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SECTION 1

REPORT SUMMARY

Radio Testing of the
Novatel Wireless Inc.
Personal Wireless Router
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11

INTRODUCTION

b

America

The information contained in this report is intended to show verification of the Novatel Wireless Inc.
MiFi 5792 Personal Wireless Router to the requirements of the following:

e FCCPart 15 Subpart C §15.247

e |CRSS-Gen and 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.

Novatel Wireless Inc.
MiFi 5792
PKRNVWMIFI5792
3229A-MIFI5792
SA020612700007

1

e FCCPart 15 Subpart C §15.247 (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).

June 27,2012

July 09, 2012

Juan Manuel Gonzalez

Ferdinand Custodio

None. Supporting documents for EUT certification are separate
exhibits.
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1.2

BRIEF SUMMARY OF RESULTS

America

A brief summary of the tests carried out in accordance with FCC Part 15 Subpart C §15.247 with cross-reference to
the corresponding IC RSS standard is shown below.

Section §15.247 Spec RSS Test Description Result CO"::;MS/
Clause Standard
2.1 §15.247(b)(3) RSS-210 A8.4 (4) Peak Output Power Compliant
2.2 §15.207(a) RSS-Gen 7.2.4 Conducted Emissions Compliant
2.3 §15.215(c) RSS-Gen 4.6.3 20 dB Bandwidth Compliant
2.4 RSS-Gen 4.6.1 99% Emission Bandwidth Compliant
2.5 §15.247(a)(2) RSS-210 A8.2(a) Minimum 6 dB RF Bandwidth Compliant
2.6 §15.247(d) RSS-210 A8.5 Out-of-Band Emissions - Conducted Compliant
2.7 §15.247(d) RSS-210 A8.5 Band-edge Compliance of RF Conducted Emissions Compliant
2.8 §15.247(d) RSS-210 A8.5 Spurious Radiated Emissions Compliant
2.8 RSS-Gen 4.10 Receiver Spurious Emissions Compliant
2.9 §15.247(e) RSS-210 A8.2(b) Power Spectral Density for Digitally Modulated Device Compliant
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America

1.3 PRODUCT INFORMATION

1.3.1 EUT General Description

The Equipment Under Test (EUT) was a Novatel Wireless Inc. MiFi 5792 Personal Wireless Router as
shown in the photograph below. The EUT creates a personal Wi-Fi cloud, capable of sharing high-speed
4G LTE and 3G Mobile Broadband Internet connectivity with up to 10 Wi-Fi-enabled devices
simultaneously.
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1.3.2

1.3.3

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

EUT General Description
EUT Description

Model Number(s)

Rated Voltage

Mode Verified

Capability

Primary Unit (EUT)

Antenna Type

Antenna Gain

America

MiFi 5792 Personal Wireless Router

MiFi 5792

4.35 VDC Nominal voltage.

802.11 b/g/n WLAN

850/1900 GSM/GPRS/EDGE, 850/1900 WCDMA/HSPA, Band 2,
5,17 and 4 LTE, 802.11 b/g/n WLAN

|:| Production

X Pre-Production

|:| Engineering

Integral WiFi Inverted F type

2440MHz = 0.3dBi
2700MHz = 0.7dBi
2480MHz = 0.5dBi

Maximum Conducted Peak Output Power

Mode Frequency Range Output Power Output Power
(MHz) (dBm) (mw)
802.11b 2412-2462 17.44 55.46
802.11g 2412-2462 15.01 31.70
802.11n HT20 2412-2462 15.03 31.84
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1.4 EUT TEST CONFIGURATION
1.4.1 Test Configuration Description
Test s
Configuration Description
A EUT transmitting max power through integral antenna. 802.11b 1Mbps data rate.
B EUT transmitting max power through integral antenna. 802.11g 6Mbps data rate.
C EUT transmitting max power through integral antenna. 802.11n 6.5Mbps data rate.
D EUT transmitting max power through antenna port. 802.11b 1Mbps data rate.
E EUT transmitting max power through antenna port. 802.11g 6Mbps data rate.
F EUT transmitting max power through antenna port. 802.11n 6.5Mbps data rate.

Note: Antenna port is for service function only and is not accessible to the end user.

