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We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication Laboratory The test
data, data evaluation, test procedures, and equipment configurations shown in this report were made
in accordance with the procedures given in ANSI C63.10: 2013 and the energy emitted by the sam-
ple EUT tested as described in this report is in compliance with conducted and radiated emission
limits.

The test results of this report relate only to the tested sample identified in this report.

i Il
[ I.'_.’

’ | i
Test By: VARNCUS | 6ENT Date: Apr. 07, 2015

Marcus Tseng / Engineer

Prepared By: [(ﬂth Hﬂﬁhﬁ Date: Apr. 07,2015

Karen Huang / Clerk

Approved By: J{W é& MJ Date: Apr. 07,2015

Jim Chang / Asst. Manager

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 3 of 303

Revision History

Report Number Revision Description Issue Date

ER/2015/20029 Rev.00 Initial creation of document Apr. 07, 2015

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 4 of 303

Table of Contents

1. GENERAL INFORMATION...uuuiiiiiieiiccsssniecssssssecsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 7
1.1 ProdUCT DESCIIPLION. ... .eeuiitieiieie ettt sttt ettt e e et ettt e st et e s et e st e besaeeneesseeneesesneenseneeeneans 7
1.2 Product Feature of Equipment Under TESt..........ccoiiiieriiieiene ettt 10
1.3 Test Methodology of Applied Standards.............ceoiiieieieiiee e 11
g LTS A o7 1 1y TSRS 11
1.5 SPECTIAL ACCESSOTICS ...eueeeieieetieiiete et ettt et ettt et e et e e st e te e st et e st ea e e eesseemseeseeseenseeseeneenseeneeneeseeneensesaeeneans 11
1.6 Equipment MOGIfICATIONS ... ...ccuteieiiieieieeie ettt ettt ettt e a ettt et esteese e teeteeneeseseeneenseeneennas 11
2. SYSTEM TEST CONFIGURATION....uuuiiiiiisrniecssssarscsssssssecssssssssssssssssssssssssssssssssssssssssssssssssssssssssases 12
2.1 EUT CONTIGUIALION. ......viiviiiieiieitesieste st et e ete e teesteeseaesebessbeesseesseesseesssesssessseassessseesssesssesssesssenssesssensens 12
B S U B ) S, (o3 <R TRS 12
23 TSt PIOCEAUIE ...c..enteeiiette ettt ettt et e bt e s bt e s at e sat e e bt e bt e sbeesaeeemteeneeenbees 12
24  Measurement Results Explanation EXample...........ccooiiiiiiiiiiiiiiee e 13
2.5  Configuration of Tested SYSIEIM .....cceiiiriiiieieiieee ettt e nes 14
3. SUMMARY OF TEST RESULT ..cuuutiieisnrericcsssanrecsssssssesssssssscssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 16
4. DESCRIPTION OF TEST MODES .....utiiiiinniicnnsnnicssssaniocssssssessssssssssssssssssssssssssssssssssssssssssssssssssass 17
4.1 Operated in U-NIT Bands .........cccceiciiiiiiiieiieriesee e ere et ettt et e seeesaesssessseesseesseesssesssesssesssesssesssessens 17
4.2 The Worst Test Modes and Channel Details ............cooerieieiinieiereeeeee e 19
5. MEASUREMENT UNCERTAINTY .oovvcticccsssrncccsssaneecssssssecssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 21
6. CONDUCTED EMISSION TEST ....cccotvrtieccssseniccsssansecssssssecssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 22
6.1, Standard APPLCADIE .........ccviiiieieeieeieeste ettt ettt et e b e b e e b e et e e bt e bt e tbessbeesbeesb e e beeseesraesraeerbeans 22
6.2.  Measurement EQUIPMENT USCA ........ccoiviiiiiiiiiiieiieiesie ettt steesttestvesesessbeesseessaesbesssessnesssessneans 22
LT FR o1 0 1] 53§ o TS 22
6.4, TSt SET-UP ...ttt ettt h e st s a e et e bt e bt e s bt e s bt e s bt e eateea bt e bt e sbeesaeesaneeas 23
6.5,  Measurement PrOCEAUIE. .........coiiiiiieieie ettt ettt ettt e e et e e et e st e eeeae et e steeeeeneenseeneenes 23
6.6. Measurement RESUIL.........cocooiiiiiie ettt ettt e et ae et e ettt e e e enes 23
7. DUTY CYCLE TEST SIGINAL ..cvtiiiiinsnieccsssaneecsssssscsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 26
8. 26dB & 6dB EMISSION BANDWIDTH MEASUREMENT .....ccovviicnnnniicssssnnnecssssssscsssssssssssssssens 29
8.1 Standard APPIICADIE .......c.eeeiieee ettt ettt ettt steeaeeneens 29
8.2 Measurement PrOCEAUIE..........c.eoiiiiiiiiee ettt ettt et e e et e e aeeae e eeeneeneas 29
8.3  Measurement EQUIPMENT USE ........couiiriiiiiiiiiiiieiieieesieeseeste e ereeteebeesteessaesenessbeesseesseessaesssesseesssenens 30
TR T A 1< o o F TS 30
8.5 Measurement RESUIL. ........ccoiiiiiiiiee ettt ettt ettt et e e neas 31

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029

FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 5 of 303
9. MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT ......uccccercnniicsssnniccsssnssacsssnanes 68
9.1 Standard APPLICADIE ........cccviiiiiiiecieeie ettt ettt et e s e e b e e b e ebe e be e taestaesebeerbeesbeersaesraesraenrreans 68
9.2 Measurement PrOCEAUIE. .........coiiiiieieie ettt ettt et ettt e et e st et e e ne et e saeeeeeneesseeneenes 69
9.3 Measurement EQUIPMENT USEA ........ccoiviiiiiiiiiiieiieiesieste ettt e steesttestaesevessbeesseessaessbesssessnesssessneans 69
L S Ty AT o 1 o TS 69
9.5 Measurement RESULIL.........cooieiiiiiie ettt ettt ettt b et e e a et e ettt ae e enes 70
10. PEAK POWER SPECTRAL DENSITY uuuuuiiiciinneiiccssseneccssssssscsssssssasssssssssssssssssssssssssesssssssssssssssssssssss 72
10.1  Standard APPIICADIE ........ccveeiieiieiieiieieert ettt ettt e te e st esta e s b e e b e esseeseesteessbessbeasbessbeenreesseensrenens 72
10.2 Measurement PrOCEAUIE.........ccuiiuiiiieiee ettt ettt es et e st et e e s e e e eeeeneeneas 73
10.3  Measurement EQUIPMENT USE .......ccouiiriiiiiiiiieiieiiesieeseesteste e eveeteete e aeseaesesessseesseessaesseesssasseesseeens 74
L TS A T o o J U 74
10.5  Measurement RESUIL. ........ccoiuiiiiieeee ettt ettt e ettt e e e b et e e e eneeneas 74
11. UNDESIRABLE RADIATED EMISSION MEASUREMENT1.....ccccceeeee. 95
11,1 Standard APPIICADIE ........ccvieiieiieiieiieeerte ettt ettt et e s esta e s b e e b e esseessaessaessbessseasseasseasseesseasssensns 95
11.2  Measurement EQUIPMENT USE ........couiiiiiiiiiiiiiieiieitieseestesteereesveesbeeie e teeseaesesessseesseesseesseesssessessseesns 97
L1.3 TS SET-UP ...ttt sttt h et a e et e e e e h e e me et e e st e s e sseemeetesseemteaseeneeseeneensas 98
11.4  Measurement PrOCEAUIE. .........cuiiiiiieiee ettt ettt ettt s et eeteene et s e e e eeeeneeneas 99
11.5  Field Strength CalCUlation.........c.ccoviruieiieiiiiiietieieeseesee e eveereeveesteesteesressbessseesseeseesssasseasseesseesssesns 99
11.6  Test Results of Radiated Spurious Emissions form 9 KHz to 30 MHz..........cccccoeevviiiiviieniienieieieen, 100
11.7  Measurement RESUIL.........ccoiiiiiiiiee ettt ettt ettt et ae et e s et eneeeeseeeneens 100
12. TRANSMISSION IN THE ABSENCE OF DATA....uuuiiiiinuniicnsssnniccssssnsecsssssssessssssssssssssssssssssssssss 285
12,1 Standard APPICADIE ........oeeiiiieieieie ettt ettt sttt e e et e ae et et ene e eeeaeeneens 285
122 RESUIE .ttt ettt ettt ettt st e et et e e et et e e h e e n e e bt e st et e eee e s e bt enteneeene et eateeneeteereenten 285
13. FREQUENCY STABILITY .ccottrniiicscssnricsssssnrecsssssssecssssassosssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssss 286
13.1  Standard APPICADIE ........oeeiiiiieieeee ettt ettt sttt ettt et ene e aeereeneens 286
13.2 Measurement PrOCEAUIE..........ccuoiui ittt ettt ettt et e sttt e e et e eesbeeneeeeseeeneens 286
13.3 TSt SET-UP ...ttt ettt ettt e a e e e bt e s et e e st e e e eseemee st estenseeneeneeseeneensesseeneens 286
13.4 Measurement EQUIPMENT USEA ........cccviiiiiiiiiiieiieiie e eie et et e stesbeseveesseessaesseestsessnessseessesssesssessses 286
13.5  Measurement RESUIL.........ccoiiiiiiiiee ettt ettt et ae et e e teene e eeseeeneens 287
14. ANTENNA REQUIREMENT ...cuciiiiiineiicsssssnrecssssessessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssss 290
14.1  Standard APPLICADIE ........cccvievieiieiiesiecie ettt ettt e b e e b e et e e taestaestbeesbeesbeesbeessaesaessbeesseenseenseas 290
14.2  Antenna Connected CONSIIUCLION .......oouirieriiiieierieetieie et te ettt te e et e e steseeeneesaeeneessesneeneesseeneens 290

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 6 of 303

15. MAXIMUM PERMISSIBLE EXPOSURE (MPE) SRR | |
15.1  Standard APPLCADIE .....cc.eevuiiiiiiiieieee ettt e ve et et et et estaestbessaeesbeesbeesbeasseesssessaessseasseenseenses 291

15.2  Maximum Permissible Exposure (MPE) Evaluation ............cccccevvveviiiiiiiiiieiiesceeecre e 292

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 7 of 303

1. GENERAL INFORMATION
1.1 Product Description

General:
Product Name: Vehicle Mount Computer
Brand Name: Honeywell
Marketing Name: Thor VM3
Mpdel No.: VM3WWANUS
Model Difference: N/A

(a)Win7: 99.01.00.0002
Product SW/HW version: (b)Win8: 99.01.00.0004

/ ALXH48

Radio SW/HW version: 10.0.0.27450/ V.1

Test SW Version: 10.0.0 27450

7.3Vdc from Rechargeable Li-ion Battery or 15V from AC/DC
Adapter

P/N: L3-52301624-R / OVT270L1R00 /
50121692-001, Supplier: TOTEX

Model No.: GT-81081-6015-T3, Supplier: GlobTek,
Inc.

Power Supply: Battery:

Adapter :
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WLAN 5GHz:
I-Fi Frequency Modulation
Wi-Fi Range Channels Rated Power (Avg.) Technology
5150~5250 4 15.14dBm
5250~5350 4 14.60dBm
Ila OFDM
5725-5850 5 14.04dBm
HT20 (MIMO Chain 0): 10.57dBm
5150~5250 4 (MIMO Chain 1): 10.44dBm

(MIMO Chain 0+1): 13.52dBm
(MIMO Chain 0): 13.57dBm
4 (MIMO Chain 1): 13.54dBm
(MIMO Chain 0+1): 16.57dBm
(MIMO Chain 0): 15.15dBm
11 (MIMO Chain 1): 16.07dBm
(MIMO Chain 0+1): 18.64dBm
(MIMO Chain 0): 14.27dBm
5 (MIMO Chain 1): 13.74dBm
(MIMO Chain 0+1): 17.02dBm

HT20
5250~5350
11n

OFDM
HT20
5470~5725

HT20
5725-5850
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Wi-Fi Fr}eglllegr;cy Channels Rated Power (Avg.) 11\,/2 Zﬂﬁgﬁgg

HT40 (MIMO Chain 0): 11.03dBm
5150-5250 2 (MIMO Chain 1): 11.30dBm

(MIMO Chain 0+1): 14.17dBm
HT40 (MIMO Chain 0): 11.17dBm
52505350 2 (MIMO Chain 1): 11.48dBm

1n (MIMO Chain 0+1): 14.34dBm OFDM

HT40 (MIMO Chain 0):15.24dBm
5470-5725 5 (MIMO Chain 1): 14.41dBm

(MIMO Chain 0+1): 17.86dBm
HT40 (MIMO Chain 0): 14.27dBm
57755850 2 (MIMO Chain 1): 13.15dBm

(MIMO Chain 0+1): 16.76dBm

Antenna Designation

Internal,

PIFA Antenna:

Part No.: FIT-VM3-ANT-21Y, FIT-VM3-ANT-028
5GHz Gain: 5.5dBi

External,

Dipole Antenna:

1. Model No.: WTS 2450
5GHz Gain: 2.6dBi

2. Model No.: R380500314
5GHz Gain: 5.0dBi

Modulation type

64QAM, 16QAM, QPSK, BPSK for OFDM

Transition Rate:

802.11 a: 6/9/12/18/24/36/48/54 Mbps
802.11 n_20MHz: 6.5 — 144Mbps
802.11 n_40MHz: 13.5 — 300Mbps

CARRPHLFG ARF
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1.2 Product Feature of Equipment Under Test

The equipment under Test (Hereafter Called: EUT) is Vehicle Mount Computer supporting,
GSM / WCDMA / CDMA / LTE, Wi-Fi 802.11abgn, Bluetooth with GPS features, and below is details of

information.

Product Feature
Product Name: Vehicle Mount Computer
Brand Name: Honeywell
Model No.: VM3WWANUS
Model Difference: N/A
FCCID HD5-VM3WWANA
GSM Operating Band(s) GSM 850/1900MHz

GPRS / EGPRS Multi Slot Class | GPRS Class 10/ Class 12

CDMA /EVDO BCO0/BC1/BC10

WCDMA Operating Band(s) FDD Band I1/1IV /V
WCDMA Rel. Version Rel.8

LTE Operating Band(s) FCCBand2/4/5/13/17/25
LTE Rel. Version Rel.9

Wi-Fi Specification 802.11a/b/g/n

Bluetooth Version V4.0 dual mode

Note: The above EUT information was declared by manufacturer. Please refer to the specifications or user’s

manual for more detailed description.
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1.3 Test Methodology of Applied Standards
FCC Part 15, Subpart E 815.407

FCC KDB 789033 D02 General UNII Test Procedures New Rules v01

FCC KDB 662311 D01 Multiple Transmitter Output

ANSI C63.10:2013

Note:

1. All test items have been performed and record as per the above standards.

2. The composite system is compliance with FCC Subpart B is authorized under the cer-
tification procedure.

3. The EUT was placed 1.5m height for frequency above 1GHz in accordance with AN-
SI1 C63.10:2013.

1.4 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.134, Wu Kung Road,
New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan. (TAF code 0513)

FCC Registration Numbers are: 990257
Canada Registration Number: 4620A-4.

1.5 Special Accessories

There are no special accessories used while test was conducted.

1.6 Equipment Modifications

There was no modification incorporated into the EUT.
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2. SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emis-
sion characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz,. The CISPR Quasi-Peak and Average detector mode is employed according
to §15.107. The two LISNs provide 50 ohm/ 50uH of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn ta-
ble shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter (EUT) was ro-
tated through three orthogonal axes and measurement procedures for electric field ra-
diated emissions above 1 GHz the EUT measurement is to be made “while keeping
the antenna in the ‘cone of radiation’ from that area and pointed at the area both in
azimuth and elevation, with polarization oriented for maximum response.” is still
within the 3dB illumination BW of the measurement antenna.
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2.4 Measurement Results Explanation Example
For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.
Note:

The spectrum analyzer offset is derived from RF cable loss and attenuator factor. Fol-
lowing shows an offset computation example with cable loss 1.9 dB and 10 dB attenu-
ator.

