740 12.3% -33.61 46.00 11.9% ©0_10 0_30 AVERAGE
1 11.683 17.53 -32.47 50.00 16.70 0_.43 0_40 AVERAGE
8 11.683 24.72 -35.28 60.00 23.8% 0.43 0.40 QP
9 21.486 33.76 -26.24 60.00 32.31 0.92 0_.50 QP
10 21.486 27.66 -22.34 50.00 26.24 0.92 0_50 AVERAGE
11 26.558 30.33 -29.67 60.00 2859 1.24 0_.50 QP
12 26.558 24.70 -25.30 50.00 22.96 1.24 0_50 AVERAGE
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Temperature 21°C Humidity 59%
Test Engineer Simon Yang Phase Neutral
Configuration Normal Link / Mode 2
a0 Level {dBuv) Date: 2011-10-03 Time: 14:57:12
CISPR.22 B_QP
CISPR 22_B_Av
40
P
g B ,
I i 1
1]
0.15 0.5 1 2 ] 10 20 3o
Frequency (MHz)
Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewel Factor Loss Remark
MH=z dBul dB dBulr dBulr dB dB
1 044916 41_5% -15.31 56.89 4131 o_o7 o_20 QP
2@ 044916 34_9% -11.9%91 46859 34.71 o_o7 0._20 AVERAGE
3 0_63798 13_54 -32_46 4600 1327 o_o7 0._20 AVERAGE
4 0.63798 26.01 -29.99 56.00 25.74 0.07 0.20 QP
5 9.809 31.82 -28.1% 60.00 31.14 0.38  0.30 QP
6 9.809 26.76 -23.24 50.00 26.08 0.38  0.30 AVERAGE
7 i4_138 23.45 -26.55 S50.00 22.51 0_54 0._40 ATERAGE
8 i4_ 138 29_27 -30.78% &0.00 28 _28 0_54 o_40 QP
2 Z0_%24 30.11 -19%_8% 50.00 28_73 0_8%8 0._50 AVTERAGE
in0 Z0_9%24 35.472 -24_.58 &0.00 34 04 0_8%8 0_50 QP
11 26.5%8 23.99 -26.01 50.00 22.21 1.28 0.50 ATERAGE
12 26558 29.64 -30.36 60.00 27.8¢ 1.28 0.50 QP
Note:
Level = Read Level + LISN Factor + Cable Loss
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4.2. 99% Occupied Bandwidth Measurement

4.2.1.

4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

Limit
No restriction limits. But resolution bandwidth within band edge measurement is 1% of the 99% occupied
bandwidth.

Measuring Instruments and Setting

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

analyzer.
Specirum Parameters Setting
Attenuation Auto
Span Frequency > 26dB Bandwidth
RB 300 kHz
VB 1MHz
Detector Peak
Trace Max Hold
Sweep Time Auto

Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer in peak hold mode.
2. The resolution bandwidth of 300 kHz and the video bandwidth of 1000 kHz were used.

3. Measured the spectrum width with power higher than 26dB below carrier.

Test Setup Layout

0 ]

Spectrum Analyzer EUT

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 99% Occupied Bandwidth

Temperature

25°C

Humidity

56%

Test Engineer

Allen Liu

Configurations

IEEE 802.11n/ Mode 3

Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [I'B\;I:I:\Zc;widih 99% Occu(pl\;?;:)Bdndwidfh
52 5260 MHz 25.60 19.20
60 5300 MHz 22.24 16.48
64 5320 MHz 26.08 19.20
100 5500 MHz 21.76 16.80
116 5580 MHz 25.28 19.04
140 5700 MHz 21.92 17.28

Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB Bandwidth 99% Occupied Bandwidth

(MH2) (MHz)
54 5270 MHz 47.68 37.44
62 5310 MHz 47.36 37.76
102 5510MHz 48.64 37.44
110 5550 MHz 43.84 34.88
134 5670 MHz 42.24 34.24
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Temperature

