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History of This Test Report

Original Issue Date: Apr. 22, 2008
Report No.: FR811608-01AB
B No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
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Certificate No.: CB9704014
1. CERTIFICATE OF COMPLIANCE

Product Name :  HiPath Wireless Access Point,
Altitude 450, Altitude 451
Brand Name :  SIEMENS, Extreme
Model Name :  HiPath Wireless AP3610, HiPath Wireless AP3620,
15800 Altitude 450, 15801 Altitude 451
Applicant : Siemens Communications, Inc.
TestRule Parl(s) : 47 CFRFCC Part 15 Subpart E § 15.407

Sporton International as requested by the applicant fo evaluate the EMC performance of the product
sample received on Jan. 16, 2008 would like to declare that the tested sample has been evaluated and
found to be in compliance with the tested rule pars. The data recorded as well as the test configuration

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

Wayne Hsu
SPORTON INTERNATIONAL INC.

Report Format Version: 01 Page No. © 1 of 229
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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 2.00 dB

4.2 15.407(q) 26dB Spectrum Bandwidth Complies -

4.3 15.407(q) Maximum Conducted Output Power Complies 0.06 dB

4.4 15.407(q) Power Spectral Density Complies 0.56 dB

4.5 15.407(q) Peak Excursion Complies 6.43 dB

4.6 15.407(b) Radiated Emissions Complies 1.28 dB

4.7 15.407(b) Band Edge Emissions Complies 0.06 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 12.3dB Confidence levels of 95%
Maximum Conducted Output Power 10.5dB Confidence levels of 95%
Power Spectral Density 10.5dB 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) 10.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) 11.9dB Confidence levels of 95%
Radiated / Band Edge Emissions (1GHz~18GHz) 11.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) 11.9dB Confidence levels of 95%
Temperature 10.7°C Confidence levels of 95%
Humidity 13.2% Confidence levels of 95%
DC / AC Power Source 11.4% Confidence levels of 95%

Report Format Version: 01
FCC ID: AY3-AP36V1B

Page No. 1 2 of 229
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3. GENERAL INFORMATION

3.1.

Product Details

ltems Description
Product Type WLAN (3TX, 3RX)
Radio Type Intentional Transceiver
Power Type POE & Power Adapter
Modulation see the below table for draft n

Data Modulation

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

Data Rate (Mbps)

see the below table for Draft n

Frequency Range

5150 ~ 5350MHz / 5470 ~ 5725MHz

Channel Number

19 for 20MHz bandwidth ; 9 for 40MHz bandwidth

Channel Band Width (99%)

MCS16 (20MHz) : 19.52 MHz ; MCS16 (40MHz) : 38.33 MHz

Conducted Output Power

Band 1: MCS16 (20MHz) : 16.83 dBm ; MCS16 (40MHz) : 16.94 dBm
Band 2: MCS16 (20MHz) : 23.52 dBm ; MCS16 (40MHz) : 21.61 dBm
Band 3: MCS16 (20MHz) : 23.54 dBm ; MCS16 (40MHz) : 23.30 dBm

Carrier Frequencies

Please refer to section 3.4

Antenna

Please refer to section 3.3

Antenna & Band width

Antenna Single (TX) Three (TX)
Band width Mode 20 MHz 40 MHz 20 MHz 40 MHz
802.11a X X \' X
802.11b X X \" X
802.11g X X % X
Draft n X X \" \
Report Format Version: 01 PageNo.  :30f229
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Draft n spec

MCS NCBPS NDBPS Daid rate(Mbpe)
— Modulation NBPSC 800nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK %! 1 52 108 26 54 6.5 13.5
1 1 QPSK % 2 104 216 52 108 13.0 27.0
2 1 QPSK Y4 2 104 216 78 162 19.5 40.5
3 1 16-QAM %) 4 208 432 104 216 26.0 54.0
4 1 16-QAM Y 4 208 432 156 324 39.0 81.0
5 1 64-QAM vA 6 312 648 208 432 52.0 108.0
6 1 64-QAM Y 6 312 648 234 486 58.5 121.5
7 1 64-QAM VA 6 312 648 260 540 65.0 135.0
8 2 BPSK %) 1 104 216 52 108 13.0 27.0
9 2 QPSK %) 2 208 432 104 216 26.0 54.0
10 2 QPSK Y4 2 208 432 156 324 39.0 81.0
11 2 16-QAM %) 4 416 864 208 432 52.0 108.0
12 2 16-QAM Y4 4 416 864 312 648 78.0 162.0
13 2 64-QAM 2/3 6 624 1296 416 864 104.0 216.0
14 2 64-QAM Y 6 624 1296 468 972 117.0 243.0
15 2 64-QAM VA 6 624 1296 520 1080 130.0 | 270.0
16 3 BPSK % 1 156 324 78 162 19.5 40.5
17 3 QPSK % 2 312 648 156 324 39 81
18 3 QPSK Y 2 312 648 234 486 58.5 121.5
19 3 16-QAM % 4 624 1296 312 648 78 162
20 3 16-QAM Y4 4 624 1296 468 972 117 243
21 3 64-QAM 2/3 6 936 1944 624 1296 156 324
22 3 64-QAM Y4 6 936 1944 702 1458 175.5 364.5
23 3 64-QAM 5/6 6 936 1944 780 1620 195 4055
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.  :40f229
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3.2. Accessories
N/A

3.3. Table for Filed Antenna

5GHz Band
Ant. Brand Model Name Antenna Type Connector Gain (dBi) Remark
A-1 JOYMAX FWX-614RSXXX-514 Dipole Antenna Reversed-SMA 5 TX/RX
A-2 | JOYMAX FWX-614RSXXX-514 Dipole Antenna Reversed-SMA 5 TX/RX
A-3 | JOYMAX FWX-614RSXXX-514 Dipole Antenna Reversed-SMA 5 TX/RX
B-1 WYA YU NP-7041 Embeded Antenna NA 6 TX/RX
B-2 WYA YU NP-7041 Embeded Antenna NA 6 TX/RX
B-3 WYA YU NP-7041 Embeded Antenna NA 6 TX/RX
Note: Ant. A-1, Ant. A-2, Ani. A-3, Ant. B-1, Ant. B-2, Ant. B-3 could transmit/receive simultaneously.
Ant. A-1/B-1 Ant. A-2 [ B-2 Ant. A-3 / B-3
S
RSN
O
(-
P
s
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3.4. Table for Carrier Frequencies

There are two bandwidth systems for draft n.

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.

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

Frequency Band Channel No. Frequency Channel No. Frequency
5150~5250 MHz 36 5180 MHz 44 5220 MHz
(USA/Canada) 38 5190 MHz 46 5230 MHz
Band 1 40 5200 MHz 48 5240 MHz
5250~5350 MHz 52 5260 MHz 60 5300 MHz
(USA/Canada/Taiwan) 54 5270 MHz 62 5310 MHz
Band 2 56 5280 MHz 64 5320 MHz
100 5500 MHz 120 5600 MHz
102 5510MHz 124 5620 MHz
104 5520 MHz 126 5630 MHz
5470~5725 MHz 108 5540 MHz 128 5640 MHz
Band 3 110 5550 MHz 132 5660 MHz
112 5560 MHz 134 5670 MHz
116 5580 MHz 136 5680 MHz
118 5590 MHz 140 5700 MHz

Report Format Version: 01 PageNo.  : 60f229
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3.5. Table for Test Modes

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been

done on all the possible configurations for searching the worst cases. The following table is a list of the test

modes shown in this test report.