1.4.2 EUT Exercise Software

Before each test, the EUT is configured using Qualcomm Radio Control Toolkit Version 2.4.78.0. The
software allows configuration of channels, mode + data rate and power level. Power level is set
according to manufacturer specification for each mode (17.5dBm for 802.11b and 15.0dBm for
802.11g/n).

1.4.3 Support Equipment and 1/0 cables

Manufacturer Equipment/Cable Description

Novatel Wireless Test configuration Laptop #2

Dell Support Laptop PAL50-PC/E396_E362 E371

0.9m, shielded, Type A to Mini-A connector, style

ASAP USB cable 2725, USB Revision 2.0

1.4.4 Worst Case Configuration

Worst-case configuration used in this test report provided by the manufacturer and based from SAR
Test Report #: 20120702 (RF Exposure Labs)

Mode Channel Data Rate
802.11b 6 (Mid Channel) 1Mbps
802.11g 6 (Mid Channel) 6Mbps
802.11n 6 (Mid Channel) HT20 6.5Mbps

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

“X,Y,2” Configuration
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1.4.5 Simplified Test Configuration Diagram

Radiated Emissions Setup (Test Configuration A)

Support Laptop running
Windows 05, EUT registered
under Device Manager

=
our

USB cable
EUT charging via USB
cable. Wi-Fi enabled,

default setting

America

120VAC/60Hz

Support AC/
Adapter for

Conducted Emissions Setup (Test Configuration B)

120VAC/60MH2

(-'—.'

. EUT [SSW-2423 AC Power Supply)

="
our

EUT charging via USB For llustration Purpose Only
cable. Wi-Fi enabled, USB cable mage presented may ROt represent the
default setting actual EUT or support equipment
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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 SA020612700007

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.

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.
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SECTION 2

TEST DETAILS

Radio Testing of the
Novatel Wireless Inc.
Personal Wireless Router
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2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

2.1.7

America
PEAK OUTPUT POWER

Specification Reference

Part 15 Subpart C §15.247(b)(3)

Standard Applicable

(3) For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can
be based on a measurement of the maximum conducted output power. Maximum Conducted Output
Power is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or is transmitting at a reduced power level.
If multiple modes of operation are possible (e.g., alternative modulation methods), the maximum
conducted output power is the highest total transmit power occurring in any mode.

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

June 28, 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 23.2°C
Relative Humidity 49.3%
ATM Pressure 99.1 kPa

Additional Observations

e This is a conducted test using direct connection to a power meter.

e An offset of 0.7dB was added to compensate for the external cable used from the antenna port
to the power sensor.

e The power meter was configured to 802.11 power measurement profile in the 2.4GHz band.

e Both Peak and Average measurements were recorded.
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2.1.8 Test Results

America

Measured Average Power

Measured Peak Power

Mode Channel (dBm) (dBm)

1 (2412 MHz) 17.44 19.55

802.11b 6 (2437 MHz) 17.24 19.60
11 (2462 MHz) 17.25 19.50

1 (2412 MHz) 11.02 13.50

802.11¢g 6 (2437 MHz) 15.01 17.20
11 (2462 MHz) 11.03 13.30

1 (2412 MHz) 11.02 13.30

802.11n HT20 6 (2437 MHz) 15.03 17.00
11 (2462 MHz) 10.99 12.88
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2.2

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

America
CONDUCTED EMISSIONS

Specification Reference

Part 15 Subpart C §15.207(a)

Standard Applicable

An intentional radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured using
a 50 uH/50 ohms line impedance stabilization network (LISN).

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration A,B and C

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

July 01, 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 24.1°C
Relative Humidity 52.8%
ATM Pressure 98.8 kPa

Additional Observations

e The EUT is a battery powered device however with provision to connect to public AC mains via
supplied AC adapter/charger.

e The EUT was verified using worst case configuration (worst case channel/mode). The EUT was
set to transmit max. power while plugged into the AC adapter.

e EUT verified using input voltage of 120VAC 60Hz.
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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 2.2.8 for sample computation.