Single mode offset
= RF cable loss (dB)+ attenuation factor(dB)=11.9(dB)

N20 MIMO mode offset
= RF cable loss (dB)+ attenuation factor(dB)+ 10 log(Nant) dB+duty facty=14.9(dB)

N40 MIMO mode offset
= RF cable loss (dB)+ attenuation factor(dB)+ 10 log(NANT) dB+duty facty=15.1(dB)
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission

Adapter

EUT

Fig. 2-2 Conducted (Antenna Port) Configuration

DC Power
EUT Supply

Table 2-1 Equipment Used in Tested System

Item| Equipment Mfr/Brand | Model/TypeNo.| Series No. Data Cable | Power Cord

WLAN Test Qualcomm
Software Atheros

10.0.0 27450 N/A N/A N/A

DC Power
2, W HP E3640A | MY40005907 |  Shield Un-shield

Supply
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Fig. 2-3 AC Power Line Conducted Emission

EUT Adapter

Table 2-2 Equipment Used in Tested System

Item Equipment Mfr/Brand |Model/Type No.| Series No. | Data Cable |Power Cord

WLAN Test Qualcomm
Software Atheros

10.0.0 27450 N/A N/A N/A
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3. SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result

§15.207 AC Power Line Conducted Emission Compliant
§15.403(i) . . .
26 dB & 6dB Emission Bandwidth Compliant
§15.407(e)

§15.407(a) Maximum Conducted Output Power Compliant
§15.407(a) Power Spectral Density Compliant
§15.407(b) Undesirable Radiated Emissions Compliant

Transmission in case of Absence of Infor- ]
§15.407(c) Compliant

mation
§15.407(g) Frequency Stability Compliant
§15.203 . .
Antenna Requirement Compliant

§15.407(a)
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FCC ID: HD5S-VM3WWANA

4. DESCRIPTION OF TEST MODES

4.1 Operated in

U-NII Bands

Operated band in 5150 MHz ~5250 MHz:
4 channels are provided for 802.11a, 802.11n HT20

CHANNEL FREQUENCY | CHANNEL FREQUENCY
36 5180 MHz 44 5220 MHz
40 5200 MHz 48 5240 MHz
2 channels are provided for 802.11n_ HT40
CHANNEL FREQUENCY | CHANNEL FREQUENCY
38 5190 MHz 46 5230 MHz
Operated band in 5250 MHz ~5350 MHz:
4 channels are provided for 802.11a, 802.11n_HT20
CHANNEL FREQUENCY | CHANNEL FREQUENCY
52 5260 MHz 60 5300 MHz
56 5280 MHz 64 5320 MHz
2 channels are provided for 802.11n HT40
CHANNEL FREQUENCY | CHANNEL FREQUENCY
54 5270 MHz 62 5310 MHz
Operated band in 5470 MHz ~5725 MHz:
11 channels are provided for 802.11a, 802.11n HT20
CHANNEL FREQUENCY | CHANNEL FREQUENCY
100 5500 MHz 124 5620 MHz
104 5520 MHz 128 5640 MHz
108 5540 MHz 132 5660 MHz
112 5560 MHz 136 5680 MHz
116 5580 MHz 140 5700 MHz
120 5600 MHz
5 channels are provided for 802.11n_ HT40
CHANNEL FREQUENCY | CHANNEL FREQUENCY
102 5510 MHz 126 5630 MHz
110 5590 MHz 134 5670 MHz
118 5590 MHz
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Operated band in 5725 MHz ~5850 MHz:

5 channels are provided for 802.11a, 802.11n HT20

CHANNEL FREQUENCY | CHANNEL FREQUENCY
149 5745 MHz 161 5805 MHz
153 5765 MHz 165 5825 MHz
157 5785 MHz

2 channels are provided for 802.11n_HT40

CHANNEL FREQUENCY | CHANNEL FREQUENCY
151 5755 MHz 159 5795 MHz
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4.2 The Worst Test Modes and Channel Details
1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting mode is programmed.

3. Investigation has been done on all the possible configurations for searching the worst case.

RADIATED EMISSION TEST (Internal Antenna and External Antenna):

RADIATED EMISSION TEST (BELOW 1 GHz)

FREQUENCY |AVAILABLE| TESTED DATA RATE| ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL MODULATION (Mbps) PORT
802.11a 5180~5240 36 to 48 44 OFDM 6 MAIN
802.11a 5260~5320 52 to 64 60 OFDM 6 MAIN
802.11a 5500~5700 100 to 140 116 OFDM 6 MAIN
802.11a 5745~5825 149 to 165 157 OFDM 6 MAIN
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY |AVAILABLE| TESTED DATA RATE| ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL MODULATION (Mbps) PORT
802.11a OFDM 6 MAIN
5180~5240 36 to 48 36,44,48
802.11_HT20 OFDM MCSZ& MIMO
802.11a_ HT40| 5190~5230 38 to 46 38.46 OFDM MCS8 MIMO
802.11a OFDM 6 MAIN
5260~5320 52 to 64 52,60,64
802.11n_HT20 OFDM MCS& MIMO
802.11n_HT40| 5270~5310 54 to 62 54,62 OFDM MCS8 MIMO
802.11a OFDM 6 MAIN
5500~5700 100 to 140 100,116,140
802.11n_HT20 OFDM MCS& MIMO
802.11n_HT40| 5510~5670 102 to 134 102,110,134 OFDM MCSS8 MIMO
802.11a OFDM 6 MAIN
5745~5825 149 to 165 149,157,165
802.11n_HT20 OFDM MCSZ& MIMO
802.11n_HT40| 5755~5795 151 to 159 151,159 OFDM MCSg MIMO
Note:

The field strength of radiation emission was measured as EUT stand-up position (H mode) and lie down po-
sition (E1, E2 mode) for 802.11a/n WLAN Transmitter for channel Low, Mid and High, the worst case H
position was reported.
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ANTENNA PORT CONDUCTED MEASUREMENT:
CONDUCTED TEST
FREQUENCY |[AVAILABLE| TESTED DATA RATE| ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL MODULATION (Mbps) PORT
802.11a OFDM 6 MAIN
5180~5240 36 to 48 36,44,48
802.11n_HT20 OFDM MCSS MIMO
802.11n_HT40|{ 5190~5230 38 to 46 38,46 OFDM MCS8 MIMO
802.11a OFDM 6 MAIN
5260~5320 52 to 64 52,60,64
802.11n_HT20 OFDM MCSS8 MIMO
802.11n_HT40| 5270~5310 54 to 62 54,62 OFDM MCSS8 MIMO
802.11a OFDM 6 MAIN
5500~5700 100 to 140 | 100,116,140
802.11n_HT20 OFDM MCSS8 MIMO
802.11n_HT40| 5510~5670 102 to 134 | 102,110,134 OFDM MCSS8 MIMO
802.11a OFDM 6 MAIN
5745~5825 149 to 165 149,157,165
802.11n_HT20 OFDM MCSS8 MIMO
802.11n_HT40| 5755~5795 151 to 159 151,159 OFDM MCSS8 MIMO
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5. MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/-2.586 dB
26dB Emission Bandwidth +/- 123.36 Hz
The Maximum Output Power Measurement +/-0.96 dB
Peak Power Spectral Density Measurement +/-1.67 dB
Frequency Stability +/-123.36 Hz
Temperature +/- 0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC=+/-0.13%, AC=t+/- 0.2%

Radiated Spurious Emission:

30MHz - 180MHz: +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.
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6. CONDUCTED EMISSION TEST

6.1. Standard Applicable
Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15 t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
50 30 60 50
Note
1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

6.2. Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESCI7 100760 05/26/2014 | 05/25/2015
LISN Rolf-Heine NNB-2/16Z 99012 03/26/2014 | 03/25/2015
LISN FCC FCC-LISN-50/250-25-2-01 04034 03/19/2014 | 03/18/2015
Coaxial Cables N/A WK CE Cable N/A 11/26/2014 | 11/25/2015

6.3. EUT Setup
1. The conducted emission tests were performed in the test site, using the setup in accordance with the
ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and peripherals were
placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4. Test SET-UP

L £ | BUE
B: Wall Plng

LLsN Elcn

6.5. Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all phases of power being supplied by given UE are completed.

6.6. Measurement Result
Note: Refer to next page for measurement data and plots.

Note2: The * reveals the worst-case results that that closet to the limit
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: |Operation mode Test Date:  |Mar. 02, 2015
Temperature: 26 ‘Humidity: ‘60 % Test By: Marcus
Site  ConductionRoom Phase: L1 Temperature: M T
Limit: FCC Class B Conduction({QF) Power;  AC 120VB0Hz Humidity: — 66%
Mode: Operation
Mote: AdapterGT-81081-6015-T3
ConductedEmission
File -20008 Cata &2 Drate: 201572 Time : - 0B85
an.n  dBuy
\ FCC Class B Conduction(QF)
[
“CC Class conduchon(AN ()
-‘-\"""--_._\_“_\""\\H FCC 1 BC i | (A -
— [
40
J : W
(1]
0150 0.5 {MHz) 5 30.000
Reading Correct Measure- '
ho. Mk Freq  Level Factor ment Limit ~ Owver
Mz dBuy &8 dBuv dBuv &8 Dratecion Comment
1 01580 4635 005 4641 8557 -1916 peak
2 01820 4357 006 4363 6438 2076 peak
3 01940 4285 006 43M 6385 2085 peak
4 02060 4083 006 4089 6337 2248 'peﬂk
5 19100 2287 012 2289 5600 -33.0 paak
6 " 93740 4454 032 44 86 6000 -1514 peak
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Site ConductionRoom Phase: N Temperature: M T
Limit: FCC Class B Conduction{QP) Power:  AC 1200M/B0Hz Humidty.  65%

Mode: Operation
Mote: Adapter:GT-81081-6015-T3

ConductedEmission
File -20008 Data #1 Date: 20157372 Time: FT- B.40:3
800 dBuv

‘\ FCC Class B Conduction[OF)
|

FCLC Class B Conducti |:||;_n‘n'l,,'|

0150 0% (MHz) & ao.000

Reading Correct Measure- o
Mo, Mk Freq. Level Factor ment Limit  Ower

MHz oy o 2| dBuy B dB Detector  Comment
01660 4490 005 4495 6516 -2021
01740 4348 005 4354 6477 2123
02560 3987 006 3993 6150 2157
02820 4147 006 4153 6076 -1923
52500 2657 020 2877 6000 3323

i 97740 4406 034 44 40 6000 1560

BRERaE
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7. DUTY CYCLE TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode shall be checked to
ensure its duty cycle in order to compensate for the loss due to insufficient ratio of duty cycle.

All duty cycle is pre-scanned, and result as obtained below shows only the most representative ones where duty

cycle is conducted as the given transmission with given virtual operation that expresses the percentage.
Formula:
Duty Cycle = Ton / (Ton+Toff)

Measurement Procedure:
1. Set span = Zero

2. RBW =8MHz

3. VBW =8MHz,

4. Detector = Peak

Duty Cycle:
Duty Cycle Duty Fator (dB)
802.11a 98.42% 0.07
802.11n_20 96.81% 0.14
802.11n_40 93.33% 0.30

Duty Cycle Factor: 10 * log (1/0.9842) = 0.07
Duty Cycle Factor: 10 * log (1/0.9681) = 0.14
Duty Cycle Factor: 10 * log (1/0.9333) = 0.30
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DUTY CYCLE TEST SIGNAL Measurement Result
802.11a

Agilent R T |Freq/Channel

Center Freq
S.1ERRARERE GHz

Start Freq
513086008 GHz

Stop Freq
C.18BBRBEGE GHz

CF Step
Z.00000000 MHz
Auto Man

Freq Offset

#/EH & - B.AGEAREAE Hz
dBm

82 dB

Time cBm

Time

Copyright 2000-2010 Agilent Technologies

802.11n HT20
Agilent R T |Freg/Channel

Center Freq
S.15000008 GHz

Start Freq
5138000608 GHz

Stop Freq
L.1ERBAREE GHz

CF Step
S.00060008 MHz
Auto Man

Freq Offset
D.000086000 Hz

# ||_|I E: H

Copyright 2000-2010 Agilent Technologies
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802.11n HT40
Agilent R T |Freg/Channel

Center Freq
S.1988006ER GHz

Start Freq
5196080008 GHz

Stop Freq
C.19000006B GHz

CF Step
Z.00000000 MHz
Auto Man

Freq Offset

#JEBH B.08000000 Hz

Signal Track
iy Off

Copyright 2000-2010 Agilent Technologies
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8. 26dB & 6dB EMISSION BANDWIDTH MEASUREMENT
8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.

The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

8.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the Antenna port to the
spectrum analyzer.

a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW Sweep=auto, Detec-

tor = Peak, Trace Mode = Max Hold, Manually readjust RBW until the RBW/EBW ratio is 1% based
on EBW as observed on the result of pre-sequence measurement.

b. Mark the peak frequency and —26dB (upper and lower) frequency.
4. Repeat the procedures as list above until all test default channels (low, middle, and high) are completed.
5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.

a. Set the spectrum analyzer as RBW = 100 kHz, VBW = 3*RBW, Span = 30M/50MHz, Detector=Peak,
Sweep=auto

b. Mark the peak frequency and —6dB (upper and lower) frequency.
6. Repeat above procedures until all test default channel measured were complete.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 30 of 303

8.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer Agilent E4446A MY51100003 | 05/19/2014 | 05/18/2015
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2015 | 01/01/2016
Attenuator Mini-Circuit BW-S10W2+ 002 01/02/2015 | 01/01/2016

Splitter Agilent 11636B N/A 01/02/2015 | 01/01/2016

8.4 Test Set-up

EUT Attenuator SPA
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8.5 Measurement Result

26dB Bandwidth
802.11a

Frequency 26dB Bandwidth 10 Log (B)
(MHz) (MHz) (dB)

5180 23.556 13.72
5220 23.563 13.72
5240 22.818 13.58
5260 23.151 13.65
5300 23.763 13.76
5320 22.860 13.59
5500 22.532 13.53
5580 22.527 13.53
5700 22.866 13.59

802.11n_HT20 (Main)

Frequency 26dB Bandwidth 10 Log (B)
(MHz) (MHz) (dB)
5180 22.871 13.59
5220 22.146 13.45
5240 21.617 13.35
5260 22.450 13.51
5300 22.155 13.45
5320 23.403 13.69
5500 22.769 13.57
5580 22.901 13.60
5700 23.431 13.70
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802.11n_HT20 (Aux)

Frequency 26dB Bandwidth 10 Log (B)
(MHz) (MHz) (dB)
5180 22.324 13.49
5220 22.866 13.59
5240 21.884 13.40
5260 22.286 13.48
5300 22.145 13.45
5320 21.994 13.42
5500 23.096 13.64
5580 22.867 13.59
5700 22.782 13.58

802.11n HT40 (Main)

Frequency 26dB Bandwidth 10 Log (B)
(MHz) (MHz) (dB)

5190 48.107 16.82

5230 48.087 16.82
5270 47.583 16.77
5310 48.050 16.82
5510 47.648 16.78
5550 47.251 16.74
5670 47.7736 16.79

802.11n HT40 (Aux)

Frequency 26dB Bandwidth 10 Log (B)
(MHz) (MHz) (dB)

5190 47.892 16.80

5230 47.421 16.76
5270 47.130 16.73
5310 48.076 16.82
5510 47.440 16.76
5550 47.493 16.77
5670 47.094 16.73
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Frequency
(MHz)

6dB Bandwidth
(MHz)

10 Log (B)
(dB)

5745

16.437

12.16

5785

16.464

12.17

5825

16.391

12.15

802.11n_HT20 (Main)

Frequency
(MHz)

6dB Bandwidth
(MHz)

10 Log (B)
(dB)

5745

17.698

12.48

5785

17.690

12.48

5825

17.692

12.48

802.11n_HT20 (Aux)

Frequency
(MHz)

6dB Bandwidth
(MHz)

10 Log (B)
(dB)

5745

17.698

12.48

5785

17.779

12.50

5825

17.655

12.47

802.11n HT40 (Main)

Frequency
(MHz)

6dB Bandwidth
(MHz)

10 Log (B)
(dB)

5755

36.398

15.61

5795

35.792

15.54

802.11n_HT40 (Aux)

Frequency
(MHz)

6dB Bandwidth
(MHz)

10 Log (B)
(dB)

5755

36.327

15.60

5795

36.074

15.57
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802.11a, 5150~5250 MHz

26dB Band Width Test Data CH-Low (5180MHz)
. Agilent R T |Freg/Channel

Ch Freq 5.18 GHz Trig Free | <5 emumnn oo

Occupied Bandwidth I

Start Freq
5155088608 GHz

1 dBE
Stop Freq

Qe vy 5.20580808 GHz

ﬂ""“n,q-,___ « CF Step
g C.Apaanaae MH=
Auto Man

Freq Offset
B.00000600 Hz

kH=z #\JBH .
: . — Signal Track
d Bandwidth Occ BH Z Par & on off

16.8708 MH=z % dB

Transmit Freq Error 85

Occupie

% dB Bandwidth
Copyright 2000-2010 Agilent Technologies

26dB Band Width Test Data CH-Mid (5220MHz)
iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5.22 GHz Trig Free| ©oo6aanes GHz

Dccupied Bandwidth

Start Freq
5195088608 GHz

Stop Freq
5.245080608 GHz

CF Step
C.AEBBEEEE MHz
8| Huto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

. - . Signal Track
Occupied Bandwidth Occ BH % Pur a (n 0ff

16.8880 MH=z % dB

Transmit Freq Error

% dB Bandwidth
Copyright 2000-2010 Agilent Technologies
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26dB Band Width Test Data CH-High (5240MHz)
i Agilent R T |Freg/Channel

Ch Freq  5.24 GHz Trig Froe | cSemunn o

Dccupied Bandwidth

Start Freq
5.215088608 GHz

Stop Freq
5.265080608 GHz

CF Step
C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

16.7157 MH=z % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FEAETFRP SRS E EHPREL RS FFA RS TERFI0R AL ALAP G T o AT IO
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group




Report No.: ER/2015/20029
FCC ID: HDS-VM3WWANA Issue Date: Apr. 07, 2015
Page 36 of 303