Test Ifems Mode Data Rate Channel Antenna
AC Power Conducted Emission | Normal Link Auto - -
Max. Conducted Output Power | MCS16/ Band 13Mbps 36/40/48/52/ A-1+A-2+A-3/
20MHz 1~2 60/64 B-1+B-2+B-3
Band 3 13Mbps 100/116/140 A-T+A-2+A-3/
B-1+B-2+B-3
MCS16/ | Band 27Mbps 38/46/54/62 A-1+A-2+A-3/
40MHz 1~2 B-1+B-2+B-3
Band 3 27Mbps 102/110/134 A-T+A-2+A-3/
B-1+B-2+B-3
26dB Spectrum Bandwidth MCS16/ Band 13Mbps 36/40/48/52/ | N/A
99% Occupied Bandwidth 20MHz 1~2 60/64
Measurement Band 3 13Mbps 100/116/140 | N/A
Power Spectral Density MCS16/ Band 27Mbps 38/46/54/62 N/A
Peak Excursion 40MHz 1~2
Band 3 27Mbps 102/110/134 | N/A
Radiated Emission Below TGHz | Normal Link Auto - -
Radiated Emission Above 1GHz | MCS16/ Band 13Mbps 36/40/48/52/ | A/B
20MHz 1~2 60/64
Band 3 13Mbps 100/116/140 | A/B
MCS16/ Band 27Mbps 38/46/54/62 A/B
40MHz 1~2
Band 3 27Mbps 102/110/134 | A/B
Band Edge Emission MCS16/ | Band 13Mbps 36/48/64 A/B
20MHz 1~2
Band 3 13Mbps 100/140 A/B
MCS16/ Band 27Mbps 38/54/62 A/B
40MHz 1~2
Band 3 27Mbps 102/110/134 | A/B
Frequency Stability Un-modulation - 60 N/A
Report Format Version: 01 Page No. - 7 of 229
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Test Mode:

<For Ant. A Dipole Antenna>

Adapter Mode: EUT with Ant. A + Adapter

POE Mode: EUT with Ant. A + POE

For Conducted Emissions test:

Due to Adapter Mode generated the worst test result, so it was recorded in this report.

For Radiated Emissions test:

Adapter Mode and POE Mode for Radiated emission test were performed at Horizontal and Vertical and
the worst-case was found at Horizontal. So it was recorded in this report.

Due to POE Mode (Horizontal) generated the worst test result, so it was recorded in this report.

<For Ant. B Embeded Antenna>

Adapter Mode: EUT with Ant. B + Adapter

POE Mode: EUT with Ant. B + POE

For Conducted Emissions test:

Due to Adapter Mode generated the worst test result, so it was recorded in this report.

For Radiated Emissions test:

Adapter Mode and POE Mode for Radiated emission test were performed at Horizontal and Vertical and
the worst-case was found at Vertical. So it was recorded in this report.

Due to POE Mode (Horizontal) generated the worst test result, so it was recorded in this report.

3.6. Table for Testing Locations
Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No
03CHO3-HY SAC Hwa Ya 101377 IC 4088 -
CO04-HY Conduction Hwa Ya 101377 IC 4088 -
THO1-HY OVEN Room Hwa Ya - - -
Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).
Please refer section 6 for Test Site Address.
3.7. Table for Multiple Listing & Existing Change
The brand/model names in the following table are all refer to the identical product.
Product Name Brand Name Model Name Description
AP3610 EUT with internal antennas
HiPath Wireless Access Point SIEMENS
AP3620 EUT with external antennas
Altitude 450 Extreme 15800 Altitude 450 EUT with internal antennas
Altitude 451 Extreme 15801 Altitude 451 EUT with external antennas
Note: All the models are identical, the difference model for difference brand served as marketing strategy.
Report Format Version: 01 Page No. - 8 of 229
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3.8. Table for Supporting Units

Support Unit Brand Model FCC ID
Notebook DELL D400 E2K24GBRL
Modem ACEEX DM1414 IFAXDM1414
Mouse QSKY Lx-619B DoC
Printer EPSON LQ-300+ DoC

3.9. Table for Parameters of Test Software Setting

During testing, Channel & 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.
Power Parameters of Draft n MCS16 20MHz

Test Software Version ART
5180 | 5200 | 5240 | 5260 | 5300 | 5320 | 5500 | 5580 | 5700
Frequency MHz MHz MHz MHz MHz MHz MHz MHz MHz
IEEE 802.11a Ant. A 14.5 15 14.5 18 17.5 13 13 18 14
IEEE 802.11a Ant. B 11 11 11 17.5 17.5 14.5 15 17.5 14.5
Power Parameters of Draft n MCS16 40MHz
Test Software Version ART
Frequency 5190 MHz | 5230 MHz | 5270 MHz | 5310 MHz | 5510 MHz | 5550 MHz | 5670 MHz
IEEE 802.11a Ant. A 10.5 14.5 14 10.5 12 16 15.5
IEEE 802.11a Ant. B 10 11 16 10 11.5 16.5 15.5

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

Executed "ping.exe" to link with the remote workstation to receive and transmit signal by LAN and WLAN.

Executed “LAN Test” to traffic packet data generated software and keep 10% traffic load to link with the

remote workstation by LAN and WAN.

Report Format Version: 01
FCC ID: AY3-AP36V1B
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3.10.Test Configurations

3.10.1.Radiation Emissions Test Configuration

Test Configuration: 9KHz~1GHz
Test Mode: Ant. A POE Mode (Horizontal)

w

4 M\
EUT
1. RJ-45 cable 1m,non-shielded
2. RJ-45 cable 10m,non-shielded
3. CONSOLE cable 1.6m non-shielded
N\ J
Y
|| o — 0 < gl |c | — o < o C
p | LIENE 31418l °1|2 HIRIEIEIEIRIE
O N N
Notebook WLAN Notebook
Report Format Version: 01 Page No. - 10 of 229
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Test Mode: Ant. B POE Mode (Horizontal)

w

|
: |
4 M\
EUT
1. RJ-45 cable 1m,non-shielded
2. RJ-45 cable 10m,non-shielded
3. CONSOLE cable 1.6m non-shielded
N\ J
1
L IEIEIEIEIEIG ZIEIEIEIEIEIG
P S IR RN SIE I I
O N N
Notebook WLAN Notebook
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Test Configuration: above 1GHz
Ant. A

EUT

1. power cable 1.8m, non-shielded
2. RJ-45 cable 10m, non-shielded

Notebook

Report Format Version: 01 Page No. - 12 of 229
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Ant. B

EUT

1. power cable 1.8m, non-shielded
2. RJ-45 cable 10m, non-shielded

Notebook

Report Format Version: 01 Page No. - 13 of 229
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3.10.2. AC Power Line Conduction Emissions Test Configuration

Test Mode: Ant. A Adapter Mode

3
2
J—
AD

APT
ER EUT

4

1—p—

1. POWER cable 1.8m,non-shielded
2. POWER cable 1.5m,non-shielded
3. RJ-45 cable 1m,non-shielded

4. CONSOLE cable 1.6m non-shielded

L /

Notebook WLAN Notebook

Test Mode: Ant. B Adapter Mode

4

ER EUT

1. POWER cable 1.8m,non-shielded

2. POWER cable 1.5m,non-shielded

3. RJ-45 cable 1m,non-shielded

4. CONSOLE cable 1.6m non-shielded

G J

Notebook WLAN Notebook
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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 C63.4. 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: 01 Page No. - 15 of 229
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4.1.4. Test Setup Layout

4.1.5.