25°C

Humidity

56%

Test Engineer

Allen Liu

Configurations

IEEE 802.11a/ Mode 3

Configuration IEEE 802.11a/ Port 1 + Port 2 (21X, 2RX)

Channel Frequency 26dB [I?\jl',ll:\z(;widfh 99% Occu(ph;ilcichndwidfh
52 5260 MHz 21.76 17.76
60 5300 MHz 23.52 17.60
64 5320 MHz 16.48 16.48
100 5500 MHz 23.68 17.76
116 5580 MHz 22.08 16.48
140 5700 MHz 22.40 16.80
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Port 1 + Port 2 / 5260 MHz / Mode 3
(27X, 2RX)

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.39 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 25.600000000 MHz
20 OBW 19|.200000p00 MHz
Marker| 1 [T1 ]I
10 10|l 23 gen |
5[.247040P00 GHz
S V‘“\N Temp 1| [T1 0B[N
O =7 ZFaBm
1 2 5[.250400p00 GHz
| 1o Temp 2| [T1 OBY]
v -8[06 dBm
} \\I. 5[.269600p00 GHz
—20.

595 b

|--30:

i
MW W,

--60:

|--70

F1

-80

Center 5.26 GHz 8 MHz/ Span 80 MHz

Date: 13.FEB.2012 17:40:54

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5300 MHz / Mode 3
(2TX, 2RX)

@ “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.85 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 22.240000000 MHz
20 OBW 16|.480000Pp00 MHz
Marker| 1 [T1 ]I
10 2 pr=en | A |
D1 5.92 dB 5 9600000 GH
VFMM Temp 1 [T1 OB]
-O- T =7 S apm
y’ﬂ 5[.292320p00 GHz
| 10 Temp 2| [T1 OBY]
-4131 dBm
L)/ 1 5[.308800p00 GHz
2 b2 bg og d
|--30: i

M 3DB
40 4

MJ&.” L T

N R A
--60
--70

F2
F1
-80
Center 5.3 GHz 8 MHz/ Span 80 MHz
Date: 13.FEB.2012 17:40:36
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5320 MHz / Mode 3
(2TX, 2RX)

@ “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.09 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 26.080000000 MHz
20 OBW 19|.200000p00 MHz
Marker| 1 [T1 ]I
L10. 10loz qen N
b1 5.7d5 dB 5/ 307040000 GH
fm\\ Temp 1| [T1 oBfN
-0 =7 TBm
il 2 5[.310400p00 GHz
| _10 Temp 2| [T1 OBY]
N -7|'83 dBm
) \\ ) 5[.329600p00 GHz
20. 5 4 Lo
--30.

W Mr{ MLM"WM

N T
|--60-
--70.
F2
F1
-80
Center 5.32 GHz 8 MHz/ Span 80 MHz

Date: 13.FEB.2012 17:40:19

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5500 MHz / Mode 3
(2TX, 2RX)

@ *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.22 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 21.760000000 MHz
20 OBW 16|.800000p00 MHz
Marker| 1 [T1 ]I
-10: 1gle1 gen| N
D1 6.853 dBi S+ +H
‘,//\"/W,V\/"\«k‘\(4 Temp 1| [T1 OB\]
O i “\\FZ ai 7_apmm
5[.491360p00 GHz
| 10 T < Temp 2| [T1 OBY]
-5151 dBm
L L 5[.508160p00 GHz

D2 -119.147 HB

. . ,
L . B

--60

|-70

F2
F1
-80
Center 5.5 GHz 8 MHz/ Span 80 MHz
Date: 13.FEB.2012 17:40:00
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Port 1 + Port 2 / 5580 MHz / Mode 3

(21X, 2RX)

20 dBm *Att 30 dB

“RBW 300 kHz
“VBW 1 MHz
SWT 20 ms

Delta 1 [T1 ]

25.

