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SECTION 1

REPORT SUMMARY

Radio Testing of the
SMK Electronics Corp
RF Remote Control
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1.1

INTRODUCTION

-

America

The information contained in this report is intended to show verification of the SMK Electronics Corp RF
Remote Control to the requirements of FCC Part 15 Subpart E §15.407 and IC RSS-210 Issue 8 December

2010.

Objective

Manufacturer

Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

SMK Electronics Corp
RCO4

TC2-RCO3
5959A-RC03

N/A

1

e  FCCPart 15 Subpart E §15.407 (October 1, 2011).

e RSS-210 - Licence-exempt Radio Apparatus (All
Frequency Bands): Category | Equipment (Issue 8,
December 2010).

e  RSS-Gen - General Requirements and Information for
the Certification of Radio Apparatus (Issue 3, December
2010).

August 23, 2012

September 20, 2012
Ferdinand S. Custodio

e 789033 D01 General UNII Test Procedures v01r01
(Guidelines for Compliance Testing of Unlicensed
National Information Infrastructure (U-NII) Devices -
Part 15, Subpart E.

e  Supporting documents for EUT certification are
separate exhibits.
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC Part 15 Subpart E §15.407 with cross-reference to
the corresponding IC RSS standard is shown below.

- §15.207(a) RSS-Gen 7.2.4 Conducted Emissions N/A*
2.1 §15.407(e) RSS-210 A9.4(6)(i) Indoor Operation Only Client Declaration
2.2 §15.407(a)(1) 26 dB Bandwidth As Reported
2.3 §15.407(a)(1) RSS-210 A9.2(1) Output Power Compliant
2.4 §15.407(a)(1) Power Spectral Density Compliant
2.4 RSS-210 A9.4(2) Power Spectral Density Compliant
2.5-2.7 ?115;.;%79@)(1) RSS-210 A9.2(1) Out-Of-Band Emission Limits Compliant
2.8 §15.407(a)(6) Peak Excursion Ratio Compliant

* Not applicable. EUT is battery powered.
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1.3

131

1.3.2

133

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364

PRODUCT INFORMATION

Technical Description

The Equipment Under Test (EUT) was a SMK Electronics Corp RF Remote Control as shown in the
photograph below. The EUT is a remote control for the Roku streaming player. The EUT operates using

-

America

WLAN channels in the 2.4GHz and 5.0 GHz bands.

EUT General Description

EUT Description
Model Number(s)
Rated Voltage

Output Power

Frequency Range
Number of Operating Frequencies

Channels Verified

Antenna Type (used during
evaluation)

Modulation Used

Antenna Details

Model

Manufacturer

Antenna Type

Antenna Gain (802.11 b/g)
Antenna Gain (802.11 a)
EUT Antenna Connector

Maximum Dimensions

RF Remote Control
RCO4
3.0VDC from 2 (two) AA alkaline batteries

-11.1 dBm/78uW (conducted — Average)
-6.2 dBm/240 uW EIRP

5180 MHz to 5240 MHz in the 5150 MHz to 5350 MHz Band
4

Low Channel 5180 MHz
Mid Channel 5200 MHz
High Channel 5240MHz

Integral (Complies with Part 15.203 requirements)

OFDM

Reach Xtend™ Part No. FR05-S1-NO-1-004
Fractus®

Compact Dual-Band Chip Antenna

1.77 dBi

4.9 dBi

N/A (small SMD chip antenna).

7mm x 3mm x 2mm
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1.4

141

142

1.4.3

1.4.4

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912

EUT TEST CONFIGURATION

Test Configuration Description

-

America

Test
Configurations

Description

A

Antenna port conducted measurement. Manufacturer provided a SMA test port for
conducted measurements. Power setting set to “SPW 1”.

#1 or antenna#2. Power setting set to “SPW 1”.

Radiated emissions test configuration. EUT configured to transmit on either antenna

EUT Exercise Software

Client provided a programming software (AT_Contl31.exe) using Prolific USB-to-Serial adapter. The
software allows the following channels: 1-14, 36,40,44,48,149,153,157 and 161. The following data rates
are available: 1, 2, 5.5,11,6,9,12,18 and 24 Mbps.

Support Equipment and I/0O cables

Manufacturer Equipment/Cable Description
. . Interface to program EUT (Channel, Data Rate,
Ozmo Debug Jig (USB-to-Serial Power and Antenna). Not part of the test setup,

programmer)

removed during radiated emissions test.

Laptop used during programming is generic and can be different brand and model.

Worst Case Configuration

Worst-case configuration used in this test report based from Peak Output Power measurements:

Mode Channel

Data Rate

802.11a 36 (Low Channel)

6Mbps

EUT is a portable device. For radiated measurements X, Y and Z orientations were verified. Worst case

position is “Y”.