4.1.6.

10 121 EUT

cm

— e s Hon-conductive Table
1 1 11 15x1m

[ !

5 AR ST vt
| !
(] [ 1 /
6 / /i 4
1 K
T 1] 113
| Yy J & { 1
|y
\ \ f0em
] 4
T ) ‘] —?

/ :],\;/ 1.3 L)

1 9 31
— 33 4
P 3 40cm
|~ ‘L Conducting Ground Plane
9// \ Extends At Least 0.5m
LISH LISH bl Beyond EUT System Footprint
—
—_— 3.2

Bonded To Ground Plane

LEGEND:

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

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

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 (2. 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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SPORTON LAB.

4.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 21C Humidity 60%
Test Engineer Andy Tsai Phase Line
Configuration Ant. A Adapter Mode
o Level {dBu\) Date: 2008-01-22 Time: 12:17:59

g . ™™

\ LISN B_OP
|

ﬂ 1,w§M_B_AV
"
40
1
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Logs Bemark PFol fPhase
MHz  dBul¥ dBE dBu¥ dBul¥ dB dB
1@ 0.26442 4% 55 -12.74 61.29 48_25 0_10 0.20 QP LINE
2z e 0.26442 4549 -5.%0 51.29 4519 0.10 0.20 AVERAGCE LINE
3@ 0.53215 50.27 -5.74 56.00 49 99 0.08 .20 QP LINE
] 0.53215 43.18 -2.8%3 46.00 42_90 0.08 0.20 AVERAGE LINE
5@ 1.060 320.76 -15.24 46.00 30.57 0.00 0.19 AVERACE LINE
[N 1.060 42.55 -12. 45 56.00 43 26 0. 00 0.19% QP LINE
7 1.216 28.78 -17.22 46.00 2863 0.00 0.15 AVERAGE LINE
g R 1.216 43.54 —-12. 46 56.00 43 39 000 0.15 QP LINE
9 3.642 25.23 -20.771 46.00 24 93 000 0.30 AVERAGE LINE
10 @ 3.642 42.53 -12.47 56.00 42 23 000 0.30 QP LINE
11 4.472 24.93 -21.07 46_00 24 _62 0.01 0.30 AVERAGE LINE
1z @ 4.472 42.8%6 -12.14 56.00 43255 0.01  0.30 QP LINE
132 4.848 27.39 -18.61 46.00 27.0%8 0.01 0.30 AVERAGE LINE
14 2 4.848 44.11 -11.%89 56.00 432 80 0.01  0.30 QP LINE
15 @ 14.903 48.08 -11.92 &0.00 47.58 010 0.40 QP LINE
16 @ 14.903 47.94 -2. 06 50.00 47.44 0.10 0.40 AVERAGCE LINE
17 @ 17.418 47.49 -2.51 50.00 46 83 0.10 0.50 AVERAGE LINE
18 @2 17.418 48.66 -11.34 60_00 48 06 0.10 0.50 QP LINE
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SPORTON LAB.

Temperature 21°C Humidity 60%
Test Engineer Andy Tsai Phase Neutral
Configuration Ant. A Adapter Mode
80 Lewvel (dBul/) Date: 2008-01-22 Time: 12:36:51
&\_\\ LlSN_B_UP
rs] L.LISN_B_AV
by H
[l
ER i
40
1B 16
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Lewvel Factor Logs Bemark Pol fPhase
MH= dBulf dB dBul¥ dBulf dB dB
1 0.15160 22_ 48 -33.43 55.91 21.98 ©0.30 0.20 AVERAGE NEUTEAL
2 0.15160 47.61 -18%.30 65.91 47.41 0.30 ©0.20 QP NEUTEAL
3 e 0.26442 45.16 -6.13 51.29 44.79 ©0.17 ©0.20 AVERAGE NEUTEAL
4@ 0.26442 4%.26 -13.03 61.29% 47.8% ©0.17 ©0.20 QP NEUTEAL
5@ 0.52376 43.09 -2.91 46.00 42.79 ©0.10 ©.20 AVERAGE NEUTEAL
[Ac] 0.52376 50.19 -5.81 56.00 43.89%9 0.10 ©0.20 QP NEUTEAL
TR 1.352 43.35 -12.65 56.00 43.12 ©0.10 ©0.13 QP NEUTEAL
8 1.352 27.95 -18.05 46.00 27.72 0.10 0.13 AVERAGE NEUTEAL
9B 1.878 42.90 -13.10 56.00 42 62 0.10 ©0.18 QP NEUTEAL
10 1.878 26.57 -1%.43 46.00 26.29 ©0.10 ©.18 AVERAGE NEUTEAL
11 3.642 25.27 -20.73 46.00 24.87 ©0.10 ©.30 AVERAGE NEUTEAL
12 @ 3.642 42.38 -13.62 56.00 41.98 ©0.10 ©0.30 QP NEUTEAL
13 4.049 26.46 -19.54 46.00 26.06 0.10 0.30 AVERAGE NEUTEAL
14 B 4.04% 42_.80 -13.20 56.00 4Z.40 ©0.10 ©0.30 QP NEUTEAL
15 4.848 27.48% -18%.52 46.00 27.08 0_.10 0_.30 AVERAGE NEUTEAL
16 @ 4.84% 42 08 -11.92 56.00 43.68 0.10 ©0.30 QP NEUTEAL
11 @ 14.907 4% 00 -z 00 50_00 47 50 ©_10 ©_10 AVEEAGE NEUTERAL
18 @ 14.907 4%_14 -11_%6 6000 47 64 0.10 ©.40 QF NEUTEAL
19 @ 17.423 47.%5 -12_ 05 60_00 47.35 0.10 0.50 QP NEUTEAL
20 B 17.423 47.03 -2.9%7 50.00 46.43 0.10 0.50 AVERAGE NEUTEAL
Note:
Level = Read Level + LISN Factor + Cable Loss.
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SPORTON LAB.