-0.02 dB
280000000 MHz

OBW 19|

Marker]|

040000p00 MHz

1 [T1 ]
e | A |

19l 24

D1 6.685 dBi

TEV) \
Ho.

/JN,/"“

Temp 1]

[T1 oBy]

1
L-10 ;

Temp 2|

. 570560Pp00 GHz

=S[F77 OBm

[T1 oBy]

a

. 589600P00 GHz

-5} 35 dBm

D2 -119.315 HB

|--30:

--40 i

a—

s’

--60:

|--70

F1
-80

Center 5.58 GHz

Date: 13.FEB.2012 17:39:39

8 MHz/

Span 80 MHz

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5700 MHz / Mode 3

(21X, 2RX)

®

Ref 20 dBm *Att 30 dB

“RBW 300 kHz
“VBW 1 MHz
SWT 20 ms

Delta 1 [T1 ]

21.

-0.64 dB
920000000 MHz

20 0BW 17[.280000p00 MHz
Marker| 1 [T1 ]I
10 I\ Emr | A |
D1 6.03 dB 8l 6. 000000 GH
’M/\\ Temp 1| [T1 oBj]
-O- =TF 7 aBm
5|.690720p00 GHz
| 12 Temp 2| [T1 oBy]
\J -10[ 17 dBm
1 5|.708000p00 GHz

|--30:

--40

s

a7y

--60:

e AL
Y

|--70

F1
-80

Center 5.7 GHz

Date: 13.FEB.2012 17:39:20

8 MHz/

Span 80 MHz
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5270 MHz / Mode 3
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5310 MHz / Mode 3
(2TX, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 40MHz / Port 1 + Port 2 / 5510MHz / Mode 3
(27X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 55650 MHz / Mode 3
(2TX, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5670 MHz / Mode 3
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5260 MHz /
Mode 3 (2TX, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5300 MHz /
Mode 3 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5320 MHz /
Mode 3 (2TX, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5500 MHz /
Mode 3 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5580 MHz /
Mode 3 (2TX, 2RX)
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Report No

.. FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1

Mode 3 (2TX, 2RX)
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Report No.: FR192220-01

Temperature 25°C Humidity 56%

Test Engineer Satoshi Yang Configurations IEEE 802.11n / Mode 6

Configuration IEEE 802.11n MCS0 20MHz / Chain 1 (1TX, 2RX)

Channel Frequency 26dB [I?\;Iungwidfh 99% Occu(phjﬁ;:]Bcndwidfh
52 5260 MHz 26.40 18.56
60 5300 MHz 25.44 18.56
64 5320 MHz 25.28 18.40
100 5500 MHz 24.48 18.24
116 5580 MHz 25.76 18.56
140 5700 MHz 26.08 18.56

Configuration IEEE 802.11n MCS0 40MHz / Chain 1 (1TX, 2RX)

Channel Frequency 26dB [IIB\;IJI[I\;:]IwidTh 99% Occu(pl\;ﬁ-l(:)Bondwidth
54 5270 MHz 48.96 36.80
62 5310 MHz 47.04 36.80
102 5510MHz 50.56 37.12
110 5550 MHz 47.68 37.12
134 5670 MHz 47.04 37.12

Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [?\;I]I:\;;Widfh 99% Occu(pl\;T-I(:)Bdndwidfh
52 5260 MHz 22.40 16.32
60 5300 MHz 21.28 15.84
64 5320 MHz 24.32 18.88
100 5500 MHz 24.16 19.04
116 5580 MHz 24.96 19.20
140 5700 MHz 21.92 16.64
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Report No.: FR192220-01

Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB Bandwidth 99% Occupied Bandwidth
(MHz) (MHz)
54 5270 MHz 46.72 37.12
62 5310 MHz 45.76 37.12
102 5510MHz 36.08 37.44
110 5550 MHz 44.16 35.52
134 5670 MHz 47.36 37.12