“X,Y,2” Configuration

Page 9 of 49
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15

1.6

1.7

1.8

18.1

1.8.2

America

DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
MODIFICATION RECORD
o Date
Description of Modification Mo'dlflcatlon Modification
Fitted By Fitted

Serial Number N/A

N/A

The table above details modifications made to the EUT during the test programme. The modifications
incorporated during each test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2009, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz and 789033 D01 General UNII Test Procedures
v01r01 (Federal Communications Commission Office of Engineering and Technology Laboratory Division
Guidelines for Compliance Testing of Unlicensed National Information Infrastructure (U-NIl) Devices -
Part 15, Subpart E.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.4-2009. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

TEST FACILITY

FCC — Registration No.: US5281

TUV SUD America Inc. (San Diego), a §2.498 listed test firm operates the EMC Laboratory registered
under Sony Electronics Inc. Product Quality Division EMC. This laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files and the Registration is US5281.

Industry Canada (IC) Registration No.: 3067A
The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego), has been registered by

Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No. 3067A.

Page 10 of 49
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SECTION 2

TEST DETAILS

Radio Testing of the
SMK Electronics Corp
RF Remote Control
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2.1

211

2.1.2

2.1.3

INDOOR OPERATION ONLY

Specification Reference

Part 15 Subpart E §15.407(e) and RSS-210 A9.4(6)(i)

Standard Applicable

(e) Within the 5.15-5.25 GHz band, U-NII devices will be restricted to indoor operations to reduce any

potential for harmful interference to co-channel MSS operations.

Manufacturer Declaration

See attached page from the user manual with a statement indicating compliance with this requirement.

Legal Notlces

Federal Commaunication Commission Interference Statement
This equipment has been lesied and fround fo compiy withs e limils for 3 Class B digital device, pursuant bo Part 15 of the FOC Pules.
These amits am designed 1o provide ressonabie profecton against famiml inferferenos ina residential instaizbion. This agquipmeant
igenarates, usos anad can radiabe radior requency energy andl, if not instaied and wsod in acoordanos with the instruchons, may
icalsn harmiul inbenfrenca Bo radio communicabions. Howeser, there s no guaranbea fat inferforenos will not coowr i & parbosiar
Instaiation. If this equipment G0 CaAsg harmiful nberforencs b radlo of BEevison recephon, which can be detormingd by furning
ftha equipment off and on, the user s encoeraged Bo by fo oomect the inderferen oz by one of tha foliowing measunes

+ Reonent or reéscafo bhe recorving antonna

+ Increass the separation babweon the aquipment and roeooiver.

» Connact the aqupment into an outiet on a ceost difeent fom that o which tha recesiver & oonnectod.

+ Consait the deaier or an expeniencad radlo, TV bechnician for haip.
This device compiles with Part 15 of e FOC Pules. Operation is subject to the foliowing hwo condibions: {13 This devios may not
carse harmimul intererence, and {73 this device muest aocepl any nberferencs recered, inciuding infererence that may causs
undesined oporation
FOC Caubion: Any changes or modifications not enpressiy appoved by the party msporsibie for complisnce oosid void tha user's
authority o oporaba this aouipment
IEEE B2V o BO2TIg operabion of this product in tha US4 & Amsware-imited fo channeis | Bwroagh T
‘ihiraioss lacho Usa:
This deavioe & resinichod bo indcsor Lse whan oparating in fa 515 o 525 GHr frequency band.
MEORTANT MOTE:
FCC Radiation Exposwrn Sistomant
This squipmant compdas with FCC radiabion exposens imEs sot forth for an unconirolied enyironment. This eguipment shouid ba
Instated and operated with minmum dstanoe 200m Detwosan tha radiabon and your body.
This trarsmition mast not b o-cabed of oparating in conjunchon with amy othar antenna of transmitior,
Moba bo WS kel owimsar:
To comEiy withi U FOC reguiabon, the country seoction fanction bas Dean compebaly removed Fom a6l LS maoaoas.

The avallabEty Of soma Soecn C Channas and/or oparational MequUency Dands are Country depandent and ara MM programimsd
al b Tachory bo match the inbended destirabon. Tha fimwan setiing is nof aocessibie Dy the end wsar

Industry Canada statement

This device compdas with R55-710 of the Industry Canada Rules. D pation i Sebject bo tha fosoing by conditions: (1) this dewion
mary nod Casa harmiiu intertemnence, and (3 this devioe must acoept any inlemenenoe received, ncisding infarmenencs that may causs
undesined operation.

Fremch transaton:

Co dispogibr oS conforma 3 ia noimma CHA- 710 dFindusing Canada applicaibio ouw spparcis radio escmpls de smenon. Son
fonciionnemant est sujet aun deux conditions sumanios: (1) e disposibr ne doi pas produire do beosllage praudicbie, of (# m
disposh doit acmphey tout brouliage PeCLL Y COMNES. un roulage susceptibis o prosoguen un foncionnament mossrabie

Page 12 of 49

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID TC2-RCO3
IC: 5959A-RC03
Report No. SC1208772B Rev. 1

2.2

221

2.2.2

2.2.3

224

2.25

2.2.6

2.2.7

2.2.8

America

26 dB BANDWIDTH

Specification Reference

Part 15 Subpart E §15.407(a)(1)

Standard Applicable

(1) For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output 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.

