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Certificate No.: CB10202087

1. CERTIFICATE OF COMPLIANCE

Product Name
Brand Name
Model Name
Applicant

Test Rule Pari(s)

R46250 Smart WiFi Router

NETGEAR

R6250

NETGEAR, Inc.

47 CFR FCC Part 15 Subpart C § 15.247

Sporton International as requested by the applicant to evaluate the EMC performance of the
product sample received on Jan. 07, 2013 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 true and accurate for showing the sample’s EMC nature.

Sam Chen

SPORTON INTERNATIONAL INC.
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2. SUMMARY O F THE TEST RESULT

Applied Standaxd: 47 CFRFCC Part 15 Subpart C

Part Rule Section Description of Test Re sult UnderLimit
4.1 15.207 AC Powerline Conducted Emissions Complies 6.12dB
4.2 15.247(b )(3) Maximum Conducted Output Power Complies 2.81dB
4.3 15.247(e) PowerSpec tral De nsity Complies 456 dB
44 15.247(a)(2) 6dB Spectrum Bandwidth Complies -
4.5 15.247(d) Radiated Emissions Comples 2.64dB
4.6 15.247(d) Band Edge Emissions Complies 0.02dB
4.7 15.203 Antenna Re quire me nts Comples -
Test kems Unc ertainty Remark
AC Powerline Conducted Emissions +2.3dB Confidence levelsof95%
Maximum Conducted Output Power +0.8dB Confidence levels0f95%
PowerSpectral De nsity +0.5dB Confidence levels0f95%
6dB Spectrum Bandwidth +8.5%108 Confidence levels0f95%
Radiated Emissio ns (9kHz~30MHz) +0.8dB Confidence levelsof95%
Radiated Emissions (30MHz~1GHz) +1.9dB Confidence levelsof95%
Radiated / Band Edge Emissions (1GHz~18G Hz) +1.9dB Confidence levelsof95%
Radiated Emissions (18GHz~40G Hz) +1.9dB Confidence levelsof95%
Te mp e rature +0.7°C Confidence levelsof95%
Humid ity +3.2% Confidence levels0of95%
DC/ AC PowerSource *+1.4% Confidence levelsof95%

Report Format Version: 01
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3. GENERALINFORMATION

3.1. ProductDetails

IEEE 802.11n/ac

kems Description
Product Type IEEE802.11n:
For2.4GHz Band: WIAN (21X, 2RX)
For5GHz Band: WIAN (31X, 3RX)
IEEE 802.11ac:
WIAN (3'IX, 3RX)
Radio Type Intentional Tansceiver
PowerType From PowerAdapter
Modulation see the below table for [IEEE802.11n/ac

Data Modulation

For802.11n: OFDM (BPSK/ QPSK/ 16QAM / 64QAM)

For802.11ac: OFDM (BPSK/ QPSK/ 16QAM / 64QAM / 256QAM)

Data Rate (Mbps)

see the below table for IEEE802.11n

Frequency Range

2400 ~ 2483.5MHz / 5725 ~ 5850MHz

ChannelNumber

For2.4GHz Band:

11 for20MHz bandwidth ; 7 for40MHz band wid th
For5GHz Band:

5 for20MHz bandwidth ; 2 for40MHz bandwid th ;
1 for 80MHz b and wid th

ChannelBand Width (99%)

For2.4GHz Band:
MC SO (20MHz): 17.44 MHz ; MC SO (40MHz): 36.16 MHz
For5GHz Band:

MC S0 (20MHz): 24.16 MHz ; MC S0 (40MHz): 46.72 MHz ;

MC S0 (80MHz): 88.00 MHz

Maximum Conducted

Output Power

For2.4GHz Band:

MC S0 (20MHz): 25.09 d Bm ; MC S0 (40MHz): 20.48 d Bm
For5GHz Band:

IEEE 802.11n:

MC S0 (20MHz): 26.99 d Bm ; MC S0 (40MHz): 26.96 d Bm
IEEE 802.11ac:

MC S0 (20MHz): 27.19 dBm ; MC SO (40MHz): 27.11 d Bm ;

MC S0 (80MHz): 26.83 d Bm

ki

CamerFequencies

Please referto section 3.4

Antenna

Please referto section 3.3

The EUT'supportsbeamforming mode for802.11ac 20/40/80MHz.

Report Format Version: 01
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IEEE802.11a/b/ g

Items Description
Product Type IEEE 802.11a: WIAN (3X, 3RX)
IEEE 802.11b: WIAN (11X, 2RX)
IEEE 802.11g: WIAN (21X, 2RX)

Radio Type Intentional ransceiver

PowerType Fom PowerAdapter

Modulation DSSSforIEEE 802.11b ; OFDM forIEEE 802.11a/g

Data Modulation DSSS(BPSK/ QPSK/ CCK) ; OFDM (BPSK/ QPSK/ 16QAM / 64QAM)
Data Rate (Mbps) DSSS(1/ 2/ 5.5/11) ; OFDM (6/9/12/18/24/36/48/54)

Frequency Range 2400 ~ 2483.5MHz / 5725 ~ 5850MHz

Channel Number 11b/g:11;11a:5

Channel Band Width (99%) 11b:11.36 MHz ; 11g: 16.08 MHz ; 11a: 25.04 MHz

Maximum Conducted
11b:25.39 dBm ; 11g:26.24 dBm ; 11a: 26.84 d Bm

Output Power
CamerFequencies Please referto section 3.4
Antenna Please referto section 3.3

Antenna & Band width

Antenna Single (IX) Two (IX) Three (IX)
Band width Mode 20 MHz 20 MHz 40 MHz 20 MHz | 40 MHz | 80 MHz
IEEE 802.11a X X X A" X X
IEEE 802.11b \'% X X X X X
IEEE802.11g X \Y X X X X
IEEE 802.11n X \Y A% A% A% X
IEEE 802.11ac X X X \Y% A% A%
Report Format Version: 01 Page No. :40f101
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IEEE 802.11n spec

MCS | Spatial | Modulation Coding Data rate (Mbit/s)
20 MHz channel 40 MHz channel
Index |Streams Type Rate
800 ns GI 400 ns GI 800 ns GI 400 ns GI
0 1 BPSK 1/2 6.5 7.2 13.5 15
1 1 QPSK 1/2 13 14.4 27 30
2 1 QPSK 3/4 19.5 21.7 40.5 45
3 1 16-QAM 1/2 26 28.9 54 60
4 1 16-QAM 3/4 39 43.3 81 90
5 1 64-QAM 2/3 52 57.8 108 120
6 1 64-QAM 3/4 58.5 65 121.5 135
7 1 64-QAM 5/6 65 72.2 135 150
8 2 BPSK 1/2 13 14.4 27 30
9 2 QPSK 1/2 26 28.9 54 60
10 2 QPSK 3/4 39 43.3 81 90
11 2 16-QAM 1/2 52 57.8 108 120
12 2 16-QAM 3/4 78 86.7 162 180
13 2 64-QAM 2/3 104 115.6 216 240
14 2 64-QAM 3/4 117 130 243 270
15 2 64-QAM 5/6 130 144 .4 270 300
16 3 BPSK 1/2 19.5 21.7 40.5 45
17 3 QPSK 1/2 39 43.3 81 90
18 3 QPSK 3/4 58.5 65 121.5 135
19 3 16-QAM 1/2 78 86.7 162 180
20 3 16-QAM 3/4 117 130 243 270
21 3 64-QAM 2/3 156 173.3 324 360
22 3 64-QAM 3/4 175.5 195 364.5 405
23 3 64-QAM 5/6 195 216.7 405 450
Symbol Explanation
NSS Numberofspatial streams
R Code rate
NBPSC Numberofcoded bitspersingle camer
NCBPS Numberofcoded bitspersymbol
NDBPS Numberofdata bitspersymbol
GI guard interval
Report Format Version: 01 Page No.  :50f101
FCC DD: PY312400219 ksued Date : Mar 14,2013




SPORTON LAB.

Report No.: FR322315AA

IFEE 802. 11a, 11n and 11ac Spec.

Worst Modulation Used for Conformance Testing

Numberof
Worst Data Rate / | Worst Modulation
Protocol Transmit Chains Data Rate / MCS
MCS Mode
(NTX)

802.11a 3 6-54 Mbps 6Mbps 11A5.8G-20M
802.11n 20MHz 3 MCS0-23 MCSO0 11N5.8G-20M
802.11n 40MHz 3 MCS0-23 MCSO0 11N5.8G-40M
802.11ac 20MHz 3 MCS0-9, Nss1-3 MCS 0-Nss1 11AC5.8G-20M
802.11ac 40MHz 3 MCS0-9, Nss1-3 MCS 0-Nss1 11AC5.8G-40M
802.11ac 8OMHz 3 MCS0-9, Nss1-3 MCS 0-Nss1 11AC5.8G-80M

Note 1: IEEE802.11 modulation c onsists o f IEEE802.11a.

Note 2: IEEE802.11n modulation c onsists o f HI20 and HI10 (HT High Throughput). Then EUTsuppornt
HI20 and HM0. Worst modulation mode of Guard Interval (GD is 400ns.

Note 3: I[EEE802.11ac modulation ¢ onsists o f VHI20, VHI10, VHIB0 and VHT160. Then EUT'support
VHI20, VHI10, VHIBO0. (VHT Very High Thro ug hp ut).

Note 4: Modulation modesconsist of 11A5.8G-20M, 11N5.8G-20M, 11N5.8G-40M, 11AC5.8G-20M,
11AC5.8G-40M, 11AC5.8G-80M

Note 5: 11A: I[EEE802.11a, 11N: IEEE802.11n, 11AC: IEEE802.11ac. 5.8G: 5.725-5.850GHz b and

Note 6: 20M/40M/80M: Channel Band wid th 20MHz/ 40MHz/ 80MHz

3.2. Accessones

Power Brand Model P/N Rating
Ihput:100-240Vac, 50/60Hz, 0.8A
Adapterl | NEIGEAR | MU30-5120250-A1 | 332-10234-01
Output:12Vdec, 2.5A
PO30WF120B Ihput:100-240Vac, 50/60Hz, 1.0A
Adapter2 | NEIGEAR 332-10200-02
11200-61F Output:12Vdec, 2.5A

Others

RJ-45 Cable*1: Shielded, 1.3m

Report Format Version: 01
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3.3. Table forFled Ante nna

Gain (dBi)
Ant. Brand Model Name Antenna Type Connector
2.4GHz 5GHz
1 NEIGEAR - PCB Antenna FPEX 1.5 -
2 NEIGEAR - PCB Antenna FPEX 1.3 -
3 NEIGEAR - PCB Antenna FPEX - 2.5
4 NEIGEAR - PCB Antenna FPEX - 2.1
5 NEIGEAR - PCB Antenna FPEX - 3.0

Note: The EUThas five antennas
<For2.4GHz Band:>
ForIEFE 802.11b mode (1TX/2RX)
Only Ant. 2 can be used astransmitting, but Ant. 1 and Ant. 2 could receive simultane o usly.
ForIEEE 802.11g/n mode (2TX/2RX)
Ant. 1 and Ant. 2 could transmit/rec eive simultane o usly.
<For5GHz Band:>
ForIEFE 802.11a/n/ac mode (3TX/3RX):
Ant. 3, Ant. 4 and Ant. 5 could transmit/rec eive simultane o usly.
According to the above antennas, there are three antennas will transit simultane ously (one is

Horizontaland the othersare Vertical)

Ant. 5 (5G)

Report Format Version: 01 Page No. -7 0f101
FCC ID: PY312400219 Iksued Date :Mar 14,2013
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3.4. Thble forCamierFrequencies

For2.4GHz Band:

There are two bandwidth syste ms.

Forboth 20MHz bandwidth systems, use Channel1~Channel 11.
Forboth 40MHz bandwidth syste ms, use Channel3~Channel9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz

2400~2483.5MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz - -

For5GHz Band:

There are three bandwidth syste ms.

For20MHz bandwidth systems, use Channel 149, 153, 157, 161, 165.
For40MHz bandwidth systems, use Channel 151, 159.

For80MHz bandwidth systems, use Channel 155.

Frequency Band Channel No. Frequency Channel No. Frequency
149 5745 MHz 157 5785 MHz
5725~5850 MHz 151 5755 MHz 159 5795 MHz
Band 4 153 5765 MHz 161 5805 MHz
155 5775 MHz 165 5825 MHz
Report Format Ve rsion: 01 Page No. :80f101
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3.5. Table forTest Modes

Preliminary te sts were performed in different data rate to find the worst mdiated 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 isa list ofthe test mode s shown in this te st report.

For2.4GHz Band

Test Kems Mode Data Rate Channel Antenna
AC Powerline Conducted Emissions NomalLink Auto - -
Maximum Conducted Output Power | MCS0/20MHz 6.5 Mbps 1/6/11 1+2
MC S0/40MHz 13.5 Mbps 3/6/9 1+2
11b/CCK 1 Mbps 1/6/11 2
11g/BPSK 6 Mbps 1/6/11 1+2
PowerSpec tral De nsity MC S0/ 20MHz 6.5 Mbps 1/6/11 1+2
MC S0/40MHz 13.5 Mbps 3/6/9 1+2
11b/CCK 1 Mbps 1/6/11 2
11g/BPSK 6 Mbps 1/6/11 1+2
6dB Spectrum Bandwidth MC S0/ 20MHz 6.5 Mbps 1/6/11 1+2
MC S0/40MHz 13.5 Mbps 3/6/9 1+2
11b/CCK 1 Mbps 1/6/11 2
11g/BPSK 6 Mbps 1/6/11 1+2
Radiated Emissions Below 1GHz NomalLink Auto - -
Radiated Emissions Above 1GHz MC S0/ 20MHz 6.5 Mbps 1/6/11 1+2
MC S0/40MHz 13.5 Mbps 3/6/9 1+2
11b/CCK 1 Mbps 1/6/11 2
11g/BPSK 6 Mbps 1/6/11 1+2
Band Edge Emissions MC S0/ 20MHz 6.5 Mbps 1/6/11 1+2
MC S0/40MHz 13.5 Mbps 3/6/9 1+2
11b/CCK 1 Mbps 1/6/11 2
11g/BPSK 6 Mbps 1/6/11 1+2
Report Format Version: 01 Page No.  :90f101
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For 5GHz Band
Test fems Mode Data Rate Channel Antenna
AC Powerline Conducted Emissions NormmallLink Auto - -
Maximum Conducted Output Power MC S0/20MHz 6.5 Mbps 149/157/165 3+4+5
MC S0/40MHz 13.5 Mbps | 151/159 3+4+5
MC S0/ 80MHz Nssl 155 3+4+5
11a/BPSK 6 Mbps 149/157/165 | 3+4+5
PowerSpectral De nsity MC S0/ 20MHz 6.5 Mbps 149/157/165 | 3+4+5
MC S0/40MHz 13.5 Mbps | 151/159 3+4+5
MC S0/ 80MHz Nissl 155 3+4+45
11a/BPSK 6 Mbps 149/157/165 | 3+4+5
6d B Spectrum Bandwidth MC S0/ 20MHz 6.5 Mbps 149/157/165 | 3+4+5
MC S0/40MHz 13.5 Mbps | 151/159 3+4+45
MC S0/ 80MHz Nissl 155 3+4+45
11a/BPSK 6 Mbps 149/157/165 | 3+4+5
Radiated Emissions Below 1GHz Nommallink Auto - -
Radiated Emissions Above 1GHz MC S0/ 20MHz 6.5 Mbps 149/157/165 | 3+4+5
MC S0/40MHz 13.5 Mbps | 151/159 3+4+5
MC S0/ 80MHz Nissl 155 3+4+5
11a/BPSK 6 Mbps 149/157/165 | 3+4+5
Band Edge Emissions MC S0/20MHz 6.5 Mbps 149/157/165 | 3+4+5
MC S0/40MHz 13.5 Mbps | 151/159 3+4+45
MC S0/ 80MHz Nissl 155 3+4+45
11a/BPSK 6 Mbps 149/157/165 | 3+4+5

Beamforming mode is worse case than non-beamforming mode so that it is representative and

recorded in the test report.