Temperature 21°C Humidity 60%
Test Engineer Andy Tsai Phase Line
Configuration Ant. B Adapter Mode
go LEvel (dBuV) Date: 2008-01-31 Time: 09:21:25

[Pt

\ CISPR 22 B OP

’3‘ CISPR 22 B_AV
b -
r =
40
W
i
0
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark Pol fPhase
MH= dBul dB dBul dBulf dB dB
1 026724 5046 -10.74 61.20 50_.16 0_10 0.20 QP LINE
2 026724 43_38 -7.%2 51.20 43 08 o_10 0.20 AVERAGE LINE
2 052655 G650.61 -5.40 5&.00 5033 0_08 0.20 QP LINE
4@ 052655 42 03 -2.97 46.00 41175 0_08 0.20 AVERAGE LINE
5 089917 45 31 -10_67 56.00 45 12 0_02 .20 QP LINE
[ 0_.89917 30.%9% -15.12 4600 30_§7 002 0.20 AVERAGE LINE
7 1.054 44.24 -11.76 56.00 44._05 o_00 0.19 QP LINE
g 1.054 20.09 -15.%1 46.00 29_30 o_00 0.19 AVERAGE LINE
9 1.217 44.01 -11.9%9 5600 43 86 0_00 0.15 QP LINE
10 1.217 2873 -171.27 46.00 28_58 0_00 0.15 AVERAGE LINE
11 2.500 42.34 -13.66 56.00 42 14 0_00 .20 QP LINE
12 2.500 23.44 -22.56 46.00 23.24 o_00 0.20 AVERAGE LINE
13 2346 24.49 -21.51 46.00 24._22 o_00 0.27 AVERAGE LINE
14 2.346 41.87 -14.13 56_00 41 60 0_00 0.27 QP LINE
15 4.070 26.22 -19.78 46.00 25 92 0_00 0.30 AVERAGE LINE
16 4.070 42.82 -13.18 56.00 42_52 o_00 .20 QP LINE
17 4.848 43.37 -12_63 56.00 43.0%6 0.01  0.30 QP LINE
18 4.848 26.61 -19.39 d46.00 26_30 0.01 0.30 AVERAGE LINE
19 5. 564 4F.66 -16.34 6€0.00 43 32 003 0.30 QP LINE
20 5 564 29.00 -21.00 5000 28 67 0_03 0.30 AVERAGE LINE
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0, . .
Temperature 21C Humidity 60%
Test Engineer Andy Tsai Phase Neutral
Configuration Ant. B Adapter Mode
&0 Level (dBuv) Date: 2008-01-31 Time: 09:25:39
\\\ CISPR 22_3_1)'3
ey ﬁ CISPR 22 B_AV
-
e F q
40
b
1
1 19
F
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit BRead LISN Cable
Freq Level Limit Line Level Factor Loss Bemark Pol fPhase
MH= dBu¥ dB dBuV dBul¥ dB dB
1 0_25888 4979 -11_ 68 61.47 49.42 017 0.20 QP NEVUTERAL
2 0.25888 41_50 —-2_97 51.47 41.13 0n_117 0.20 AVERAGE NEUTEAL
3 051824 5036 -5_64 56_00 50_06 0_10 0_z2o0 QP NEUTEAL
4 0.51824 41.32 -4. 68 46.00 41_02 0_10 0.20 AVERAGE NEVUTERL
5 0_8%9217 44 .42 -11. 58 5H&6. 00 44 12 0_10 o.20 OF HEVUTERL
[ 0_§99%17 2Z&_ 08 -17.%2 46.00 27_78 0_10 0D.20 AVERAGE NEVUTEAL
7 1.060 43 65 -1Z2_35 5600 43 36 0_10 0.19 QF NEUTEAL
B 1. 060 29.59 -16.41 46_00 29_30 0_10 0._.19 AVYERAGE NEUTEAL
o 1.223 43 76 -12_24 6. 00 43 51 0_10 015 QP NEUTERL
i0 1.223 26.77 -19.23 46. 00 26_52 0_10 D.15 AVERRGE NEVUTERL
11 1. 671 42_.94 -13 06 5&.00 42_7T0 0_10 0D.14 QP NEVUTERAL
12 1. 671 24_.26 -21.774 46.00 24_02 0_10 0.14 AVERRAGCE NEUTEAL
13 2. 487 42_30 -13_7T0 H6.00 42 00 0_10 020 QP NEUTEAL
14 2.487 23_ 46 -22.54 46_00 23_16 0_10 0D._20 AVERAGE NEUTEAL
15 4. 027 42.47 -13.53 6H&6_. 00 42_07 0D_10 0.30 OF NEVUTERL
16 4. 027 26.35 -19. 65 46.00 25_35 0_10 0.30 AVERRAGCE NEUTEAL
17 4. 900 4362 -12_. 38 5H&6. 00 43 22 0_10 0.30 QP NEVUTERAL
18 4_900 27.91 -18. 09 46_00 27.51 0_10 0D.30 AVERAGE NEUTEAL
19 5.623 43 .08 -16_92 60_00 42 68 0_10 0_30 QP NEUTEAL
20 5.623 26.33 -23.67 S50.00 25_33 0o_10 0.30 AVERAGE NEVUTERL
Note:

Level = Read Level + LISN Factor + Cable Loss.
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4.2. 99% Occupied Bandwidth Measurement
4.2.1. Limit

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

4.2.2. Measuring Instruments and Setting

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

analyzer.
Specirum Parameters Setting
Attenuation Auto
Span Frequency > 26dB Bandwidth
RB 300 kHz
VB 1000 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

4.2.3. 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.

4. Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.2.4. Test Setup Layout

e ]

Spectrum Analyzer EUT

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

The EUT was programmed to be in continuously transmitting mode.
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SPORTON LAB.

4.2.7. Test Result of 99% Occupied Bandwidth

Temperature 23C Humidity 61%
Test Engineer Jacky Ho Configurations Draft n

Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3

Channel Frequency 26dB [I:;I:llrl\zcilwidth 99% Occu(pl\;ilc:)BGndwidih
36 5180 MHz 23.07 17.94
40 5200 MHz 22.82 17.94
48 5240 MHz 22.69 17.94
52 5260 MHz 27.30 18.07
60 5300 MHz 24.96 18.08
64 5320 MHz 23.52 18.08
100 5500 MHz 23.68 18.08
116 5580 MHz 35.20 19.52
140 5700 MHz 22.88 18.08

Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3

Channel Frequency 26dB ;\:I:I[I\z(;widih 99% Occu(ph;il(:)Bondwidfh
38 5190 MHz 44.35 36.41
46 5230 MHz 43.97 36.41
54 5270 MHz 43.20 36.48
62 5310 MHz 43.04 36.48
102 5510MHz 42.24 36.48
110 5550 MHz 68.32 36.96
134 5670 MHz 43.36 36.48
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Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3

Channel Frequency 26dB Bandwidth 99% Occupied Bandwidth

(MHz) (MHz)
36 5180 MHz 23.46 17.94
40 5200 MHz 22.43 17.94
48 5240 MHz 22.17 17.94
52 5260 MHz 23.20 18.24
60 5300 MHz 23.71 18.07
64 5320 MHz 23.46 18.07
100 5500 MHz 25.12 18.07
116 5580 MHz 35.89 18.84
140 5700 MHz 23.46 17.94

Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3

Channel Frequency 26dB [?\;I]I:\zdlwidfh 99% OCCU(p'JIT-IdZ)BGndWidTh
38 5190 MHz 43.07 36.41
46 5230 MHz 44.35 36.41
54 5270 MHz 44.10 36.53
62 5310 MHz 43.97 36.53
102 5510MHz 41.92 36.41
110 5550 MHz 72.56 38.33
134 5670 MHz 43.20 36.41
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5180 MHz

“RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz 0.31 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 23.076923077 MHz
20 OBW 17.948717949 MHz .
Marker 1 [T1]]
10 -2(.80 dBm
5.168461538 GHz
D1 4.471 dBm Temp T [TI OgwT
MU |, WM% _ dBm
5.171024641 GHz
Temp |2 [T1 OBW]
--10 =408 —dBm
5.188974359 GHz
1 1
20 D2 -p1.529 dpm
| _s0 LW' .
_40 M/M
o “‘“M
-60
-70
F2
F1
-80
Center 5.18 GHz 8 MHz/ Span 80 MHz
Date: 12.MAR.2008 20:21:27

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5200 MHz

“RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz -0.60 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 22.820512821 MHz
20 OBW 17.94871949 MHz .
Marker 1 [T1]]
10 -19.66 dBm
5.188584744 GHz
D1 4.988 dBm WM Temp |1 [T1 OW]
Wz -0 i nvr') - dBm
5.191024641 GHz
Temp |2 [T1 OBW]
-10 =3-5t—dBm
5.208974359 GHz
L 1
-20 D2 =P1.012 dpm
-30
a0 M
M M
-60
-70
F2
F1
-80

Center 5.2 GHz 8 MHz/ Span 80 MHz

Date: 12.MAR.2008 20:20:00

Report Format Version: 01
FCC ID: AY3-AP36V1B

1 24 of 229
1 Apr. 22, 2008

Page No.
Issued Date



SPORTON LAB.

Report No.: FR811608-01AB

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5240 MHz

Date:

“RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz 1.28 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 22.692307692 MHz
20 OBW 17.948717949 MHz .
Marker 1 [T1]]
10 -21.37 dBm
5.228589744 GHz
D1 4.57 M Temp [T [TT OBW]
Lo e Miv) - _3.83 dBm
5.231024641 GHz
Temp |2 [T1 OBW]
--10 =3-63—dBm
L// \ 5.248974359 GHz
-20 D2 —P1.423 dBm/‘/ \
I--30 I”
-40 Mln}uﬂfﬂ
WM
-60
-70
F2
F1
-80
Center 5.24 GHz 8 MHz/ Span 80 MHz

12.MAR.2008 20:18:42

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5260 MHz

Date:

“*RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.02 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 27.307692308 MHz
20 OBW 18.076923077 MHz .
Marker 1 [T1]]
10 -17.81 dBm
D1 7.81i N‘Ml% 5.246282051 GHz
"L Temp |1 [T1 OBW]
o hil T -2 .56 dBm
5.251025641 GHz
Temp [2 [T1 OBW]
-10 =3-55—dBm
1 5.269102564 GHz
D2 -18.182 dpm
-20
-30
-40 M
-50
-60
-70
F2
F1
-80

Center 5.26 GHz

12.MAR.2008 20:17:13

8 MHz/

Span 80

MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5300 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.33 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 24.960000000 MHz
20 OBW 18| 080000000 MHz l
Marker| 1 [T1 ]|
10 D1 9 9ol dp; —15 dBm
S M"V‘\IW'M»\, 5/.287360p00 GHz
= # \[2 Temp 1| [T1 OBW]
-0 UL aprT
/ 5.291040p00 GHz
Temp 2| [T1 OB
. p 2L 1

1 ‘\‘\‘1 —1[05 dBm
D2 -}16.009 HBn) 5/ 309120000 GH

a s,

F2
F1

Center 5.3 GHz 8 MHz/ Span 80 MHz

Date: 29.FEB.2008 11:21:25

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5320 MHz

® “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.94 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 23.520000000 MHz
20 OBW 18.080000p00 MHz l
Marker| 1 [T1 ]|
L 10 —18/ 00 dBm
D1 5.998 dBm 5308480000 GH

Temp 1| [T1 OBW]

-0 &rﬁ = o0 apIT
7 r 5(.311040000 GHz
Temp 2| [T1 OB

. P 2L 1
-3.10 dBm
1 { 5(.329120000 GHz

20 D2 Pgo 02 HB
--30

muAJIMW MML..

NP T AN
-—60
70
F2
F1
-80
Center 5.32 GHz 8 MHz/ Span 80 MHz

Date: 19.FEB.2008 13:51:33
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5500 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.18 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 23.680000000 MHz
20 OBW 18] 080000000 MHz
Marker| 1 [T1 ]|

—19

dBm

D1 5.97[1 dBm

5

488320

alole}

GH

MWW Temp 1

[T1 OB

V1

—-10-

—r

2
5
Temp 2

491040
[T1 OB

U
D00
1

anT
GHz

20

p2 Pg g2g

3121

—a
509120

61
00

dBm
GHz

--30

Il

o

Moy

F1

Center

5.5 GHz

Date: 19.FEB.2008 13:52:21

8 MHz/

Span 80 MHz

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5580 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.57 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 35.200000000 MHz
20 OBW 19] 520000000 MHz
Marker| 1 [T1 ]|
10- =% Yol - - =15 6 dBm
— [T T 5.562400p00 GHz
1EW] r ‘] Temp 1| [T1 OBW]
o =735 dBm
T2
1 5570240000 GHz
10 Temp 2| [T1 OBW]
B 1 1 —6[21 dBm
D2 —16_?)5\}'1 o 5589760000 GHz

N

Yool

g

U,

F1

F2

Center

5.58 GHz

Date: 29.FEB.2008 11:22:33

8 MHz/

Span 80 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5700 MHz

® “RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.34 dB
Ref 20 dBm *Att 30 dB SWT 20 ms 22.880000000 MHz
20 OBW 18.080000p00 MHz l
Marker| 1 [T1 ]|
10 _1907 dBm
D1 6.07| dBm 5688480000 GH.
B . j”"’MMNW\r, Temp 1| [T1 OBW]
B = ©o apmm
5(.691040000 GHz
| _10 Temp 2| [T1 OBW]
-2199 dBm
1 1 5[.709120000 GHz
20- p2 19 g =1
--30

Y oy,

£

-—60
70
F2
F1
-80
Center 5.7 GHz 8 MHz/ Span 80 MHz

Date: 19.FEB.2008 13:53:56

26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5190 MHz

@ “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 0.12 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 44358974359 MHz
20 0BW 36.41025§410 MHz .
Markker 1 [T1](]
10 -2¢.98 dBm
5.1676924308 GHz
Tenlp |1 [T1 OBW]
Lo -9d.14 dBm
D1 -3.0% dBm T2 5.171794872 GHz
WWWMMWTE b 12 [T1 oBw]
--10 =§-98—dBm

5.20820%128 GHz

-20

D2 P 5 dB

-30

F2
F1
-80
Center 5.19 GHz 8 MHz/ Span 80 MHz
Date: 12.MAR.2008 20:13:10
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5230 MHz

®

=y
o

Date:

*RBW 300 kHz

Delta 1 [T1 ]

*VBW 1 MHz 0.04 dB
Ref 20 dBm *Att 30 dB *SWT 100 ms 43.974358974 MHz
20 OBW 36.410254410 MHz .
Marker 1 [T1](]
10 -24.64 dBm -
5.208205128 GHz
Temp |1 [T1 OBW]
o D1 1.208 dBm I ) T T —3 o5 g
RIZwrTan AT
Tﬂm"h 5.211794872 GHz
Temp |2 [T1 OBW]
-10 —2-72—dBm
5.24820%128 GHz
-20 1
D2 —a?ﬂ 92 dBm
W VAW
-50
-60
-70
F2
F1
-80
Center 5.23 GHz 8 MHz/ Span 80 MHz
12_MAR.2008 20:15:04