Test Methodology

Section D of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

August 24 and September 20, 2012/JMG and FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 22.2 to 24.3°C
Relative Humidity 43.2t047.2%
ATM Pressure 99.2 to 100.2kPa

Additional Observations

e Thisis a radiated test.

e Span is wide enough to capture the channel transmission.
e RBWis 1% of the span.

e VBW >RBW.

e Sweep is auto.

e Detector is peak.
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e Trace is max hold.

America

e “ndBdown” (26dB) marker function of the spectrum analyzer was used for this test.
e RBW adjusted until RBW/EBW ratio is approximately 1%.

2.2.9 Test Results (as reported)

Low Channel Mid Channel High Channel
(5180 MHz) (5200 MHz) (5240 MHz)
27.72 MHz 29.89 MHz 33.65 MHz

Center 5.1B GHz 5 MHz/

Low Channel

Span

Page 14 of 49

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364




FCCID TC2-RCO3
IC: 5959A-RC03

Report No. SC1208772B Rev. 1

g["
(AL
Il

Date:

Date:

*RBW 300 kHz
VEW 1 MHz

Ref 10 dBm *Att 10 dB SWT 20 ms
10 offget 10]9 dB
[ 2 ]

F-10
-20

WMWM
B / \
-2

Center 5.2 GHz 5 MHz/ Span 50 MHz

20.5EP.2012 0B8:39:28

Mid Channel

*REW 300 kHz

VBW 1 MHz

Ref 10 dBm Att 10 dB SWT 20 ms

10 Offget 10]9 dB

P

5 MHz/ Span 50 MHz

20.SEP.2012 08:42:50

High Channel

America
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2.3

23.1

2.3.2

2.3.3

234

2.35

2.3.6

2.3.7

2.3.8

America

OUTPUT POWER

Specification Reference

Part 15 Subpart E §15.407(a)(1) and RSS-210 A9.2(1)

Standard Applicable

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output 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.

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 logyo B, dBm, whichever power is less. B is the

99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz
band

Test Methodology

Section A Method PM of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

August 23 and September 8, 2012/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 21.5t0 22.2°C
Relative Humidity 43.2 t0 47.4%
ATM Pressure 99.2 to 100.1kPa

Additional Observations

e Thisis a conducted test using a wideband RF power meter as an alternative to spectrum
analyzer measurements.

e All available data rates were verified. The worst case data rate (marked bold and italic) will be
verified for each test throughout this test report.
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2.3.9 Test Results (99% BW)
Low Channel Mid Channel High Channel
(5180 MHz) (5200 MHz) (5240 MHz)
23.6 MHz 24.51 MHz 25.72 MHz

*REW 1 MHz
VEW 3 MHz
Ref 100 dBpV *AtT 10 dB SWT 20 ms

-

Center 5.18 GHz 9.5 MHz/ Span 95 MHz

Date: 23.AUG.2012 16:34:57
Low Channel
*REW 1 MHz

VEW 3 MHz
Ref 100 dBuv *Att 10 dB SWT 20 ms

[-60

70

Center 5.2 GHz 9.5 MHzZ/ Span 95 MHz

Date: 28.AUG.2012 09:02:05
Mid Channel
Page 17 of 49
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RBW 1 MHz
VBEW 3 MHz
Ref 100 dBuv *ATt 10 dB SWT 20 ms
o0
L [ |
MAZCH
- FV'\
?';[ \/V :
L. A \'\.
WW P
32
2
0
Center 5.24 GHz 9.5 MHz/ Span 95 MHzZ
Date: 23.AUG.2012 16:29:45
High Channel

2.3.10 Limit Consideration

FCC Limit =50mW or 4 dBm + 10 log (26dB BW in MHz)
=50mW or 4 dBm + 10 log (33.65MHz)
=50mW or 19.27 dBm (84.52mW)

=since 50<84.52

= therefore use 50mW or 17dBm limit

IC Limit =200 mW or 10 + 10 log;o (99% BW in MHz)
=200 mW or 10 + 10 logyo (24.4MHz)
=200mW or 23.87 dBm (244mW)
=since 200<244
= therefore use 200mW or 23dBm limit

Limit used is 50mW or 17dBm which satisfy both FCC and IC requirement for this test.

America
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2.3.11 Test Results (Maximum Conducted Power)
802.11¢g
Channel Frequency Data Rate Average Power Peak Power

(MHz) (Mbps) (dBm) (dBm)
36 5180 6 -11.1 4.21
40 5200 6 -13.3 1.88
48 5240 6 -12.25 2.81
36 5180 9 -12.5 3.98
40 5200 9 -14.77 1.52
48 5240 9 -13.7 2.83
36 5180 12 -13.6 3.76
40 5200 12 -15.82 1.24
48 5240 12 -14.78 2.79
36 5180 18 -14.9 3.66
40 5200 18 -17.11 1.17
48 5240 18 -16.04 2.25
36 5180 24 -15.98 3.76
40 5200 24 -18.11 1.77
48 5240 24 -17.11 2.81
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2.4

24.1

2.4.2

243

24.4

2.4.5

24.6

247

America

POWER SPECTRAL DENSITY

Specification Reference

Part 15 Subpart E §15.407(a)(1) and RSS-210 A9.4(2)

Standard Applicable

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 50 mW or 4 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output 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.