2.2.8 Sample Computation (Conducted Emission — Quasi Peak)

Measuring equipment raw measurement (dbuV) @ 150kHz 5.5
Asset# 8607 (20 dB attenuator) 19.9
X Asset# 1177 (cable) 0.15

Correction Factor (dB) Assett 1176 (cable) D 20.7
Asset# 7567 (LISN) 0.30

Reported QuasiPeak Final Measurement (dbuV) @ 150kHz 26.2

2.2.9 Test Results

Compliant. See attached plots and tables.
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2.2.10 Line 1 (Hot) 802.11b
801
701
60\ FCC Part 15 Class B Voltage on Mains QP!
50_\\ FCC Part 15 Class B Voltage on Mains AV,
Z T
@ 1
©
£ 4 * *»
©
>
3 3
J . . .
2 *
g
1
o+ f—t—t—t——— f s e e e f {
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.150000 40.4 1000.0 9.000 Off L1 20.6 25.6 66.0
0.433500 39.0 1000.0 9.000 Off L1 20.2 18.1 57.1
1.873500 29.0 1000.0 9.000 Off L1 20.1 27.0 56.0
5.050500 27.4 1000.0 9.000 off L1 20.3 32.6 60.0
11.805000 39.0 1000.0 9.000 off L1 20.5 21.0 60.0
12.426000 38.7 1000.0 9.000 off L1 20.5 21.3 60.0
Average

0.150000 23.5 1000.0 9.000 Off L1 20.6 325 56.0
0.451500 26.5 1000.0 9.000 Off L1 20.2 20.3 46.8
1.059000 17.6 1000.0 9.000 Off L1 20.1 28.4 46.0
2.593500 20.3 1000.0 9.000 off L1 20.1 25.7 46.0
12.151500 29.7 1000.0 9.000 off L1 20.5 20.3 50.0
12.660000 28.7 1000.0 9.000 off L1 20.5 213 50.0
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2.2.11  Line 2 (Neutral) 802.11b
TUV SR7 Line 2
801
701
60\ FCC Part 15 Class B Voltage on Mains QP
\\ FCC Part 15 Class B Voltage on Mains AV
> 501
o | >
ks »
£ 4op
° L * *
3 4 %
- 301 3
L ¢ L
201
101
0 f bttt f f f—t——+—— f {
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.150000 40.4 1000.0 9.000 Off N 21.0 25.6 66.0
0.429000 47.7 1000.0 9.000 Off N 20.6 9.5 57.2
0.874500 34.9 1000.0 9.000 Off N 20.6 21.1 56.0
2.395500 36.0 1000.0 9.000 Off N 20.5 20.0 56.0
12.039000 33.8 1000.0 9.000 Off N 20.9 26.2 60.0
12.633000 32.1 1000.0 9.000 Off N 20.9 27.9 60.0
Average

0.226500 34.2 1000.0 9.000 Off N 20.8 18.2 52.4
0.415500 42.6 1000.0 9.000 Off N 20.6 4.8 47.4
0.892500 32.2 1000.0 9.000 Off N 20.6 13.8 46.0
2.512500 28.9 1000.0 9.000 off N 20.5 17.1 46.0
5.464500 24.8 1000.0 9.000 off N 20.7 25.2 50.0
12.570000 25.2 1000.0 9.000 off N 20.9 24.8 50.0
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2.2.12 Line 1 (Hot) 802.11g

60\ FCC Part 15 Class B Voltage on Mains QP

50\ FCC Part 15 Class B Voltage on Mains AV
> ~— l
a 1
°©
£ 40t *
= *»
>
S 30t .
¢ . ? .
101
0 t t t t —t— t t t t t —t+— t t !
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M

Frequency in Hz

FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
* Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]

Quasi Peak
0.168000 28.5 1000.0 9.000 off L1 20.5 36.4 65.0
0.433500 39.7 1000.0 9.000 off L1 20.2 17.4 57.1
1.027500 28.4 1000.0 9.000 off L1 20.1 27.6 56.0
4.866000 26.9 1000.0 9.000 off L1 20.3 29.1 56.0
11.773500 37.8 1000.0 9.000 off L1 20.5 22.2 60.0
12.511500 37.5 1000.0 9.000 off L1 20.5 22.5 60.0