The following test modeswere performed forall te sts:

ForConducted Emission test:
Mode 1. EUT+ PowerAdapterl
Mode 2. EUT+ PowerAdapter2

Due to Mode 1 generated the worst te st result, so it wasrecorded in thisreport.

ForRadiated Emission te st:
Mode 1. EUT+ PowerAdapterl
Mode 2. EUT+ PowerAdapter?2

Due to Mode 2 generated the worst test result, it wasrecorded in thisreport.

<ForMPEand Co-location Test>:

The EUTcould be applied with 2.4GHz WIAN func tion and 5GHz WIAN func tion; the re fore Maximum
Permmissible Exposure (Please referto Appendix B) and Co-location (please referto Appendix C) te sts
are added forsimultaneously transmit between 2.4GHz WIAN func tion and 5G Hz WIAN func tion.
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3.6. Thble forTesting Iocations

Te st Site No. Site Category Iocation FCC Reg. No. IC Hle No.
03CHO01-CB SAC Hsin Chu 262045 IC 4086D
CO01-CB Conduction Hsin Chu 262045 IC 4086D
THO01-CB OVEN Room Hsin Chu - -
Open Area Test Site (OATS); SemiAnechoic Chamber(SAC).
Please refersection 6 forTe st Site Address.
3.7. Table for Supporting Units
Support Unit Brand Model FCC ID
Notebook DEIL E6220 QDS-BRCM10491E
Mo use Iogitech M90 M-U0026 DoC
Earphone SHYARO CHI MIC-04 N/A
Fla sh Disk ADATA C103 Do C
Notebook DEIL B6220 QDS-BRCM10491E
Notebook DEIL E6430 QDS-BRCM10491E
Notebook DEIL F6430 QDS-BRCM10491E
Report Format Version: 01 Page No.  :110f101
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3.8. Thble forParameters of Test Software Se tting

During te sting, Channel& PowerControlling Software provided by the customerwasused to control
the operating channel as well as the output powerlevel The RFoutput powerselection is for the
setting of RFoutput powerexpected by the customerand isgoing to be fixed on the fimware ofthe
finalend product.

For2.4GHz Band

PowerParameters of IEEE802.11n MCS0 20MHz / Ant. 1 + Ant. 2 (2TX)

Te st Software Version Manual Tool Version : 1.0.0.10
Fequency 2412 MHz 2437 MHz 2462 MHz
MC S0 20MHz 64 90 66

PowerParameters of IEEE802.11n MCS0 40MHz / Ant. 1 + Ant. 2 (2TX)

Te st Software Version Manual Tool Version : 1.0.0.10
Fequency 2422 MHz 2437 MHz 2452 MHz
MC S0 40MHz 52 71 55

PowerParameters of IEEE802.11b / Ant. 2 (1'IX)

Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11b 78 929 83

PowerParameters of IEEE802.11g / Ant. 1 + Ant. 2 (2'TX)

Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 2412 MHz 2437 MHz 2462 MHz
IEEE 802.11g 70 97 67
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For5GHz Band
PowerParameters of IEEE802.11n MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Test Software Version Manual Tool Version : 1.0.0.10
Fequency 5745 MHz 5785 MHz 5825 MHz
MC S0 20MHz 100 100 100
PowerParameters of IEEE802.11n MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Te st Software Version Manual Tool Version : 1.0.0.10
Fequency 5755 MHz 5795 MHz
MC S0 40MHz 100 100
PowerParameters of IEEE802.11ac MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 5745 MHz 5785 MHz 5825 MHz
MC S0 20MHz 100 100 100
PowerParameters of IEEE802.11ac MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 5755 MHz 5795 MHz
MC S0 40MHz 100 100
PowerParameters of IEEE802.11ac MCS0 80MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 5775 MHz
MC S0 80MHz 100
PowerParameters of IEEE802.11a / Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Software Version Manual Tool Version : 1.0.0.10
Frequency 5745 MHz 5785 MHz 5825 MHz
IEEE 802.11a 100 100 100

During the test, “ManualTolVersion : 1.0.0.10” under WIN XP was executed the test program to

controlthe EUTc ontinuo usly transmit RF signal
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3.9. Test Configurations

3.9.1. Radiation Emissions Test Configuration

Te st Configuration: 30MHz~1GHz/ Te st Mode: Mode 2.

AC MAIN
el b+
- —

EUT

Flash
Disk

N

Va Vi

5G WiFi NB 2.4G WiFi NB
Tte m Connection Shield Iength
1 Powercable No 1.8m
2 RJ-45 cable Yes 1.5m
3 RJ-45 cable *3 No 1.5m
4 RJ-45 cable No 10m
5 Audio cable No 1.1m
6 USBcable No 1.8m
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Test Configuration: above 1GHz/ Test Mode: Mode 2.

AC MAIN
1
2
EUT
Tte m Connection Shield Iength
1 Powercable No 1.8m
2 RJ-45 cable No 10m
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3.9.2. AC Powerline Conduction Emissions Te st Configuration

Test Mode: Mode 1.

l AC MAIN

'i
[o]
Q
o
Flash Disk

N
EUT
] 5
3
2
L Earphone Mouse )
) w M
tem Connection Shie ld Iength
1 Powercable No 1.8m
2 Audio cable No 1.1m
3 USBcable No 1.8m
4 RJ-45 Yes 1.5m
5 RJ-45 No 10m
6 RJ-45%*3 No 1.5m
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4. TESTRESULT

4.1. AC Powerline Conduc ted Emissions Me asure ment

4.1.1. Limit
For this product which is designed to be connected to the AC power line, the radio frequency
voltage thatisconducted back onto the AC powerline on any frequency or frequencies within
the band 150 kHz to 30 MHz shallnotexceed below limitstable.
Fre quency (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 Se tting
Please referto section 5 of equipments list in this report. The following table is the setting of the
receiver.
ReceiverParameters Se tting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IFBand wid th 9 KHz
4.1.3. TestProcedures
1. Configure the EUTaccording to ANSIC63.10. The EUTorhost of EUThasto be placed 0.4 meter
farfrom the conducting wallof the shielding mom and atleast 80 centimeters from any other
grounded conducting surface.
2. ConnectEUTorhostof EUTto the powermains through a line impedance stabiliza tion ne two rk
(LISN).
3. Allthe support units are connected to the otherIISNs. The IISN should provide 50uH/500hms
couplng impedance.
The frequency range from 150 KHz to 30 MHz wassearched.
Set the test-receiversystem to Peak Detect Function and Specifiid Bandwidth with Ma ximum
Hold Mode.
6. The measurement has to be done between each power line and ground at the power
teminal
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4.1.4.

4.1.5.

4.1.6.

Test Setup Iayout

10 121 EUT
cm
— b—l 5 Hon-conductive Table
1 1 LI 15x1m
1
[ |
. e ‘___,.-—"r 1 4
§ AR AT Pl
1 r-'
A 1
6 d a 1
h
1 .
2 Il 11 114
[ | I 7 1 rad ! 1
pN
\ 80cm
4
1 2
/ &
| '\ ; / i i
1 1 31
33
- 3 40cm
/ }/ Conducting Ground Plane
(‘}/ \ Extends At Least #.5m
LISH LISH — Beyond EUT System Footprint
7 — 32

Bonded To Ground Plane:

IEGEND:

(1) nterconnecting cablesthat hang closerthan 40 cm to the ground plane shallbe folded back
and forth in the centerforming a bundle 30 to 40 cm long.

(2) YO cablesthat are not connected to a peripheralshallbe bundled in the center. The end of
the cable may be terminated, if required, using the comect terminating impedance. The overall
length shallnotexceed 1 m.

(3) EUTconnected to one IISN. Unused IISNmeasuring portconnectorsshallbe termmated in 50 Q.
IISNcanbe placed ontop of, orimmediately beneath, reference ground plane.

(3.1) Allotherequipment powered from additional IISN(s).

(3.2) Multiple outlet strip can be used formultiple powercords ofnon-EUTequipme nt.

(3.3)IISN atleast80 cm from nearest part of EUTc ha ssis.

(4) Cablesofhand-operated devices,such askeyboards, mice,etc.,shallbe placed asfornomal
use.

(5) Non-EUTcomponents of EUTsystem being tested.

(6) Rearof EUT, including peripherals, shallallbe aligned and flush with rearoftabletop.

(7) Rearoftabletop shallbe 40 cm removed from a vertical conducting plane thatisbonded to
the ground plane.

Te st De viation
There isno deviation with the original standard.
EUTOperation during Test

The EUTwasplaced on the testtable and programmed in normal func tion.
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4.1.7. Results of AC Powerline Conducted Emissions Measurement

e mperature 22°C Humidity 52.4%

Test Engineer Yeh Hsieh Phase Line

Configuration NomalLink Test Mode Mode 1. EUT+ PowerAdapterl
0 Lewel {dBu\/} Daate: 2013-01-07 Time: 16:17:21

CISPR 22_B_OP

CISPR 22_B_AV

00.15 0.5 1 2 5 10 20 30
Fraquency {MHz}
Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewel Factor Loss Remark
MH= dBulf de dBulf dBEulf dB dB
1 017961 34_35 -20.15 54_50 34 01 0_15 0.19% AVERAGE
2 017961 53.27 -11.23 64_.50 52.93 0.15 0.1% QP
3 0_ 18541 55.23 -9.01 64_24 54 89 0_15 0.19% QP
4 018541 36.71 -17.53 5424 36.37 0.15 0.19 AVERAGE
5 046614 24 08 -22.50 46.5% 23.173 0_15 0.20 AVERAGE
& 046611 40.34 -16.24 5H6.5% 39.99 0.15 0.20 QP
1 051007 35.%7 -10.03 46.00 35.62 0.15 0.20 AVERAGE
8 0.51007 48.3% -7.61 5H6.00 45.04 0.15 0.20 QP
9 059478 34.40 -11.60 46.00 34.04 0.16 0.20 AVERAGE
io0 @ 059478 4873 -7.27 66 00 4% 37 n_16 on_zo0 QP
11 0.62054 47.70 -8.30 56.00 47.34 0.16 0.20 QP
h 0. 62054 32 68 -13.32 46 00 32 32 n_16 0_20 AVERAGE
13 068626 22.30 -23.70 46.00 21.394 0.16 0.20 AVERAGE
14 0. 68626 38_29% -17.71 66 00 37 93 n_16 on_zo0 QP
15 0.72744 28.55 -17.45 46.00 25.19 0.16 0.20 AVERAGE
16 o 712744 41 .41 -14_ 5% 66 00 41 05 n_16 on_zo0 QP
17 0.77931 33.19 -12.81 46.00 32.83 0.16 0.20 AVERAGE
i o_717931 45.34 -10.66 BH6_ 00 44 98 n_16 on_zo0 QP
13 085730 43_86 -12.15 56.00 43.49 0.17 0.20 QP
20 o_85730 27.57 -18_ 44 46 00 27 20 o_17 0_20 AVERAGE
21 1.054 24.65 -21.35 46.00 24 2% 0.17 0.20 AVERAGE
22 1. 054 40.06 -15.%4 66 00 39 69 0.17 o_20 QP
23 1.135 31.40 -14.%0 46.00 30.72 0.17 0.21 AVERAGE
24 1.135 43.75 -12.25 6600 43 37 0.17 0._21 QP
25 1.331 40.12 -15.%8 56.00 39_173 0.18 0.21 QP
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Owver Limit Bead LISHN Cable
Freq Lewvel Limit Line Lewel Factor Lo=ss BRemark

MH=z dBulf dE dBulf dBulf dB dB
26 086643 43.62 -12.38 DH6. 00 43.33 o.09 0.20 QP
21 1.037 32. 64 -13_36 4600 32_35 o009 0_20 AVERAGE
28 1.037 45.76 -10.24 56.00 4547 0.09 0.20 QF
29 1.117 44.%9% -11. 01 66 00 44 69 o.0% 0_z20 QP
30 1.117 31.08 -14.9%2 46.00 30.7% o.09 0.20 AVERAGE
31 1.197 24.61 -21.39 46.00 24.31 0.09 0.21 AVERAGE
32 1.127 41.22 -14.78 56.00 40_92 o.09 0.21 oQr
33 1.345% 44.%3 -11.17 56.00 4452 0.10 0.21 Qp
34 1.345 31.25 -14_05 4600 31 64 o_10 0.21 AVERAGE
35 1.464 44.38 -11.62 56.00 4406 0.10 0.2z Qr
36 1 464 2937 -16.63 46.00 29 05 o_10 022 AVERAGE
31 1.63¢ 45.16 -10.84 56.00 44 84 0.10 0.2z Qr
38 1.636 30.90 -15.10 46.00 30.58 0.10 0.22 AVERAGE
39 1781 30.02 -15.%8 46.00 25_69 0.11 0.23 AVERAGE
40 1.781 43.92 -12_ 08 56.00 43.5¢9 0.11 0.23 QP
41 1.970 31.6% -14.31 46.00 31.35 0.11 0.23 AVERAGE
12 1,970 45.47 -10.5%3 56.00 45.13 0.11 0.23 QP
43 2.30% 46.09% -9 %1 66 00 45 74 0.11 0_24 QP
44 2.309 33.39 -12.61 46.00 33.04 0.11 0.24 AVERAGE
45 2_500 45 18 -10.%2 6600 44 82 0_12 0_24 QP
£ 13 2.500 31.50 -14.50 46.00 31_14 0.12 0.24 AVERAGE
417 2.900 33.30 -12.70 46.00 32.93 0.12 0.25 AVERAGE
48 2.900 46.77 -3.23 56.00 46.40 0.12 0.25 Qr
19 2 3.2068 48.31 -7.6% D6.00 4792 0.12 0.2é QP
50 3.258 32.9%5 -13.05 4600 32 56 0_12 0_26 AVERAGE
51 4.269 3185 -14.15 46.00 31.41 0.13 0.31 AVERAGE
52 4. 269 42 88 -13_12 5é 00 42 44 0.13 0_31 QP
53 4.8 2969 -16.31 4600 25 23 0.15 0.32 AVERAGE
54 4.874 39.74 -16.26 56.00 39.28 0.15 0.32 QP
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T mperature 22°C Hum id ity 52.4%
Test Engineer Yeh Hsieh Phase Neutral
Configuration Nomallink Test Mode Mode 1. EUT+ PowerAdapterl
OLMI {(BuW} Date: 2013-01-07 Time: 15:48:49
CISPR 22_B_OP
CISPR 22_B_AV
4] 4
g IEan i s
3 a3
1
0
015 0.5 1 2 5 10 20 30
Frequency {MHz}
Over Limit BRead LISN Cable
Freq Lewvel Limit Line Lewel Factor Lo=ss Remark
MH=z dBul dB dBul dBulr dB dB
1 0.17961 56.15 -8.35 64.50 55.88 0.08 0_.19 QP
2 0.179¢1 32.88 -21.62 54.50 32.61 0.08 0.19% AVERAGE
3 018739 43 .45 -10.71 54.15 43.17 0.08 0.20 AVERAGE
Ca@& 0.1%739 58 04 -6.17 &4.15 57.76 0.08  0.20 QF
5 0.19140 43 .06 -10.92 53.98 42.78 0.08 0_.20 AVERAGE
[ 0.19140 57.19 -6.79 £3.98 56.91 0.08 0.20 QP
7 0.24552 49.07 -12.81 6£1.91 4%.7%9 0.08 0.20 QP
] 0.24552 31.75 -20.16 51.9%1 31.47 0.08 0.20 AVERAGE
] 0.26303 47.24 -14.10 61.34 46.96 0.08 0.20 QP
10 0.26303 28.63 -22.71 51.3¢4 28 35 0.08 0.20 AVERAGE
11 0.41266 13.87 -33.72 47.59 1%.59 0.08 ©0.20 AVERAGE
12 041266 2928 -28.31 57.59 29.00 0.08 0_.20 QP
13 0.49927 48.92 -7.09 56.01 4%.612 0.08 0.20 QP
14 0.49937 37.08 -8.93 46.01 36. 80 0.08 0.20 AVERAGE
15 0.57617 32.71 -13.29 46.00 32.43 0.08 0.20 AVERAGE
16 0.57617 47.94 -8 06 56.00 47 .66 0.08 0_.20 QP
17 0.62054 34.41 -11.59 46.00 34.13 0.08 ©0.20 AVERAGE
18 062054 48 33 -7.67 56.00 4% 05 0.08 0_.20 QP
19 0.68263 43.53 -12.47 56.00 43.25 0.08 0.20 QP
20 068263 27.35 -18.65 46.00 27.07 0.08 0_.20 AVERAGE
21 0.63725 30.04 -15.97 46.00 29.75 0.09 0.20 AVERAGE
22 069725 45.40 -10.61 56.00 45 11 0.09 0_.20 QP
23 079180 45.69 -10.31 56.00 45.40 0.09 0.20 QP
24 079180 3328 -12.72 46.00 32.99 0.09 0_.20 AVERAGE
25 086643 29.28 -16.72 46.00 2§.93 0.09 0.20 AVERAGE
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Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewrel Factor Loss Remark