Within the emission bandwidth, when the peak spectral density per MHz over any continuous
transmission exceeds the average (10 log10 B) value by more than 3 dB, the permissible power spectral
density shall be reduced by the excess amount.

A measurement resolution bandwidth narrower than 1.0 MHz is permitted provided that power
integration over 1.0 MHz is performed. However, if the emission bandwidth of the signal is less than 1.0
MHz, the measurement bandwidth should be reduced to that of the emission bandwidth to obtain the
proper power spectral density; alternatively, the measured value could be normalized to 1.0 MHz.

(Note: B has been defined above as the 99% emission bandwidth).

Test Methodology

Section E of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

September 10, 2012/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 43.5%
ATM Pressure 99.0 kPa
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2.4.8 Additional Observations

e Thisis a conducted test as per Section E (PPSD) of 789033 D01 General UNII Test Procedures
v01r01.

e Average power spectrum method used is SA-2 (trace averaging across on and off times of the
EUT transmissions)

2.4.9 Test Results (Duty Cycle “X” and Transmission Duration “T”)

e Test methodology is per Section B of 789033 D01 General UNII Test Procedures v01r01.

e Since the response time and spacing between bins on the sweep are sufficient to permit accurate
measurements of the on and off times of the transmitted signal, the zero-span mode on the
spectrum analyzer is used.

e Since T=198.72us. Therefore 50/T is less than 10MHz RBW/VBW used.

e Sweep points setting is 25000/ms, therefore sweep points across duration T = 4967 (complies
with 100 requirement).

e Duty Cycle (x) =198.72uS x 8 (8 transmissions in 10ms sweep)/10000 us

=1589.76 uS/10000 s
=0.159

BW 10 MHz
VBW 10 MHz
Ref 10 dBm ALL 10 dB SWT 1 me

0 Offfet 1049 dB

Center 5.18 GHz 100 us/

Date: 5.SEP.2012 16:34:36

T=198.72 uS
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2.4.10

Date:

Ref 10 dBm

* ATt

10 dB

REW 10 MHz
*VBW 10 MHz
SWT 10 ms

10 Offfetc 10{° dB

PS

)
AC

Center 5.18 GHz

9.8EP.2012 16:45:41

1 ms/

Sweep showing eight (8) transmissions in 10ms sweep

Test Results (PPSD)

See attached plots and table.

36 5180 -34.15 7.99 -26.16 4 30.16

40 5200 -36.53 7.99 -28.54 4 32.54

48 5240 -35.53 7.99 -27.54 4 31.54
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®

*ALL

*REBW 1
*VBW 3 MHz

10 dB SWT 20 ms

MHz Marker 1

4.15% dBm

0 Offetr 1042 dB

163
*

-7
100
Center 5.18 GHz
Date: 10.SEP.2012 07:29:40

2 MHz/

Low Channel (802.11 a)

*RBW 1 MHz Marker 1

Span 20 MHz

*VBW 3 MHz 53 dBm
Ref 0 dBm *Att 10 dB SWT 20 ms GHz
0 Offfet 10{9 dB
L =
Gl
T
|
-20 LVL
‘ P
P WOV PNt e AP e A gt At
J‘J 100 off 1 NN
6B
100
Center 5.2 GHz 2 MHz/ Span 20 MHz

Date: 10.SEP.2012 (07:30:37

Mid Channel (802.11 a)
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® *RBW 1 MHz Marker 1 [TI
*VBW 3 MHz 5.53 dBm

Ref 0 dBm *ATt 10 dB SWT 20 ms 5.23478478 GHz
0 Ooffget 1049 dB
10 | 2 |
o
-
LVL
=
i (e Mmoo (N ﬁA‘Vf‘wHAM AN :

Center 5.24 GHz 2 MHz/ Span 20 MHz

Date: 10.SEP.2012 07:31:46

High Channel (802.11 a)
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2.5

251

25.2

253

254

255

256

2.5.7

2538

259

America

OUT-OF-BAND EMISSION LIMITS

Specification Reference

Part 15 Subpart E §15.407(b)(1) and RSS-210 A9.2(1)

Standard Applicable

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 EIRP of =27 dBm/MHz.

Emissions outside the band 5150-5250 MHz shall not exceed -27 dBm/MHz e.i.r.p.

Test Methodology

Section G of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

September 10, 2012/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 43.5%
ATM Pressure 99.0 kPa

Additional Observations
e Thisis a conducted test as per Section G of 789033 D01 General UNII Test Procedures vO1r01 .
e There are no emissions observed within 20dB of the limit.

Sample Computations

e Highest out-of-band emission observed =-52.31 dBm @ 2.1360GHz (High Channel)
e EIRP(dBm) =-52.31 + 4.9 dBi (antenna gain)
e EIRP(dBm) =-57.21 dBm
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2.5.10 Test Results

Complies. See attached plots.