802.11a, 5250~5350 MHz
26dB Band Width Test Data CH-Low (5260MHz)

Agilent R T |Freg/Channel

A
Ch Freqg 5.26 GH=z Trig Free

Occupied Bandwidth I B

Center Freq
5.260000008 GHz

Start Freq
5.235000608 GHz

Stop Freq

N T 5 28508088 GH=z
? sl ot e ¢.

d CF Step
5 ARpRanen MHz

Al Huto Man

Freq Offset
D.000086000 Hz

A kHz #\ENW

- m— - - . —— Signal Track
Occupied Bandwidth Occ BH % Pur On Off

16.7643 MHz % dB

Transmit Freq Error

% dB Bandwidth

26dB Band Width Test Data CH-Mid (5300MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.3 GHz Trig Free Sg@egat@e@r@g%ig

Dccupied Bandwidth

Start Freq
5275088608 GHz

Stop Freq
¢.,..-..4_,.,....-.,,_-,....,‘,,,...1_-.»-.,..;....-1...? 5.32500008 GHz
' T, & CF Step

. S.A000006068 MHz
M| Huto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

16.8768 MH=z % dB

Transmit Freq Error Hz
¥ dB Bandwidth -
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26dB Band Width Test Data CH-High (5320MHz)
Agilent R T |Freq/Channel

Center Freq

Ch Freq 5.32 GHz Trig Fres| © 3oapaaen GHz

Dccupied Bandwidth

Start Freq
5.29500000 GHz

Atten
Stop Freq
L.245000600 GHz

CF Step
C.A0aanae6 MHz
Auto Man

Freq Offset
0000086000 Hz

#U/EH

. . . Signal Track
Occupied Bandwidth Occ BH % Pur On Dff

16.8633 MHz % dB

Transmit Freq Error
% JdB Bandwidth

Copyright 2000-2010 Agilent Technologies
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802.11a, 5470~5725 MHz
26dB Band Width Test Data CH-Low (5500MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.5 GHz Trig Free 5%@?@%%%5%?@

Dccupied Bandwidth

Start Freq
5475088608 GHz

Stop Freq
5.525080608 GHz

CF Step
C.AEBBEEEE MHz
W Huto Man

Freq Offset
B.00000600 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur a (n 0ff

16.8135 MH=z % dB

Transmit Freq Error
% dB Bandwidth

26dB Band Width Test Data CH-Mid (5580MHz)
Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.58 GHz Trig Free| ccoppapes GHz

Dccupied Bandwidth

Start Freq
5.55500808 GHz

Stop Freq
L.ERSRAR6EER GHz

CF Step
5.00000808 MHz
| Cuto fan

Freq Offset
D.000086000 Hz

#UBH

i . Signal Track
d Bandwidth Occ BH % Pur on OFf

16.7828 MHz % dB

Transmit Freq Error Az
% dB Bandwidth
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26dB Band Width Test Data CH-High (5700MHz)
Agilent R T |Freq/Channel

Center Freq

Ch Freq 5.7 GHz Trig Fres| c aapaaen GHz

Dccupied Bandwidth

Start Freq
567500000 GHz

Atten
Stop Freq
L.72500000 GHz

CF Step
C.A0aanae6 MHz
= Futo Man

Freq Offset
0000086000 Hz

#U/EH

. . . Signal Track
Occupied Bandwidth Occ BH % Pur On Dff

16.7933 MH % dB

Transmit Freq Error 5
% JdB Bandwidth

Copyright 2000-2010 Agilent Technologies
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802.11n HT20, 5150~5250 MHz (Main)
26dB Band Width Test Data CH-Low (5180 MHz)
. Agilent R T |Fregq/Channel

Ch Freq 5.18 GHz Trig Free | <5 emumnn oo

Occupied Bandwidth I

Start Freq
5155088608 GHz

Stop Freq
5205080608 GHz

CF Step
C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

; ; Signal Track
Occupied Bandwidth On 0ff

17.8772 MHz

Transmit Freq Error 1
% dB Bandwidth
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26dB Band Width Test Data CH-Mid (5220 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.2 GHz Trig Free | cSamunn oo

Dccupied Bandwidth

Start Freq
5195088608 GHz

Stop Freq
5.245080608 GHz

—= ¢ CF Step
P B S OREEAAEE MHz
T =l Hutn Man

Freq Offset
B.00000600 Hz

. - . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.9287 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-High (5240 MHz)
i Agilent R T |Freg/Channel

Ch Freq  5.24 GHz Trig Froe | cSemunn o

Dccupied Bandwidth

Start Freq
5.215088608 GHz

Stop Freq
5.265080608 GHz

CF Step
5.00680808 MHz
M| Huto Man

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.8230 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT20, 5250~5350 MHz (Main)
26dB Band Width Test Data CH-Low (5260 MHz)

Agilent R T |Freg/Channel

A
Ch Freqg 5.26 GH=z Trig Free

Occupied Bandwidth I B

Center Freq
5.260000008 GHz

Start Freq
5.235000608 GHz

Stop Freq
L.28500000 GHz

CF Step
C.A0060008 MHz
W Huto Man

Freq Offset
D.000086000 Hz

A kHz #\ENW

n - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.9833 MHz % dB

Transmit Freq Error

% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

26dB Band Width Test Data CH-Mid (5300 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.3 GHz Trig Free| c3pepapes GHz

Dccupied Bandwidth

Start Freq
5275008608 GHz

Stop Freq
L.32500000 GHz

CF Step
C.A0060008 MHz
Auto Man

Freq Offset
D.000086000 Hz

. . . Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.8914 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
VLT G ORE 0 AR R WHRIEL RS FoRErRSEERTIR c AFRRERDPEHFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark,WukuDistrict,NewTaipeiCity, Taiwan24803/#7#- # 7 3% % #74* 2 ¥ Fl % 7 1 #& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group




Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 43 of 303

26dB Band Width Test Data CH-High (5320 MHz)
5 Agilent R T |Freq/Channel

Center Freq
5.32000008 GHz

Ch Freq 5.32 GH=z Trig Free
Dccupied Bandwidth

Start Freq
5.295088608 GHz

Stop Freq
L.34500000 GHz

X €« CF Step
S | | 5.09000008 MHz
adhl N §| Auto Man

Freq Offset
D.000086000 Hz

#UEH

- - - — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.9146 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT20, 5470~5725 MHz (Main)
26dB Band Width Test Data CH-Low (5500 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.5 GHz Trig Free 5%@?@%%%5%?@

Dccupied Bandwidth

Start Freq
5475088608 GHz

Stop Freq
5.525080608 GHz

CF Step
C.AEBBEEEE MHz
s Huto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.9423 MH=z % dB

Transmit Freq Error  -133.165 kHz
¥ dB Bandwidth MHz

26dB Band Width Test Data CH-Mid (5580 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.58 GHz Trig Free| ccoppapes GHz

Dccupied Bandwidth

Start Freq
5.55500808 GHz

Stop Freq
L.ERSRAR6EER GHz

CF Step
C.A0060008 MHz
| Cuto Man

Freq Offset
D.000086000 Hz

- - Signal Track
Occupied Bandwidth On Off

17.8302 MHz

Transmit Freq Error .1

% dB Bandwidth
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26dB Band Width Test Data CH-High (5700 MHz)
5 Agilent R T |Freq/Channel

Center Freq
S.70000008 GHz

Ch Freqg 5.7 GHz Trig Free
Dccupied Bandwidth

Start Freq
5675000608 GHz

Stop Freq
L.72500000 GHz

CF Step
C.A0060008 MHz
g Auto Man

Freq Offset
D.000086000 Hz

#UEH

- - - — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.9202 MHz % dB

Transmit Freq Error 5.
% dB Bandwidth
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802.11n HT20, 5150~5250 MHz (Aux)
26dB Band Width Test Data CH-Low (5180 MHz)
. Agilent R T |Fregq/Channel

Ch Freq 5.18 GHz Trig Free | <5 emumnn oo

Dccupied Bandwidth

Start Freq
5155088608 GHz

Stop Freq
5205080608 GHz

CF Step

: N e 500808868 MHz
Loared ol Auto Man
Freq Offset
B.00000600 Hz

# I|_|I E: H

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.9395 MHz % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-Mid (5220 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.2 GHz Trig Free | cSamunn oo

Occupied Bandwidth I

Start Freq
5195088608 GHz

Stop Freq
5.245080608 GHz

CF Step
C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

. - . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.96939 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-High (5240 MHz)
i Agilent R T |Freg/Channel

Ch Freq  5.24 GHz Trig Froe | cSemunn o

Dccupied Bandwidth

Start Freq
5.215088608 GHz

Stop Freq
5.265080608 GHz

> CF Step
W e, S5.00888088 MHz
| Auto Man

Y
e

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.9857 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT20, 5250~5350 MHz (Aux)
26dB Band Width Test Data CH-Low (5260 MHz)

Agilent R T |Freg/Channel

A
Ch Freqg 5.26 GH=z Trig Free

Center Freq
5.260000008 GHz

Dccupied Bandwidth

Start Freq
5.235000608 GHz

Stop Freq
L.28500000 GHz

CF Step
C.A0060008 MHz
oA Futo Man

Freq Offset
D.000086000 Hz

A kHz #\ENW

n - - Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.9893 MHz % dB

Transmit Freq Error -215.917

% dB Bandwidth f
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26dB Band Width Test Data CH-Mid (5300 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.3 GHz Trig Free| c3pepapes GHz

Dccupied Bandwidth

Start Freq
5275008608 GHz

Stop Freq
L.32500000 GHz

CF Step
C.A0060008 MHz
W Huto Man

Freq Offset
D.000086000 Hz

- - Signal Track
Occupied Bandwidth On Off

17.9243 MH

Transmit Freq Error 5
% dB Bandwidth
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26dB Band Width Test Data CH-High (5320 MHz)
5 Agilent R T |Freq/Channel

Center Freq
5.32000008 GHz

Ch Freq 5.32 GH=z Trig Free
Dccupied Bandwidth

Start Freq
5.295088608 GHz

Stop Freq
L.34500000 GHz

CF Step
C.A0060008 MHz
Bl Futo Man

Freq Offset
D.000086000 Hz

#UEH

- - - — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.9201 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT20, 5470~5725 MHz (Aux)
26dB Band Width Test Data CH-Low (5500 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.5 GHz Trig Free 5%@?@%%%5%?@

Dccupied Bandwidth
Start Freq
5.475000060 GHz

Stop Freq
5.525080608 GHz

.11_..\‘.‘11 I
N

CF Step
.l.H-,.-.,L-w'uuh_.,a_,,f,_,._.l. N 599600008 MHz
il Fluto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

; ; Signal Track
Occupied Bandwidth a (n 0ff

17.9285 MH % dB

Transmit Freq Error 4
% dB Bandwidth

26dB Band Width Test Data CH-Mid (5580 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.58 GHz Trig Free| ccoppapes GHz

Dccupied Bandwidth

Start Freq
5.55500808 GHz

Stop Freq
L.ERSRAR6EER GHz

CF Step
L.aopeanna MHz
Bk Futo Man

Freq Offset
D.000086000 Hz

- - Signal Track
Occupied Bandwidth On Off

17.9428 MHz

Transmit Freq Error 51
% dB Bandwidth
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26dB Band Width Test Data CH-High (5700 MHz)
5 Agilent R T |Freq/Channel

Center Freq
S.70000008 GHz

Ch Freqg 5.7 GHz Trig Free
Dccupied Bandwidth

Start Freq
5675000608 GHz

Stop Freq
L.72500000 GHz

CF Step
C.A0060008 MHz
§| Huto Man

Freq Offset
D.000086000 Hz

#UEH

- - - — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

17.98394 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT40, 5150~5250 MHz (Main)

26dB Band Width Test Data CH-Low (5190 MHz)
. Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.19 GHz Trig Free| © {9gaanee GHz

Dccupied Bandwidth

Start Freq
5148088608 GHz

Stop Freq
e e §.24000000 GHz
" CF Step
16.8880666 MHz
| Auto Man

Freq Offset
B.00000600 Hz

kH= #YBW 1.
: . — Signal Track
d Bandwidth Occ BH Z Par & on off

36.7799 MH=z % dB

Transmit Freq Error 15

Occupie

% dB Bandwidth
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26dB Band Width Test Data CH-High (5230 MHz)
iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5.23 GHz Trig Free| ©osgaanes GHz

Dccupied Bandwidth

Start Freq
5188088608 GHz

Stop Freq
5.28800008 GHz

CF Step
el 16.8600888 MHz
I Y At ey LAY Man

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

. - . Signal Track
Occupied Bandwidth Occ BH % Pur a (n 0ff

36.6993 MH=z % dB

Transmit Freq Error 1 kHz

% dB Bandwidth p
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802.11n HT40, 5250~5350 MHz (Main)
26dB Band Width Test Data CH-Low (5270 MHz)
. Agilent R T |Fregq/Channel

Ch Freq 5.7 GHz Trig Froe | cSomumnn oo

Dccupied Bandwidth

Start Freq
522800008 GHz

Atten
Stop Freq
R T N 5.32000008 GHz
?7. PUPPAETAN — p._'.-hlll'lrrb-l.. arrreacehim .
CF Step
160808868 MHz
| Huto Mar

=
—r
o gy e
£ A
T

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

36.8018 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-High (5310MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.31 GHz Trig Free| ©31gpap00 GHz

Dccupied Bandwidth

Start Freq
5.26800008 GHz

Stop Freq
L.36RBOB6R GHz

CF Step
1000680008 MHz
§| Auta Man

Freq Offset
D.000086000 Hz

k #\WEH 1.5

. = » . ' — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

36.6274 MHz % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT40, 5470~5725 MHz (Main)
26dB Band Width Test Data CH-Low (5510 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.1 GHz Trig Froe | c Crmumnn o

Dccupied Bandwidth

Start Freq
5. 468080608 GHz

Stop Freq
5.568000608 GHz

CF Step
10.8680080 MHz
|| Huto Man

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

36.7896 MH=z % dB

Transmit Freq Error
% dB Bandwidth

26dB Band Width Test Data CH-Mid (5550 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.55 GHz Trig Free| ccoopapes GHz

Dccupied Bandwidth

Start Freq
5508006608 GHz

Stop Freq
L.EHRBAREE GHz

CF Step
1686606008 MHz
Auto Man

Freq Offset
D.000086000 Hz

Hz #UBH 1.5 MHz

. . . Signal Track
Occupied Bandwidth Occ BH % Pur On Off

36.6282 MHz % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-High (5670 MHz)
i Agilent R T |Freg/Channel

Ch Freq 5.67 GHz Trig Free | < Comuann o

Dccupied Bandwidth

Start Freq
562800008 GHz

Stop Freq
5.72800008 GHz

CF Step
16.8880666 MHz
Ruto Man

Freq Offset
B.00000600 Hz

#UBH 1.5 b

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

36.5680 MH=z % dB

Transmit Freq Error GE4
% dB Bandwidth
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FCC ID: HD5-VM3WWANA

802.11n HT40, 5150~5250 MHz (Aux)
26dB Band Width Test Data CH-Low (5190 MHz)

iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5198688688 GHz

Dccupied Bandwidth

5.19 GHz

Trig Free

Start Freq
5148088608 GHz

Stop Freq
5.248000608 GHz

CF Step
106060868 MH=z
W Huto Man

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

Signal Track

Off

Occupied Bandwidth Occ BH % Pur On

% dB

36.7465 MH=z

Transmit Freq Error 4
% dB Bandwidth i
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26dB Band Width Test Data CH-High (5230 MHz)
- Agilent R T

Freq/Channel

Center Freq

5.23 GHz 5238000688 GHz

Ch Freq
Dccupied Bandwidth

Trig Free

Start Freq
5188088608 GHz

Stop Freq
¢,-\.r._.-..,-.,-,,.M_.u.....-.v.-u-._ ERNESTY Y R 5 = 2 8 @ @ @ @ @ @ G H Z
'l '
CF Step
160808868 MHz

Ruto Man

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

Signal Track

Occupied Bandwidth Occ BH % Pur

% dB

0n Off

36.7285 MH=z

Transmit Freq Error
% dB Bandwidth
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802.11n HT40, 5250~5350 MHz (Aux)
26dB Band Width Test Data CH-Low (5270 MHz)
iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5.27 GHz Trig Free| ©oooaanes GHz

Dccupied Bandwidth
Start Freq
L.220000060 GHz

Stop Freq
5.32800008 GHz

T .-..».,,.‘.-p.‘..».-p--.—,-.-haa.r-“o
Ih

CF Step
16.8880666 MHz
Ruto Man

Freq Offset
B.00000600 Hz

#UBH 1.5 MHz

; ; — Signal Track
Occupied Bandwidth A (i 0ff

36.6293 MHz

Transmit Freq Error :
% dB Bandwidth 47,138

26dB Band Width Test Data CH-High (5310MHz)

Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.31 GHz Trig Free| ©31gpap00 GHz

Dccupied Bandwidth

Start Freq
5.26800008 GHz

Stop Freq
L.36RBOB6R GHz

, CF Step
T ' 18.8BBRR6EE MHz
LT i || Auto fan

Freq Offset
D.000086000 Hz

#\WEW 1.5 MH=

- - — Signal Track
Occupied Bandwidth A (O Off

36.7932 MHz

Transmit Freq Error 14
® dB Bandwidth : MHz
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802.11n HT40, 5470~5725 MHz (Aux)
26dB Band Width Test Data CH-Low (5510 MHz)
. Agilent R T |Fregq/Channel

Ch Freq 5.1 GHz Trig Froe | c Crmumnn o

Dccupied Bandwidth

Start Freq
5. 468080608 GHz

Stop Freq
5.568000608 GHz

— T CF Step
et N e 16.8880666 MHz
i Bkesm™ | Huto Man

g [t

Freq Offset
B.00000600 Hz

#\UBH 1.