MHz dBul dB dBulf dBulf dB dB

26 1.331 24 54 -21. 46 4600 24 16 0_18 0._21 AVERAGE
21 1.396 28.72 -17.28 46.00 28.3% 0.18 ©0.21 AVERAGE
28 1.396 42.98 -13.02 56.00 42.59 0.18 0.21 QP

29 1.441 44.17 -11.83 56.00 42.78 0.18 ©0.22 QP

30 1.441 30.81 -15.19 46.00 30.42 0.18 ©0.22 AVERAGE
31 1.707 42.66 -13.32 56.00 42.25 0.18 0.22 QP

22 1.707 27.16 -18.84 46.00 26.75 0.18 0.22 AVERAGE
23 1.753 44.41 -11.59 56.00 44.00 0.19 ©0.22 QP

34 1.7653 30._48 -15_.52 4&.00 30_07 n_19 0._22 AVERAGE
35 1.959 26.84 -19.16 46.00 26.42 0.19 ©0.23 AVERAGE
26 1.959 41.26 -14.74 56.00 40.84¢ 0.19 0.23 QP

27 2. 088 22.01 -13.99 46.00 21.59 0.19 0.23 AVERAGE
38 2.088 44.41 -11.59 56.00 43.9% 0.19 ©0.23 QP

39 2.213 41.60 -14.40 56.00 41.17 0.19 0.24 QP

a0 2.213 26.99 -19.01 46.00 26.56 0.19 0_24 AVERAGE
41 2.554 27.84 -18.16 46.00 27.40 0.20 ©0.24 AVERAGE
42 2.554 41 .93 -14_ 07 6H&. 00 41 49 o_20 0_24 QP

43 2.854 29.89 -16.11 46.00 29.44 0.20 ©0.25 AVERAGE
44 2.854 42.43 -13.57 56.00 41.98 0.20 ©0.25 QP

a5 3.074 45.29 -10.71 56.00 44.83 0.21 0.25 QP

46 3.074 32.37 -13.63 46.00 31.91 0.21 ©0.25 AVERAGE
41 @ 3.293 47.98 -8.02 56.00 47.50 0.21 ©0.27 QP

ag 3.293 22.95 -13.05 46.00 232.47 0.21 0.27 AVERAGE
49 3.528 41.%0 -14.10 56.00 41.41 0.21 ©0.28 OP

a0 3._5H28 30.03 -15_9%27 4&.00 29 54 o_21 0._28 AVERAGE
51 3.860 39.86 -16.14 56.00 39.35 0.22 0.29 QP

52 3.860 28.15 -17.85 46.00 27.64 0.22 0.29 AVERAGE
53 4.202 40.19 -15.81 56.00 29_66 0.22 0_30 QP

54 4.202 28.90 -17.10 46.00 28.37 0.22  0.30 AVERAGE
55 4.696 38.12 -17.88 56.00 37.57 0.23 0.31 QP

56 4.696 26.17 -19.83 46.00 25.62 0.23 0.21 AVERAGE
Norte:
Ievel=Read ILevel+ IISN Factor+ Cable Ioss
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4.2. Maximum Conducted Output Power Measurement

4.2.1. Limit

Forsystems using digital mo dulation in the 2400-2483.5MHz, the limit foroutput poweris 30d Bm. The
limited hasto be reduced by the amountin dBthatthe gain ofthe antenna exceed 6dBi. In case
of point-to-point operation, the limit hasto be reduced by 1dBforevery 3dBthat the directional
gain ofthe antenna exceeds 6dBi Systemsoperating in the 5725-5850 MHz band that are used
exclusively forfixed, point-to-pointoperations may employ transmitting antennas with direc tional

gain greaterthan 6 dBiwithout any cormesponding reduc tion in transmitteroutput power.
4.2.2. Measuring Instruments and Se tting

Please referto section 5 of equipments list in thisre port. The folowing table is the setting of the

powermeter.

PowerMeterParameter | Setting

Detector Average

4.2.3. TestProcedures

1. Testproceduresrefer KDB558074 v01 102 section 8.2.3 option 3.
2. Thisprocedure providesan altemative fordetemining the RMSoutput powerusing a

broadband RFaverage powermeterwith a themrmocouple detector.

4.2.4. Test Setup Iayout

Power meter EUT

4.2.5. TestDeviation
There isno deviation with the original standard.
4.2.6. EUTOperation during Test

The EUTwasprogrammed to be in continuo usly transmitting mode.
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4.2.7.

Test Result of Maximum Conducted Output Power

e mperature 23°C Humidity 63%
Test Engineer Benson Peng Configura tions IEEE802.11n/ac
Te st Date Jan. 31, 2013

For2.4GHz Band

Configuration IEEE802.11n MCS0 20MHz / Ant. 1 + Ant. 2 (2'TX)

Conducted Power (dBm) Total soE
Channel | Fequency Conducted Max. Hmit Re sult
Ant. 1 Ant. 2 Power (dBm) (dBm)
1 2412 MHz 15.98 15.35 18.69 30.00 Complies
6 2437 MHz 22.14 22.01 25.09 30.00 Complies
11 2462 MHz 16.43 16.59 19.52 30.00 Complies
Configuration IEEE802.11n MCS0 40MHz / Ant. 1 + Ant. 2 (2TX)
Conducted Power (dBm) Total soE
Channel | Fequency Conducted Max. Hmit Re sult
Ant. 1 Ant. 2 Power (dBm) (dBm)
3 2422 MHz 12.31 12.45 15.39 30.00 Complies
6 2437 MHz 17.18 17.75 20.48 30.00 Complies
9 2452 MHz 13.26 13.57 16.43 30.00 Complies
For5GHz Band
Configuration IEEE802.11n MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Conducted Power (dBm) Total I
Channel | Frequency Conducted Max. lim it Result
Ant. 3 Ant. 4 Ant. 5 Power (dBm) (dBm)
149 5745 MHz 21.85 21.79 22.93 26.99 30.00 Complies
157 5785 MHz 21.56 21.81 22.84 26.88 30.00 Complies
165 5825 MHz 21.47 21.67 22.71 26.76 30.00 Complies
Configuration IEEE802.11n MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Conducted Power (dBm) Total s
Channel | Frequency Conducted Max. Lim it Re sult
Ant. 3 Ant. 4 Ant. 5 Power (dBm) (dBm)
151 5755 MHz 21.82 21.84 22.83 26.96 30.00 Complies
159 5795 MHz 21.73 21.58 22.63 26.78 30.00 Complies
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Configuration IEEE802.11ac MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

Total

Channel | Frequency Conducted Power (dBm) Conducted Max. Hmit Re sult
Ant.3 | Ant4 | Ant5 | pywer(dBm) | (9™
149 5745 MHz 21.92 22.01 23.21 27.19 30.00 Complies
157 5785 MHz 21.59 21.95 22.78 26.91 30.00 Complies
165 5825 MHz 21.62 21.81 22.82 26.89 30.00 Complies

Note: Direc tional gain=G ANT+10lo g (NANT Nss) =5.56d Bi <6d Bj, so the limit doesn’treduce.

Configuration IEEE802.11ac MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

Conducted Power (dBm) Total P
Channel | Frequency Conducted Max. lim it Result
Ant. 3 Ant. 4 Ant. 5 Power (dBm) (dBm)
151 5755 MHz 21.98 22.09 22.89 27.11 30.00 Complies
159 5795 MHz 21.85 21.75 22.75 26.91 30.00 Complies

Note: Direc tional gain=GANT+10lo g (NANT Nss) =5.56d Bi<6d Bj, so the limit doesn’treduce.

Configuration IEEE802.11ac MCS0 80MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

Conducted Power (dBm) Total P
Channel | Frequency Conducted Max. lim it Result
Ant. 3 Ant. 4 Ant. 5 Power (dBm) (dBm)
155 5775 MHz 21.87 21.66 22.58 26.83 30.00 Complies

Note: Direc tional gain=G ANT+10lo g (NANT Nss) =5.56d Bi <6d Bj, so the limit doesn’treduce.
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T mperature 23°C Hum id ity 63%
Test Engineer Benson Peng Configurations IEEE802.11a/b/g
Te st Date Jan. 31, 2013

Configuration IEEE802.11b / Ant. 2 (1IX)

FCC ID: PY312400219

Conducted Power Max. Limit
Channel Frequency (dBm) (dBm) Re sult
1 2412 MHz 19.33 30.00 Complies
6 2437 MHz 25.39 30.00 Complies
11 2462 MHz 20.19 30.00 Complies
Configuration IEEE802.11g / Ant. 1 + Ant. 2 (2TX)
Conducted Power (dBm) Total T
Channel | Frequency Conducted Max. Lim it Re sult
Ant. 1 Ant. 2 Power (dBm) (dBm)
1 2412 MHz 17.32 17.19 20.27 30.00 Complies
6 2437 MHz 23.39 23.07 26.24 30.00 Complies
11 2462 MHz 16.54 16.34 19.45 30.00 Complies
Configuration IEEE802.11a / Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Conducted Power (dBm) Ttal )
Channel | Frequency Conducted Max. Hmit Re sult
Ant.3 | Ant4 | Ant5 | pywer(dBm) | (9P™
149 5745 MHz 21.53 21.72 22.84 26.84 30.00 Complies
157 5785 MHz 21.33 21.70 22.76 26.74 30.00 Complies
165 5825 MHz 21.31 21.66 22.77 26.73 30.00 Complies
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4.3. Power Spectral Density Measure ment

4.3.1. Limit

Fordigitally modulated systems, the powerspectraldensity conducted from the intentional
radiatorto the antenna shallnotbe greaterthan 8dBm in any 3 kHz band during any time interval

of ¢ ontinuo us transmissio n.

4.3.2. Measuring Instruments and Se tting

Please referto section 5 of equipments list in thisre port. The folowing table is the setting of the

spectrum analyzer.

Spectrum Parameter Se tting
Attenuation Auto
Span Frequency Setthe span to 1.5 times the DISchannelbandwidth.
RB 2> 3 kHz
VB =3 x RBW
Detector Peak
Tace Max Hold
Sweep Time Auto couple
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4.3.3. TestProcedures

1. Test procedures refer KDB558074 v01 102 section 9.1 option 1 & KDB 662911 D01 Multiple
Transmitte r Output v01r02 sec tion n-Band Power Spe ctral De nsity (PSD) Me asurements option
(2) Measure and add 10 log(NANT) dB

2. Use this procedure when the maximum conducted output power in the fundamental
emission is used to demonstrate complance. The EUT must be configured to transmit
continuously at fullpoweroverthe me asure ment dura tion.

3. Ensure thatthe numberofmeasurement pointsin the sweep =22 xspan/RBW (use ofa greater
numberofmeasure ment points than this mininum require mentisrecommended).

4. Use the peakmarkerfunction to determine the maximum levelin any 100 kHzband segment
within the fund ame ntal EBW.

5. Scale the observed powerlevelto an equivalent levelin 3 kHz by adjusting (reducing) the
measured powerby a bandwidth comection factor= 10log (3 kHz/ 100 kHz = -15.2 d B).

6. 'The resulting PSD levelmust be <8 d Bm.

7. When measuring powerspectral density with multiple antenna systems, add every result of
the valuesby mathematic formula.
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4.3.4. Test Setup Iayout

-l

Spectrum Analyzer EUT

4.3.5. TestDeviation

There isno deviation with the original standard.

4.3.6. EUTOperation during Test

The EUTwasprogrammed to be in ¢ ontinuo usly transmitting mode.
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4.3.7. Test Result of Power Spe c tral De nsity

e mperature 23°C Humidity 63%

Test Engineer Benson Peng Configura tions IEEE802.11n/ac

For2.4GHz Band
Configuration IEEE802.11n MCS0 20MHz / Ant. 1 + Ant. 2 (21X)

Power De nsity Conrection Power De nsity
Single Port
(dBm/ 100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant. 1 Ant. 2 Ant. 1 Ant. 2 | (dBm/3kHz)
3kHz)
2412 MHz 3.50 3.34 -15.23 -11.73 -11.89 4.99 Complies
2437 MHz 9.23 9.06 -15.23 -6.00 -6.17 4.99 Complies
2462 MHz 3.41 3.50 -15.23 -11.82 -11.73 4.99 Complies
No te: PSD Limit =(8d Bm/3kHz —(10lo g(2))=4.99d Bm/3kHz
Configuration IEEE802.11n MCS0 40MHz / Ant. 1 + Ant. 2 (2'IX)
Po we r De nsity Comrection Po we r De nsity
Single Port
(dBm/ 100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant. 1 Ant. 2 Ant. 1 Ant. 2 | (dBm/3kHz)
3kHz)
2422 MHz -1.80 -1.70 -15.23 -17.03 -16.93 4.99 Complies
2437 MHz 2.22 2.33 -15.23 -13.01 -12.90 4.99 Complies
2452 MHz -2.08 -1.89 -15.23 -17.31 -17.12 4.99 Complies
No te : PSD Limit =(8d Bm/3kHz —(10lo g (2))=4.99d Bm/3kHz
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For5GHz Band
Configuration IEEE802.11n MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Po we r De nsity Conmection Po we r De nsity
Single Port
(dBm/100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant.3 | Ant.4 | ANT5 Ant.3 | Ant.4 | ANTS5 | (dBm/3kHz)
3kHz)
5745 MHz | 11.87 | 12.96 | 13.86 -15.23 -3.36 | -2.27 | -1.37 3.23 Complies
5785 MHz | 11.94 | 12.49 | 13.40 -15.23 -3.29 | -2.74 | -1.83 3.23 Complies
5825 MHz | 11.41 | 12.69 | 13.67 -15.23 -3.82 | -2.54 | -1.56 3.23 Complies

Note: Limit = 8d Bm/3KHz -(10lo g (3))=8d Bm/3KHz -4.77d B=3.23d Bm/ 3KHz.