® *RBW 1 MHz Marker 1
VBW 3 MHz

73 dBm
Ref 10 dBm *Att 10 dB %SWT 10 s GHz
10 offfer 10{° dB
parccr
-1
20
pY -27 fisr
=
| -2 ALY,

v AR
M‘\J‘La - MWWMWWM

il

30

Center 20.015 GHz 3.997 GHz/

Date: 10.SEP.2012 08:28:20

Low Channel (5180 MHz)

® *RBW 1 MHz Marker 1
VBW 3 MHz

Span 32.27 GHz

)5 dBEm
Ref 10 dBm *ATt 10 dB *SWT 10 s GHz
0 Offget 1049 B
.
-2
1y -z Bn
F-40

a0

Center 20.015 GHz 3.997 GHz/

Date: 10.SEP.2012 06:27:06

Mid Channel (5200 MHz)

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX

Span 39.97 GHz

Page 26 of 49

: 858 546 0364



FCC ID TC2-RCO3
IC: 5959A-RC03
Report No. SC1208772B Rev. 1

® *RBW 1 MH=z larker 1 [T1
VBW 3 MHz £2.31 dBm

Ref 10 dBm *Att 10 dB *SWT 10 s .13604687 GHz
10 Offfet 10{° 4B
L
B v
-2
1 -27 fiBm B
-4
3DB
| gl sl pA I T
503 NrwJ A PR
JL/\MI\,\M,LMUMMWM
-7
a0
Center 20.015 GHz 3.997 GHz/ Span 39.97 GHz

Date: 10.SEF.2012 08:25:21

High Channel (5240 MHz)
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2.6

26.1

2.6.2

2.6.3

264

2.6.5

2.6.6

2.6.7

2.6.8

America

BAND-EDGE COMPLIANCE OF RF CONDUCTED EMISSIONS

Specification Reference

Part 15 Subpart E §15.407(b)(1)/(7)and RSS-210 A9.2(1)

Standard Applicable

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 EIRP of =27 dBm/MHz.

The provisions of §15.205 apply to intentional radiators operating under this section.

Emissions outside the band 5150-5250 MHz shall not exceed -27 dBm/MHz e.i.r.p.

Test Methodology

Section G of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

September 10, 2012/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 43.5%
ATM Pressure 99.0 kPa

Additional Observations

e This is a conducted test as per Section G of 789033 D01 General UNII Test Procedures v01r01 .
e RBW=1MHz/VBW=3MHz

e Detector = Peak

e Sweep time=Auto

e Trace Mode=max hold

e Sweep allowed to continue until the trace stabilized.
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2.6.9 Test Results

Complies. See attached plots and calculations.

® REW 1 MHz
VBW 3 MHz

Ref 20.9 dBm *Att 10 dB SWT 20 ms
20 Offfec 10{° dB
1 PK
e
BT -
-1
v Ps
| 'l e

Mﬂém.;“-{.‘. Wb, Ml_].\,.".l’lélr.u_‘\"nl ‘."wa lp ) WA b

Center 5.15 GHz 10 MHz/ Span 100 MHz

Date: 10.SEP.2012 09:33:15

Low Channel (5180 MHz)
Lower band edge calculation:

e 5150 MHz (in the restricted band)
e Use the following formula as per Section G(1)(ii) of 789033 D01 General UNII Test Procedures v01r01:
E(dBuV/m) = EIRP (dBm) + 95.2
=(-52.55 dBm + 4.9dBi antenna gain) + 95.2
=47.55 dBuV/m @ 3 meters
e Since 47.55 dBuV/m (Peak) is less than than the 54 dBuV/m Average limit of 15.209, then average
measurement is not required.
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® *RBW 1 MHz
VBW 3 MHz

Ref 20.9 dBm *Att 10 dB SWT 20 ms
20" Oftfet 10]5 aB

1 PK

MAXH
-1
|20

T
-

T R

T

Center 5.25 GHz 5 MHz/ Span 50 MHz

Date: 10.S5EP.2012 09:38:00

High Channel (5240 MHz)

Upper band edge calculation:

e 5250 MHz (not in the restricted bands)
e Limitis-27dBm EIRP
e Calculation @ 5250 MHz:
Peak measurement @ 5250 MHz =-32.98 dBm

EIRP @ 5250 MHz =-32.98 + 4.9 dBi (antenna gain)
=-28.08 dBm
Margin of compliance =1.08 dB

America

Page 30 of 49

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID TC2-RCO3
IC: 5959A-RC03
Report No. SC1208772B Rev. 1

2.7

27.1

2.7.2

2.7.3

2.7.4

2.7.5

2.7.6

2.7.7

2.7.8

America

SPURIOUS RADIATED EMISSIONS

Specification Reference

Part 15 Subpart E §15.407(b)(1)/(7)and RSS-210 A9.2(1)

Standard Applicable

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 EIRP of =27 dBm/MHz.

The provisions of §15.205 apply to intentional radiators operating under this section.

Emissions outside the band 5150-5250 MHz shall not exceed -27 dBm/MHz e.i.r.p.