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

36.7911 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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26dB Band Width Test Data CH-Mid (5550 MHz)
3% Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.55 GHz Trig Free| ccoopapes GHz

Dccupied Bandwidth

Start Freq
5508006608 GHz

Stop Freq
L.EHRBAREE GHz

CF Step
1686606008 MHz
== Huto Man

Freq Offset
D.000086000 Hz

k #\WEH 1.5

. = » . ' — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

36.6890 MHz % dB

Transmit Freq Error 1

% dB Bandwidth
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26dB Band Width Test Data CH-High (5670 MHz)
i Agilent R T |Freg/Channel

Ch Freq 5.67 GHz Trig Free | < Comuann o

Dccupied Bandwidth

Start Freq
562800008 GHz

Stop Freq
P Y 5.72800008 GHz

CF Step
16.8880666 MHz
Ruto Man

"
L"‘"Ha.h i
L 1""'!1’1.-;,..1_.*‘_.' .
L LY

Freq Offset
B.00000600 Hz

#UBH 1.5 b

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

36.5868 MH=z % dB

Transmit Freq Error -115.5811
® B Bandwidth 47.894 MH
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802.11a, 5725~5850 MHz
6dB Band Width Test Data CH-Low (5745 MHz)
. Agilent R T |Fregq/Channel

Ch Freq 5.745 GHz Trig Free | o Soper fred

Dccupied Bandwidth

Start Freq
5738000608 GHz

Stop Freq
5.76800008 GHz

CF Step
N c.99000008 MHz
Bl Auto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.5197 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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6dB Band Width Test Data CH-Mid (5785 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.785 GHz Trig Free 5’;:835“@%%%5%?2‘

Dccupied Bandwidth

Start Freq
5. 778008608 GHz

Stop Freq
580800008 GHz

CF Step

T S.00000008 MHz
Bl Auto Man
Freq Offset
B.ARREREAR Hz

. - . Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.5848 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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6dB Band Width Test Data CH-High (5825 MHz)
i Agilent R T |Freg/Channel

Ch Freq 5.825 GHz Trig Free 5%5”5“@"@%%5%‘3,‘21

Dccupied Bandwidth

Start Freq
5818088608 GHz

Stop Freq
5.848000608 GHz

CF Step
eyl G AAGAGGEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

16.4664 MH=z % dB

Transmit Freq Error 5
% dB Bandwidth
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802.11n HT20, 5725~5850 MHz (Main)
6dB Band Width Test Data CH-Low (5745 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.745 GHz Trig Free | o Soper fred

Dccupied Bandwidth

Start Freq
5738000608 GHz

Atter
Stop Freq
5.76800008 GHz

" "
= 9,._.:.,- (-._,_._.-r;...,.1;-‘.'.._,_,"n.-.,-,.p-'L..,ﬂ"._fﬂ P e I.—|-__-—.F-'-_._..u.n,-,_-.-r‘“-d..-ﬁ =
-

||J|
CF Step
3.008000608 MHz

Ruto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.7856 MH % dB

Transmit Freq Error
% dB Bandwidth
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6dB Band Width Test Data CH-Mid (5785 MHz)
% Agilent R T |Freq/Channel

Ch Freq 5.785 GHz Trig Free 5’;:835“@%%%5%?2‘

Dccupied Bandwidth

Start Freq
5. 778008608 GHz

1 dB
Stop Freq
oA b gt 5 o 8 @ @ @ @ @ @ @ G H =
CF Step
300060000 MH=
Ruto Man

Freq Offset
B.00000600 Hz

H 188 kHz

—— _ ' m— Signal Track
Occupied Bandwidth Occ BH Z Pur 9 On Off

17.7845 M % dB

Transmit Freq Error -

% dB Bandwidth
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6dB Band Width Test Data CH-High (5825 MHz)
i Agilent R T |Freg/Channel

Ch Freq 5.825 GHz Trig Free 5%5”5“@"@%%5%‘3,‘21

Dccupied Bandwidth

Start Freq
5818088608 GHz

Atte
Stop Freq

ISy 5.84000000 GHz
|

N

e T, CF Step
e 3.06000000E MHz
Ruto Man

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.6918 MH=z % dB

Transmit Freq Error —25:
% dB Bandwidth 17
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802.11n HT20, 5725~5850 MHz (Aux)
6dB Band Width Test Data CH-Low (5745 MHz)
iz Agilent R T |Fregq/Channel

Ch Freq 5.745 GHz Trig Free | o Soper fred

Dccupied Bandwidth

Start Freq
5738000608 GHz

Stop Freq
. NP IR S 5.76800008 GHz

rebggora .,r__-J'L,__-,,-III‘II., e
CF Step
3.06000000E MHz
Ruto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.7179 MHz % dB

Transmit Freq Error 2
% dB Bandwidth 17

Copyright 2000-2010 Agilent Technologies

6dB Band Width Test Data CH-Mid (5785 MHz)
% Agilent R T |Freq/Channel

Ch Freq 5.785 GHz Trig Free 5’;:835“@%%%5%?2‘

Dccupied Bandwidth

Start Freq
5. 778008608 GHz

Stop Freq
580800008 GHz

CF Step
3.06000000E MHz
Ruto Man

Freq Offset
B.00000600 Hz

H 188 kHz

—— _ ' m— Signal Track
Occupied Bandwidth Occ BH Z Pur 9 On Off

17.7225 M % dB

Transmit Freq Error

% dB Bandwidth

Copyright 2000-2010 Agilent Technologies

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
VLT G ORE 0 AR R WHRIEL RS FoRErRSEERTIR c AFRRERDPEHFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark,WukuDistrict,NewTaipeiCity, Taiwan24803/#7#- # 7 3% % #74* 2 ¥ Fl % 7 1 #& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group




Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 65 of 303

6dB Band Width Test Data CH-High (5825 MHz)
i Agilent R T |Freg/Channel

Ch Freq 5.825 GHz Trig Free 5%5”5“@"@%%5%‘3,‘21

Dccupied Bandwidth

Start Freq
5818088608 GHz

Stop Freq
5.848000608 GHz

CF Step
3.06000000E MHz
Ruto Man

Freq Offset
B.00000600 Hz

- : - Signal Track
Occupied Bandwidth Occ BH % Pur 2 n Off

17.7148 MH=z % dB

Transmit Freq Error 2
% dB Bandwidth 17
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802.11n HT40, 5725~5850 MHz (Main)

6dB Band Width Test Data CH-Low (5755 MHz)
. Agilent R T |Freg/Channel

Ch Freq 5.755 GHz Trig Free 5’;:535“@%%%5%?2‘

Occupied Bandwidth I

Start Freq
5738000608 GHz

Atte 1 dBE
L Stop Freq
578000000 GHz

Y ?"-r.4L\—f'-..n-"'u.--"'-z'-"l-.1-.rl.-.-‘1.-.'"n.c"-“"I-,._!"A-'L-.v-._.l N, PR P N “

A CF Step

=" e, | 5.0000006860 MHz
Ruto Man

Freq Offset
B.00000600 Hz

kH= #YEK 308 kH:
: . — Signal Track
d Bandwidth Occ BH Z Par & on off

36.2224 MHz % dB

Transmit Freq Error

Occupie

% dB Bandwidth
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6dB Band Width Test Data CH-High (5795 MHz)
iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5.795 GHz Trig Free| ©Zocpanes GHz

Dccupied Bandwidth

Start Freq
5. 778008608 GHz

Stop Freq
5.82800008 GHz

A -
T e L va-‘.-‘h-."'._r-"r-.—«llQ

CF Step
C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

. - . Signal Track
Occupied Bandwidth Occ BH % Pur a (n 0ff

36.18439 MH=z % dB

Transmit Freq Error
% dB Bandwidth
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802.11n HT40, 5725~5850 MHz (Aux)

6dB Band Width Test Data CH-Low (5755 MHz)
. Agilent R T |Freg/Channel

Center Freq

Ch Freq 5.755 GHz Trig Free| ©occppnps GHz

Occupied Bandwidth I

Start Freq
5738000608 GHz

Atte 1 dB
L Stop Freq
C.78000000 GH=
S T T PO T P
CF Step
w| 5 AOGAEEEE MH=
Ruto Man

Freq Offset
B.00000600 Hz

kH= #YEK 308 kH:
: . — Signal Track
d Bandwidth Occ BH Z Par & on off

36.1851 MH % dB

Transmit Freq Error A1 1

Occupie

% dB Bandwidth
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6dB Band Width Test Data CH-High (5795 MHz)
iz Agilent R T |Fregq/Channel

Center Freq

Ch Freq 5.795 GHz Trig Free| ©Zocpanes GHz

Dccupied Bandwidth

Start Freq
5. 778008608 GHz

Stop Freq
5.82800008 GHz

- Io‘;...-.-aL-.-|_-,.;'._..l-"...,-.._,J.,.,."I-._._.h,—.-.,."»._.-,__.-‘.._,_\al. ,r-'-‘p-1_.-l-.“"-_-"l|.-..-'1-._.-f Pl gt ek, P'-'lQI “—
i A CF Step

C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

# I|_|I E: H

. - . Signal Track
Occupied Bandwidth Occ BH % Pur a (n 0ff

36.1437 MH=z % dB

Transmit Freq Error 565 kHz

% dB Bandwidth
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9. MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT
9.1 Standard Applicable

OPE]?a ZHEION EUT CATEGORY LIMIT
Access Point (Mater device ) 1 Watt(30dBm)
U-NII-1
Fixed point-to-point Acess Ponit 1 Watt(30dBm)
\' | Mobile and portable clinet device 250mW(23.98dBm)
U-NII-2A \ 250mW(23.98dBm) or 11dBm+10 log B
U-NII-2C \ 250mW(23.98dBm) or 11dBm+10 log B
U-NII-3 \ 1 Watt(30dBm)

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power and the
peak power spectral density shall be reduced by the amount in dB that the direction-al gain of the antenna
exceeds 6 dBi.

The antenna gain is granter than 6 dBi in MIMO mode the limit reduce as below:
Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.5+3.01=8.51dBi

Limit: 23.98dBm — (8.51- 6 dBi) =21.47dBm

Therefore the limit needs to reduce for the U-NII-1, U-NII-2A and U-NII-2C band.

Effective Legacy Gain (dBi) = 5.5+3.01=8.51dBi
Limit: 30dBm — (8.51- 6 dBi) = 27.49dBm
Therefore the limit needs to reduce for the U-NII-3 Band.
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9.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.

3.  Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to
the power meter

4. Power Meter is used as the auxiliary test equipment to conduct the output power measurement.

5. Record the max. reading and add 10 log(1/duty cycle).
Repeat above procedures until all frequency (low, middle, and high channel) measured were com-

plete.

9.3 Measurement Equipment Used

Refer to section 8.3 for details.

9.4 Test Set-up

EUT Attenuator Power Sensor Fower Meter
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9.5 Measurement Result
802.11a
Freauency| TOTAL | TOTAL REQUIRED
CH (l\‘}Hz) Y| POWER |POWER LIMIT RESULT
(dBm) | (mW) (dBm)
36 | 5180 15.14 | 32.659 23.98 PASS
44 | 5220 14.61 | 28.907 23.98 PASS
48 | 5240 1457 | 28.642 23.98 PASS

52 5260 14.60 28.840 | 23.98 or 11+10log(B) =24.65 PASS

60 5300 14.27 26.730 | 23.98 or 11+10log(B) =24.65 [ PASS

64 5320 14.26 26.669 | 23.98 or 11+10log(B) =24.65 [ PASS

100 5500 15.32 34.041 | 23.98 or 11+10log(B) =24.65 | PASS
116 5580 14.90 30.903 | 23.98 or 11+10log(B) =24.65 | PASS
140 5700 13.13 20.559 | 23.98 or 11+10log(B) =24.65 | PASS
149 5745 11.75 14.962 30 PASS
157 5785 12.10 16.218 30 PASS
165 5825 14.04 25.351 30 PASS
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Frequency AVERAGE POWER (dBm)l TOTAL | TOTAL REQUIRED
CH (MH2) | CHAIN 0 | CHAIN 1 POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 10.57 10.44 13.52 22.469 21.47 PASS
44 5220 10.32 10.59 13.47 22.220 21.47 PASS
48 5240 10.22 10.51 13.38 21.766 21.47 PASS
52 5260 13.57 13.54 16.57 45.345 21.47 or 11+10log(B) =24.51 PASS
60 5300 13.39 13.51 16.46 44.266 21.47 or 11+10log(B) =24.45 PASS
64 5320 12.95 13.35 16.16 41.351 21.47 or 11+10log(B) =24.69 | PASS
100 5500 15.15 16.07 18.64 73.192 21.47 or 11+10log(B) =24.57 PASS
116 5580 14.99 15.55 18.29 67.442 21.470r 11+10log(B) =24.60 PASS
140 5700 14.27 13.10 16.73 47.147 21.47 or 11+10log(B) =24.70 | PASS
1499 5745 12.82 11.41 15.18 32.978 27.49 PASS
157 5785 13.11 11.65 15.45 35.086 27.49 PASS
165 5825 14.27 13.74 17.02 50.389 27.49 PASS
802.11n_HT40 MIMO
Frequency AVERAGE POWER (dBm) TOTAL | TOTAL REQUIRED
CH (MH2) | CHAIN 0 | CHAIN 1 POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)

38 5190 11.03 11.28 14.17 26.104 21.47 PASS
46 5230 10.81 11.30 14.07 25.540 21.47 PASS
54 5270 10.94 11.13 14.05 25.388 21.47 or 11+10log(B) =27.77 PASS
62 5310 11.17 11.48 14.34 27.152 21.47 or 11+10log(B) =27.82 PASS
102 5510 11.26 12.12 14.72 29.659 21.47 or 11+10log(B) =27.78 PASS
110 5550 11.80 12.53 15.19 33.042 21.47 or 11+10log(B) =27.74 | PASS
134 5670 15.24 14.41 17.86 61.025 21.47 or 11+10log(B) =27.79 | PASS
151 5745 9.33 7.55 11.54 14.259 27.49 PASS
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10. PEAK POWER SPECTRAL DENSITY
10.1 Standard Applicable

OPE]?a an(l;ION EUT CATEGORY LIMIT
Access Point (Mater device ) 17dBrm/ MHz
U-NII-1
Fixed point-to-point Acess Ponit
\' | Mobile and portable clinet device 11dBm/ MHz
U-NII2A | 11dBm/ MHz
U-NIL-2C | 11dBm/ MHz
U-NII-3 v 30dBm/ 500kHz

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit power
and the peak power spectral density shall be reduced by the amount in dB that the directional gain of

the antenna exceeds 6 dBi.

Note: The antenna gain is granter than 6 dBi in MIMO mode the limit reduce as below:

Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.5+3.01=8.51dBi
Limit: 11 dBm — (8.51- 6 dBi) = 8.49dBm
Therefore the limit needs to reduce for the U-NII-1, U-NII-2A and U-NII-2C band.