26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5270 MHz

®

“RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz 0.23 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 43.200000000 MHz
20 OBW B6[.480000p00 MHz l
Marker| 1 [T1 ]
L10 _ 5 _dBm
S 5/.248560000 GHz
D1 3.19[7 ¢Bm T HFF+oBWE
Ly (ALl S o B A |
= |, T4 «MAWLMMMMMMW e
J L 5/.251760000 GHz
Temp| 2| [T1 OBW]
10 —1[93 dBm
5/.288240000 GHz
| 0. 1
D2 —iﬁ)rsw dBm ‘!‘\M
MM AV
| -50.
| -60
L-70
F2
F1
-80
Center 5.27 GHz 8 MHz/ Span 80 MHz
Date: 19.FEB.2008 13:56:12
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5310 MHz

® “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz 1.33 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 43.040000000 MHz
20 OBW [36] 480000000 MHz l
Markler| 1 [T1 ]|
L 10. —24l94 dBm
5288560000 GHz
1 PK]

Temp| 1| [T1 OBW]
1EW D1 0.656 {Bm
M T2 =51 89 dBm|
5291760000 GHz
mp| 2| [T1 OBW]

-4 22 dBm
5[.328240000 GHz

D2 -2;] 344 dBm
| _30 ,

—-10-

=]

F1

Center 5.31 GHz 8 MHz/ Span 80 MHz

Date: 19.FEB.2008 13:57:03

26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5510MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5550 MHz

@ “RBW 300 kHz Delta 1 [T1 ]
“VBW 1 MHz -0.30 dB
Ref 20 dBm “Att 30 dB SWT 20 ms 68.320000000 MHz
20 OBW 36|.960000000 MHz l
Marker| 1 [T1 ]|
| 10 —19/l90 dBm
5[.514320000 GHz
D1 5.472 dBm
emp 1| [T1 OBW]
1EW|
e |, el T b b i -
;1 i 5[.531440000 GHz
Temp 2| [T1 OBW
| 10 P2L 1

-41/14 dBm
{ 5_56i§400)100 GHz
| 20 5 Br Ak v

|--30

|-40

|--70

F1
-80

Center 5.55 GHz 8 MHz/ Span 80 MHz

Date: 29.FEB.2008 11:23:58

26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5670 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5180 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5200 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5240 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5260 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5300 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5320 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5500 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5580 MHz

@

Date:

“RBW 300 kHz

Delta 1 [T1 ]

“VBW 1 MHz 0.35 dB
Ref 20 dBm “Att 30 dB “SWT 100 ms 35.897435897 MHz
20 DBW 18.846153846 MHz .
Marker 1 [T1]]
49— D1 10.1 -19.52 dBm
Wgpdon] 5.56320§128 GHz
Temp |1 [T1 OBW]
o 4 ~3.94 dBm
5.570514821 GHz
femp |2 [T1 OBW]
-10 T =428 dBm
! t 5.589354974 GH
D2 -I5.86 : z
-20
-30
-50
-60
-70
F2
Fi
-80

Center 5.58 GHz

12.FEB.2008 14:31:06

8 MHz/

Span 80

MHz

Report Format Version: 01
FCC ID: AY3-AP36V1B

: 35 of 229
1 Apr. 22, 2008

Page No.
Issued Date



SPORTON LAB.

Report No.: FR811608-01AB

26 dB Bandwidth Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+4B-3 / 5700 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+4B-3 / 5190 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+4B-3 / 5230 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+4B-3 / 5270 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5310 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5510MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5550 MHz
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26 dB Bandwidth Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+4B-3 / 5670 MHz
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4.3. Maximum Conducted Output Power Measurement

4.3.1. Limit
For the band 5.15~5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW (17dBm) or 4 dBm + 10log B, where B is the 26 dB
emissions bandwidth in MHz. If fransmitting antennas of directional gain greater than 6 dBi are used, the
peak output power and power density from the intentional radiator 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. If
tfransmitting antennas of directional gain greater than 6 dBi are used, the peak output power and power
density from the intentional radiator shall be reduced by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.
For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 1 W (30dBm) or 17 dBm + 10log B. If fransmitting antennas of
directional gain greater than 6 dBi are used, the peak output power and power density from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. However, fixed point-to-point U-NIl devices operating in this band may employ
fransmitting antennas with directional gain up to 23 dBi without any corresponding reduction in the
fransmitter peak output power and peak power spectral density. For fixed, point-to-point U-NII
fransmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in peak
tfransmitter power and peak power spectral density for each 1 dB of antenna gain in excess of 23 dBi
would be required.
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 the spectrum
analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal
RB 1000 kHz
VB 3000 kHz
Detector PEAK
Trace MAX HOLD
Sweep Time 20ms
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SPORTON LAB.

4.3.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Test was performed in accordance with method #3 of FCC Public Notice DA-02-2138.
3. When measuring maximum conducted output power with multiple antenna systems, add every

result of the values by mathematic formula.

4.3.4. Test Setup Layout

Spectrum Analyzer EUT

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.

4.3.7. Test Result of Maximum Conducted Output Power

Temperature 23C Humidity 61%
Test Engineer Jacky Ho Configurations Draft n

Configuration Draft n MCS16 20MHz Ant. A-1

. Frequency Conducted Power Max. Limit S
(dBm) (dBm)
36 5180 MHz 9.50 17.00 Complies
40 5200 MHz 10.10 17.00 Complies
48 5240 MHz 9.96 17.00 Complies
52 5260 MHz 14.81 24.00 Complies
60 5300 MHz 16.84 24.00 Complies
64 5320 MHz 12.10 24.00 Complies
100 5500 MHz 11.48 24.00 Complies
116 5580 MHz 16.38 24.00 Complies
140 5700 MHz 14.30 24.00 Complies
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Configuration Draft n MCS16 20MHz Ant. A-2