Test Methodology

Section G of 789033 D01 General UNII Test Procedures v01r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration B

Date of Test/Initial of test personnel who performed the test

August 28 to September 9, 2012/FSC,JMG,KMK

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.3to 25.6°C
Relative Humidity 48.7 t0 50.7%
ATM Pressure 99.2 to 100.1 kPa

Additional Observations

e These are radiated tests (cabinet emissions measurements) to supplement conducted
measurements performed.

e Measurement was done using EMC32 automated software. Reported level is the actual level
with all the correction factors factored in. Correction Factor column is for informational
purposes only. See Section 2.7.9 for sample computation.
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2.7.10 Test Results

2.7.9 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpuV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8

See attached plots.
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2.7.11 Test Results Below 1GHz (Receive Mode)

TUV 3m Radiated 30 to 1000MHz
80T
701
60T
+ FCC Part 15 Class B Electric Field Strength QP+AV.
E 501
> L
= I
e |
T 40
£
3 1
3
— 30" ’
P . \ VRN
20‘L 2N\ YTV u‘w e
1 Wa bty T o
\WAN / \/
ol STy
0 t t ———+ t t t t t ——— |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result: 1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
Frequency QuasiPeak Meas. Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
(ms)
30.000000 21.3 1000.0 120.000 134.0 \Y 358.0 -12.2 18.7 40.0
88.332745 31.1 1000.0 120.000 100.0 H 176.0 -21.2 12.4 43.5
170.359920 23.0 1000.0 120.000 188.0 H 71.0 -17.6 20.5 43.5
256.114870 27.6 1000.0 120.000 100.0 H 88.0 -13.9 18.4 46.0
488.637515 14.8 1000.0 120.000 372.0 Vv 22.0 -6.7 31.2 46.0
900.797836 19.3 1000.0 120.000 214.0 H 3.0 -0.2 26.7 46.0
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2.7.12 Test Results Above 1GHz (Receive Mode)

TUV 3m Radiated 1000 to 18000MHz
90T
80T
1 FECC Part 15 Class B Electric Field Strength PK above 1GHz
70t
60T
E 1 ECC Part 15 Class B Electric Field Strength AV above 1_G_Hz‘
= 50+
S 71 .
c
=40t * *
2 *
) r *
- 304"
201
101
0 t t t t t t —t—t {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-—-=— FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result: 1]
Preview Result 1H-PK+ [Preview Result 1TH.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Frequency MaxPeak | Meas. Bandwidth Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
(ms)
1204.020000 34.5 1000.0 1000.000 206.0 H 16.0 -9.7 39.4 73.9
2509.380000 36.9 1000.0 1000.000 112.0 \Y 334.0 -4.5 37.0 73.9
3867.880000 41.9 1000.0 1000.000 376.0 \Y 199.0 33 32.0 73.9
6815.280000 42.1 1000.0 1000.000 100.0 \Y 0.0 5.4 31.8 73.9
10637.44000 46.0 1000.0 1000.000 122.0 \Y 53.0 11.0 27.9 73.9
17897.22000 54.0 1000.0 1000.000 400.0 \Y 61.0 20.9 19.9 73.9
Average Data
Frequency Average Meas. Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuvV/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
(ms)
1204.020000 21.7 1000.0 1000.000 206.0 H 16.0 -9.7 32.2 53.9
2509.380000 23.9 1000.0 1000.000 112.0 \ 334.0 -4.5 30.0 53.9
3867.880000 29.4 1000.0 1000.000 376.0 \ 199.0 3.3 24.5 53.9
6815.280000 29.4 1000.0 1000.000 100.0 \ 0.0 5.4 24.5 53.9
10637.44000 33.0 1000.0 1000.000 122.0 \ 53.0 11.0 20.9 53.9
17897.22000 41.5 1000.0 1000.000 400.0 \ 61.0 20.9 12.4 53.9

Test Notes: No emissions observed above 1GHz. All measurements presented are noise floor figures.
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2.7.13 Test Results Below 1GHz (Low Channel)

America

TUV 3m Radiated 30 to 1000MHz
801
701
601
L FCC Part 15 Class B Electric Field Strength QP+AV.
E 50r
> L
= I
3 [
£ 40
3 L
>
9 301
ot .
L *
* N L 4
107
0 } } f———+ } } } } } ——t—+ !
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1TH.Result:1]
* Final Result 1-QPK [Final Result 1.Result:1]
Quasi Peak Data
Frequency QuasiPeak Meas. Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuVv/m) Time (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
(ms)
30.000000 21.3 1000.0 120.000 252.0 \ 3.0 -12.2 18.7 40.0
71.541643 15.2 1000.0 120.000 100.0 H 94.0 -22.2 24.8 40.0
124.170501 13.0 1000.0 120.000 103.0 \ 358.0 -20.9 30.5 43.5
254.770982 14.7 1000.0 120.000 113.0 H 226.0 -13.9 31.3 46.0
532.626934 16.3 1000.0 120.000 277.0 \ 324.0 -6.0 29.7 46.0
931.947816 19.5 1000.0 120.000 342.0 Vv 264.0 -0.7 26.5 46.0
Test Notes: Only worst case channel presented for spurious emissions below 1GHz.
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2.7.14