Effective Legacy Gain (dBi) = 5.5+3.01=8.51dBi
Limit: 30dBm — (8.51- 6 dBi) = 27.49dBm
Therefore the limit needs to reduce for the U-NII-3 band.
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10.2 Measurement Procedure
1. Place the EUT on the table and set it in transmitting mode.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v01.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to

Spectrum.
4. For U-NII1, U-NII-2A, U-NII-2C Band:

Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth, Sweep
time = Auto (601 pts), detector = sample, traces 100 sweeps of video averaging. (SA-2 with the
omission of procedure X, the integration with 26dB EBW bandwidth)

For U-NII-3 Band:

Set RBW=500 kHz, VBW> 3RBW, where span is enough to capture the entire bandwidth, Sweep
time = Auto (601 pts), detector = sample, traces 100 sweeps of video averaging. (SA-2 with the
omission of procedure X, the integration with 26dB EBW bandwidth)

5. User the cursor on spectrum to peak search the highest level of trace

6. Record the max. reading and add 10 log(1/duty cycle).

7. Repeat above procedures until all default test channel (low, middle, and high) was complete.
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10.3 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A MY51100003 | 05/19/2014 | 05/18/2015
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2015 | 01/01/2016
Attenuator Mini-Circuit BW-S10W2+ 002 01/02/2015 | 01/01/2016
10.4 Test Set-up
EUT Attenuator spectrum
10.5 Measurement Result
802.11a
Frequency PPSD Limit Margin

(MH2z)
5180
5220
5240
5260
5300
5320
5500
5580
5700
5745
5785
5825

(dBm)
1.87
1.43
1.78
1.64
0.73
1.50
1.44
1.30
2.03
4.74
4.97
8.32

(dBm)
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
11.00
30.00
30.00
30.00

(dB)
-9.14
-9.57
-9.22
-9.36
-10.27
-9.50
-9.56
-9.70
-8.97
-25.26
-25.03
-21.68
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Frequency
(MHz)

PPSD
(dBm)

Limit
(dBm)

Margin
(dB)

5180

-0.93

8.49

-9.42

5220

-0.54

8.49

-9.03

5240

-0.74

8.49

-9.23

5260

-0.25

8.49

-8.74

5300
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9.59
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-17.90

802.11n HT40

Frequency
(MHz)

PPSD
(dBm)

Limit
(dBm)

Margin
(dB)

5190 -6.18 8.49 -14.67
5230 -6.47 8.49 -14.96
5270 -7.24 8.49 -15.73
5310 -4.94 8.49 -13.43
5510 -5.95 8.49 -14.44
5550 -5.80 8.49 -14.29
5670 -2.45 8.49 -10.94
5755 -0.47 27.49 -27.96
5795 5.99 27.49 -21.50
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802.11a, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low 5180 MHz)
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Peak Power Spectral Density Data Plot (CH High 5240 MHz)
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802.11a, 5250~5350 MHz
Peak Power Spectral Density Data Plot (CH Low 5260 MHz)
iz Agilent R T |Fregq/Channel
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Peak Power Spectral Density Data Plot (CH High 5320 MHz)
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802.11a, 5470~5725 MHz
Peak Power Spectral Density Data Plot (CH Low 5500 MHz)
iz Agilent R T |Fregq/Channel
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Peak Power Spectral Density Data Plot (CH High 5700 MHz)
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802.11a, 5725~5850 MHz

Peak Power Spectral Density Data Plot (CH Low 5745 MHz)
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Peak Power Spectral Density Data Plot (CH Mid 5785 MHz)
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Peak Power Spectral Density Data Plot (CH High 5825 MHz)
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802.11n HT20, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low 5180 MHz)
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Peak Power Spectral Density Data Plot (CH Mid 5220 MHz)
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Peak Power Spectral Density Data Plot (CH High 5240 MHz)
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802.11n HT20, 5250~5350 MHz
Peak Power Spectral Density Data Plot (CH Low 5260MHz)
iz Agilent R T |Fregq/Channel
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Peak Power Spectral Density Data Plot (CH Mid 5300 MHz)
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Peak Power Spectral Density Data Plot (CH High 5320 MHz)
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802.11n HT20, 5470~5725 MHz
Peak Power Spectral Density Data Plot (CH Low 5500 MHz)
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Peak Power Spectral Density Data Plot (CH High 5700 MHz)
. Agilent R T |Freq/Channel

Center Freq
L.7BBBABGEGE GHz

Start Freq
567500808 GHz

T TR e H, g
; T v v 'h\." ok

i

' Stop Freq
5.725000608 GHz

CF Step
C.AEBBEEEE MHz
Ruto Man

Freq Offset
B.00000600 Hz

Signal Track
0n Off

Copyright 2000-2010 Agilent Technologies

802.11n HT20, 5725~5850 MHz

Peak Power Spectral Density Data Plot (CH Low 5745 MHz)
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Peak Power Spectral Density Data Plot (CH Mid 5785 MHz)
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Peak Power Spectral Density Data Plot (CH High 5825 MHz)
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802.11n HT40, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low 5190 MHz)
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Peak Power Spectral Density Data Plot (CH High 5230 MHz)
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802.11n HT40, 5250~5350 MHz
Peak Power Spectral Density Data Plot (CH Low 5270 MHz)
. Agilent R T |Freq/Channel

Center Freq
L.27BBBB0GE GHz

Start Freq
5238088608 GHz

1

| uu""l\..,l'l"ﬁi'?""h.,l'"v. I‘-'I"‘ ‘1l|...|"FF|.I s to p F re CI
. [ S.3le000688 GHz

CF Step
S.000PEEAE MHz
Ruto Man

Freq Offset
B.00000600 Hz

Signal Track
0n Off

Copyright 2000-2010 Agilent Technologies

Peak Power Spectral Density Data Plot (CH High 5310 MHz)
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802.11n HT40, 5470~5725 MHz
Peak Power Spectral Density Data Plot (CH Low 5510 MHz)
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Peak Power Spectral Density Data Plot (CH Mid 5550 MHz)
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Peak Power Spectral Density Data Plot (CH High 5670 MHz)
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802.11n HT40, 5725~5850 MHz
Peak Power Spectral Density Data Plot (CH Low 5755 MHz)
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Peak Power Spectral Density Data Plot (CH High 5795 MHz)
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11. UNDESIRABLE RADIATED EMISSION MEASUREMENT1
11.1 Standard Applicable

The maximum emissions outside of the frequency bands of operation shall be attenuated in accordance
with the following limits:

1. For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.

2. For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.

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

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

APPLICABLE TO LIMIT

FIELD STRENGTH AT 3m
FCC KDB 789033 D02 General

UNII Test Procedures New Rules v01

PK: 74 (dBuV/m) AV 54 (dBuV/m)
APPLICABLE TO EIRP LIMIT FIELD STRENGTH AT
15.407(b)(1)
15.407(b)(2) PK: -27 (dBm/MHz) PK: 68.3 (dBuV/m)
15.407(b)(3)
PK: -27 (dBm/MHz) PK: 68.3 (dBuV/m)
15.407(b)(#) PK: -17 (dBm/MHz) PK: 78.2 (dBuV/m)

EIRP = ( (E*d)"2) / 30, where E is the field in V/m, d is the measurement distance (3m), EIRP is the equiv-

alent isotropically radiated power in Watts.
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Unwanted spurious emissions which fall in the restricted bands must comply with the radiated emission

limits specified as below table:

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)

0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100
88-216 150
216-960 200
Above 960 500

3
3
3
3

Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
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11.2 Measurement Equipment Used
966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST | CAL DUE.
TYPE NUMBER | NUMBER CAL.

EMI Test Receiver R&S ESCI7 100760 05/26/2014 | 05/25/2015
Spectrum Analyzer Agilent E4446A | MY51100003 | 05/19/2014 | 05/18/2015
EXA Spectrum Analyzer Agilent N9010A MY50420195 | 12/22/2014 | 12/21/2015
Spectrum Analyzer R&S FSV-30 101398 10/07/2014 | 10/06/2015
Loop Antenna ETS.LINDGREN 6502 00148045 07/03/2014 | 07/02/2015
Bilog Antenna SCHWAZBECK | VULB9168 378 05/19/2014 | 05/18/2015
Horn antenna ETS.LINDGREN 3117 123995 05/19/2014 | 05/18/2015
Horn Antenna Schwarzbeck BBHA9170 184 12/25/2014 | 12/24/2015
Pre-Amplifier EMC g“j;glments EMCO0126530| 980038 | 01/02/2015 | 01/01/2016
Pre-Amplifier Agilent 8447D 2944A07676 | 01/02/2015 | 01/01/2016
Pre-Amplifier Agilent 8449B 3008A00578 | 01/02/2015 | 01/01/2016
Pre-Amplifier EMC g“jf_glments EMCI84045 | 980135 | 01/24/2014 | 01/23/2015
>150-33 519111:’;“‘1 Reject | N icro-Tronics | BRM50703 1 01/02/2015 | 01/01/2016
>470-5 72%1]?;“ Reject | \ficro-Tronics | BRM50704 1 01/02/2015 | 01/01/2016
>725-3 87511]?;“‘1 Reject | Micro-Tronics | BRM50705 I 01/02/2015 | 01/01/2016
1GHz High Pass Filter Micro-Tronics HPMS50108 32 01/02/2015 | 01/01/2016
2GHz High Pass Filter Micro-Tronics HPMS50110 36 01/02/2015 | 01/01/2016
Attenuator Mini-Circuit | BW-S10W2+ 002 01/02/2015 | 01/01/2016

Turn Table HD DT420 N/A N.CR N.C.R

Antenna Tower HD MA240-N 240/657 N.C.R N.C.R

Controller HD HD100 N/A N.C.R N.C.R
Low Loss Cable Huber Suhner 966 Rx 9 01/02/2015 | 01/01/2016
3m Site NSA SGS 966 chamber N/A 07/15/2014 | 07/14/2015
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11.3 Test SET-UP
(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

Turrtahle e 3m
FLIT

Test

/ Feceiver

Ground Plane Coaxial Cahle

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz

Turntahle

i E Im to dm
\
Spectrum 0.8m |
Analyzer ?

Ground Plane A Coaxial Cable

(C) Radiated Emission Test Set-UP Frequency Over 1 GHz

Turrtakle _ 3Im —._
\ ELT 1m to dm
Spectrum
1.5m Analyzer
Ground Plane Absorber Coaxial Cable /
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11.4 Measurement Procedure
1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1.
3. The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for frequency> 1GHz

above ground plane.
4. The turn table shall rotate 360 degrees to determine the position of maximum emission level.

5.  EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the high-
est emissions.

6. Set the spectrum analyzer as RBW=120 kHz and VBW=300 kHz for Peak Detector (PK) and
Quasi-peak (QP) at frequency below 1 GHz.

7. Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Peak Detector at frequency above 1
GHz.

8.  Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW > 1/T
(Duty cycle < 98%) for Average Detector at frequency above 1 GHz.
9. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

10. And also, each emission was to be maximized by changing the polarization of receiving antenna

both horizontal and vertical.

11. Repeat above procedures until all frequency measured were complete.

11.5 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equa-

tion with a sample calculation is as follows:
FS=RA + AF+CL - AG

Where  FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note :
“F” : denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.

“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
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11.6 Test Results of Radiated Spurious Emissions form 9 KHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit per 15.31(0) was not reported.

11.7 Measurement Result

Refer to attach tabular data sheets.
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Radiated Spurious Emission Measurement Result
Below 1GHz Worst-Case Data (Internal Antenna):

802.11a, 5150~5250 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
QTLe\reI (dBuVim})
90
80
70
80 FCC RSE-QP
20 2
I s — 1
40 3 4 5
2 B
30
20
10
03{] 224, 418. 612 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 49.75 -15.33 34.42 43.50 -9.08
203.63 S Peak 42.04 -11.57 30.47 43.50 -13.03
310.33 S Peak 50.60 -7.64 42.96 46.00 -3.04
510.15 S Peak 40.52 -4.49 36.03 46.00 -9.97
749.74 S Peak 36.00 0.27 36.27 46.00 -9.73
863.23 S Peak 28.52 2.30 30.82 46.00 -15.18
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g7Level (dBuVim)
a0
80
70
80 FCC RSE-QP
50
40 —l—zl 3
. 1 < 5 g
20
10
5 224, a18. 612. 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 46.88 -15.33 31.55 43.50 -11.95
204.60 S Peak 47.83 -11.51 36.32 43.50 -7.18
336.52 S Peak 43.91 -7.59 36.32 46.00 -9.68
557.68 S Peak 35.63 -3.89 31.74 46.00 -14.26
749.74 S Peak 29.38 0.27 29.65 46.00 -16.35
981.57 S Peak 27.21 3.38 30.59 54.00 -23.41
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802.11a, 5250~5350 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
g_',LeveI (dBuVim})
90
80
70
o0 FCC RSE-QP
50
T 3
40 1 4 5
2 B
30
20
10
5% 274. 418. 612. 206. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
88.20 S Peak 49.31 -15.13 34.18 43.50 -9.32
203.63 S Peak 41.98 -11.57 30.41 43.50 -13.09
309.36 S Peak 49.37 -7.67 41.70 46.00 -4.30
500.45 S Peak 40.78 -4.34 36.44 46.00 -9.56
749.74 S Peak 3591 0.27 36.18 46.00 -9.82
978.66 S Peak 27.43 3.43 30.86 54.00 -23.14
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g7Level (dBuVim)
a0
80
70
o0 FCC RSE-QP
50
40 —'—gl 3
. 1 4 5 B
20
10
5% 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
89.17 S Peak 47.14 -15.33 31.81 43.50 -11.69
200.72 S Peak 47.89 -11.77 36.12 43.50 -7.38
386.96 S Peak 43.51 -6.20 37.31 46.00 -8.69
500.45 S Peak 35.17 -4.34 30.83 46.00 -15.17
749.74 S Peak 28.90 0.27 29.17 46.00 -16.83
976.72 S Peak 27.60 3.47 31.07 54.00 -22.93
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802.11a, 5470~5725 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
g_',LeveI (dBuVim})
a0
80
70
80 FCC RSE-QP
50
I o — i
40 1 , 4 5 ]
30
20
10
5 224, 418, 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 50.18 -15.33 34.85 43.50 -8.65
203.63 S Peak 43.35 -11.57 31.78 43.50 -11.72
310.33 S Peak 50.40 -7.64 42.76 46.00 -3.24
500.45 S Peak 39.15 -4.34 34.81 46.00 -11.19
749.74 S Peak 35.30 0.27 35.57 46.00 -10.43
871.96 S Peak 28.79 2.51 31.30 46.00 -14.70
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g7Level (dBuVim)
a0
80
70
o0 FCC RSE-QP
50
40 —'—EI 3
20 1 4 5 6
20
10
5% 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
89.17 S Peak 47.37 -15.33 32.04 43.50 -11.46
204.60 S Peak 47.99 -11.51 36.48 43.50 -7.02
336.52 S Peak 43.83 -7.59 36.24 46.00 -9.76
500.45 S Peak 34.86 -4.34 30.52 46.00 -15.48
749.74 S Peak 28.97 0.27 29.24 46.00 -16.76
874.87 S Peak 29.08 244 31.52 46.00 -14.48
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802.11a, 5725~5850 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim)
90
80
70
60 FCC RSE-QP
50
40 —|1 4 5
2 B
30
20
10
%50 224. 418, 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 49.91 -15.33 34.58 43.50 -8.92
200.72 S Peak 43.10 -11.77 31.33 43.50 -12.17
310.33 S Peak 50.45 -7.64 42.81 46.00 -3.19
500.45 S Peak 41.15 -4.34 36.81 46.00 -9.19
749.74 S Peak 35.86 0.27 36.13 46.00 -9.87
941.80 S Peak 27.24 2.97 30.21 46.00 -15.79
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g7Level (dBuVim)
a0
80
70
o0 FCC RSE-QP
50
40 —,—2| 3
30 1 4 5 B
20
10
5% 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
89.17 S Peak 45.99 -15.33 30.66 43.50 -12.84
204.60 S Peak 46.70 -11.51 35.19 43.50 -8.31
335.55 S Peak 46.95 -7.61 39.34 46.00 -6.66
500.45 S Peak 33.51 -4.34 29.17 46.00 -16.83
749.74 S Peak 28.88 0.27 29.15 46.00 -16.85
872.93 S Peak 28.89 2.50 31.39 46.00 -14.61
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Below 1GHz Worst-Case Data (External Antenna):

802.11a, 5150~5250 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
QTLe\reI (dBuVim})
90
80
70
60 FCC RSE-QP
50
1 3
40 3 4 5
2 6
30
20
10
03{] 224, 418. 612 B06. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 50.07 -15.33 34.74 43.50 -8.76
201.69 S Peak 42.77 -11.69 31.08 43.50 -12.42
310.33 S Peak 49.75 -7.64 42.11 46.00 -3.89
500.45 S Peak 40.16 -4.34 35.82 46.00 -10.18
749.74 S Peak 35.78 0.27 36.05 46.00 -9.95
936.95 S Peak 27.70 2.87 30.57 46.00 -15.43
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
ap
80
70
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30
20
10
55 224, 418. 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
89.17 S Peak 47.74 -15.33 32.41 43.50 -11.09
203.63 S Peak 48.14 -11.57 36.57 43.50 -6.93
336.52 S Peak 44.39 -7.59 36.80 46.00 -9.20
500.45 S Peak 35.35 -4.34 31.01 46.00 -14.99
749.74 S Peak 31.27 0.27 31.54 46.00 -14.46
867.11 S Peak 29.23 2.49 31.72 46.00 -14.28
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802.11a, 5250~5350 MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
g_',LeveI (dBuVim})
ap
80
70
60 FCC RSE-QP
50
a0— ;
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1 ) 5
30
20
10
%55 224. 418. 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
90.14 S Peak 49.10 -15.48 33.62 43.50 -9.88
202.66 S Peak 42.00 -11.63 30.37 43.50 -13.13
309.36 S Peak 48.78 -7.67 41.11 46.00 -4.89
500.45 S Peak 40.21 -4.34 35.87 46.00 -10.13
749.74 S Peak 35.52 0.27 35.79 46.00 -10.21
954.41 S Peak 27.64 3.49 31.13 46.00 -14.87
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
ap
80
70
60 FCC RSE-QP
50
a0— 2 3
1 4 5 6
30
20
10
%55 224. 418. 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 47.19 -15.33 31.86 43.50 -11.64
203.63 S Peak 48.04 -11.57 36.47 43.50 -7.03
337.49 S Peak 44.60 -7.56 37.04 46.00 -8.96
500.45 S Peak 34.83 -4.34 30.49 46.00 -15.51
749.74 S Peak 31.69 0.27 31.96 46.00 -14.04
956.35 S Peak 27.69 3.56 31.25 46.00 -14.75
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802.11a, 5470~5725 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
s;_',,Lenrel {dBuVim)
90
20
70
80 FCC RSE-QP
50
I o — |
40 ; 4 5
2 B
30
20
10
35 224, a18. 612, 806. 1000
Freguency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuVvV/m dBuv/m dB
89.17 S Peak 50.01 -15.33 34.68 43.50 -8.82
202.66 S Peak 42.34 -11.63 30.71 43.50 -12.79
311.30 S Peak 50.08 -7.61 42.47 46.00 -3.53
500.45 S Peak 40.47 -4.34 36.13 46.00 -9.87
749.74 S Peak 37.03 0.27 37.30 46.00 -8.70
972.84 S Peak 27.29 3.56 30.85 54.00 -23.15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 114 of 303