Configuration IEEE802.11n MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

Power De nsity Comnrection Power De nsity
Single Port
(dBm/ 100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant.3 | Ant4 | ANT5 Ant.3 | Ant4 | ANT5 | (dBm/3kHz)
3kHz)
5755 MHz | 8.41 9.88 10.41 -15.23 -6.82 | -5.35 | -4.82 3.23 Complies
5795 MHz | 8.59 9.58 10.65 -15.23 -6.64 | -5.65 | -4.58 3.23 Complies

Note: Limit = 8d Bm/3KHz -(10lo g (3))=8d Bm/3KHz -4.77d B=3.23d Bm/ 3KHz.

Configuration IEEE 802.11ac MCS0 80MHz/ Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

Power De nsity Comection Power De nsity
Single Port
(dBm/ 100kHz) factor (dBm/ 3kHz)
Frequency Limit Re sult
(100kHz to
Ant.3 | Ant.4 | ANT5 Ant.3 | Ant.4 | ANT5 | (dBm/3kHz)
3kHz)
5775 MHz | 6.57 7.78 8.13 -15.23 -8.66 | -7.45 | -7.10 3.23 Complies

Note: Limit = 8d Bm/3KHz -(10lo g (3))=8d Bm/3KHz -4.77d B=3.23d Bm/ 3KHz.
Direc tional gain=GANT+10lo g (NANT Nss) =5.56d Bi <6d B, so the limit doesn’treduce.

Report Format Version: 01 Page No. :310f101

FCC ID: PY312400219 Issued Date : Mar 14,2013




SPORTON LAB.

Report No.: FR322315AA

T mperature 23°C Hum id ity 63%
Test Engineer Benson Peng Configurations IEEE802.11a/b/g
Configuration IEEE802.11b / Ant. 2 (1IX)
Comection
Power De nsity PowerDensity | Single Port Limit
Frequency factor (100kHz Re sult
(dBm/100kHz) (dBm/ 3kHz) (dBm/ 3kHz)
to 3kHz)
2412 MHz 10.22 -15.23 -5.01 8.00 Complies
2437 MHz 16.01 -15.23 0.78 8.00 Complies
2462 MHz 11.63 -15.23 -3.60 8.00 Complies
Configuration IEFE802.11g / Ant. 1 + Ant. 2 (2'1IX)
Power De nsity Comection Power De nsity
Single Port
(dBm/100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant. 1 Ant. 2 Ant. 1 Ant. 2 | (dBm/3kHz)
3kHz)
2412 MHz 5.13 4.70 -15.23 -10.10 -10.53 4.99 Complies
2437 MHz 11.02 1091 -15.23 -4.21 -4.32 4.99 Complies
2462 MHz 3.91 3.80 -15.23 -11.32 -11.43 4.99 Complies
No te: PSD Limit =(8d Bm/3kHz —(10lo g(2))=4.99d Bm/3kHz
Configuration IEEE802.11a / Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Po we r De nsity Conection Po we r De nsity
Single Port
(dBm/ 100kHz) factor (dBm/ 3kHz)
Frequency Lim it Re sult
(100kHz to
Ant.3 | Ant4 | ANT5 Ant.3 | Ant.4 |ANTS5 | (dBm/3kHz)
3kHz)
5745 MHz | 13.54 | 13.84 | 13.90 -15.23 -1.69 | -1.39 | -1.33 3.23 Complies
5785 MHz | 11.92 | 13.01 | 13.88 -15.23 -3.31 | -2.22 | -1.35 3.23 Complies
5825 MHz | 11.99 | 12.67 | 13.41 -15.23 -3.24 | -2.56 | -1.82 3.23 Complies
Note: Iimit = 8d Bm/3KHz -(10lo g(3))=8d Bm/3KHz -4.77d B=3.23d Bm/ 3KHz.
Note: Allthe test values were listed in the report.
Forplots, only the channel with maximum re sults wa s sho wn.
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PowerDensity Plot on Configuration IEEE802.11n MCS0 20MHz / Ant. 1 / 2437 MHz
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PowerDensity Plot on Configuration IEEE 802.11n MC S0 20MHz
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PowerDensity Plot on Configuration IEEE 802.11n MC S0 40MHz
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PowerDensity Plot on Configuration IEEE802.11ac MCS0 80MHz/ Ant. 5/ 5775 MHz
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PowerDensity Plot on Configuration IEEE802.11g / Ant. 1/ 2437 MHz
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PowerDensity Plot on Configuration IEEE802.11a / Ant. 5/ 5745 MHz
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4.4. 6dBSpectrum Bandwidth Me asure ment

4.4.1. Limit

Fordigital modulation syste ms, the minimum 6dBbandwidth shallbe atleast 500 kHz.

4.4.2. Measuring Instruments and Se tting

Please referto section 5 of e quipments list in thisre port. The following table is the setting of

spectrum analyzer.

Spectrum Parameters Se tting

Attenuation Auto

Span Frequency > 6d BBandwid th

RB 1-5 % orDISBW, notexceed 100KHz
VB 2 3 x RBW

Detector Peak

Tace Max Hold

Sweep Time Auto

4.4.3. TestProcedures

1. 'The transmitter output (antenna port) was connected to the spectrum analyzerin peak hold

mode.

2. Testwasperformed inaccordance with KDB558074 Guidance forPerforming Complance
Me asurements on Digital Transmission Systems (DTS) Operating Under§15.247 section 5.1.1
EBW Me asure ment Procedure

3. Multiple antenna system wasperformed in accordance with KDB 662911 Emissions Te sting of

Tra nsmitte rs with Multiple Outputs in the Same Band.

4, Measured the spectrum width with powerhigherthan 6dBbelow camnier.

4.4.4. Test Setup Iayout

4.4.5. TestDeviation

There isno deviation with the originalstandand.

i

Spectrum Analyzer

4.4.6. EUTOperation during Test

The EUTwasprogrammed to be in ¢ ontinuo usly transmitting mode.
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4.4.7. Test Result of 6dB Spe c trum Bandwidth

Te m pe ra ture

23°C

Hum id ity

63%

Test Engineer

Benson Peng

Configurations

IEEE 802.11n/ac

For2.4GHz Band

Configuration IEEE802.11n MCS0 20MHz / Ant. 1 + Ant. 2 (2'1IX)

. 99% Occupied . . .
B Min.
Channel Frequency |CaBBandwidth| ' p @ @ width in. Lim it Te st Re sult
(MHz) (kHz)
(MHz)
1 2412 MHz 16.08 17.44 500 Complies
6 2437 MHz 16.40 17.44 500 Complies
11 2462 MHz 16.00 17.36 500 Complies
Configuration IEEE802.11n MCS0 40MHz / Ant. 1 + Ant. 2 (2'IX)
. 99% Occupied . e s
Channel Frequency 6dB Bandwidth Bandwidth Min. Limit Te st Re sult
(MHz) (kHz)
(MHz)
3 2422 MHz 35.20 36.00 500 Complies
6 2437 MHz 35.52 36.16 500 Complies
9 2452 MHz 35.68 36.00 500 Complies
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For5GHz Band
Configuration IEEE802.11n MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
. 99% Occupied . e .
Channel Frequency 6dB Bandwidth Bandwidth Min. Tim it Te st Re sult
(MHz) (kHz)
(MHz)
149 5745 MHz 16.56 24.08 500 Complies
157 5785 MHz 16.72 24.16 500 Complies
165 5825 MHz 16.64 23.84 500 Complies
Configuration IEEE802.11n MCS0 40MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
. 99% Occupied . e .
Channel Frequency 6dB Bandwidth Bandwidth Min. Limit Te st Re sult
(MHz) (kHz)
(MHz)
151 5755 MHz 36.00 46.72 500 Complies
159 5795 MHz 36.16 45.92 500 Complies
Configuration IEEE802.11ac MCS0 S8O0MHz/ Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
. 99% Occupied . . .
B Min.
Channel Frequency 6dB Bandwidth Bandwidth in. Lim it Te st Re sult
(MHz) (kHz)
(MHz)
155 5775 MHz 76.16 88.00 500 Complies
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Te mpe rature

23°C

Hum id ity

63%

Test Engineer

Benson Peng

Configurations

IEFE802.11a/b/g

Configuration IEEE802.11b / Ant. 2 (1IX)

. 99% Occupied . e s
Channel Frequency 6dB Bandwidth Bandwidth Min. Limit Te st Re sult
(MHz) (kHz)
(MHz)
1 2412 MHz 8.08 10.16 500 Complies
6 2437 MHz 8.08 11.36 500 Complies
11 2462 MHz 8.08 10.08 500 Complies
Configuration IEFE802.11g / Ant. 1 + Ant. 2 (21IX)
. 99% Occupied . . .
B Min.
Channel Frequency 6dB Bandwidth Bandwidth in. Lim it Te st Re sult
(MHz) (kHz)
(MHz)
1 2412 MHz 12.64 16.00 500 Complies
6 2437 MHz 12.32 16.08 500 Complies
11 2462 MHz 12.32 15.84 500 Complies
Configuration IEEE802.11a / Ant. 3 + Ant. 4 + Ant. 5 (3TX)
. 99% Occupied e e s
Channel Frequency 6dB Bandwidth Bandwidth Min. Tim it Te st Re sult
(MHz) (kHz)
(MHz)
149 5745 MHz 16.32 25.04 500 Complies
157 5785 MHz 16.32 24.16 500 Complies
165 5825 MHz 16.24 23.60 500 Complies
Note: Allthe test values were listed in the report.
Forplots, only the channel with maximum re sults wa s shown.
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6 dBBandwidth Plot on Configuration IEEE802.11n MCS0 20MHz/ Ant. 1 + Ant. 2 (2'IX) / 2462 MHz
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6 dBBandwidth Plot on Configuration IEEE802.11n MCS0 20MHz / Ant. 3 + Ant. 4 + Ant. 5 (3'IX)

/ 5745 MHz
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6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0 SOMHz / Ant. 3 + Ant. 4 + Ant. 5 (3TX)

30 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 20 ms

i

AN AN Ak
W Y

Delta 1 [T1 ]
1.84 dB
76.160000000 MHz
OHBW 88|.0 )OP00 MHz
Mgrker| 1
Q = |IEN
00 ca
,‘\ o 1
daBm
w GHz
Tdmp 2
dBm
h . Gy ¢ ) GHz
i |

F2

/ 58775 MHz
Ref 20 dBm *Att
20
10
D1 5.94|1 dBi
-10
iq
it
F-30
|40
50
|60
|70
s
-80
Center 5.775 GHz
Date: 19.FEB.2013 13:10:41

16 MHz/

Span 160 MHz

6 dBBandwidth Plot on Configuration IEEE802.11b / Ant. 2 (1TX) / 2437 MHz
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6 dBBandwidth Plot on Configuration IEEE802.11g / Ant. 1 + Ant. 2 (2'IX) / 2437 MHz
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6 dBBandwidth Plot on Configuration IEEE802.11a / Ant. 3 + Ant. 4

+ Ant. 5 (3'IX) / 5825 MHz
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4.5. Radiated Emissions Measurement

4.5.1. Limit

30dBc mn any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) lmit in the table below has

to be folowed.

Frequencies Feld Stre ngth Measurement Distance
(MHz) (micorvolts/ me ter) (me ters)
0.009~0.490 2400/ F(KHz) 300
0.490~1.705 24000/ HKHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.5.2. Measuring Instruments and Se tting

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

spectrum analyzerand receiver.

Spectrum Parameter Se tting
Attenuation Auto
Start Frequency 1GHz

Stop Frequency

10th camerhamonic

RB/ VB (Emission in restricted band)

1MHz/ 3MHz forPeak, 1MHz/ 10Hz for Average

RB/ VB (Emissio n in no n-re stric te d
band)

100kHz / 300kHz forpeak

ReceiverParameter

Se tting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RB200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1GHz / RB 120kHz for QP
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4.5.3. TestProcedures

1.

10.

Configure the EUTaccording to ANSIC63.10. The EUTwas placed on the top of the tumtable
0.8 meterabove ground. The phase centerofthe receiving antenna mounted on the top ofa
height-variable antenna towerwasplaced 3 metersfaraway from the tumtable.

Poweron the EUTand all the supporting units. The tumtable was rotated by 360 degrees to
determine the position ofthe highest radiation.

The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emissions field strength of both horzontal and
vertic al polariza tion.

Foreach suspected emissions, the antenna towerwas scan (from 1 M to 4 M) and then the
tumtable wasrmtated (from 0 degree to 360 degrees) to find the maximum reading.

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

For emissions above 1GHz, use 1IMHz VBW and 3MHz RBW forpeak reading. Then 1MHz RBW
and 10Hz VBW foraverage reading in spectrum analyzer.

When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging overone complete pulse train, including blanking intervals, aslong
as the pulse train does not exceed 0.1 seconds. As an altemative (provided the transmitter
operates forlongerthan 0.1 seconds) orin cases where the pulse train exceeds 0.1 seconds,
the measured field strength shallbe determined from the average absolute voltage during a
0.1 second interval during whic h the field strength isat its maximum value.

I the emissionslevelofthe EUTin peakmode was3 dBlowerthan the average limit specified,
then testing wilbe stopped and peakvaluesof EUTwilbe reported, otherwise, the e missions
which do nothave 3 dBmargin wilbe repeated one by one using the quasi-peakmethod for
below 1GHz.

Fortesting above 1GHz, the emissions levelofthe EUTin peakmode waslowerthan average
limit (that means the emissions level in peak mode also complies with the limit in average
mode), then testing wil be stopped and peak values of EUTwill be reported, otherwise, the
emissions wilbe measured in average mode again and reported.

In case the emission is lowerthan 30MHz, loop antenna hasto be used formeasurement and
the recorded data should be QPmeasured by receiver. High —Iow scanisnotrequired in this

case.

Report Format Version: 01 Page No. .46 0f 101
FCC ID: PY312400219 Issued Date : Mar 14,2013



SPORTON LAB. Re po 1t No.: FR322315AA

4.5.4. Test Setup Iayout

Forradiated emissions below 1GHz

RX Amtenna

EUT

"fnl l—— Im — T

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver & {,

Forradiated emissions above 1GHz

RX Antenna

Metal Full Soldered Ground Plame:

4.5.5. TestDeviation
There isno deviation with the original standard.
4.5.6. EUTOperation during Test

The EUTwasprogrammed to be in c ontinuo usly transmitting mode.
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4.5.7. Results of Radiated Emissions (9kHz~30MHz)

e mperature 21°C Hum id ity 56.4%
Test Engineer Kenne th Huang Configura tions Nommal Link
Te st Date Jan. 23,2013
Freq. Ievel Overlimit Limit Iine Remark
(MHz) (dBuV) (dB (dBuV)
- - - - Se e Note
Note:

The amplitude of spurious emissionsthatare attenuated by more than 20 dBbelow the permmissible

value hasno need to be reported.