Test Results Above 1GHz (Low Channel)

America

TUV 3m Radiated 1000 to 18000MHz

901
T 2
801
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
70t
601
§ 4 FCC Part!13 Class B Electri¢ Field Str@gth AV above 1GHZ
> A DO T TR ‘
@ 50r .
© L
£ *
T 401
> L
s
307
201
101
0 t t t t t t ——t—t {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-—-=— FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result: 1]
Preview Result 1H-PK+ [Preview Result 1TH.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Meas. . . . . _—
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
3993.160000 42.0 1000.0 1000.000 100.0 H 191.0 3.1 31.9 73.9
5187.480000 84.2 1000.0 1000.000 125.0 \ 303.0 33 -10.3 73.9
5333.720000 54.2 1000.0 1000.000 110.0 \ 57.0 3.6 19.7 73.9
10355.280000 54.3 1000.0 1000.000 100.0 \ 181.0 10.4 19.6 73.9
15538.220000 49.0 1000.0 1000.000 299.0 H 188.0 15.9 24.9 73.9
17862.360000 53.9 1000.0 1000.000 238.0 H 176.0 20.9 20.0 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
3993.160000 29.2 1000.0 1000.000 100.0 H 191.0 3.1 24.7 53.9
5187.480000 51.5 1000.0 1000.000 125.0 Vv 303.0 3.3 2.4 53.9
5333.720000 30.8 1000.0 1000.000 110.0 Vv 57.0 3.6 23.1 53.9
10355.280000 333 1000.0 1000.000 100.0 \ 181.0 10.4 20.6 53.9
15538.220000 36.3 1000.0 1000.000 299.0 H 188.0 15.9 17.6 53.9
17862.360000 41.3 1000.0 1000.000 238.0 H 176.0 20.9 12.6 53.9

Test Notes: 5187.4MHz is part of fundamental measurement and not subjected to 15.209 and 15.205 limits. There
are no emissions observed above 12GHz (noise floor measurements).

Page 36 of 49

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364




FCC ID TC2-RCO3
IC: 5959A-RC03
Report No. SC1208772B Rev. 1

2.7.15 Test Results Above 1GHz (Mid Channel)

America

TUV 3m Radiated 1000 to 18000MHz

901
801
+ FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
E 1 ECC Par15 Class B Electric Field Strength AV aboye 1GHz
v
Z sor * .
© +
= 40f . .
°
> L
s
307
201
101
0 t t t t t t ——t—t {
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-—-=— FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result: 1]
Preview Result 1H-PK+ [Preview Result 1TH.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Meas. . . . . _—
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
3841.980000 41.9 1000.0 1000.000 328.0 H 115.0 33 32.0 73.9
5037.480000 53.8 1000.0 1000.000 100.0 \ 193.0 2.6 20.1 73.9
5198.740000 91.0 1000.0 1000.000 100.0 \ 186.0 34 -17.1 73.9
5367.480000 51.1 1000.0 1000.000 110.0 \ 343.0 3.8 22.8 73.9
10339.420000 44.9 1000.0 1000.000 265.0 H 307.0 10.4 29.0 73.9
15550.640000 49.1 1000.0 1000.000 173.0 H 73.0 15.8 24.8 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
3841.980000 29.3 1000.0 1000.000 328.0 H 115.0 3.3 24.6 53.9
5037.480000 31.2 1000.0 1000.000 100.0 Vv 193.0 2.6 22.7 53.9
5198.740000 57.3 1000.0 1000.000 100.0 Vv 186.0 3.4 -3.4 53.9
5367.480000 29.9 1000.0 1000.000 110.0 \ 343.0 3.8 24.0 53.9
10339.420000 32.2 1000.0 1000.000 265.0 H 307.0 10.4 21.7 53.9
15550.640000 36.3 1000.0 1000.000 173.0 H 73.0 15.8 17.6 53.9

Test Notes: 5198.7MHz is part of fundamental measurement and not subjected to 15.209 and 15.205 limits. There
are no emissions observed above 10GHz (noise floor measurements).
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2.7.16 Test Results Above 1GHz (High Channel)