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g_',LeveI (dBuVim})
a0
80
70
80 FCC RSE-QP
50
40 _|—2| 3
1 4 5 °
30
20
10
5 224, 418, 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
89.17 S Peak 46.85 -15.33 31.52 43.50 -11.98
203.63 S Peak 47.60 -11.57 36.03 43.50 -7.47
335.55 S Peak 44.55 -7.61 36.94 46.00 -9.06
461.65 S Peak 35.44 -5.44 30.00 46.00 -16.00
749.74 S Peak 29.99 0.27 30.26 46.00 -15.74
988.36 S Peak 27.45 3.40 30.85 54.00 -23.15
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802.11a, 5725~5850 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim)
a0
80
70
60 FCC RSE-QP
50
0 3
40 4
1 5 5 5
30
20
10
Ty 724. 418. 612. 806. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
88.20 S Peak 49.13 -15.13 34.00 43.50 -9.50
204.60 S Peak 42.43 -11.51 30.92 43.50 -12.58
310.33 S Peak 49.53 -7.64 41.89 46.00 -4.11
500.45 S Peak 39.61 -4.34 35.27 46.00 -10.73
749.74 S Peak 33.70 0.27 33.97 46.00 -12.03
958.29 S Peak 27.24 3.62 30.86 46.00 -15.14
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
g7Level (dBuVim)
a0
80
70
o0 FCC RSE-QP
50
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30 1 4 : |
20
10
5% 774 a18. 612, 306. 1000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuv dB dBuv/m  dBuV/m dB
89.17 S Peak 46.86 -15.33 31.53 43.50 -11.97
155.13 S Peak 46.43 -9.03 37.40 43.50 -6.10
335.55 S Peak 43.95 -7.61 36.34 46.00 -9.66
480.08 S Peak 33.94 -4.59 29.35 46.00 -16.65
749.74 S Peak 30.51 0.27 30.78 46.00 -15.22
972.84 S Peak 28.83 3.56 32.39 54.00 -21.61
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Above 1GHz Worst-Case Data (Internal Antenna):

802.11a, 5150~5250 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL

97 Level {dBuV/m)

90

80

70 FCC RSE PEAK15.407

60 FCC RSE-AV15.407

50

40

30

20

10

BT 8E00. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 35.23 17.65 52.88 68.30 -15.42

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 118 of 303

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

gTLe\reI (dBuVim})

a0

80

70 FCC RSE PEAK15.407

60 FCC RSE-AV15.407

50
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20

10

Co00 £300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10360.00 H Peak 34.36 17.65 52.01 68.30 -16.29
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL

gTLe\reI (dBuVim})

a0

80

70 FCC RSE PEAK15.407

60 FCC RSE-AVA5.407

50

40
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20

10

Co00 8300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 35.52 18.47 53.99 68.30 -14.31
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 35.51 18.47 53.98 68.30 -14.32
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 34.68 18.23 5291 68.30 -15.39

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10480.00 H Peak 35.02 18.23 53.25 68.30 -15.05

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Report No.: ER/2015/20029
Issue Date: Apr. 07, 2015
Page 123 of 303

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5149.24 S Average 35.24 10.32 45.56 54.00 -8.44
5149.24 S Peak 58.01 10.32 68.33 74.00 -5.67
5150.00 E Average 35.31 10.32 45.63 54.00 -8.37
5150.00 E Peak 56.89 10.32 67.21 74.00 -6.79
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5150.00 E Average 35.78 10.32 46.10 54.00 -7.90
5150.00 E Peak 57.66 10.32 67.98 74.00 -6.02

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5150~5250 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 34.77 17.65 52.42 68.30 -15.88

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10360.00 H Peak 34.98 17.65 52.63 68.30 -15.67

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 34.29 18.47 52.76 68.30 -15.54

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10440.00 H Peak 34.60 18.47 53.07 68.30 -15.23

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 35.19 18.23 53.42 68.30 -14.88

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 34.59 18.23 52.82 68.30 -15.48

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Report No.: ER/2015/20029
Issue Date: Apr. 07, 2015
Page 130 of 303

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuvV/m dB
5150.00 E Average 35.73 10.32 46.05 54.00 -7.95
5150.00 E Peak 55.93 10.32 66.25 74.00 -7.75
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note:  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.
The trace on RE(radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuvV/m dB
5150.00 E Average 38.58 10.32 48.90 54.00 -5.10
5150.00 E Peak 60.77 10.32 71.09 74.00 -2.91

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5150~5250 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10380.00 H Peak 35.03 18.00 53.03 68.30 -15.27

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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RETT 2300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10380.00 H Peak 34.22 18.00 52.22 68.30 -16.08

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5230 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10460.00 H Peak 33.61 18.36 51.97 68.30 -16.33

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 134 of 303

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5230 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10460.00 H Peak 35.51 18.36 53.87 68.30 -14.43

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Band edge falling to restricted band

Report No.: ER/2015/20029
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuvV/m dBuv/m dB
5150.00 E Average 37.28 10.32 47.60 54.00 -6.40
5150.00 E Peak 53.93 10.32 64.25 74.00 -9.75
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5150.00 E Average 40.62 10.32 50.94 54.00 -3.06
5150.00 E Peak 62.29 10.32 72.61 74.00 -1.39

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11a, 5250MHz-5350MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 34.42 18.35 52.77 68.30 -15.53

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 34.34 18.35 52.69 68.30 -15.61

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10600.00 H Average 22.48 18.69 41.17 54.00 -12.83
10600.00 H Peak 34.16 18.69 52.85 74.00 -21.15

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.49 18.69 41.18 54.00 -12.82
10600.00 H Peak 34.30 18.69 52.99 74.00 -21.01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10640.00 H Average 22.51 19.02 41.53 54.00 -12.47
10640.00 H Peak 34.84 19.02 53.86 74.00 -20.14
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10640.00 H Average 22.40 19.02 41.42 54.00 -12.58
10640.00 H Peak 33.54 19.02 52.56 74.00 -21.44

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Band edge falling to restricted band
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuvV/m dB
5350.00 E Average 37.13 10.97 48.10 54.00 -5.90
5350.00 E Peak 54.82 10.97 65.79 74.00 -8.21
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuVvV/m dBuv/m dB
5350.00 E Average 37.02 10.97 47.99 54.00 -6.01
5350.00 E Peak 55.82 10.97 66.79 74.00 -7.21

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5250~5350 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 34.08 18.35 52.43 68.30 -15.87
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10520.00 H Peak 34.66 18.35 53.01 68.30 -15.29
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10600.00 H Average 22.56 18.69 41.25 54.00 -12.75
10600.00 H Peak 34.90 18.69 53.59 74.00 -20.41
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.49 18.69 41.18 54.00 -12.82
10600.00 H Peak 33.61 18.69 52.30 74.00 -21.70
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.58 19.02 41.60 54.00 -12.40
10640.00 H Peak 34.66 19.02 53.68 74.00 -20.32
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.42 19.02 41.44 54.00 -12.56
10640.00 H Peak 33.79 19.02 52.81 74.00 -21.19
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Band edge falling to restricted band

Report No.: ER/2015/20029
Issue Date: Apr. 07, 2015
Page 149 of 303

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5350.00 E Average 10.97 48.92 54.00 -5.08
5350.00 E Peak 10.97 64.89 74.00 -9.11
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5350.00 E Average 10.97 50.02 54.00 -3.98
5350.00 E Peak 10.97 69.10 74.00 -4.90

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5250~5350 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5270 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10540.00 H Peak 34.37 18.45 52.82 68.30 -15.48
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5270 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10540.00 H Peak 34.13 18.45 52.58 68.30 -15.72
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FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 152 of 303

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10620.00 H Average 22.33 18.86 41.19 54.00 -12.81
10620.00 H Peak 34.24 18.86 53.10 74.00 -20.90
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10620.00 H Average 22.25 18.86 41.11 54.00 -12.89
10620.00 H Peak 33.95 18.86 52.81 74.00 -21.19
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5350.00 E Average 10.97 50.39 54.00 -3.61
5350.00 E Peak 10.97 67.15 74.00 -6.85
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5350.00 E Average 10.97 53.48 54.00 -0.52
5350.00 E Peak 10.97 73.17 74.00 -0.83

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11a, 5470~5725 MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11000.00 H Average 22.97 19.82 42.79 54.00 -11.21
11000.00 H Peak 34.08 19.82 53.90 74.00 -20.10
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11000.00 H Average 22.34 19.82 42.16 54.00 -11.84
11000.00 H Peak 34.06 19.82 53.88 74.00 -20.12
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11160.00 H Average 23.27 20.21 43.48 54.00 -10.52
11160.00 H Peak 33.50 20.21 53.71 74.00 -20.29
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.53 20.21 42.74 54.00 -11.26
11160.00 H Peak 34.40 20.21 54.61 74.00 -19.39
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Note
Detector Spectrum Factor Actual Limit Margin
Freq.
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11400.00 H Average 23.11 20.65 43.76 54.00 -10.24
11400.00 H Peak 34.00 20.65 54.65 74.00 -19.35
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11400.00 H Average 22.94 20.65 43.59 54.00 -10.41
11400.00 H Peak 35.04 20.65 55.69 74.00 -18.31
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Band edge falling to restricted band

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5460.00 E Average 34.15 10.89 45.04 54.00 -8.96
5460.00 E Peak 51.10 10.89 61.99 74.00 -12.01
5470.00 E Average 37.16 10.91 48.07 54.00 -5.93
5470.00 E Peak 58.51 10.91 69.42 74.00 -4.58
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5460.00 E Average 33.43 10.89 4432 54.00 -9.68
5460.00 E Peak 50.62 10.89 61.51 74.00 -12.49
5470.00 E Average 37.96 10.91 48.87 54.00 -5.13
5470.00 E Peak 59.35 10.91 70.26 74.00 -3.74
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5725.00 E Average 42.41 11.04 53.45 54.00 -0.55
5725.00 E Peak 59.71 11.04 70.75 74.00 -3.25
5727.08 S Average 40.70 11.05 51.75 54.00 -2.25
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5725.00 E Average 39.21 11.04 50.25 54.00 -3.75
5725.00 E Peak 57.06 11.04 68.10 74.00 -5.90

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5470~5725 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11000.00 H Average 22.70 19.82 42.52 54.00 -11.48
11000.00 H Peak 34.17 19.82 53.99 74.00 -20.01
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11000.00 H Average 22.39 19.82 42.21 54.00 -11.79
11000.00 H Peak 35.05 19.82 54.87 74.00 -19.13
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
9_',Le1.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11160.00 H Average 23.21 20.21 43.42 54.00 -10.58
11160.00 H Peak 33.58 20.21 53.79 74.00 -20.21
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
9_',Le1.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.53 20.21 42.74 54.00 -11.26
11160.00 H Peak 33.82 20.21 54.03 74.00 -19.97
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
9_',Le1.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11400.00 H Average 23.12 20.65 43.77 54.00 -10.23
11400.00 H Peak 34.25 20.65 54.90 74.00 -19.10
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
9_',Le1.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11400.00 H Average 22.85 20.65 43.50 54.00 -10.50
11400.00 H Peak 33.65 20.65 54.30 74.00 -19.70
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Band edge falling to restricted band

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5460.00 E Average 34.36 10.89 45.25 54.00 -8.75
5460.00 E Peak 51.49 10.89 62.38 74.00 -11.62
5470.00 E Average 38.25 10.91 49.16 54.00 -4.84
5470.00 E Peak 61.67 10.91 72.58 74.00 -1.42
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5460.00 E Average 34.93 10.89 45.82 54.00 -8.18
5460.00 E Peak 52.59 10.89 63.48 74.00 -10.52
5470.00 E Average 34.90 10.91 45.81 54.00 -8.19
5470.00 E Peak 59.76 10.91 70.67 74.00 -3.33
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5725.00 E Average 11.04 53.38 54.00 -0.62
5725.00 E Peak 11.04 72.59 74.00 -1.41
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5725.00 E Average 11.04 49.70 54.00 -4.30
5725.00 E Peak 11.04 68.94 74.00 -5.06

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5470~5725 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11020.00 H Average 22.36 19.81 42.17 54.00 -11.83
11020.00 H Peak 33.98 19.81 53.79 74.00 -20.21
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11020.00 H Average 22.27 19.81 42.08 54.00 -11.92
11020.00 H Peak 33.75 19.81 53.56 74.00 -20.44
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5550 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL

9_',Le1.rel (dBuVim})

90

80

70 FCC RSE PEAKA5A407

60 FCC RSE-AV12407

50 E

40

30

20

10

05000 2200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11100.00 H Average 22.87 20.23 43.10 54.00 -10.90
11100.00 H Peak 34.06 20.23 54.29 74.00 -19.71
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5550 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11100.00 H Average 22.15 20.23 42.38 54.00 -11.62
11100.00 H Peak 33.27 20.23 53.50 74.00 -20.50
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11340.00 H Average 22.78 20.64 43.42 54.00 -10.58
11340.00 H Peak 33.76 20.64 54.40 74.00 -19.60
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
9_',Le1.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11340.00 H Average 22.31 20.64 42.95 54.00 -11.05
11340.00 H Peak 33.00 20.64 53.64 74.00 -20.36
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Band edge falling to restricted band

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuvV/m dB
5460.00 E Average 36.34 10.89 47.23 54.00 -6.77
5460.00 E Peak 54.26 10.89 65.15 74.00 -8.85
5470.00 E Average 42.42 10.91 53.33 54.00 -0.67
5470.00 E Peak 61.33 10.91 72.24 74.00 -1.76
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note:  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.

---“: denotes Noise Floor.

The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpvV/m  dBpvV/m dB
5460.00 E Average 36.48 10.89 47.37 54.00 -6.63
5460.00 E Peak 54.01 10.89 64.90 74.00 -9.10
5470.00 E Average 42.27 10.91 53.18 54.00 -0.82
5470.00 E Peak 61.29 10.91 72.20 74.00 -1.80
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5725.00 E Average 11.04 53.20 54.00 -0.80
5725.00 E Peak 11.04 69.36 74.00 -4.64
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5725.00 E Average 11.04 49.49 54.00 -4.51
5725.00 E Peak 11.04 67.25 74.00 -6.75
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Radiated Spurious Emission Measurement Result 802.11a, 5725~5850 MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
90
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.81 20.81 43.62 54.00 -10.38
11490.00 H Peak 34.23 20.81 55.04 74.00 -18.96
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

97 Level {dBuVim)

90

80

70 FCC RSE PEAK15.407

60 FCC RSE-AV15.407

5{] -

40

30

20

10

RETT 8300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.77 20.81 43.58 54.00 -10.42
11490.00 H Peak 34.26 20.81 55.07 74.00 -18.93
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
90
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11570.00 H Average 22.52 21.16 43.68 54.00 -10.32
11570.00 H Peak 34.45 21.16 55.61 74.00 -18.39
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11570.00 H Average 22.47 21.16 43.63 54.00 -10.37
11570.00 H Peak 33.88 21.16 55.04 74.00 -18.96
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11650.00 H Average 22.22 20.93 43.15 54.00 -10.85
11650.00 H Peak 33.79 20.93 54.72 74.00 -19.28
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
a0
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11650.00 H Average 22.09 20.93 43.02 54.00 -10.98
11650.00 H Peak 33.67 20.93 54.60 74.00 -19.40
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5725.00 E Peak 66.53 11.04 77.57 78.20 -0.63
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5724.50 S Peak 62.83 11.04 73.87 78.20 -4.33
5725.00 E Peak 61.47 11.04 72.51 78.20 -5.69
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FCC ID: HD5S-VM3WWANA

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5850.00 E Peak 11.50 72.11 78.20 -6.09
5854.10 S Peak 11.50 72.82 78.20 -5.38
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5850.00 E Peak 60.81 11.50 72.31 78.20 -5.89
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5725~5850 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
9_',Le1.rel (dBuVim})
90
20
70 FCC RSE PEAK15.407
60 FCC RSE-AV15407
50 E
40
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10
RETT 2300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.77 20.81 43.58 54.00 -10.42
11490.00 H Peak 34.89 20.81 55.70 74.00 -18.30
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
9_',Le1.rel (dBuVim})
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11490.00 H Average 22.71 20.81 43.52 54.00 -10.48
11490.00 H Peak 34.25 20.81 55.06 74.00 -18.94
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Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11570.00 H Average 22.99 21.16 44.15 54.00 -9.85
11570.00 H Peak 33.63 21.16 54.79 74.00 -19.21

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11570.00 H Average 22.47 21.16 43.63 54.00 -10.37
11570.00 H Peak 34.34 21.16 55.50 74.00 -18.50

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11650.00 H Average 22.25 20.93 43.18 54.00 -10.82
11650.00 H Peak 34.56 20.93 55.49 74.00 -18.51

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029
FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 192 of 303

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11650.00 H Average 22.04 20.93 42.97 54.00 -11.03
11650.00 H Peak 33.93 20.93 54.86 74.00 -19.14

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5725.00 E Peak 11.04 77.61 78.20 -0.59
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Peak 11.04 73.43 78.20 -4.77

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: HD5S-VM3WWANA

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5850.00 E Peak 11.50 77.84 78.20 -0.36
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5850.00 E Peak 64.26 11.50 75.76 78.20 -2.44

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result (802.11n (SGHz) 40M) (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
11510.00 H Average 22.89 21.03 43.92 54.00 -10.08
11510.00 H Peak 35.66 21.03 56.69 74.00 -17.31

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
11510.00 H Average 22.57 21.03 43.60 54.00 -10.40
11510.00 H Peak 34.10 21.03 55.13 74.00 -18.87
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11590.00 H Average 22.57 21.11 43.68 54.00 -10.32
11590.00 H Peak 34.93 21.11 56.04 74.00 -17.96

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11590.00 H Average 22.31 21.11 43.42 54.00 -10.58
11590.00 H Peak 34.17 21.11 55.28 74.00 -18.72
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5725.00 E Peak 11.04 77.06 78.20 -1.14
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Peak 11.04 73.58 78.20 -4.62

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL

Freq. Note Detector Spectrum Factor Actual Limit Margin

Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5850.00 E Peak 55.96 11.50 67.46 78.20 -10.74

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note :  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.