Distance extrapolation factor=401log (specific distance / test distance) (dB);

Limit line = specific imits (dBuV) + distance extrapolation factor.
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4.5.8. Results of Radiated Emissions (30MHz~1GHz)

Te m pe ra ture

21°C

Hum id ity

56.4%

Test Engineer

Kenne th Huang

Configura tions

Nommal Link

Test Mode

Mode 2. EUT+ PowerAdapter2

Honizontal

gTLe"'eI {dBuVim)}

Date: 2013-01-23 Time: 11:25:23

90
20
70
60

50

30
20

4{]—|—|

FCCCLASS-B

[A¥]

I N e

b 6

10
ﬁ3ﬂ 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Limit ©Ower Read Cable Preamphntenna T/Pos  #fPos
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Fol/Phase
MHz dBu¥/m dBuV/m dB  dBuV 4B dE  dEfm deg cin
1 30,97 32,47 40,00 -7.53 40030 0.85 27,98 10,30 Peak 1] 400 HORIZONTAL
2 187,14 25,68 43,50 -7.82 51,14 2,04 27,33 0,33 Peak 1] 400 HORIZONTAL
3 562.5% 37,72 4s.00 -8.28 43,02 3,50 27,81 18,92 Peak 1] 400 HORIZONWTAL
4 o &00.34 41.40 44.00 -4.60 45,97 3,73 27,60 19,30 Peak 1] 400 HORIZONTAL
5 00,18 30,74 4,00 -6.24 41,49 4,35 26,80 20,80 Peak 1] 400 HORIZONWTAL
é 037,92 39,84 Ja.00 -6.14 39,35 4,79 26,59 21,81 Peak 1] 400 HORIZONTAL
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Ve ntic al
QTL@"&I {dBuVim) Date: 2013-01-23 Time: 11:31:22
90
80
70
60
FCC CLASS-B
50
20[¥ 7 :
30
20
10
ﬁ3ﬂ 100. 200 300. 400. 500. 600. T00. B00. 900. 1000
Frequency (MHz)
Limit Ower Read Cahle Preampbntenna T/Pas 4/Pos
Freq Lewel Line Limit Lewel Loss Factor Factor Remark Fol/Phase
MHz dBu¥/in dBuVim dE  dBuV 4B dE  dEfm deg Cin
1l g 36,13 34,60 40,00 -2.40 4741  0.93 22,00 1&8.26 QF 101 100 YERTICAL
201 47,79 35,44 40,00 -3.%6 33,60 1.02 27,93 0,75 QP LT 100 YERTICAL
3 51,34 3318 40,00 -4.82 51.51 1.07 27,92  &.532 QP 112 100 YERTICAL
4 p Aal.04 34,12 40,00 -3.87 546,04 1.18 27,98 4,39 Peak 1] 100 YERETICAL
5 77,53 031,22 40,00 -&.07R A0L500 1,32 27,91 731 QF 194 100 YERTICAL
f 149,31 35,48 43,50 -8.02 49,92 1,79 27.51 11.2% Peak 1] 100 YERETICAL

Norte:

The amplitude of spurious emissions that are attenuated by more than 20dBbelow the pemissible

value hasno need to be reported.
Emission level (dBuV/m) = 20 log Emission level (uV/m).
Conected Reading: Antenna Factor+ Cable Ioss+ Read Ilevel-Preamp Factor=Ievel
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4.5.9. Results forRadiated Emissions (1GHz~10%* Hamonic)

Te mperature 25.6 Hum id ity 56%
IFEE 802.11n MC S0 20MHz Ch 1/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Date Jan. 22, 2013
Hornizontal
Lindit Over Read Cablefntenna Preamp AfPos T/Pos
Freq Level  Line Limit Level  Loss Factor Factor Remark Fol/Phase
MHZ dBus i dBus di dBuy de dE/m di i deg
1 823,30 44,36 T4.00 -r9.5d 43,02 3,31 33,06 35,03 Peak 1al 18 HORIZONTAL
2 4823.95 31.30 54.00 -22.70 29, 95 3.31 33.06 35.03 Average 141 18 HORIZONTAL
Ve rtic al
Lindit Over Read Cablefntenna Preamp AfPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase
MHz dBusy A dBuv/m di dBuy di dE/m di cm deg
1 48x3.29 421,45 T4.00 -31.55 41.11 3.31 33,06 35,03 Peak 100 231 WERTICAL
2 4823.49 30,22 54.00 -23.78 28,88 3.31 33.06 35.03 Average 109 231 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 20MHz Ch 6 /
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Da te Jan. 22,2013
Horizontal
Lindt Over PRead Cableintenna Preanp &iPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBuvm dBu S m dE dBuv db  dB/m di m deg
1 4873, 82 34,54 54,00 -19.46 33,08 3,33 33,16 35.03 Average Log 105 HORIZONTAL
2 487588 46,67 74,00 -27.33 45,21 3,33 33,16 35,03 Peak Lo 105 HORIZONTAL
E] TR 1E 5351 T4.00 -20.49 48 B9 405 35,96 35,440 Peak 128 277 HORIZONTAL
e T3l 67 38.66 54.00 -15.34 34.04 4,06 35.95 35.40 Average 128 277 HORIZONTAL

Ve rtic al
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBuv Sm dBuy S m dE dBuy dB dB /m dB <m deg
1 4873.10 37,60 5400 -16.40 36,14 3,33 33,16 35,03 Lverage 1log 102 VERTICAL
2 4873.11 55.05 74.00 -18.95 53.59 3.33 33.16 35.03 Peak Loa 192 VERTICAL
> TIL2.55 BG.3L T4.00 -17.69 5l1.69 4.05 35,96 35,49 Peak 109 344 WERTICAL
4 TIL2.92 40.58 54.00 -13.42 35,95 4.06 35,96 35.40 Average 104 344 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 20MHz Ch 11/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Test Da te Jan. 22,2013
Horizontal
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv Sm dBuy S m dE dBuy dB dB /m dB <m deg
1 4ak3.99 32,63 54,00 -21.37 31,83 3,35 33,26 35.01 Average 1log 238 HORIZONTAL
2 4923.99 45,00 74.00 -29.00 43.40  3.35 33,26 35,01 Peak Lo 238 HORIZONTAL
> TIET. 39 46,50 T4.00 -27.45 41.80 405 35,09 35,40 Peak 109 159 HORIZONTAL
4 TIET.88 35.16 54.00 -18.84 30.41 4.06 36,09 35.40 Average 104 159 HORIZONTAL
Ve ttic al
Lindt Over Read Cablefntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/FPhase
MHz dBuv/m dBuv/m di dBuy di dE/m di cm deg
1 4924.70 31.97 54.00 -22.03 30.37  3.35 33.26 35.01 Lverage 1o 11 VERTICZL
2 4925.49 43,97 T4.00 -30.03 42,37 3.35 33.26 35.01 Peak 169 11 YWERTICAL
3 F385.83 35.31 54.00 -18.62 30.56 4.06 36.09 35.40 sverage 109 213 WVERTICAL
3 F3E7.2D 46,28 4000 -27.72 41,53 4,06 36,09 35,40 Peak 109 213 WVERTICAL
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Te mperature 25.6 Hum id ity 56%
IFEE 802.11n MC S0 40MHz Ch 3/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Date Jan. 22,2013
Honzontal
Linat Over Read Cableintenna Preamp & Pos /Pos
Freg Level Line Limit Leével Lass Factor Factor Remark Pal /Phase
MHZ dBusm dBu S m di dBuy dB dB/m db m deg
1 GEL2.31 42,78 T4.00 -31.22 41.40 3,32 33.09 35.03 Peak 100 295 HORIZONTAL
2 4844, 10 30,02 54,00 -23.98 28.64 3.32 33.09 35.03 Average 100 295 HORIZOHTAL
Ve rtic al
Linat Over Read Cableintenna Preamp &/ Pos Pos
Freg Level Line Limit Leével Lass Factor Factor Remark Pal /Phase
MHZ dBusm dBu S m di dBuy dB dB/m db m deg
1 4841, 10 43.01 74,00 -30.99 41.63 3,32 33.09 35.03 Peak 100 155 VERTICAL
4844.31 29,80 54.00 -24.20 25.42 3.32 33.09 35.03 Average 100 155 YERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 40MHz Ch 6/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Da te Jan. 22,2013
Hornizontal
Lindt Owver Read dCableintenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Ramark Pal/Phase
MHz dBuv'/m dBuy/m dBi dBui dB  dBE/m db m deg
1 4874.02  30.77 54.00 -23.23 29,31 3.33 33.18 35.03 Average 100 225 HORIZOHTAL
2 4874.41 43.98 74.00 -30.02 42,52 3.33 33.1& 35.03 Peak 100 225 HORLIZOHTAL
Ve rtic al
Limit Over Read Cableintenna Preamp &'Pos T/Pos
Freg Level Line Limit Level Lass Factor Factaor Remark Pal/Phase
MHZ dBus/m dBuy S m di dBuy db dBE/m db m deg
1 4874.82 43.57 T4.00 -30.43 42.11 3.33 33.16 35,03 Peak 100 292 VERTICAL
2 4874.84 30.51 54.00 -23.49 29,05 3.33 33.16 35.03 Average 100 292 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IFEE 802.11n MC S0 40MHz Ch 9/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Date Jan. 22,2013
Honzontal
Limit Over Read Cableintenna Preamp &/ Pos /Pos
Freg Level Line Limit Leével Lass Factor Factor Remark Pal /Phase
MHZ dBus Sm dBuy Sm di  dBuy db dB/m db m deg
1 4993, 06 42,70 T4.00 -31.30 41.19 3.34 23.19 35,02 Peak 100 128 HORIZONTAL
2 4903, 95 30,29 54,00 -23.71 2EB.TE 3.34 33.19 35.02 Average 100 128 HORIZOHTAL
Ve rtic al
Linat Over Read Cableintenna Preamp &/ Pos Pos
Freg Level Line Limit Leével Lass Factor Factor Remark Pal /Phase
MHZ dBusm dBu S m di dBuy dB dB/m db m deg
1 4991.57 43,01 T4.00 -30.99 41.50 3.34 33,19 35,02 Peak 100 232 VERTICAL
4903, 74 30,4946 54,00 -23.54 28,95 3.34 33.19 35.02 Average 100 232 WERTICAL
Report Format Version: 01 Page No. .56 0f101
FCC ID: PY312400219 Issued Date : Mar 14,2013



SPORTON LAB.

Report No.: FR322315AA

Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 20MHz Ch 149 /
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TIX)
Te st Da te Jan. 22,2013
Honzontal
Limit  Owver  Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase

MHz dBus//m dBuy m dB dBuy dB dB/m di om deg
1 3829.92 54.39 T4.00 -19.61 55.08 2,84 31.84 35.17 Peak 142 125 HORIZONTAL
2 3529.98 50.85 54.00 =3.15 51.54 2.84 31.84 35.17 Average 142 125 HORIZOHTAL
3 11488.290 41.16 54.00 -12.84 32.55 5.11 38.78 35.28 Average 112 91 HORIZONTAL
4 11488, 20 33,29 A4.00 -20.71 44,638 5.11 38,78 35,28 Peak 112 9l HORLZONTAL

Ve rtic al
Lindt Over Read Cableintenna Preanp LiPas T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBuv/m dBuyv m dBi dBuv db  dBE/m di £m deg
1 389,02 50,37 F4.00 -23.63 51,06  2.84 31.64 35,17 Peak 115 132 VERTICAL
2 382999 45,16 5400 -5 84 48,85 .84 3l.6d 35,17 Lverags 118 132 WERTICAL
3 11488.10 54.91 74,00 <1909 46,30 S.11 38.78% 35.28 Peak 105 92 WERTICAL
= 114858.490 42.31 54.00 -11.69 33.70 5.11 38.78 35.28 Average 105 92 WERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 20MHz Ch 157 /
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Da te Jan. 22,2013
Hornizontal
Lindt Over Read Cablefntenna Preang LiPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBunm dBuy S m A dBiuns dB dB /m dB n deg
1 3856.61 54,63 74,00 -19.37 55,14 2,84 31.81 35,16 Peak 157 119 HORIZONTAL
2 856,54 50.95 54,00 -3.05 51.4%5 d.84 31.81 35,16 Lverage 157 119 HORIZONTAL
3 11560, 99 53,32 74,00 -20.68 44,67 S.13 32§.82 35.320 Peak 110 118 HORIZONTAL
B 11570, 30 40.80 54.00 -13.20 32.13 5.14 38.83 35.30 Average 11a 119 HORIZOHTAL

Ve rtic al
Lindt Over Read Cableintenna Preanp LiPas T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBuv/m dBuyv m dBi dBuv db  dBE/m di £m deg
1 3856.65 52,84 F4.00 -21.16 53,35  X.84 31.81 35,16 Peak 119 86 VERTICAL
2 3855, 66 47,958 54,00 -b.02 48.49 4.84 31.81 35.16 Lverags 11 86 VERTICAL
3 11566, 08 53,22 7400 20,78 44,57 S.13 38.82 35.30 Peak 100 217 WERTICAL
= 11567.80 39.68 54.00 -14.32 31.02 5.13 38.83 35.30 Average 100 217 WVERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 20MHz Ch 165/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TIX)
Te st Date Jan. 22,2013
Hornizontal
Limit  Owver  Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase

MHz dBus//m dBuy m dB dBuy dB dB/m di om deg
1 38327 5247 T4.00 -21.53 531,80 2,84 31.9% 35.15 Peak 144 136 HORIZONTAL
2 3883.31 50.11 54.00 =3.859 50.44 2.84 31.98 35.15 Average 14 136 HORIZOHTAL
3 11649, 7@ 40.55% 54.00 -13.45 31.53 5.16 38.86 35.30 Average 103 90 HORIZONTAL
4 11655, 00 52.62 A4.00 -21.385 43,0 S.1a 35,856 35,30 Peak 103 9 HORLZONTAL

Ve rtic al
Limit  Owver  Read Cablefntenna Preamp &/Pos  T/Pos

Freq Level Line Limit Level  Loss Factor Factor Remark Fal/Phase

MHz dBuy S dButySm dB dBuv db dB/m s < deg
1 3883.32 48.02 54.00 -5.9% 48,35 2.81 31.98 35.15 fverage 116 100 VERTICAL
2 3883.34 51.70 T4.00 -22.30 52.03 2.84 31.98 35.15 Peak 116 108 VERTICAL
3 11648.40 43,47 54.00 -10.53 34.75 5.16 3E.86 35.30 Average 116 298 VERTICAL
4 11657.20 54.38 74.00 -19.62 45.66 5.16 3F.86 35.30 Peak 116 298 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 40MHz Ch 151/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Test Da te Jan. 22,2013
Hornizontal
Lindt  Over  Read dCablesntenna Preamp AfPos  T/Pos

Freg Level Line Limit Level  Loss Factor Factor Remark Pol/Phase

MHz dBus/m dBuy S m dB dBuy dB dB/m di om deg
1 38365.58 5440 T4.00 -19.68 55.01 .84 31.72 35.17 Peak 143 127 HORIZONTAL
2 383G.66 S50.64 54.00 =-3.36 51.25 2.84 31.72 35.17 Average 143 127 HORIZOHTAL
3 11496, 80 39,36 54.00 -14.64 350,74 5.12 3E.7VE 35.2F8 Averapge 100 201 HORIZONTAL
- 11504, 9% 52,26 74,00 -21.74 43,635 5.12 38,79 35,28 Peak 109 201 HORIZONTAL