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
36 5180 MHz 12.74 17.00 Complies
40 5200 MHz 12.92 17.00 Complies
48 5240 MHz 12.66 17.00 Complies
52 5260 MHz 15.43 24.00 Complies
60 5300 MHz 20.34 24.00 Complies
64 5320 MHz 16.55 24.00 Complies
100 5500 MHz 16.16 24.00 Complies
116 5580 MHz 18.69 24.00 Complies
140 5700 MHz 16.07 24.00 Complies
Configuration Draft n MCS16 20MHz Ant. A-3
o Frequency Conducted Power Max. Limit —
(dBm) (dBm)
36 5180 MHz 12.25 17.00 Complies
40 5200 MHz 12.63 17.00 Complies
48 5240 MHz 12.22 17.00 Complies
52 5260 MHz 14.21 24.00 Complies
60 5300 MHz 16.94 24.00 Complies
64 5320 MHz 14.68 24.00 Complies
100 5500 MHz 14.26 24.00 Complies
116 5580 MHz 17.09 24.00 Complies
140 5700 MHz 14.47 24.00 Complies
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Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
36 5180 MHz 16.48 17.00 Complies
40 5200 MHz 16.83 17.00 Complies
48 5240 MHz 16.54 17.00 Complies
52 5260 MHz 19.62 24.00 Complies
60 5300 MHz 23.14 24.00 Complies
64 5320 MHz 19.58 24.00 Complies
100 5500 MHz 19.14 24.00 Complies
116 5580 MHz 22.27 24.00 Complies
140 5700 MHz 19.79 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. A-1
o Frequency Conducted Power Max. Limit —
(dBm) (dBm)
38 5190 MHz 6.09 17.00 Complies
46 5230 MHz 10.97 17.00 Complies
54 5270 MHz 14.33 24.00 Complies
62 5310 MHz 9.45 24.00 Complies
102 5510MHz 10.91 24.00 Complies
110 5550 MHz 14.38 24.00 Complies
134 5670 MHz 16.35 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. A-2
Sl Frequency Conducted Power Max. Limit —_—
(dBm) (dBm)
38 5190 MHz 8.87 17.00 Complies
46 5230 MHz 12.61 17.00 Complies
54 5270 MHz 16.64 24.00 Complies
62 5310 MHz 14.28 24.00 Complies
102 5510MHz 15.04 24.00 Complies
110 5550 MHz 17.87 24.00 Complies
134 5670 MHz 18.05 24.00 Complies
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Configuration Draft n MCS16 40MHz Ant. A-3

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
38 5190 MHz 8.62 17.00 Complies
46 5230 MHz 12.72 17.00 Complies
54 5270 MHz 14.78 24.00 Complies
62 5310 MHz 12.30 24.00 Complies
102 5510MHz 13.01 24.00 Complies
110 5550 MHz 15.82 24.00 Complies
134 5670 MHz 17.29 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3
Sl Frequency Conducted Power Max. Limit —_—
(dBm) (dBm)
38 5190 MHz 12.80 17.00 Complies
46 5230 MHz 16.94 17.00 Complies
54 5270 MHz 20.14 24.00 Complies
62 5310 MHz 17.21 24.00 Complies
102 5510MHz 18.08 24.00 Complies
110 5550 MHz 21.03 24.00 Complies
134 5670 MHz 22.06 24.00 Complies
Configuration Draft n MCS16 20MHz Ant. B-1
. Frequency Conducted Power Max. Limit S
(dBm) (dBm)
36 5180 MHz 12.92 17.00 Complies
40 5200 MHz 12.51 17.00 Complies
48 5240 MHz 11.84 17.00 Complies
52 5260 MHz 16.08 24.00 Complies
60 5300 MHz 17.19 24.00 Complies
64 5320 MHz 14.19 24.00 Complies
100 5500 MHz 14.35 24.00 Complies
116 5580 MHz 16.94 24.00 Complies
140 5700 MHz 15.19 24.00 Complies
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SPORTON LAB.

Report No.: FR811608-01AB

Configuration Draft n MCS16 20MHz Ant. B-2

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
36 5180 MHz 11.92 17.00 Complies
40 5200 MHz 11.87 17.00 Complies
48 5240 MHz 12.40 17.00 Complies
52 5260 MHz 18.39 24.00 Complies
60 5300 MHz 20.37 24.00 Complies
64 5320 MHz 17.91 24.00 Complies
100 5500 MHz 18.34 24.00 Complies
116 5580 MHz 20.19 24.00 Complies
140 5700 MHz 16.74 24.00 Complies
Configuration Draft n MCS16 20MHz Ant. B-3
o Frequency Conducted Power Max. Limit —
(dBm) (dBm)
36 5180 MHz 10.88 17.00 Complies
40 5200 MHz 10.58 17.00 Complies
48 5240 MHz 11.08 17.00 Complies
52 5260 MHz 16.52 24.00 Complies
60 5300 MHz 18.04 24.00 Complies
64 5320 MHz 14.76 24.00 Complies
100 5500 MHz 16.73 24.00 Complies
116 5580 MHz 18.59 24.00 Complies
140 5700 MHz 14.59 24.00 Complies
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Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
36 5180 MHz 16.76 17.00 Complies
40 5200 MHz 16.50 17.00 Complies
48 5240 MHz 16.58 17.00 Complies
52 5260 MHz 21.89 24.00 Complies
60 5300 MHz 23.52 24.00 Complies
64 5320 MHz 20.72 24.00 Complies
100 5500 MHz 21.54 24.00 Complies
116 5580 MHz 23.54 24.00 Complies
140 5700 MHz 20.37 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. B-1
o Frequency Conducted Power Max. Limit —
(dBm) (dBm)
38 5190 MHz 11.43 17.00 Complies
46 5230 MHz 12.03 17.00 Complies
54 5270 MHz 15.88 24.00 Complies
62 5310 MHz 9.67 24.00 Complies
102 5510MHz 11.14 24.00 Complies
110 5550 MHz 16.36 24.00 Complies
134 5670 MHz 16.43 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. B-2
Sl Frequency Conducted Power Max. Limit —_—
(dBm) (dBm)
38 5190 MHz 11.17 17.00 Complies
46 5230 MHz 12.83 17.00 Complies
54 5270 MHz 18.18 24.00 Complies
62 5310 MHz 13.34 24.00 Complies
102 5510MHz 15.05 24.00 Complies
110 5550 MHz 20.32 24.00 Complies
134 5670 MHz 18.15 24.00 Complies
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Configuration Draft n MCS16 40MHz Ant. B-3

T Frequency Conducted Power Max. Limit _—
(dBm) (dBm)
38 5190 MHz 10.09 17.00 Complies
46 5230 MHz 11.26 17.00 Complies
54 5270 MHz 16.05 24.00 Complies
62 5310 MHz 11.64 24.00 Complies
102 5510MHz 13.27 24.00 Complies
110 5550 MHz 17.98 24.00 Complies
134 5670 MHz 16.17 24.00 Complies
Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3
Sl Frequency Conducted Power Max. Limit —_—
(dBm) (dBm)
38 5190 MHz 15.71 17.00 Complies
46 5230 MHz 16.86 17.00 Complies
54 5270 MHz 21.61 24.00 Complies
62 5310 MHz 16.57 24.00 Complies
102 5510MHz 18.21 24.00 Complies
110 5550 MHz 23.30 24.00 Complies
134 5670 MHz 21.78 24.00 Complies
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. A-2 / 5270 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-2 / 5270 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-2 / 5510MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-2 / 5670 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-3 / 5230 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-3 / 5310 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-3 / 5550 MHz
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Channel Output Power Plot on Configuration Draft n MCS16 40MHz Ant. B-3 / 5670 MHz
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4.4. Power Speciral Density Measurement

4.4.1. Limit

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 4.3.1.

Frequency Range

Power Spectral Density limit (ABm/MHz)

5.15~5.25 GHz

4

5.25-5.35 GHz

11

5470-5725

11

4.4.2. Measuring Instruments and Setting

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

analyzer.
Spectrum Parameter Setting
Attenuation Auto
Span Frequency 40MHz
RB 1000 kHz
VB 3000 kHz
Detector Sample
Trace Average
Sweep Time Auto

4.4.3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 3000kHz. Set Detector to Peak, Trace to Max

Hold. Mark the frequency with maximum peak power as the center of the display of the spectrum.

3. Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.4.4. Test Setup Layout

i

Spectrum Analyzer

4.4.5. Test Deviation

There is no deviation with the original standard.

EUT
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4.4.6.

The EUT was programmed to be in continuously transmitting mode.

4.4.7.

EUT Operation during Test

Test Result of Power Spectral Density

Temperature 23°C Humidity 61%
Test Engineer Jacky Ho Configurations Draft n
Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3
Channel Frequency ST LA Max. Limi Result
(dBm) (dBm)
36 5180 MHz 3.38 4.00 Complies
40 5200 MHz 3.44 4.00 Complies
48 5240 MHz 3.42 4.00 Complies
52 5260 MHz 6.88 11.00 Complies
60 5300 MHz 8.25 11.00 Complies
64 5320 MHz 4.34 11.00 Complies
100 5500 MHz 4.61 11.00 Complies
116 5580 MHz 7.95 11.00 Complies
140 5700 MHz 4.87 11.00 Complies
Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3
Channel Frequency ST LA Max. Limi Result
(dBm) (dBm)

38 5190 MHz -4.54 4.00 Complies
46 5230MHz 0.02 4.00 Complies
54 5270 MHz 1.61 11.00 Complies
62 5310 MHz -0.83 11.00 Complies
102 5510MHz 0.27 11.00 Complies
110 5550 MHz 3.42 11.00 Complies
134 5670 MHz 3.47 11.00 Complies
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Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3

Channel Frequency S B Max. Limi Result
(dBm) (dBm)
36 5180 MHz 1.77 4.00 Complies
40 5200 MHz 1.42 4.00 Complies
48 5240 MHz 1.24 4.00 Complies
52 5260 MHz 7.60 11.00 Complies
60 5300 MHz 9.24 11.00 Complies
64 5320 MHz 5.84 11.00 Complies
100 5500 MHz 7.06 11.00 Complies
116 5580 MHz 9.07 11.00 Complies
140 5700 MHz 5.81 11.00 Complies
Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3
Channel Frequency S B Max. Limi Result
(dBm) (dBm)
38 5190 MHz -2.22 4.00 Complies
46 5230MHz -1.69 4.00 Complies
54 5270 MHz 2.90 11.00 Complies
62 5310 MHz -1.62 11.00 Complies
102 5510MHz 0.51 11.00 Complies
110 5550 MHz 5.64 11.00 Complies
134 5670 MHz 3.79 11.00 Complies
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5180 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5200 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5240 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5260 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5300 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5500 MHz

® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 4.61 dBm

Ref 20 dBm *Att 30 dB SWT 20 ms 5.501360000 GHz

20 Offset 6 (B

L 10 [ A
1

A A A

LY \

SWH of 100
N““Wu
| -50
-—60
70
-80
Center 5.5 GHz 4 MHz/ Span 40 MHz

Date: 19.FEB.2008 13:52:29

Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5580 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5700 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5230 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5310 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3 / 5550 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5180 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5240 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5300 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5500 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5580 MHz
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Power Density Plot on Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3 / 5700 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5230 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5270 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5310 MHz
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Power Density Plot on Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3 / 5550 MHz
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4.5. Peak Excursion Measurement

4.5.1.

4.5.2.

4.5.3.

Limit
The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to

the maximum conducted output power (measured as specified above) shall not exceed 13 dB across

any 1 MHz bandwidth or the emissions bandwidth whichever is less.

Measuring Instruments and Setting

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

analyzer.
Specirum Parameter Setting
Attenuation Auto
Span Frequency Encompass the entire emissions bandwidth (EBW) of the signal

1000 kHz (Peak Trace) / 1000 kHz (Average Trace)

3000 kHz (Peak Trace) / 300 kHz (Average Trace)

Detector Peak (Peak Trace) / Sample (Average Trace)
Trace Max Hold
Sweep Time 60s

Test Procedures

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

Set the spectrum analyzer span to view the entire emissions bandwidth. The largest difference
between the following two traces (Peak Trace and Average Trace) must be < 13 dB for all
frequencies across the emissions bandwidth. Submit a plot.

Peak Trace: Set RBW = 1 MHz, VBW = 3 MHz with peak detector and max-hold settings.

Average Trace: Method #3—video averaging with max hold--and sum power across the band. Set
span to encompass the entire emissions bandwidth (EBW) of the signal. Set sweep trigger to “free
run”. Set RBW = 1 MHz. Set VBW = 1/T (Draft n VBW = 300kHz = 1/4 1. 5). Use sample detector mode if
bin width (i.e., span/number of points in spectrum) < 0.5 RBW. Otherwise use peak detector mode.
Set max hold. Allow max hold to run for 60 seconds.

Measuring multiple antennas, the connector is required to link with spectrum analyzer through a

combiner.

4.5.4. Test Setup Layout

Spectrum Analyzer EUT
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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.

4.5.7. Test Result of Peak Excursion

Temperature 23°C Humidity 61%
Test Engineer Jacky Ho Configurations Draft n
Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3
T Frequency Peak Excursion Max. Limit _—
(dB) (dB)
36 5180 MHz 3.91 13 Complies
40 5200 MHz 4.61 13 Complies
48 5240 MHz 5.90 13 Complies
52 5260 MHz 5.15 13 Complies
60 5300 MHz 5.88 13 Complies
64 5320 MHz 6.36 13 Complies
100 5500 MHz 5.55 13 Complies
116 5580 MHz 6.02 13 Complies
140 5700 MHz 5.86 13 Complies
Configuration Draft n MCS16 40MHz Ant. A-1+A-2+A-3
T Frequency Peak Excursion Max. Limit _—
(dB) (dB)
38 5190 MHz 4.67 13 Complies
46 5230 MHz 5.35 13 Complies
54 5270 MHz 5.22 13 Complies
62 5310 MHz 4.55 13 Complies
102 5510MHz 4.54 13 Complies
110 5550 MHz 6.01 13 Complies
134 5670 MHz 5.84 13 Complies
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Configuration Draft n MCS16 20MHz Ant. B-1+B-2+B-3

T Frequency Peak Excursion Max. Limit S—_
(dB) (dB)
36 5180 MHz 6.06 13 Complies
40 5200 MHz 5.89 13 Complies
48 5240 MHz 6.26 13 Complies
52 5260 MHz 5.44 13 Complies
60 5300 MHz 3.71 13 Complies
64 5320 MHz 5.96 13 Complies
100 5500 MHz 6.57 13 Complies
116 5580 MHz 5.69 13 Complies
140 5700 MHz 5.47 13 Complies
Configuration Draft n MCS16 40MHz Ant. B-1+B-2+B-3
T Frequency Peak Excursion Max. Limit S—_
(dB) (dB)
38 5190 MHz 5.69 13 Complies
46 5230 MHz 4.62 13 Complies
54 5270 MHz 4.75 13 Complies
62 5310 MHz 5.80 13 Complies
102 5510MHz 5.56 13 Complies
110 5550 MHz 6.20 13 Complies
134 5670 MHz 5.39 13 Complies
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Peak Excursion Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5180 MHz
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Peak Excursion Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5240 MHz
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Peak Excursion Plot on Configuration Draft n MCS16 20MHz Ant. A-1+A-2+A-3 / 5260 MHz
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