The trace on RE(radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuVvV/m dBuv/m dB
5850.00 E Peak 57.94 11.50 69.44 78.20 -8.76
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Above 1GHz Worst-Case Data (External Antenna):

802.11a, 5150~5250 MHz
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 35.98 17.65 53.63 68.30 -14.67

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 34.63 17.65 52.28 68.30 -16.02

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 36.25 18.47 54.72 68.30 -13.58

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 34.53 18.47 53.00 68.30 -15.30
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 34.66 18.23 52.89 68.30 -15.41
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 3491 18.23 53.14 68.30 -15.16
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5150.00 E Average 10.32 46.33 54.00 -7.67
5150.00 E Peak 10.32 72.92 74.00 -1.08
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5150.00 E Average 30.03 10.32 40.35 54.00 -13.65
5150.00 E Peak 51.04 10.32 61.36 74.00 -12.64
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5150~5250 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 34.26 17.65 51.91 68.30 -16.39
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10360.00 H Peak 34.88 17.65 52.53 68.30 -15.77
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 35.51 18.47 53.98 68.30 -14.32
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5220 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10440.00 H Peak 34.72 18.47 53.19 68.30 -15.11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 34.16 18.23 52.39 68.30 -15.91
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5240 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10480.00 H Peak 34.37 18.23 52.60 68.30 -15.70

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Page 214 of 303
Band edge falling to restricted band
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5150.00 E Average 35.66 10.32 45.98 54.00 -8.02
5150.00 E Peak 62.19 10.32 72.51 74.00 -1.49
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5180 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note:  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---*: denotes Noise Floor.
The trace on RE(radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuvV/m dB
5150.00 E Average 30.16 10.32 40.48 54.00 -13.52
5150.00 E Peak 50.33 10.32 60.65 74.00 -13.35

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5150~5250 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10380.00 H Peak 34.64 18.00 52.64 68.30 -15.66

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10380.00 H Peak 34.87 18.00 52.87 68.30 -15.43

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5230 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10460.00 H Peak 34.98 18.36 53.34 68.30 -14.96

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5230 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10460.00 H Peak 34.33 18.36 52.69 68.30 -15.61
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuv/m dB
5150.00 E Average 41.09 10.32 51.41 54.00 -2.59
5150.00 E Peak 61.86 10.32 72.18 74.00 -1.82
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5190 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5150.00 E Average 31.12 10.32 41.44 54.00 -12.56
5150.00 E Peak 47.93 10.32 58.25 74.00 -15.75

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11a, 5250MHz-5350MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 35.71 18.35 54.06 68.30 -14.24

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 34.99 18.35 53.34 68.30 -14.96

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029

FCC ID: HD5-VM3WWANA Issue Date: Apr. 07, 2015
Page 222 of 303
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.08 18.69 40.77 54.00 -13.23
10600.00 H Peak 34.24 18.69 52.93 74.00 -21.07

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.12 18.69 40.81 54.00 -13.19
10600.00 H Peak 33.89 18.69 52.58 74.00 -21.42
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.18 19.02 41.20 54.00 -12.80
10640.00 H Peak 34.68 19.02 53.70 74.00 -20.30
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.05 19.02 41.07 54.00 -12.93
10640.00 H Peak 33.86 19.02 52.88 74.00 -21.12
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Band edge falling to restricted band

Report No.: ER/2015/20029
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuvV/m dB
5350.00 E Average 35.72 10.97 46.69 54.00 -7.31
5350.00 E Peak 61.72 10.97 72.69 74.00 -1.31
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuVvV/m dBuv/m dB
5350.00 E Average 30.47 10.97 41.44 54.00 -12.56
5350.00 E Peak 43.60 10.97 54.57 74.00 -19.43

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5250~5350 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 3491 18.35 53.26 68.30 -15.04
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5260 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10520.00 H Peak 34.83 18.35 53.18 68.30 -15.12
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.48 18.69 41.17 54.00 -12.83
10600.00 H Peak 34.13 18.69 52.82 74.00 -21.18
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5300 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10600.00 H Average 22.10 18.69 40.79 54.00 -13.21
10600.00 H Peak 34.53 18.69 53.22 74.00 -20.78
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.08 19.02 41.10 54.00 -12.90
10640.00 H Peak 33.55 19.02 52.57 74.00 -21.43
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5320 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10640.00 H Average 22.47 19.02 41.49 54.00 -12.51
10640.00 H Peak 34.92 19.02 53.94 74.00 -20.06
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Band edge falling to restricted band
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5350.00 E Average 10.97 48.37 54.00 -5.63
5350.00 E Peak 10.97 73.11 74.00 -0.89
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBpv/m dBuvV/m dB
5350.00 E Average 10.97 41.51 54.00 -12.49
5350.00 E Peak 10.97 58.49 74.00 -15.51

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5250~5350 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5270 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10540.00 H Peak 35.03 18.45 53.48 68.30 -14.82
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5270 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10540.00 H Peak 35.02 18.45 53.47 68.30 -14.83

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Lew.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
10620.00 H Average 22.27 18.86 41.13 54.00 -12.87
10620.00 H Peak 34.63 18.86 53.49 74.00 -20.51

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
10620.00 H Average 22.58 18.86 41.44 54.00 -12.56
10620.00 H Peak 33.79 18.86 52.65 74.00 -21.35

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Band edge falling to restricted band

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5350.00 E Average 39.56 10.97 50.53 54.00 -3.47
5350.00 E Peak 58.17 10.97 69.14 74.00 -4.86
5352.08 S Average 38.11 10.97 49.08 54.00 -4.92
5352.08 S Peak 60.74 10.97 71.71 74.00 -2.29
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5310 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuVvV/m dBuv/m dB
5350.00 E Average 30.04 10.97 41.01 54.00 -12.99
5350.00 E Peak 43.29 10.97 54.26 74.00 -19.74
5352.08 S Average 29.75 10.97 40.72 54.00 -13.28
5352.08 S Peak 4593 10.97 56.90 74.00 -17.10

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11a, 5470~5725 MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11000.00 H Average 22.54 19.82 42.36 54.00 -11.64
11000.00 H Peak 34.17 19.82 53.99 74.00 -20.01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11000.00 H Average 22.31 19.82 42.13 54.00 -11.87
11000.00 H Peak 33.79 19.82 53.61 74.00 -20.39

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.37 20.21 42.58 54.00 -11.42
11160.00 H Peak 34.22 20.21 54.43 74.00 -19.57

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.20 20.21 4241 54.00 -11.59
11160.00 H Peak 33.36 20.21 53.57 74.00 -20.43

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Detector Spectrum Factor Actual Limit Margin
Freq.
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11400.00 H Average 22.69 20.65 43.34 54.00 -10.66
11400.00 H Peak 34.58 20.65 55.23 74.00 -18.77

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuV/m  dBuvV/m dB
11400.00 H Average 22.52 20.65 43.17 54.00 -10.83
11400.00 H Peak 35.13 20.65 55.78 74.00 -18.22

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Band edge falling to restricted band

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5460.00 E Average 30.54 10.89 41.43 54.00 -12.57
5460.00 E Peak 45.35 10.89 56.24 74.00 -17.76
5468.12 S Average 33.33 10.90 44.23 54.00 -9.77
5468.12 S Peak 59.29 10.90 70.19 74.00 -3.81
5470.00 E Average 31.68 10.91 42.59 54.00 -11.41
5470.00 E Peak 53.15 10.91 64.06 74.00 -9.94
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuvV/m dB
5460.00 E Average 29.02 10.89 39.91 54.00 -14.09
5460.00 E Peak 42.40 10.89 53.29 74.00 -20.71
5470.00 E Average 29.94 10.91 40.85 54.00 -13.15
5470.00 E Peak 50.04 10.91 60.95 74.00 -13.05

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Average 11.04 48.56 54.00 -5.44
5725.00 E Peak 11.04 71.78 74.00 -2.22
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Average 11.04 42.64 54.00 -11.36
5725.00 E Peak 11.04 58.83 74.00 -15.17
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5470~5725 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11000.00 H Average 22.67 19.82 42.49 54.00 -11.51
11000.00 H Peak 35.48 19.82 55.30 74.00 -18.70
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11000.00 H Average 22.28 19.82 42.10 54.00 -11.90
11000.00 H Peak 33.69 19.82 53.51 74.00 -20.49
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.40 20.21 42.61 54.00 -11.39
11160.00 H Peak 33.12 20.21 53.33 74.00 -20.67
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5580 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11160.00 H Average 22.29 20.21 42.50 54.00 -11.50
11160.00 H Peak 33.29 20.21 53.50 74.00 -20.50
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11400.00 H Average 22.68 20.65 43.33 54.00 -10.67
11400.00 H Peak 34.31 20.65 54.96 74.00 -19.04
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuV/m  dBuvV/m dB
11400.00 H Average 22.41 20.65 43.06 54.00 -10.94
11400.00 H Peak 34.72 20.65 55.37 74.00 -18.63
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Band edge falling to restricted band

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5460.00 E Average 31.07 10.89 41.96 54.00 -12.04
5460.00 E Peak 48.22 10.89 59.11 74.00 -14.89
5470.00 E Average 34.66 10.91 45.57 54.00 -8.43
5470.00 E Peak 61.03 10.91 71.94 74.00 -2.06
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5500 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuVvV/m dBuv/m dB
5460.00 E Average 28.83 10.89 39.72 54.00 -14.28
5460.00 E Peak 41.84 10.89 52.73 74.00 -21.27
5470.00 E Average 29.56 10.91 40.47 54.00 -13.53
5470.00 E Peak 48.89 10.91 59.80 74.00 -14.20
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Average 11.04 51.46 54.00 -2.54
5725.00 E Peak 11.04 71.33 74.00 -2.67
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5700 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Average 11.04 42.65 54.00 -11.35
5725.00 E Peak 11.04 62.20 74.00 -11.80
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5470~5725 MHz (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Lew.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuvV/m dB
11020.00 H Average 22.32 19.81 42.13 54.00 -11.87
11020.00 H Peak 34.30 19.81 54.11 74.00 -19.89
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Ea_',Lew.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11020.00 H Average 22.34 19.81 42.15 54.00 -11.85
11020.00 H Peak 34.40 19.81 54.21 74.00 -19.79
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5550 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Lew.rel (dBuVim})
90
80
70 FCC RSE PEAKA5A407
60 FCC RSE-AV12407
50 F
40
30
20
10
05000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11100.00 H Average 22.28 20.23 42.51 54.00 -11.49
11100.00 H Peak 34.08 20.23 54.31 74.00 -19.69
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5550 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Ea_',Lew.rel (dBuVim})
90
80
70 FCC RSE PEAKA5A407
60 FCC RSE-AV12407
50
40
30
20
10
05000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11100.00 H Average 21.96 20.23 42.19 54.00 -11.81
11100.00 H Peak 34.36 20.23 54.59 74.00 -19.41
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Lew.rel (dBuVim})
90
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70 FCC RSE PEAKA5A407
60 FCC RSE-AV15207
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10
05000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11340.00 H Average 22.27 20.64 4291 54.00 -11.09
11340.00 H Peak 33.56 20.64 54.20 74.00 -19.80
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Ea_',Lew.rel (dBuVim})
90
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70 FCC RSE PEAKA5A407
60 FCC RSE-AV152107
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05000 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuv/m dBuv/m dB
11340.00 H Average 22.09 20.64 42.73 54.00 -11.27
11340.00 H Peak 33.69 20.64 54.33 74.00 -19.67
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Band edge falling to restricted band

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuvV/m dB
5460.00 E Average 33.00 10.89 43.89 54.00 -10.11
5460.00 E Peak 50.59 10.89 61.48 74.00 -12.52
5470.00 E Average 39.92 10.91 50.83 54.00 -3.17
5470.00 E Peak 58.48 10.91 69.39 74.00 -4.61
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5510 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)

Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note:  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.

---“: denotes Noise Floor.

The trace on RE (radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.

Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpvV/m  dBpvV/m dB
5460.00 E Average 28.04 10.89 38.93 54.00 -15.07
5460.00 E Peak 41.00 10.89 51.89 74.00 -22.11
5470.00 E Average 31.11 10.91 42.02 54.00 -11.98
5470.00 E Peak 46.96 10.91 57.87 74.00 -16.13
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBpv dB dBpv/m dBuvV/m dB
5725.00 E Average 38.23 11.04 49.27 54.00 -4.73
5725.00 E Peak 57.05 11.04 68.09 74.00 -5.91
5726.48 S Average 38.45 11.04 49.49 54.00 -4.51
5726.48 S Peak 59.00 11.04 70.04 74.00 -3.96
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5670 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuVvV/m dBuvV/m dB
5725.00 E Average 30.86 11.04 41.90 54.00 -12.10
5725.00 E Peak 44.39 11.04 55.43 74.00 -18.57
5725.88 S Average 30.55 11.04 41.59 54.00 -12.41
5725.88 S Peak 46.65 11.04 57.69 74.00 -16.31
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Radiated Spurious Emission Measurement Result 802.11a, 5725~5850 MHz

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
50 E
40
30
20
10
Co00 £300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.73 20.81 43.54 54.00 -10.46
11490.00 H Peak 34.44 20.81 55.25 74.00 -18.75
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
97 Level {dBuVim)
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70 FCC RSE PEAK15.407
60 FCC RSE-AV15407
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RETITy 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 21.60 20.81 42.41 54.00 -11.59
11490.00 H Peak 34.96 20.81 55.77 74.00 -18.23
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
50
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10
0io00 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11570.00 H Average 22.54 21.16 43.70 54.00 -10.30
11570.00 H Peak 34.95 21.16 56.11 74.00 -17.89
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
80
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
50
40
30
20
10
0io00 8800. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11570.00 H Average 22.44 21.16 43.60 54.00 -10.40
11570.00 H Peak 34.83 21.16 55.99 74.00 -18.01
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
gTLe\reI (dBuVim})
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60 FCC RSE-AV15.407
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBpv/m dBuVvV/m dB
11650.00 H Average 22.16 20.93 43.09 54.00 -10.91
11650.00 H Peak 3431 20.93 55.24 74.00 -18.76
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Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
gTLe\reI (dBuVim})
80
80
70 FCC RSE BEAK15.407
60 FCC RSE-AV15.407
50 -
40
30
20
10
0io00 8200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11650.00 H Average 22.07 20.93 43.00 54.00 -11.00
11650.00 H Peak 34.20 20.93 55.13 74.00 -18.87
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Band edge falling to restricted band
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5713.10 S Peak 53.40 11.00 64.40 68.30 -3.90
5723.30 S Peak 63.58 11.03 74.61 78.20 -3.59
5725.00 E Peak 63.32 11.04 74.36 78.20 -3.84
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5723.50 S Peak 52.24 11.03 63.27 78.20 -14.93
5725.00 E Peak 51.19 11.04 62.23 78.20 -15.97
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FCC ID: HD5S-VM3WWANA

Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5850.00 E Peak 63.67 11.50 75.17 78.20 -3.03
5862.00 S Peak 55.78 11.51 67.29 68.30 -1.01
Operation Band :802.11 a Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5850.00 E Peak 53.33 11.50 64.83 78.20 -13.37

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5725~5850 MHz (MIMO)