Configuration IEEE 802.11n MCS8 20MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [I?\;I:I[I\gwidfh 99% Occu(ph;lﬁ:)Bcndwidfh
52 5260 MHz 24.96 18.08
60 5300 MHz 24.16 18.24
64 5320 MHz 24.00 18.24
100 5500 MHz 23.36 18.24
116 5580 MHz 25.28 18.24
140 5700 MHz 24.32 18.08

Configuration IEEE 802.11n MCS8 40MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [?\;I]I:\gwidfh 99% OCCU(p'JIT-E)BOndWidTh
54 5270 MHz 46.40 36.80
62 5310 MHz 47.36 36.80
102 5510MHz 48.00 36.80
110 5550 MHz 46.08 36.80
134 5670 MHz 47.36 36.48
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Report No.: FR192220-01

Temperature 25°C Humidity 56%

Test Engineer Satoshi Yang Configurations IEEE 802.11a/ Mode 6

Configuration IEEE 802.11a/ Chain 1 (1TX, 2RX)

Channel Frequency 26dB ;\;I]I:\gwidfh 99% Occu(ph;ﬁl(:)Bcndwidfh
52 5260 MHz 25.28 17.44
60 5300 MHz 23.84 17.44
64 5320 MHz 24.80 17.28
100 5500 MHz 24.64 17.44
116 5580 MHz 24.48 17.28
140 5700 MHz 24.64 17.44

Configuration IEEE 802.11a / Chain 1+ Chain 2 (2TX, 2RX)

Channel Frequency 26dB [?\;I]I:\gwidfh 99% OCCU(pIJIT::)BOndWidTh
52 5260 MHz 21.12 16.48
60 5300 MHz 21.28 16.32
64 5320 MHz 23.04 17.44
100 5500 MHz 21.76 16.32
116 5580 MHz 20.96 16.48
140 5700 MHz 23.36 17.60
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Chain 1 / 5260 MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5300 MHz /
Mode 6 (17X, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5320 MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5500 MHz /
Mode 6 (1TX, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Chain 1 / 5580 MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5700 MHz /
Mode 6 (17X, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 40MHz / Chain 1/ 5270 MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1/ 5310 MHz /
Mode 6 (17X, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 / 5510MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 / 5550 MHz /
Mode 6 (17X, 2RX)
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.. FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 40MHz / Chain 1/ 5670 MHz /
Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5260 MHz /

Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Port 1 + Port 2 / 5300 MHz / Mode 6
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 / 5500 MHz / Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5700 MHz / Mode 6 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1

Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5300 MHz /
Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5320 MHz /
Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5500 MHz /
Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5580 MHz /
Mode 6 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1

Mode 6 (2TX, 2RX)

*RBW 300 kHz
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Report No.: FR192220-01

Temperature 25°C Humidity 56%

Test Engineer Benson Peng Configurations IEEE 802.11n / Mode 9

Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [I?\;Iungwidfh 99% Occu(pl\;i::)Bcndwidfh
52 5260 MHz 21.76 16.96
60 5300 MHz 21.28 15.84
64 5320 MHz 24.64 18.88
100 5500 MHz 25.28 19.36
116 5580 MHz 25.92 19.20
140 5700 MHz 21.60 16.00

Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 (2TX, 2RX)

Channel Frequency 26dB [?\;I]I:\gwidfh 99% OCCU(pIJIT::)BOndWidTh
54 5270 MHz 46.72 37.44
62 5310 MHz 46.72 37.12
102 5510MHz 45.12 37.44
110 5550 MHz 43.84 35.84
134 5670 MHz 46.72 37.44
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Temperature 25°C Humidity 56%

Test Engineer Benson Peng Configurations IEEE 802.11a/ Mode 9

Configuration IEEE 802.11a/ Port 1 + Port 2 (21X, 2RX)