Ve rtic al
Lindt  Over  Read dCablesntenna Preamp AfPos  T/Pos

Freg Level Line Limit Level  Loss Factor Factor Remark Pol/Phase

MHz dBus/m dBuy S m dB dBuy dB dB/m di om deg
1 38365.68 47.64 5400 -5.36 48,25 2.84 31.72 35.17 Average 117 128 YERTICAL
2 3836.76 51.22 T4.00 -22.7 51.83 2.84 31.72 35.17 Peak 117 128 VERTICAL
3 11502, 60 40,22 54.00 -13.7 31.59 5.12 3E.79 35.2F8 Averapge 117 156 YERTICAL
- 11511, 29 52,90 74,00 -21.19 44,27 5.12 38,79 35,28 Peak 117 156 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11n MC S0 40MHz Ch 159/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Da te Jan. 22,2013
Hornizontal
Lindt  Over PRead <Cablefntenna Preang LiPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv S m dE dBuns dB dB /m dB cm deg
1 3863.29 54,85 74,00 -19.15 55.36 2. 84 31.81 35.16 Peak 1al 183 HORIZONTAL
Fy 863,31 51,97 54,00 -2.93 51,58 4.8%4 31.81 35,16 Average Ll 1ad HORIZONTAL
E] 11588, 1@ 53.35% 74,00 -20.65 44,68 .14 328.82 35.30 Peak 104 191 HORIZOHTAL
3 11589, 90 41.13 54.00 -12.87 321.46 5.14 3E.83 35.30 Average 100 191 HORIZOHTAL
Ve rtic al
Lindt Over Read Cableintenna Preanp LiPas T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuyv m dBi dBuv db  dBE/m di £m deg
1 3863.31 47.36 54.00 -6.8d 47,87 kB4 31.81 35,16 Average 136 133 WERTICAL
2 3863,.35 52,35 74,00 -Xl.65 521.86 .84 321.81 35.16 Peak 136 133 VERTICAL
E] 11592, 80 50.69 74,00 -23.31 42.02 S.14 35,83 35.30 Peak 112 14 WERTICAL
e 11597.180 38.868 54.00 -15.12 30,20 5.15 38.83 35.30 Average 112 14 VERTICAL
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MC S0 20MHz Ch 149/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Test Da te Feb. 19,2013
Horizontal
Limit Owver Read Cablefntenna Preamp &/FPos T/Pos
Freq Level  Line Linmdt Level  Loss Factor Factor Pol /Phase Remark
MHz dBuv/m dBut/m dB  dBuv dé  dB/m dE m deg

1 pk 11484.56 66,82 74.00 -7.18 G53.48 a.a9 39,18 34,85 1o 337 HORIZONTAL Peak
2 pp 11491.0658 51.14 54.080 -2.56 37.850 9.09 39.18 34,855 100 337 HORIZONTAL Average

Ve rtic al
Limit ©Ower Read Cableintenna Preamp &/Pos T/Pos
Freq Level  Line Lindt Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dE cm deg

1 pk 11483, 04 58,84 74,00 -15.16 45,50 9,09 39,19 34,55 1y 135 WERTICAL Peak
2 pp ll492.84 47.29 54.08 -6.71 323.95 9.09 39,14 34,85 100 135 WVERTICAL Average
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MCS0 20MHz Ch 157/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (31X)
Te st Da te Feb. 19, 2013
Hornizontal
Limit Crver Read Cableintenna Preamp A/Pos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBu/m dB dBu dB dB/m dB cm deg
1 pk 11564.56 66,19 74,00 -7.81 52,92 9,11 39,81 34,85 1083 336 HORIZONTAL Peak
2 pp 11571.16 58.57 54.08 =-3.43 327.30 a.11 39,01 34,85 10y 3356 HORIZONTAL Average

Ve rtic al
Limit ©Ower Read Cableintenna Preamp &/Pos T/Pos
Freq Level  Line Linmdt Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dE cm deg

1 pk 1156772
2 pp L1567.84

50,26 F4.00 -14.74
47.60 53,00 -5.40

45,99 9,11 39.al
34.33 9,11 39,01

34,85 10 134 VERTICAL  Peak
34.85 100 134 VERTICAL Average
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MCS0 20MHz Ch 165/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (31X)
Te st Date Feb. 19, 2013
Honzontal
Limit Ower Read Cableintenna Preamp &/Pos T/Pos
Level Line Limit Level Loss Factor Factor Pol /Phase  Remark
= dBu/m dBu ‘m dB dBu dB dB/m dBE cm deg
1 pp 11648 .80 50,9 54,00 -3.10 37.71 Q.11 35,93 34,85 106 336 HORIZONTAL Average
2 i:lk 1165392 61.34 74,08 «12.66 45,19 9,11 38.89 34,85 108 336 HORIZONTAL Peak
Ve rtic al
Limit Over Read Cableintenna Preamp A/Pos T/Pos
Level Line Limit Level Lass Factor Factor Pal/Phase  Remark
z dBuv'/m dBuv/m dB dBuy dB dB/m dB cm deg
1 pp 11650.858 47.56 54,080 -6.44 34,37 9,11 38,95 34,85 106 43 WERTICAL Lyerage
2 i:llc 11550.12 59,63 74,08 -14.37 46,44 9,11 3F. 93 34,85 106 43 VERTICAL Peak
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MCS0 40MHz Ch 151/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Da te Feb. 19,2013
Honzontal
Limit Ower Read Cableéntenna Preamp &/FPos T/Pos
Freq Level  Line Limdt Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBuvm dB dBuv 48 dB/m dB om deg

1 pp 115046, 20
2 pk 11506.36

51.2: 54,089 -2.78
65.33 74.00 -3.67

37.87 Q.14 39,14
51.98 9,19 39,14

34,85 1o 337 HORIZONTAL Average
34. 85 1o 337 HORIZONTAL Peak

Ve rtic al
Limit Ower Read Cableintenna Preamp &/Pos T/Pos
Freq Level  Line Limdt Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBui/m dB  dBuv dB  dB/m dE m deg

1 pp 11507.92
2 pk 11512.84

46,46 54,00 -7.54
SE.7Y 74,00 -15.23

33,11 a.1a 39,14
45.42 9.1 39,14

34, 85 1 135 VERTICAL Lverage
33,85 108 135 VERTICAL Peak
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MCS0 40MHz Ch 159/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (31X)
Te st Da te Feb. 19, 2013
Hornizontal
Limit Crver Read Cableintenna Preamp A/Pos T/Pos
Freq Level  Line Limdit Level  Loss Factor Factor Pol/Phase  Remark
MHz dBuv/m dBu /m dB dBu dB dB/m dB cm deg

1 pp 115835, 64
2 pk 11595.00

50,59 54,00 -3.41
54.65 74,00 -9.35

I37.36 911 38,97
51.42 9,11 38,97

HORIZONTAL Average

34, 85 1wy 337
37 HORIZONTAL Peak

34. 85 1o 3

Ve rtic al
Limit Ower Read Cableidntenna Preamp &/FPos T/Pos
Freg Level  Line Limit Level  Loss Factor Factor Pal/Phase Remark
MHz dBuv/m dBul/m dB  dBuv dié  dB/m dE m deg
1 pk 11592.28 58.72 74.00 -15.28 45.49  9.11 385.97 34,85 L1od 99 VERTICAL  Peak
2 pp 11592.84 47.09 54,080 -5.91 323.86 9.11 38.97 34.85 100 99 VERTICAL v erage
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Te mperature 24.5 Hum id ity 60%
IEEE 802.11ac MCS0 80MHz Ch 155/
Test Engineer Serway Li Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Da te Feb. 19,2013
Honzontal
Lindt Over Read Cablefntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBunm dBuy S m A dBiuns dB dB /m dB n deg
1 3849,99 53,83 74,00 -20.17 54,35 2,84 31.81  35.17 Peak 144 106 HORIZONTAL
2 850,01 51.3% 54,00 -2.87 51.8% d.84 31.81 35.17 Lverage L 1os HORTZONTAL
3 11535, 28 50,27 74,00 -23.7 41.62 S5.13 3§.81 35.29 Peak 100 B2 HORIZONTAL
B 11544.56 36,79 54.00 -17.21 28.15 5.13 38.81 35.38 Average 100 52 HORIZONTAL
Ve rtic al
Limit  Owver  Read Cablefntenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Fal/Phase
MHz dBuy S dButySm dB dBuv db dB/m s < deg
1 3849.95 50.84 TF4.00 -23.16 S51.36 2.84 31.81 35.17 Peak 118 104 VERTICAL
2 IES0.00 47.50 54.00 -5.50 48.02 2.84 31.81 35.17 Average 118 104 VERTICAL
3 1154440 38.55 54.00 -15.47 29,89 5.13 35E.81 35.30 Average 11@ 138 VERTICAL
4 11550, 16 51.51 74.09 -22.49 42,87 5.13 3F.81 35.30 Peak 11a 138 VERTICAL
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Te mperature 25.6 Hum id ity 56%
Test Engineer Robert Chang Configura tions IEEE802.11b Ch 1/ Ant. 2 (1TX)
Te st Date Jan. 22,2013
Honzontal
Lindt O e Read Cablesntenna Preamp L/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Ramark Fal/Phase
MHz dBuv/m dBuv/m dB dBus dB dB/m di om deg
1 4824.02 44.62 54.00 -9.38 43,28 3.31 33.06 35,03 Average 1ol 320 HORIZOHTAL
2 4824.10 46,70 734,00 -27.30 45,36 3.31 33.08 35,03 Peak 101 320 HORIZONTAL
Ve rtic al
Lindt Over Read Cablesntenna Preamp & Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Ramark Pol /Phase
MHz dBuv/m dBuv/m dBE dBuis dB dB/m dB o deg
1 4824.02 44.80 54.00 -9.20 43.46 3.31 33.06 35.03 Average 138 128 VERTICAL
4824, 47.54  74.00 -26.46 46,20 3.31 33,06 35,05 Peak 138 128 VERTICAL
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Te mperature 25.6 Hum id ity 56%
Test Engineer Robert Chang Configura tions IEEE802.11b Ch 6/ Ant. 2 (1TX)
Te st Da te Jan. 22,2013
Hornizontal
Linadt O er Read Cableintenna Preamp &/ Pos /Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv /o dBuv S m di dBuy di dE/m di < deg
1 1624.68 47,15 74,00 -26.85 54,95  1.79 25,83 35.42 Peak 1o9 15l HORIZONTAL
2 lodd. 68 44.44 5400 -9.56 52,24 L.79 25,83 35,42 Lverage Loy 15l HORIZONTAL
3 4873093 50 84 T4.00 -23.16 49,38 3.33 323.1& 35.03 Peak 100 274 HORIZOHTAL
B 4874.02 46,568 54.00 =-7.42 45,12 3.33 33.18 35.03 Average 100 274 HORIZOHTAL
5 7310.31 39.40 54.00 -14.60 34.78 4.06 35,96 35.40 Average 1ol 309 HORIZONTAL
& 311,90 49,74 4,00 -24.26 45,12 4,06 35,96 35,40 Peak 101 399 HORLIZOHTAL
Ve rtic al
Lindt Over Read Cableantenna Preamp &/ Pos Pos
Freg Levsel Line Limit Level Loss Factor Factor Ramark Pol/Phase
MHz dBuv'/m dBuv/m dB dBui dB  dBE/m df cm deg
1 124,64 49,72 74,00 -24.28 57.52 1.79 25,83 35.42 Peak 100 251 WERTICAL
2 124, 66 47.531 54,00 -6.19 55,61 1.79 5,83 35.42 Average 108 251 VERTICAL
E] 4873.94 54.3F 74,00 -19.685 52,86 3,33 33,16 35,03 Peak 109 341 VERTICAL
[ 4 487402 S51.36 54.90 -2.5d 49,90 0 3 .33 FF.16 35,83 Average 1a 341 VERTICAL
5 T3LO.0L 54.39 T4.00 -19.61 49.77 406 35,96 35,40 Peak 114 319 VERTICAL
& T310.30 47.60 54.00 -6.490 42,98 4.06 35.96 35.40 Average 114 319 VERTICAL
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Te mperature 25.6 Hum id ity 56%
Test Engineer Robert Chang Configura tions IEEE802.11b Ch 11/ Ant. 2 (1TX)
Te st Da te Jan. 22,2013
Horizontal
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv S m dB  dBuv dB  dB/m di <m deg
1 dard. 03 44,58 5400 -4 42.98% 335 33,06 35,01 Average L1og 158 HORIZONTAL
2 4924, 06 49,98 F4.00 -24.02 485.3F  3.35 33,26 35,01 Peak Lo 158 HORIZONTAL
E] TIE5.8T 47.51 T4.00 -25.49 42,76 405 35,09 35,48 Peak 163 207 HORIZONTAL
3 TiEG.BT 35,256 54.00 -15.74 30.51 4.06 36,09 35.40 Lverage 163 207 HORIZONTAL
Ve tic al
Lindt Over Read Cablefntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/FPhase
MHz dBuv/m dBuv/m di dBuy di dE/m di cm deg
1 4924.023 5,85 74,00 -23.15 49,25 3,35 33,26 35,01 Peak 114 212 WVERTICAL
2 4924, 3% 46,42 54.00 =7.58 44,82 3.35 33.16 35.01 Average 114 212 VERTICAL
3 7385.34 42.46 54.00 -11.%9 37.71 4,06 36,092 35.40 Average 183 141 VERTICAL
3 73E6.85 51,02 T4.00 -22.9% 46,27 4,00 36,09 35,40 Peak 103 141 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IFEE 802.11g Ch 1/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Da te Jan. 22,2013
Horizontal
Lindt Over PRead Cablefntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv S m di dBuw db  dBE/m di £m deg
1 4800.02 49,99 74,00 -24.01 48.75 3,29 322,99 35,4 Peak 163 99 HORIZONTAL
2 4500, 06 46.59 54,09 -7.41 45,35 3.19 32,99 35,04 Lverage laz @9 HORIZONTAL
E] 4823, 7 45.73  T4.00 -285.27 44.39 .31 33,06 35.03 Peak 152 131 HORIZOHTAL
4 482387 32.55 54.00 -21.45 31.21 3.31 33.06 35.03 Average 152 131 HORIZONTAL
Ve rtic al
Lindt Over Read Cablefntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/FPhase
MHz dBuv/m dBuv/m di dBuy di dE/m di cm deg
1 479993 53.24 74.00 -20.76 52.00 3.29 32.99 35.04 Peak 118 9 VERTICAL
2 4500, 34 58,43 54,00 =3.57 49,19 3.29 32.99 35.84 Average 118 a9 YERTICAL
3 4521.534 31.08 54.00 -22.92 29.74 3.31 33.06 35.03 Average 109 292 VERTICAL
3 4526, 08 46,58 J4.00 -27.42 45,24 .31 33,04 35,03 Peak 109 292 WERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE802.11g Ch 6/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Da te Jan. 22,2013
Hornizontal
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv Sm dBuy S m dE dBuy dB dB /m dB <m deg
1 4873.34 36,14 54,00 -17.85 34,68 0 3,33 33,16 35.03 Average 109 92 HORIZONTAL
2 4873.36 49,69 74,00 -24.31 485.23  3.33 33,16 35,03 Peak Loa 92 HORIZONTAL
E] TION.TI OB6.13 T4.00 -17.8TF7 51.51 4,96 35,96 35.40 Peak 16 52 HORIZONTAL
4 TI09.85 41.70 54.00 -12.30 37.08 4.06 35,96 35.40 Average 1o4 52 HORIZONTAL
Ve rtic al
Linit Over Read Cableintenna Preamp &fPos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHZ dBus/m dBu S m di dBuy db dB/m db <m deg
1 487,60 48,47 54,00 -13.53 39,81 3,33 33,16 35,03 Lverage Lo 203 VERTICAL
2 4872.91 58,35 T4.00 -15.65 G609 3.33 33.16 35.03 Peak 100 204 VERTICAL
E] Til4.61 43,00 54.00 -11.00 3E.38 4.06 35,98 35.40 Average 100 71 WERTICAL
3 7315%. 28 58.7% 74.00 -15.25 54.13 4.06 35,9 35.40 Peak 1oa 71 WERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE802.11g Ch 11/
Test Engineer Robert Chang Configura tions
Ant. 1 + Ant. 2 (2TX)
Te st Date Jan. 22,2013
Honzontal
Lindt Over Read Cableintenna Preamp &/Pos T/Pos
Freig Level Line Limit Leével Loss Factor Factor Ramark Pal/Phasze
MHZ dBuy m By m di dBuy db dBE/m db m deg
1 49x4.01 33,02 54.00 -X0.95 31.42 3,35 33,26 35,01 Lverage 18 1 HORIZONTLL
2 $09x3.71 46,19 T4o00 -2T7.81 4,59 3.35 33,26 35.01 Peak 118 1 HORIZONTAL
3 TR, 18 35,35 S54.00 -1E.G62 30,63 .05 36,02 35,40 Average 100 360 HORIZONTAL
4 JiEe. 18 48,26 T4.00 -25.74 43,51 4,06 36,09 35,30 Peak 100 360 HORIZONTAL
Ve ric al
Lindt Over PRead Cablefntenna Preanp LiPos  T/Pos
Fregq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuv S m di dBuw db  dBE/m di £m deg
1 49:4.65 32,86 5400 -21.14 31.26 3.35 33,26 35,01 Lverage 113 342 VERTICAL
2 4924, 851 44,71 F4.00 -F9.29 43,11 3.35 33,26 35,01 Peak 113 342 VERTICAL
E] TIES. 60 50.21 F4.00 -23.7 45,485 4,06 35,00 35,30 Peak 106 9 WERTICAL
4 TABL. TG 36.91 54.00 -17.09 32,186 4.06 36,09 35.40 Average 106 9 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE802.11a Ch 149/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TX)
Te st Da te Jan. 22,2013
Hornizontal
Limit  Owver  Read Cablefntenna Preamp AfPos  T/Pos

Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase

MHz dBus//m dBuy m dB dBuy dB dB/m di om deg
1 3829.99 51.21 54.00 =2.7 51.940 2.84 3l.8d 35.17 Lverage 126 112 HORIZOHTAL
2 3830.03 53.72 T4.00 -20.28 54.41 2.84 31.64 35.17 Peak 126 112 HORIZOHTAL
3 11486, 20 43.55 54.00 -10.45 34.9 5.11 38.78 35.28 Average 1ol 198 HORIZOHTAL
4 11495, 140 55,36 /A4.00 -18.84 46,749 S.12 38.78 35.28 Peak 1ol 198 HORLIZOHTAL

Ve rtic al
Lindt Over Read Cablefntenna Preang LiPos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase

MHz dBunm dBuy S m A dBiuns dB dB /m dB n deg
1 g2, 0| 47,85 54000 -6.15 48,54 2.84 Sl.ed 35,17 Average 117 131 VERTICAL
2 3830.02 51,185 74,00 -k2.82 51.87 .84 31.84 35,17 Peak 117 131 VERTICAL
E] 11485.28 56.29 74,00 -17.71 47.68 S.11 325.78% 35.2% Peak 100 183 VERTICAL
e 11485.70 44.64 54.00 =-9.36 36.03 5.11 38.78 35.28 Average 100 183 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE802.11a Ch 157/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3'IX)
Te st Da te Jan. 22,2013
Honzontal
Lindt Over Read Cablefntenna Preang LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv S dBuvy S m dB dBuv dB dB/m de £ deg
1 356,64 50,08 54.00 3,92 58,59 2,84 31.81 35,16 Average 141 75 HORIZOHTAL
2 3856.65 52.49 74,00 -21.51 53,00 .84 31.81 35.16 Peak 141 75 HORIZONTAL
E] 11570, 68 52.97 74,00 -21.03 44,30 .14 328.83 35.30 Peak lal 143 HORIZOHTAL
e 11572.80 40.89 54.00 -13.11 32,22 5.14 38.83 35.30 Average lal 143 HORIZOHTAL
Ve ric al
Lindt Over PRead <Cablefntenna Preanp LiPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv S dBuvy S m dB dBuv dB dB/m de £ deg
1 3856.59 52,97 74,00 -21.03 53,48  2.84 31.81 35,16 Peak 141 57 WERTICAL
2 385G.66 50,33 54,00 -3.67 50.84 d.84 31.81 35,16 Lverage 141 57 VERTICAL
E] 11570.38 52,23 74,00 -21.77 43.55 .14 328.83 35.30 Peak 100 193 VERTICAL
e 11572.80 40.25 54.00 -13.75 31.58 5.14 38.83 35.30 Average 100 193 VERTICAL
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Te mperature 25.6 Hum id ity 56%
IEEE 802.11a Ch 165/
Test Engineer Robert Chang Configura tions
Ant. 3 + Ant. 4 + Ant. 5 (3TIX)
Te st Da te Jan. 22,2013
Honzontal
Limit  Owver  Read Cablefntenna Preamp AfPos  T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase
MHz dBus//m dBuy m dB dBuy dB dB/m di om deg
1 383,27 54,52 T4.00 -19.4F 54,85 2,84 31.9% 35.15 Peak 141 134 HORIZONTAL
2 3883.32 50.74 54.00 =3.26 51.07 2.84 31.98 35.15 Average 141 134 HORIZOHTAL
3 11650.30 41.29 54.00 -12.71 32.57 5.16 38.86 35.30 Average 115 305 HORIZONTAL
4 11652.19 32,23 A4.00 -21.77 43.51 S.1a 35,856 35,30 Peak 115 305 HORLZOHTAL
Ve rtic al
Limit  Owver  Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Fol/Phase
MHz dBus//m dBuy m dB dBuy dB dB/m di om deg
1 3883.22 SO.7F T4.00 -23.22 51.11 2,84 31.9% 35.15 Peak 11a 337 VERTICAL
2 3883.32 47.43 54.00 =5.57 47.76 2.84 31.98 35.15 Average 116 337 VERTICAL
3 11648.50 42.80 54.00 -11.20 34.08 5.16 38.86 35.30 Average 100 152 VERTICAL
4 11648, /2 24,78 A4.00 -19. 22 46,00 S.1a 35,856 35,30 Peak loa 152 VERTLICAL
Note:

The amplitude of spurious emissions that are attenuated by more than 20dBbelow the pemmissible

value hasno need to be reported.
Emission level(dBuV/m) = 20 log Emission level (uV/m).
Comected Reading: Antenna Factor+ Cable Ioss+ Read Ievel- Preamp Factor=Ievel
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4.6. Emissions Measurement
4.6.1. Limit

30dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be folowed.
Frequencies Feld Stre ngth Measurement Distance
(MHz) (micorvolts/ me ter) (me ters)
0.009~0.490 2400/ F(KHz) 300
0.490~1.705 24000/ HKHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. Measuring Instruments and Se tting

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

spectrum analyzer.

Spectrum Parameter Se tting

Attenuation Auto

Span Frequency 100 MHz

RB/ VB (Emission in re stric ted band) 1MHz/ 3MHz forPeak, 1 MHz/ 10Hz for Average
RB/ VB (Emission in non-re stricted band) 100 kHz / 300 kHz forPe ak

4.6.3. TestProcedures

ForRadiated band edges Measurement:

1. 'The test procedure is the same as section 4.5.3, only the frequency range investigated is
limited to 100MHz around band edges.

ForConducted Out of Band Emission Me asureme nt:

1. Testwasperformed naccordance with KDB558074 v02 Guidance forPerforming Complance
Me asure me nts on Digital Tansmission Syste ms (DTS) Operating Under§15.247 section 10.1
Unwanted Emissions into Non-Restricted Frequency Bands Measurement Procedure

2. 'The conducted emission testisperformed oneach TXportofoperating mode
without summing oradding 10log (N) sinc e the limit is relative e mission limit.

Only worstdata ofeach operating mode ispresented.
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4.6.4. Test Setup Iayout

ForRadiated band edges Measurement:

This te st se tup layout isthe same asthat shown in section 4.5.4.
ForConducted Out of Band Emission Me a sure me nt:

This te st setup layout isthe same asthat shown in section 4.4.4.

4.6.5. Test Deviation

There isno deviation with the original standard.

4.6.6. EUTOperation during Test

The EUTwasprogrammed to be in ¢ ontinuo usly transmitting mode.
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4.6.7. Test Resultof Band Edge and Fundamental Emissions

e mperature 25.6°C Hum id ity 56%
IEEE802.11n MCS0 20MHz Ch 1, 6, 11/
Test Engineer | Magic Lai C onfig ura tions
Ant. 1 + Ant. 2 (2TX)
Test date Jan. 20, 2013
Channell
Lindit Owver Read Cablefntenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBus A dBuv S m di dBuy di dE/m di cm deg
1 239008 53,81 54,00 -0.19 23.42 2032 XEVLT 0,00 Lverage liad 97 HORIZOHNTAL
2 2390.080 G6E.49 T4.00 =551 38.10 2.22 IXE.1T Q. 00 Peak 160 97 HORIZONTAL
3 2309, 44 101.76 T1.33 2,22 IE.21 0.090 Average 160 97 HORIZONTAL
4 24059, 60 111.69 61,26 2.2 2E.21 2. 00 Peak 160 97 HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2412 MHz.
Channel 6
Lindt  Over  PRead Cabletntenna Preanp LfPos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv S m dE dBuns dB dB/m dB cm deg
1 368,40 65,55 V4,00 -8.47 35,15 2.:1 :E.17 0 0,00 Peak 1i2 51 HORIZONTAL
2 390,00 51.38% 54,00 -2, 20,99 k) FE.IT 0 0,00 Average 122 81 HORIZONTAL
3 2434, 68 108,49 FELOY O 2.13 M9 0,00 Lverage 122 81 HORIZONTAL
4 2434.76 119.41 B8.89 2.13 15.29 0,00 Peak 122 81 HORIZOHTAL
5 2484.14 G7.98 T4.00 -5.02 37.34 2.26 2§.38 Q.00 Peak 122 81 HORIZONTAL
& 2484.46 53.5: 54.00 -0.48% 22.88 2.6 XE.IE Q.00 Average 122 51 HORIZONTAL
kem 3, 4 are the fundamentalfrequency at 2437MHz.
Channel 11
Lindt Over PRead Cablefntenna Preanp LiPas  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
Mz dBu/m dBuv S m dB  dBuw db  dBE/m di m deg
1 2459, 44 102,35 UL S L 9,00 Lverags 156 346 HORIZONTAL
2 a4, 56 113,35 .78 2.4 IXB.33D Q.00 Peak 156 346 HORIZONTAL
3 2483.98 70,92 T4.00 -3.08 40,28 2.5 IE.3E Q.00 Peak 156 346 HORIZONTAL
[2 2484.46 53.98 54.00 -0.02 233.34 2. 26 XE.3E 0. 00 Average 156 346 HORIZONTAL |
em 1,2 are the fundamentalfrequency at 2462 MHz.
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T mperature 25.6°C Hum id ity 56%
IEEE 802.11n MCS0 40MHz Ch 3,6, 9/
Test Engineer | Magic lai Configura tions
Ant. 1 + Ant. 2 (2TX)
Test date Jan. 20, 2013
Channel3
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBus mo dBuv m dB dBuy dB dB ‘m d& < deg
1 390,00 53,73 54,00 -0.27 23,34 2.2 E.1T 0 0,00 Lverage 123 31 HORIZONTAL
2 2300.00 67,31 74,00 -5.89 36,92 0 2. 22 18,17 0,00 Peak 123 31 HORIZONTAL
E] 2424565 106, 23 75.75 2,23 XR.2G 0. 80 Peak 123 31 HORIZONTAL
3 2425.81 9G24 65.76 2,23 XR.25 Q.00 Average 123 31 HORIZONTAL
tem 3,4 are the fundamentalfrequency at 2422 MHz.
Channel 6
Lindt Over Read Cableintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuyv m dB dBuv db  dBE/m di m deg
1 2389.68 51.52 S54.00 -2.45 21.14 2.1 28,17 0,80 Average 152 272 HORIZONTAL
p 2390.00 66,10 74,00 -7.99 35,71 2,22 18.17 Q.00 Peak 152 272 HORIZONTAL
3 431,87 109,53 TR.O5 2,23 I8.25 Q.00 Average 152 272 HORIZOHTAL
) 2434.12 111.6&% 51.12 2.23 18.29 0. 00 Peak 152 272 HORIZONTAL
5 2484.46 53.73 54.00 -0.27 23,09 2.6 IE.3E 2.0 Average 152 272 HORIZOHTAL
5] 2484.46 BE.3F 74000 -5.62 3774 2.2 IE.3EH 9,80 Peak 152 272 HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437MHz.
Channel9
Lindt Over Read Cablefntenna Preanp L/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv Sm dBuy S m dE dBuy dB dB /m dB <m deg
1 4G, 87 96,13 G560 224 2829 0,00 Lverage 154 138 HORIZONTAL
2 1446, 87 106,47 5. 2,24 2B.29 0 Q.00 Peak 154 138 HORIZOHTAL
> 2483. 82 66.43 T4.00 -7.57 35.79 2.26 28.38 Q.00 Peak 154 138 HORIZONTAL
4 2484.78 53,15 54.00 -0.85 22.51 2.5 IXR.IE Q.00 Average 154 138 HORIZONTAL
tem 1, 2 are the fundamentalfrequency at 2452 MHz.
Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m).
Conected Reading: Antenna Factor+ Cable Ioss+ Read Ilevel-Preamp Factor=Ievel
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T mperature 25.6°C Hum id ity 56%
IEEE802.11b Ch 1,6, 11/
Test Engineer | Magic Iai Configura tions
Ant. 2 (1TX)
Test date Jan. 20, 2013
Channell
Lindt Over Read Cableintenna Preanp LiPas T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuyv m dBi dBuv db  dBE/m di £m deg
1 390,00 53,54 54,00 -0.46 23,15 2ok 2E.1T 0 0000 Average 123 155 HORIZONTAL
2 00,00 o4, 82 7400 -9.18% 34,43 3.x2 FE.1T 0 0.00 Peak 123 155 HORIZONTAL
3 2401164 115,84 . ikl 2,23 XE.2] Q.00 Peak 123 155 HORIZONTAL
= 2411.36 111,26 G0, 83 2,22 IXE.21 0.90 Average 123 155 HORIZOHTAL
tem 3,4 are the fundamentalfrequency at 2412 MHz.
Channel 6
Lindt  Over Read Cablefntenna Preanp L/ Pos /Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuv S m dB dBuns dB dB/m dB £m deg
1 390,080 53,76 54000 -0024 23,37 20220 28,17 0,00 Average 156 144 HORIZONTAL
2 230000 66,17 74,00 -7.83 35,78 .rr FEOLT O Q.00 Peak 156 144 HORIZONTAL
ES 2365, 36 115,15 &, 63 2.23 28,29 0,00 Lverage 156 144 HORIZOHTAL
B 2435.36 118,93 G8.41 2.23 2X§.29 Q. 00 Peak 155 144 HORIZOHTAL
5 2483.50 53.65 54.00 -0.35 13.01 2.26 2F.38 Q.20 Average 156 144 HORIZOHTAL
5] 2483.5%0 65,48 T4.00 -§.52 34.54 2,26 2E.358 9,00 Peak 156 144 HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
Channel 11
Lindt Over Read Cablefntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/FPhase
MHz dBuv/m dBuv/m di dBuy di dE/m di cm deg
1 il 2a 112,54 #1.497 224 B33 0,00 Lverage 141 86 HORIZONTAL
2 2461, 28 117,08 G6.51 2,24 ZE.E3D Q.00 Peak 141 86 HORIZONTAL
3 2483.50 53.82 54.00 -0.18% 23.18 2.26 28.38 9.200 Average 141 86 HORIZONTAL
4 2484. 30 BS.00 V4,00 -7.00 36,30 2,26 2F.38 9,00 Peak 141 B0 HORLZONTAL
tem 1, 2 are the fundamentalfrequency at 2462 MHz.
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T mperature 25.6°C Hum id ity 56%
IEEE802.11g Ch 1,6, 11/
Test Engineer | Magic lai Configura tions
Ant. 1 + Ant. 2 (2TX)
Test date Jan. 20, 2013
Channell
Lindit Over Read Cableintenna Preamp &/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
Mz dBuv /o dBuv/m di dBuy di dE/m di cm deg
1 388,24 68.78 74.00 -5.2@ 38.40 2.11 .17 0.00 Peak 154 € HORIZONTAL
2 2390.00 53.76 54.00 -0.24 23,37 2.22 I8.17 Q.90 Average 154 @ HORIZONTAL
] 2407.03 104,45 74.02 2,22 IXR.21 0.00 Average 154 @ HORIZONTAL
-1 2416, 35 114.59 4. 15 2,23 rB.21 2,20 Peak 154 9 HORLIZONTAL
tem 3,4 are the fundamentalfrequency at 2412 MHz.
Channel 6
Lindt Over Read Cableintenna Preanp LiPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Fol/Phase
MHz dBuv/m dBuyv m dB dBuv db  dBE/m di m deg
1 2389.84 67.23 .00 -5.77 36.84 2.2 28.17 0.00 Peak 154 F HORIZONTAL
2 230000 53,73 5400 -0.27 23.34 2. 22 2E.1T 0,00 Luerage 154 & HORIZONTAL
3 2431.55 119.36 §8.88 1.23 1B.15 Q.00 Peak 154 § HORIZOHTAL
) 2431.87 108,98 7E.50 2.23 28.25 9.00 Average 154 8 HORIZONTAL
5 2486, 20 53.39 54.00 -0.61 22,71 2,26 IXER.42 2.0 Average 154 & HORIZONTAL
5] 2486, 68 67,92 T4.00 -6.08 37.24 2.6 ig.42 9,80 Peak 154 8 HORLZONTAL
tem 3,4 are the fundamentalfrequency at 2437 MHz.
Channelll
Linait Over Read Cableintenna Preamp &/Pos  T/Pos
Fregq Level Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHZ dBus/m By m di dBuv db dB/m db m deg
1 245@,71 L13.51 G, 4,34 8,33 Q.00 Peak 153 320 HORIZONTAL
2 2456, 87 103.47 7.0 2.4 XE.33 Q.00 Average 153 3280 HORIZOHTAL
] 2483.50 53.68 54.00 -0.32 23.04 2.6 IB.3E 0. 00 Average 153 320 HORIZONTAL
-1 2483.50 BE.33 74,00 -5.67 37,469 2.2 28,38 9,20 Peak 153 3290 HORIZONTAL