America

TUV 3m Radiated 1000 to 18000MHz
901
i *
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
E L ECC Paridd5 Class B Electric Field Strength AV abgyie 1GHz
= 50+
g 1 . by
= *
= 40t
o i *
s
307
201
101
0 t t t t t ——t—t {
1G 2G 4G 5G 8 10G 18G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
—-—-=— FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result: 1]
Preview Result 1H-PK+ [Preview Result 1TH.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result: 1]
Peak Data
Meas. . . . . _—
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
2447.200000 37.1 1000.0 1000.000 285.0 H 86.0 -4.7 36.8 73.9
3705.980000 41.9 1000.0 1000.000 266.0 H 285.0 2.5 32.0 73.9
5235.000000 87.3 1000.0 1000.000 110.0 \ 60.0 3.5 -13.4 73.9
5392.500000 54.2 1000.0 1000.000 120.0 H 124.0 3.9 19.7 73.9
10748.460000 45.9 1000.0 1000.000 205.0 H 89.0 11.2 28.0 73.9
15764.680000 48.6 1000.0 1000.000 359.0 \ 197.0 15.0 25.3 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
2447.200000 24.3 1000.0 1000.000 285.0 H 86.0 -4.7 29.6 53.9
3705.980000 28.9 1000.0 1000.000 266.0 H 285.0 2.5 25.0 53.9
5235.000000 54.2 1000.0 1000.000 110.0 Vv 60.0 3.5 -0.3 53.9
5392.500000 30.5 1000.0 1000.000 120.0 H 124.0 3.9 23.4 53.9
10748.460000 32.6 1000.0 1000.000 205.0 H 89.0 11.2 21.3 53.9
15764.680000 35.6 1000.0 1000.000 359.0 Vv 197.0 15.0 18.3 53.9

Test Notes: 5235.0MHz is part of fundamental measurement and not subjected to 15.209 and 15.205 limits. There
are no emissions observed above 10GHz (noise floor measurements).
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2.8.9

America

PEAK EXCURSION RATIO

Specification Reference

Part 15 Subpart E §15.407(a)(6)

Standard Applicable

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to
the maximum conducted output power shall not exceed 13 dB across any 1 MHz bandwidth or the
emission bandwidth whichever is less.

Test Methodology

Section F of 789033 D01 General UNII Test Procedures v01rO1

Test Methodology

Section E of 789033 D01 General UNII Test Procedures vO1r01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

September 10, 2012/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 23.1°C
Relative Humidity 43.5%
ATM Pressure 99.0 kPa

Additional Observations

e Thisis a conducted test as per Section F of 789033 D01 General UNII Test Procedures v01r01.

e The ratio of the peak-max-hold spectrum with PPSD measurement was verified not to exceed 13
dB.

e  Duty Cycle (x) calculation is from Section 2.4.9 of this test report.

e  PPSD test procedure is detailed under Section 2.4 of this test report.
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2.8.10

Test Results

See attached plots and table.

36 5180 -33.48 7.99 -25.49 -18.25 7.24
40 5200 -35.21 7.99 -27.22 -20.64 6.58
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o offfer 10]o ar Mark r’* v:'r.v ) - |
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
ID Number . Serial
(SDGE/SDRB) Test Equipment Type Number Manufacturer Cal Date Cal Due Date
Conducted Port Setup
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 06/13/12 06/13/13
7569 Series Power Meter N1911AP- MY45100625 | Agilent 02/24/12 02/24/14
7570 S0MHz-18GHz Wideband |\ 1q; MY45240588 | Agilent 02/14/12 02/24/13
Power Sensor
Radiated Test Setup
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 12/06/11 12/06/12
6669 Double-ridged 3115 94124364 EMCO 11/07/11 11/07/12
waveguide horn antenna
8628 Pre-amplifier QU 01182835-10 | 8986002 Icrl]‘c“”Star Technologies | 48/17/12 08/17/13
1153 High-frequency cable SucoFlex 100 SX N/A Suhner 08/17/12 08/17/13
. Micropore United Microwave
8543 High-frequency cable 19057793 N/A Products 08/17/12 08/17/13
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 08/10/12 08/10/13
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 06/13/12 06/13/13
1016 Pre-amplifier PAM-0202 187 PAM 08/17/12 08/17/13
1150 Horn antenna RA42-K-F-4B-C 012054-004 CMT Verified by 1003 and 1049
1151 Pre-amplifier TS-PR26 100026 Rhode & Schwarz Verified by 1003 and 1049
Miscellaneous
1072 DC Power Supply E3610A KR51311519 Hewlett Packard Verified by 6452
6452 Multimeter 3478A 2911A52177 Hewlett Packard 07/16/12 6452
1003 Signal Generator SMR-40 3104'0002'4 Rhode & Schwarz 10/13/11 1003
Barometer/Temperature .
7560 . R iBTHX-W 1240476 Omega 07/12/12 7560
/Humidity Transmitter
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 3.55 2.05 4.20
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 2.23

Coverage Factor (k): 2

Expanded Uncertainty: 4.45

3.2.2 Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 3.55 2.05 4.20
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 2.22

Coverage Factor (k): 2

Expanded Uncertainty: 4.44

3.2.3 Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.50 0.29 0.08
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 0.72

Coverage Factor (k): 2

Expanded Uncertainty: 1.45

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 TEST SETUP DIAGRAM

Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

Antenna Center Paint

|_.-
|-.

Y

|
3 meters |

EUT

_I 0.8 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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[ Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

3 meters

—
.

EUT

_I 0.8 metars
Turntable

Abzorbing material between measuring antenna
and EUT for above 1GHz measurement

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz)
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

NVLAP, NIST, or any agency of the federal government.
TUV SUD America, Inc. and its professional staff hold government

and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, NIST and VCCI.

VIAD NIST WS IEEE

NVLAP Lab Code: 100268-0
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