Channel Frequency 26dB [I?\jl',ll:\z(;widfh 99% Occu(ph;ilcichndwidfh
52 5260 MHz 22.08 16.64
60 5300 MHz 21.44 16.64
64 5320 MHz 21.28 16.64
100 5500 MHz 23.52 17.60
116 5580 MHz 25.28 17.76
140 5700 MHz 22.56 16.48
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Port 1 + Port 2 / 5260 MHz / Mode 9
(27X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5300 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5320 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5500 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Port 1 + Port 2 / 5580 MHz / Mode 9

(21X, 2RX)

®

Date:

“RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 0.05 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 25.920000000 MHz
20 OBW 19|.200000p00 MHz
Marker| 1 [T1
10 25l 20 dBm
5/.566720Pp00 GHz
Temp 1| [T1 OBYW]
o D1 0 2335 dB ==y
5]. 570400p00 GHz
| 1o Temp 2| [T1 OBYW]
1 [/ -12[ 91 dBm
j \J K‘ 5/.589600Pp00 GHz
|--20-
y y
D2 25.665 HB
|--30:

--40

--60:

o

MW%

--70

-80

F1

Center 5.58 GHz

10.FEB.2012 12:30:47

8 MHz/

Span 80 MHz

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Port 1 + Port 2 / 5700 MHz / Mode 9

(21X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5270 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5310 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 40MHz / Port 1 + Port 2 / 5510MHz / Mode 9

(21X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 55650 MHz / Mode 9

(21X, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Port 1 + Port 2 / 5670 MHz / Mode 9
(2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5260 MHz /
Mode 9 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5300 MHz /

Mode 9 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5320 MHz /

Mode 9 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 / 5500 MHz /
Mode 9 (2TX, 2RX)

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.14 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 23.520000000 MHz
20 OBW 17|.600000p00 MHz
Marker| 1 [T1
10 24178 dem

5].488000p00 GHz

1 PK]
5 D1 1.026 dBm - - . Temp 1} LT1 OB}
=TUE 75 apIm
5|.491200p00 GHz
| o [ > Temp 2| [T1 OBYW]
v M -11] 83 dBm
/ 5[. 508800000 GHz
-20. 4

D2 —24.974 HBm

|--30:

e ST W

--60:

--70

F1
-80

Center 5.5 GHz 8 MHz/ Span 80 MHz

Date: 10.FEB.2012 12:32:31

26 dB Bandwidth Plot on Configuration IEEE 802.11a/Port 1 + Port 2 / 5580 MHz /
Mode 9 (2TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a/ Port 1 + Port 2 /5700 MHz /
Mode 9 (2TX, 2RX)
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Temperature 25°C Humidity 56%

Test Engineer Benson Peng Configurations IEEE 802.11n / Mode 12

Configuration IEEE 802.11n MCS0 20MHz / Chain 1 (2TX, 2RX)

Channel Frequency 26dB [I?\;Iungwidfh 99% Occu(ph;?;:)Bcndwidfh
52 5260 MHz 26.40 18.72
60 5300 MHz 25.76 18.40
64 5320 MHz 25.60 18.56
100 5500 MHz 25.60 18.56
116 5580 MHz 26.08 18.56
140 5700 MHz 25.28 18.56

Configuration IEEE 802.11n MCS0 40MHz / Chain 1 (2TX, 2RX)

Channel Frequency 26dB [?\;I]I:\gwidfh 99% OCCU(pIJIT::)BOndWidTh
54 5270 MHz 50.24 36.80
62 5310 MHz 48.00 36.80
102 5510MHz 48.96 37.12
110 5550 MHz 50.24 37.12
134 5670 MHz 48.64 37.12
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Temperature 25°C Humidity 56%
Test Engineer Benson Peng Configurations IEEE 802.11a/ Mode 12
Configuration IEEE 802.11a/ Chain 1 (2TX, 2RX)
26dB Bandwidth 99% Occupied Bandwidth
Channel Frequency (MHz) (MHz)
52 5260 MHz 25.12 17.76
60 5300 MHz 24.96 17.44
64 5320 MHz 24.48 17.44
100 5500 MHz 24.96 17.60
116 5580 MHz 25.76 17.44
140 5700 MHz 25.60 17.76
Report Format Version: 01 Page No. . 74 of 355