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. 23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
ErllrL<=.ﬂ.rel (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
m F
40
30
20
10
RETT £300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.71 20.81 43.52 54.00 -10.48
11490.00 H Peak 34.75 20.81 55.56 74.00 -18.44
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
m E
40
30
20
10
RETT £300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11490.00 H Average 22.56 20.81 43.37 54.00 -10.63
11490.00 H Peak 34.71 20.81 55.52 74.00 -18.48
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
ErllrL<=.ﬂ.rel (dBuVim})
90
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60 FCC RSE-AV15.407
50
40
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10
RETT £300. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11570.00 H Average 22.51 21.16 43.67 54.00 -10.33
11570.00 H Peak 34.81 21.16 55.97 74.00 -18.03
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5785 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX MID Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

ErllrL<=.ﬂ.rel (dBuVim})
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11570.00 H Average 22.86 21.16 44.02 54.00 -9.98
11570.00 H Peak 34.23 21.16 55.39 74.00 -18.61

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FAT R AL R WHRRELRE L F o FFARSTRTI0R  AFRAGANPFGFT 0 AT IR
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % #74 A2 ¥ Bl % I 1 §& 134 5L

e AREPHRFF IXF |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: ER/2015/20029

FCC ID: HDS-VM3WWANA Issue Date: Apr. 07, 2015
Page 275 of 303
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
ErllrL<=.ﬂ.rel (dBuVim})
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m E
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11650.00 H Average 22.16 20.93 43.09 54.00 -10.91
11650.00 H Peak 34.48 20.93 55.41 74.00 -18.59
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Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
ErllrL<=.ﬂ.rel (dBuVim})
80
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60 FCC RSE-AV15.407
m E
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05500 8200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11650.00 H Average 22.18 20.93 43.11 54.00 -10.89
11650.00 H Peak 34.02 20.93 54.95 74.00 -19.05
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5725.00 E Peak 11.04 73.42 78.20 -4.78
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5745 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Peak 11.04 65.43 78.20 -12.77

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: HD5S-VM3WWANA

Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5850.00 E Peak 65.03 11.50 76.53 78.20 -1.67
5860.50 S Peak 56.34 11.51 67.85 68.30 -0.45
Operation Band :802.11 n20M Test Date :2015-02-25
Fundamental Frequency :5825 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5850.00 E Peak 54.82 11.50 66.32 78.20 -11.88
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Radiated Spurious Emission Measurement Result (802.11n (SGHz) 40M) (MIMO)

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Le.“.rel (dBuVim)
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Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
11510.00 H Average 22.63 21.03 43.66 54.00 -10.34
11510.00 H Peak 34.64 21.03 55.67 74.00 -18.33
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode ‘TX LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Ea_',Lew.rel (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.307
50
40
30
20
10
07500 2200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
11510.00 H Average 22.53 21.03 43.56 54.00 -10.44
11510.00 H Peak 35.08 21.03 56.11 74.00 -17.89
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Ea_',Lew.rel (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407
50 4
40
30
20
10
Oto00 2200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuvV dB dBuv/m dBuv/m dB
11590.00 H Average 22.46 21.11 43.57 54.00 -10.43
11590.00 H Peak 34.45 21.11 55.56 74.00 -18.44
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :TX HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Ea_',Lew.rel (dBuVim})
90
80
70 FCC RSE PEAK15.407
60 FCC RSE-AV15.407.
50 -
40
30
20
10
07500 2200. 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuVv dB dBuV/m dBuv/m dB
11590.00 H Average 22.69 21.11 43.80 54.00 -10.20
11590.00 H Peak 35.24 21.11 56.35 74.00 -17.65
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FCC ID: HD5S-VM3WWANA

Band edge falling to restricted band

Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuV/m dBuv/m dB
5725.00 E Peak 11.04 72.87 78.20 -5.33
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5755 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge LOW Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dB dBuVvV/m dBuv/m dB
5725.00 E Peak 11.04 61.53 78.20 -16.67

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :VERTICAL
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S PK/QP/AV dBuv dB dBuvV/m dBuv/m dB
5850.00 E Peak 54.84 11.50 66.34 78.20 -11.86
5853.80 S Peak 58.14 11.50 69.64 78.20 -8.56
5860.90 S Peak 56.20 11.51 67.71 68.30 -0.59
Operation Band :802.11 n40M Test Date :2015-02-25
Fundamental Frequency :5795 MHz Temp./Humi. :23 deg C/58 RH
Operation Mode :Band Edge HIGH Engineer :Curry
EUT Pol. :H Plane Measurement Antenna Pol. :HORIZONTAL

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)

Note:  “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
The trace on RE(radiation emission) plot is as colored blue, and the detection manner we’ve employed is peak detector.
Freq. Note Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz F/H/E/S PK/QP/AV dBupv dB dBuvV/m dBuv/m dB
5850.00 E Peak 47.01 11.50 58.51 78.20 -19.69
5852.20 S Peak 48.55 11.50 60.05 78.20 -18.15
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12. TRANSMISSION IN THE ABSENCE OF DATA

12.1 Standard Applicable
According to §15.407(c)
The device shall automatically discontinue transmission in case of either absence of information to
transmit or operational failure. These provisions are not intended to preclude the transmission of control
or signaling information or the use of repetitive codes used by certain digital technologies to complete
frame or burst intervals. Applicants shall include in their application for equipment authorization a

description of how this requirement is met.

12.2 Result

No non-compliance noted:

Refer to the theory of operation.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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13. FREQUENCY STABILITY

13.1 Standard Applicable
Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the us-

er’s manual.

13.2 Measurement Procedure

1. The EUT was placed inside temperature chamber and powered and powered by nominal DC voltage.
Set EUT as normal operation.

Turn the EUT on and couple its output to spectrum.

Turn the EUT off and set the chamber to the highest temperature specified.

A

Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the
EUT and measure the operating frequency.

6. Repeat step with the temperature chamber set to the lowest temperature.

13.3 Test SET-UP

Temperature Chamber

Antenna

Spectrum analyzer EUT

Variable AC Power Supply
13.4 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MODEL SERIAL LAST
MFR CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent E4446A MY51100003 | 05/19/2014 | 05/18/2015
Temperature Chamber TERCHY MHG-120LF 911009 05/07/2014 | 05/06/2015
AC Power Supply APW-105N 887592 All Power N/A N/A
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13.5 Measurement Result
Operation Mode 802.11 a Test Date 2015.3.5
Temperature :25 Test By Cooper
Humidity 62 %
Measured Spectrum
Frequency Frequency AFrequency
Test Temp.| Test Voltage | Channel (MHz) (MHZz) (MHz)
36 5180.0000 5,180.012394 -0.0124
44 5220.0000 5,220.012416 -0.0124
48 5240.0000 5,240.012446 -0.0124
52 5260.0000 5,260.012557 -0.0126
60 5300.0000 5,300.012493 -0.0125
25 15V 64 5320.0000 5,320.012316 -0.0123
100 5500.0000 5,500.012539 -0.0125
116 5580.0000 5,580.012493 -0.0125
140 5700.0000 5,700.012486 -0.0125
149 5745.0000 5,745.012396 -0.0124
157 5785.0000 5,785.012413 -0.0124
165 5825.0000 5,825.012230 -0.0122
36 5180.0000 5,180.012413 -0.0124
44 5220.0000 5,220.012431 -0.0124
48 5240.0000 5,240.012457 -0.0125
52 5260.0000 5,260.012544 -0.0125
60 5300.0000 5,300.012518 -0.0125
64 5320.0000 5,320.012397 -0.0124
-30 15V 100 5500.0000 5,500.012522 -0.0125
116 5580.0000 5,580.012503 -0.0125
140 5700.0000 5,700.012534 -0.0125
149 5745.0000 5,745.012433 -0.0124
157 5785.0000 5,785.012457 -0.0125
165 5825.0000 5,825.014690 -0.0147
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36 5180.0000 5,180.012351 -0.0124
44 5220.0000 5,220.012397 -0.0124
48 5240.0000 5,240.012411 -0.0124
52 5260.0000 5,260.012471 -0.0125
60 5300.0000 5,300.012433 -0.0124
64 5320.0000 5,320.012297 -0.0123
100 5500.0000 5,500.012488 -0.0125
116 5580.0000 5,580.012461 -0.0125
140 5700.0000 5,700.012413 -0.0124
149 5745.0000 5,745.012324 -0.0123
157 5785.0000 5,785.012381 -0.0124
165 5825.0000 5,825.012193 -0.0122

60 15V
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Operation Mode 802.11 n_HT40 Test Date 2015.3.5
Temperature :25 Test By Cooper
Humidity :62 %
Measured Spectrum
Frequency Frequency AFrequency
Test Temp.| Test Voltage | Channel (MHz) (MHz) (MHz)
38 5190.0000 5,190.012544 -0.0125
46 5230.0000 5,230.012531 -0.0125
54 5270.0000 5,270.012394 -0.0124
62 5310.0000 5,310.012431 -0.0124
25 15V 102 5510.0000 5,510.012350 -0.0123
110 5550.0000 5,550.012422 -0.0124
134 5670.0000 5,670.012513 -0.0125
151 5755.0000 5,755.012390 -0.0124
159 5795.0000 5,795.012438 -0.0124
38 5190.0000 5,190.012583 -0.0126
46 5230.0000 5,230.012574 -0.0126
54 5270.0000 5,270.012436 -0.0124
62 5310.0000 5,310.012473 -0.0125
102 5510.0000 5,510.012416 -0.0124
-30 15V 110 5550.0000 5,550.012475 -0.0125
134 5670.0000 5,670.012539 -0.0125
151 5755.0000 5,755.012441 -0.0124
159 5795.0000 5,795.012469 -0.0125
38 5190.0000 5,190.012510 -0.0125
46 5230.0000 5,230.012483 -0.0125
54 5270.0000 5,270.012344 -0.0123
62 5310.0000 5,310.012391 -0.0124
102 5510.0000 5,510.012311 -0.0123
60 15V 110 5550.0000 5,550.012403 -0.0124
134 5670.0000 5,670.012475 -0.0125
151 5755.0000 5,755.012349 -0.0123
159 5795.0000 5,795.012407 -0.0124
38 5190.0000 5,190.012544 -0.0125
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14. ANTENNA REQUIREMENT

14.1 Standard Applicable
According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than fur-
nished by the responsible party shall be used with the device.
According to §15.407, If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the

amount in dB that the directional gain of the antenna exceeds 6 dBi.

14.2 Antenna Connected Construction

An embedded-in antenna design is used.
The antenna connector is designed with unique type RF connector and no consideration of replacement.

Please see EUT photo and antenna spec. for details.
The antenna gain is less than 6dBi. Therefore, it is not necessary to reduce maximum output power

power limit.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FCC ID: HD5S-VM3WWANA

15. MAXIMUM PERMISSIBLE EXPOSURE (MPE)
15.1 Standard Applicable

According to §1.1307(b)(1), systems operating under the provisions of this section shall be operated in
a manner that ensure that the public is not exposed to radio frequency energy level in excess of the
Commission’s guideline.

This is a Mobile device, the MPE is required.
According to §1.1310 and §2.1093 RF exposure is calculated.

Limits for Maximum Permissive Exposure (MPE)

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f) 30
30-300 27.5 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz

* = Plane-wave equipment power density.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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15.2 Maximum Permissible Exposure (MPE) Evaluation

Internal Antenna (Worst Case)

802.11a 5150~5250 Power Table

Frequency Reading Power
(MHz) (dBm)
5180 15.14
5220 14.61
5240 14.57

MPE Prediction (802.11a 5150~5250)

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S=PG/4TTR?

Where: S = Power density

P = Power input to antenna

G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|15.14 (dBm)
Maximum average output power at antenna input|32.65878322 | (mW)
Duty cycle: |97 (%)
Maximum Pav :{31.67901972 | (mW)
Antenna gain (typical): [5.5 (dBi)
Maximum antenna gain:|3.548133892 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: [S180 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0223729  |(mw/cm”2)

Measurement Result
The predicted power density level at 20 cm is 0.0231 mW/cm?. This is below the uncontrolled expo-
sure limit of 1 mW/cm? at 5180MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11a 5250~5350 Power Table

Frequency Reading Power
(MHz) (dBm)
5260 14.60
5300 14.27
5320 14.26

MPE Prediction (802.11a 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR’
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|14.6 (dBm)
Maximum average output power at antenna input|28.84031503 | (mW)
Duty cycle: |97 (%)
Maximum Pav :{27.97510558 | (mW)
Antenna gain (typical):|5.5 (dBi)
Maximum antenna gain:|3.548133892 | (numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5260 (MHz)
MPE limit for uncontrolled exposure at prediction|1 (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0197571  |(mwW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0204 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm2 at 5260MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11a 5470~5725 Power Table

Frequency Reading Power
(MHz) (dBm)
5500 15.32
5580 14.90
5700 13.13

MPE Prediction (802.11a 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR’
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{15.32 (dBm)
Maximum average output power at antenna input|34.04081897 | (mW)
Duty cycle: |97 (%)
Maximum Pav :{33.0195944 | (mW)
Antenna gain (typical):|5.5 (dBi)
Maximum antenna gain:|3.548133892 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: [S580 (MHz)
MPE limit for uncontrolled exposure at prediction|] (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0233197  |(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0240 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm2 at 5580MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11a 5725~5850 Power Table

Frequency Reading Power
(MHz) (dBm)
5745 11.75
5785 12.10
5825 14.04

MPE Prediction (802.11a)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|14.04 (dBm)
Maximum average output power at antenna input|25.3512863 | (mW)
Duty cycle: |97 (%)
Maximum Pav :(24.59074772 | (mW)
Antenna gain (typical):|5.5 (dBi)
Maximum antenna gain:|3.548133892 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: [5825 (MHz)
MPE limit for uncontrolled exposure at prediction|1 (mW/cm2)
Power density at predication frequency at 20 (cm)|0.017367 (mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0179 mW/cm2. This is below the uncontrolled expo-
sure limit of | mW/cm2 at 5825.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT20 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5180 16.52
5220 16.47
5240 16.38

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5150~5250)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|{16.52 (dBm)
Maximum average output power at antenna input|44.87453899 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{43.52830282 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5180 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)

Power density at predication frequency at 20 (cm)[0.0614783  [(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0634 mW/cm”. This is below the uncontrolled exposure
limit of 1 mW/cm? at 5180MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT20 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5260 16.57
5300 16.46
5320 16.16

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|{16.57 (dBm)
Maximum average output power at antenna input|45.39416167 | (mW)
Duty cycle:|97 (%)
Maximum Pav :44.03233682 [ (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768 | (numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5260 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)

Power density at predication frequency at 20 (cm)|0.0621902  |(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0641 mW/cm2. This is below the uncontrolled exposure
limit of I mW/cm2 at 5260MHz.
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802.11n HT20 MIMO operation (CHO0+ CH 1)

Power Table

Frequency Reading Power
(MHz) (dBm)
5500 18.64
5580 18.29
5700 16.73

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P =Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|18.64 (dBm)
Maximum average output power at antenna input|73.11390835 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{70.9204911 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5500 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)[0.1001664  [(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.1033 mW/cm2. This is below the uncontrolled exposure
limit of | mW/cm2 at 5500MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_20M (5GHz) MIMO Chain 0+ Chainl
Power Table

Frequency Reading Power
(MHz) (dBm)
5745 15.18
5785 15.45
5825 17.02

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5725~5850)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P =Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|{17.02 (dBm)
Maximum average output power at antenna input|50.35006088 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{48.83955905 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: [5825 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|{0.068980 (mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0711 mW/cm?2. This is below the uncontrolled expo-
sure limit of 1 mW/cm2 at 5825.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5190 14.17
5230 14.07

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5150~5250)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|14.17 (dBm)
Maximum average output power at antenna input(26.12161354 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{25.33796514 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5190 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)[0.0357867  [(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0361 mW/cm®. This is below the uncontrolled exposure
limit of I mW/cm? at 5190MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CH0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5270 14.05
5310 14.34

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|14.34 (dBm)
Maximum average output power at antenna input|27.16439269 | (mWw)
Duty cycle:|97 (%)
Maximum Pav :|26.34946091 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768 | (numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5310 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0372153  |(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0384 mW/cm2. This is below the uncontrolled exposure
limit of | mW/cm2 at 5310MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5510 14.72
5550 15.19
5670 17.86

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P =Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|17.86 (dBm)
Maximum average output power at antenna input|61.09420249 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{59.26137642 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: {5670 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)[0.0836994  [(mw/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0863 mW/cm2. This is below the uncontrolled exposure
limit of | mW/cm2 at 5670MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5755 11.54
5795 16.76

MPE Prediction (802.11n_40M)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4TTR?
Where: S = Power density
P =Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|16.76 (dBm)
Maximum average output power at antenna input|{47.42419853 | (mW)
Duty cycle: {97 (%)
Maximum Pav :{46.00147257 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:{7.09577768 |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: [S795 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm?2)
Power density at predication frequency at 20 (cm)[0.064971 (mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0670 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm2 at 5795.

Remark: For RF exposure potentially generating from Co-located transmitter, please reference to the sec-
tion of collocated MPE analysis, Report No.: ER/2015/200009.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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