tem 1, 2 are the fundamentalfrequency at 2462 MHz.

Norte:

Emission level (dBuV/m) = 20 log Emission level (uV/m).
Conected Reading: Antenna Factor+ Cable Ioss+ Read Ilevel-Preamp Factor=Ievel
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For Emission not in Restricted Band
Plot on Configuration IEEE802.11n MCS0 20MHz / Reference Ievel

® *REW 100 kHz Marker 1
*WVEW 300 kHz

RFef 20 dBm *Att 30 dB SWT 5 ms

20 Offpet 1.% dB

Lo - [ 2 ]

| S i

N
i R

Center 2.437 GHz 3 MHz/ Span 30 ME=z

Date: 31.JAN,.2013 10:42:10

Plot on Configuration IEEE802.11n MCS0 20MHz/ CH1 (down 30dBc)
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Plot on Configuration IEEE802.11n MCS0 20MHz/ CH6 (down 30dBc)
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Ploton Co ﬁg uration IEEE 802.11n MCS0 20MHz/ CH11 (down 30dBc)
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SPORTON LAB. Re p Y It NO

.- FR322315AA

Plot on Configuration IEEE 802.11n MCS0 40MHz / Reference Ievel

® *“REW 100 kHz
*WVEW 300 kHz

Ref 20 dEm *ATL 30 dB SWT 10 m=
20 Offpet 1.% dB
Lo [ 2 ]

A/ WA

-&0

Center 2.437 GHz & MHz/ Span &0 MEz

Date: 31.JAN,.2013 10:48:235

Plot on Configuration IEEE802.11n MCS0 40MHz / CH3 (down 30dBc)
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W W T

Bat 10 dEm
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Plot on Configuration IEEE802.11n MCS0 40MHz/ CH 6 (down 30dBc)
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Plot on Configuration IEEE802.11n MCS0 40MHz/ CH9 (down 30dBc)
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Plot on Configuration IEEE802.11n MCS0 20MHz / Reference Ievel

® *REW 100 kHz Marker 1 [T1 ]
*WVEW 300 kHz 13.86 <Bm

RFef 20 dBm *Att 30 dB SWT Z0 ms

20 Offpet 1.% dB

» I Lorlhe ol LMJ (5]
b

Center 5.74% GH=z 3 MEzZ/S Span 30 MEz

Date: 19.FEB.2013 13:30:43

Plot on Configuration IEEE802.11n MCS0 20MHz/ CH 149 (down 30dBc)

wEz sita

Lart y1is 3Ez St a0 282
Datet 13.FEB.20L3 45142
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Plot on Configuration IEEE802.11n MCS0 20MHz/ CH157 (down 30dBc)

Report No.: FR322315AA

Plot on Configuration IEEE802.11n MCS0 20MHz/ CH 165 (down 30dBc)
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Plot on Configuration IEEE802.11n MCS0 40MHz / Reference Ievel

® *RBEW 100 kHz Marker 1 [T1 ]
VEW 300 kHz

®ef 20 deEm *Att 30 dB SWT Z0 m=

-1 R B Yo

Center 5.795 GHz & MEzZ/S Span &0 MEz

Date: 1%.FEB.2013 13:36:3

Plot on Configuration IEEE802.11n MCS0 40MHz/ CH 151 (down 30dBc)
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Plot on Configuration IEEE802.11n MCS0 40MHz / CH 159 (down 30dBc)
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FR322315AA

Plot on Configuration IEEE802.11ac MCS0 80MHz / Reference Ievel

® *REW 100 kHz
VEW 300 kHz

Ref 20 dBm *ATL 30 dB SWT Z0 m=
20 Offket 1.% dB
Lo L [ 2 ]

= | LWL‘WUMMAMML\\

-
@0
Center 5.775 GHz 12 MH=z/ Span 120 MEz
Date: 1%.FEB.2013 13:39:32

Plot on Configuration IEEE802.11ac MCS0 80MHz/ CH155 (down 30dBc)
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Plot on Configuration IEEE802.11b / Reference Ievel

® *RBEW 100 kHz Marker 1 [T1 ]
*WVEW 300 kHz

ref 20 dBEm *“Att 30 dB SWT 5 ms

=

20 offpet 1. dB

\
7

Center 2.437 GHz 3 ME=z/S Span 30 MEz

Date: 31.JAN.Z2013 10:32:03

Plot on Configuration IEEE802.11b / CH1 (down 30dBc)
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Plot on Configuration IEEE802.11b / CH6 (down 30dBc)

Plot on Configuration IEEE802.11b/ CH11 (down 30dBc)
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Plot on Configuration IEEE802.11g / Reference Ievel

® *REW 100 kHz
*WVEW 300 kHz

ref 20 dBEm *“Att 30 dB SWT 5 ms

20 offpet 1. dB

hd E

Ol i

Center 2.437 GHz 3 ME=z/S Span 30 MEz

Date: 31.JAN.2013 10:35:01

Plot on Configuration IEEE802.11g / CH1 (down 30dBc)
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Plot on Configuration IEEE802.11g / CH6 (down 30dBc)

Report No.: FR322315AA

____________________________

Ploton Co ﬁg uration IEFE802.11g / CH11 (down 30dBc)
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.- FR322315AA

Plot on Configuration IEEE802.11a / Reference Ievel

® *RBEW 100 kHz Marker 1 [T1 ]
*WVEW 300 kHz

ref 20 dBEm *“Att 30 dB SWT 20 ms

20 offpet 1. dB

. L LL o [ [
= T
=D | VL

] Tt

Center 5.74% GHz 3 ME=z/S Span 30 MEz

Date: 19.FEB.2013 13:26:17

Plot on Configuration IEEE802.11a / CH 149 (down 30dBc)
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Ploton Co ﬁg uration IEEE802.11a / CH157 (down 30dBc)

Report No.: FR322315AA
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Ploton Co ﬁg uration IEEE802.11a / CH165 (down 30dBc)
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Report No.: FR322315AA

4.7. Antenna Re quire ments

4.7.1. Limit

Except for special regulations, the Iow-power Radio-frequency Devices must not be equipped
with any jacket for instaling an antenna with extension cable. An intentional radiator shall be
designed to ensure that no antenna otherthan that fumished by the responsible party shallbe
used with the device. The use of a permanently attached antenna orofan antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that the usercan replace a
broken antenna, but the use of a standard antenna jack orelectrical connectoris prohibited.
Further, this requirement does not apply to intentional radiators that must be professionaly

installed.

4.7.2. Antenna Connector Construction

Please referto section 3.3 in thistest report; antenna connectorcomplied with the re quire me nts.
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5. ISTOFMEASURING EQUIPMENTS

. . . Calibra ti
Instrument [Manufacturerl Model No. Sernal No. Charactenstics aDaIl on Remark
EMIT st Conduction
. R&S ESCS 30 100377 9kHz ~ 2.75G Hz Oct. 23,2012
Receiver (C0O01-CB)
Conduction
1ISN F.C.C. FC C-1ISN-50-16-2 04083 150kHz ~ 100MHz Nov.26, 2012
(CO01-CB)
Conduction
V- IISN Sc hwarzbeck NSIK 8127 8127-478 9kHz ~ 30MHz Jun. 22, 2012
(C0O01-CB)
Coupling .
D lin TESEQ S108 24348 150kHz ~ 230MHz D 03, 2012 Conduction
ecou ~ ec. 03,
ping (C0O01-CB)
Ne two rk
Conduction
COND Cable Woken Cable 01 0.15MHz~30MHz Dec. 4,2012
(C0O01-CB)
. Conduction
So ftware Audix E3 5.410e - -
(C0O01-CB)
BIOG ia ti
Schaffner CBI6112D 22021 20MHz ~ 2G Hz Jan. 11,2013 | Radiation
ANTENNA (03CH01-CB)
Ioop Antenna Tseq HIA 6120 24155 9 kHz - 30 MHz Nov. 05,2012+ | Radiation
(03CH01-CB)
f HO . .
orHom EMCO 3115 00075790 750MHz~18G Hz Nov. 27,2012 | Radiation
Antenna (03CH01-CB)
Radiation
Hom Antenna | SCHWARZBEAK BBHA 9170 BBHA9170252 15GHz ~ 40G Hz Nov. 23, 2012
(03CHO01-CB)
Pre-Amplifier Agilent 8447D 2944A10991 0.1MHz ~ 1.3GHz Nov. 27,2012 | Hadiation
(03CH01-CB)
Pre-Amplifie r Agilent 8449B 3008402310 1GHz ~ 26.5GHz Nov. 23,2012 | Radiation
(03CH01-CB)
Pre-Amplifie r WM TF-130N-R1 923365 26.5G Hz ~ 40G Hz Jul 31,2012 | HRadiation
(03CHO01-CB)
Spec trum Radiation
R&S FSP40 100056 9KHz~40G Hz Nov. 16,2012
analyzer (03CHO01-CB)
EMITe st ia ti
°s R&S ESCS 30 100355 9KHz ~ 2.75G Hz Mar. 20,2012 | Thadiation
Receiver (03CH01-CB)
Radiation
Tum Table INN CO CO 2000 N/ A 0~360degree N.C.R
(03CH01-CB)
Radiation
Antenna Mast INN CO C02000 N/ A Im-4m N.C.R
(03CH01-CB)
Radiation
RFCable-low Woken Iow Cable-1 N/A 30 MHz - 1 GHz Nov. 18, 2012
(03CH01-CB)
Radiation
RFCable-high Woken High Cable-1 N/ A 1 GHz-26.5 GHz Nov. 18,2012
(03CH01-CB)
Radiation
RFCable-high Woken High Cable-2 N/ A 1 GHz-26.5 GHz Nov. 18,2012
(03CH01-CB)
Radiation
RFCable-high Woken High Cable-3 N/ A 1 GHz- 40 GHz Nov. 18,2012
(03CH01-CB)
Radiation
RFCable-high Woken High Cable-4 N/ A 1 GHz-40 GHz Nov. 18,2012
(03CHO01-CB)
Signal Conducted
R&S FSV40 100979 9KHz~40G Hz Oct. 08,2012
analyzer (THO1-CB)
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. .. Calibration
Instrument Manufacturexy Model No. Serial No. Characterstics Date Remark
Temp. and
1. - Conducted
Humid ity e n Billio n TMH-D3SP TBN-931011 -30~100 degree Jun. 05, 2012
(THO1-CB)
Chamber
RFPower Conducted
. Woken 2 Way 0120A02056002D 2GHz ~ 18GHz Nov. 18,2012
Divider (THO1-CB)
RFPower Conducted
. Woken 3 Way MDC2366 2GHz ~ 18GHz Nov. 18,2012
Divider (THO1-CB)
RFPower Conducted
. Woken 4 Way 0120A04056002D 2GHz ~ 18GHz Nov. 18,2012
Divider (THO1-CB)
. . Conducted
RFCable-high Woken High Cable-7 - 1 GHz-26.5 GHz Nov. 19,2012
(TH01-CB)
. . Conducted
RFCable-high Woken High Cable-8 - 1 GHz-26.5 GHz Nov. 19,2012
(TH01-CB)
. . Conducted
RFCable-high Woken High Cable-9 - 1 GHz-26.5 GHz Nov. 19,2012
(TH01-CB)
. Conducted
RFCable-high Woken High Cable-10 - 1 GHz-26.5 GHz Nov. 19,2012
(TH01-CB)
. Conducted
RFCable-high Woken High Cable-11 - 1 GHz-26.5 GHz Nov. 19, 2012
(THO1-CB)
. Conducted
PowerSensor Anritsu MA2411B 0917223 300MHz~40G Hz Nov. 28,2012
(THO1-CB)
. Conducted
PowerMeter Anritsu MI2495A 1035008 300MHz~40G Hz Nov. 27,2012
(THO1-CB)
Note: Calbration Interval o finstruments listed above isone year.
“* Calbration ntervalof instrumentslisted above istwo years.
N.C.R. meansNon-Calbration required.
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6. TESTIOCATION
SHLJR ADD 6F., No. 106, Sec. 1, Shintai5th Rd ., Shijr City, Taipei, Thiwan 221, RO.C.
TEL 886-2-2696-2468
FAX 886-2-2696-2255
HWA YA ADD No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tho Yuan Hsien, Thiwan, RO.C.
TEL 886-3-327-3456
FAX 886-3-318-0055
IINKOU ADD No. 30-2, Ding fu Tsue n, Linkou Shiang, Taipei, Taiwan 244, R.O.C
TEL 886-2-2601-1640
FAX 886-2-2601-1695
DUNGHU | ADD No. 3, Iane 238, Kangle St., Neihu Chiu, Thipei, Thiwan 114, R.O.C.
TEL 886-2-2631-4739
FAX 886-2-2631-9740
JUNGHE ADD 7F., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.
TEL 886-2-8227-2020
FAX 886-2-8227-2626
NEHU ADD 4F., No. 339, Hsin Hu 2" Rd ., Thipeill4, Thiwan, R.O.C.
TEL 886-2-2794-8886
FAX 886-2-2794-9777
JHUBEIL ADD No .8, Iane 724, Bo-aiSt., JhubeiCity, HsinChu County 302, Thiwan, R.O.C.
TEL 886-3-656-9065
FAX 886-3-656-9085
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