FCC ID: UZ7AP0622

Issued Date : Mar. 07, 2012




Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Chain 1 / 5260 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5300 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5320 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5500 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Chain 1 / 5580 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 20MHz / Chain 1 / 5700 MHz /
Mode 12 (17X, 2RX)
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Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 / 5270 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 /5310 MHz /
Mode 12 (17X, 2RX)

® *RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 1.21 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 48.000000000 MHz
20 OBW 36|.800000p00 MHz
Marker| 1 [T1
L10. 24l 63 dBm
[VIEW, o D1 1.273 dB y Ty
T VV\/WN‘A.\r’w v > =3F 78 dBm
5].291760p00 GHz
| 10 \r ¥ Temp 2| [T1 OBY\]
-5128 dBm
(j \\ 5/.328560Pp00 GHz
|--20-

D2 —24.727 HBm:

|--30:

e 3

F2
F1

-80

Center 5.31 GHz 16 MHz/ Span 160 MHz

Date: 9.FEB.2012 22:27:38

Report Format Version: 01 Page No. : 78 of 355
FCC ID: UZ7AP0622 Issued Date  : Mar. 07, 2012



Report No.: FR192220-01

26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 40MHz / Chain 1/ 5510MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 / 5550 MHz /
Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCSO 40MHz / Chain 1 /5670 MHz /

Mode 12 (17X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5260 MHz / Mode 12 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 / 5300 MHz / Mode 12 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1/ 5320 MHz / Mode 12 (11X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 / 5500 MHz / Mode 12 (1TX, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1/ 5580 MHz / Mode 12 (11X, 2RX)
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26 dB Bandwidth Plot on Configuration IEEE 802.11a / Chain 1 /5700 MHz / Mode 12 (171X, 2RX)
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Temperature 25°C Humidity 56%

Test Engineer Benson Peng Configurations IEEE 802.11n / Mode 15

Configuration IEEE 802.11n MCS0 20MHz / Chain 1 (1TX, 2RX)

Channel Frequency 26dB [I?\;Iungwidfh 99% Occu(ph;?;:)Bcndwidfh
52 5260 MHz 26.40 18.72
60 5300 MHz 25.76 18.40
64 5320 MHz 25.60 18.56
100 5500 MHz 25.60 18.56
116 5580 MHz 26.08 18.56
140 5700 MHz 25.28 18.56

Configuration IEEE 802.11n MCS0 40MHz / Chain 1 (1TX, 2RX)

Channel Frequency 26dB [?\;I]I:\gwidfh 99% OCCU(pIJIT::)BOndWidTh
54 5270 MHz 50.24 36.80
62 5310 MHz 48.00 36.80
102 5510MHz 48.96 37.12
110 5550 MHz 50.24 37.12
134 5670 MHz 48.64 37.12
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Temperature 25°C Humidity 56%
Test Engineer Benson Peng Configurations IEEE 802.11a/ Mode 15
Configuration IEEE 802.11a/ Chain 1 (1TX, 2RX)
26dB Bandwidth 99% Occupied Bandwidth
Channel Frequency (MHz) (MHz)
52 5260 MHz 25.12 17.76
60 5300 MHz 24.96 17.44
64 5320 MHz 24.48 17.44
100 5500 MHz 24.96 17.60
116 5580 MHz 25.76 17.44
140 5700 MHz 25.60 17.76
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26 dB Bandwidth Plot on Configuration IEEE 802.11n MCS0 20MHz / Chain 1 / 5260 MHz /
Mode 15

(17X, 2RX)
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