Average

0.451500 26.3 1000.0 9.000 Off L1 20.2 20.5 46.8
0.451500 26.3 1000.0 9.000 Off L1 20.2 20.5 46.8
1.851000 18.2 1000.0 9.000 Off L1 20.1 27.8 46.0
2.607000 19.6 1000.0 9.000 Off L1 20.1 26.4 46.0
12.043500 29.3 1000.0 9.000 Off L1 20.5 20.7 50.0
12.489000 28.9 1000.0 9.000 Off L1 20.5 211 50.0
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2.2.13  Line 2 (Neutral) 802.11g
TUV SR7 Line 2
801
701
60\ FCC Part 15 Class B Voltage on Mains QP
FCC Part 15 Class B Voltage on Mains AV
=3
a L
£ 401 6
5 *
e .
4 *
- 301 '3
»
201
101
0 f bttt f f f f {
150k 300 400500 800 1M 3M 4M 5 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.235500 36.4 1000.0 9.000 Off N 20.8 25.7 62.1
0.433500 48.4 1000.0 9.000 Off N 20.6 8.7 57.1
0.973500 36.9 1000.0 9.000 Off N 20.5 19.1 56.0
2.413500 33.5 1000.0 9.000 Off N 20.5 225 56.0
11.692500 36.6 1000.0 9.000 Off N 20.9 23.4 60.0
12.754500 30.9 1000.0 9.000 Off N 20.9 29.1 60.0
Average

0.244500 33.8 1000.0 9.000 Off N 20.7 17.9 51.7
0.424500 41.0 1000.0 9.000 Off N 20.6 6.3 47.2
0.937500 321 1000.0 9.000 Off N 20.6 13.9 46.0
2.485500 28.8 1000.0 9.000 off N 20.5 17.2 46.0
12.007500 25.5 1000.0 9.000 Off N 20.9 24.5 50.0
12.345000 24.9 1000.0 9.000 Off N 20.9 25.1 50.0
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2.2.14  Line 1 (Hot) 802.11n
801
701
60\ FCC Part 15 Class B Voltage on Mains QP!
50_\\ FCC Part 15 Class B Voltage on Mains AV,
Z T
a 1
L *
£ 40y *»
[ 4.
>
Q
- 30t >
T >
201 *
101
0 f f—t—t—t—— f f—t—+— f {
150k 300 400500 800 1M 3M 4M 5M 6 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.177000 38.0 1000.0 9.000 Off L1 20.5 26.5 64.5
0.438000 40.5 1000.0 9.000 Off L1 20.2 16.5 57.0
1.158000 28.1 1000.0 9.000 Off L1 20.1 27.9 56.0
2.998500 26.8 1000.0 9.000 off L1 20.1 29.2 56.0
11.760000 37.8 1000.0 9.000 off L1 20.5 22.2 60.0
12.543000 37.8 1000.0 9.000 off L1 20.5 22.2 60.0
Average

0.420000 24.2 1000.0 9.000 Off L1 20.3 23.2 473
0.424500 24.0 1000.0 9.000 Off L1 20.2 233 47.2
1.063500 18.4 1000.0 9.000 Off L1 20.1 27.6 46.0
4.857000 19.9 1000.0 9.000 off L1 20.3 26.1 46.0
12.354000 29.1 1000.0 9.000 Off L1 20.5 20.9 50.0
12.408000 29.2 1000.0 9.000 Off L1 20.5 20.8 50.0
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2.2.15  Line 2 (Neutral) 802.11n
TUV SR7 Line 2
801
701
60\ FCC Part 15 Class B Voltage on Mains QP
\ FCC Part 15 Class B Voltage on Mains AV
> 501
=3
@ 1
©
£ 401
s L d K
| 30]’ 1
T *
201
101
0 f bttt f f f f {
150k 300 400500 800 1M 3M 4M 5 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
-------- FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 4 Final Result 1-QPK [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Quasi Peak
0.249000 37.4 1000.0 9.000 Off N 20.8 24.2 61.6
0.429000 46.9 1000.0 9.000 Off N 20.6 10.3 57.2
0.969000 37.3 1000.0 9.000 Off N 20.5 18.7 56.0
2.418000 33.9 1000.0 9.000 Off N 20.5 22.1 56.0
11.715000 35.3 1000.0 9.000 Off N 20.9 24.7 60.0
12.340500 324 1000.0 9.000 Off N 20.9 27.6 60.0
Average

0.154500 31.2 1000.0 9.000 Off N 21.0 24.5 55.7
0.451500 41.0 1000.0 9.000 Off N 20.7 5.8 46.8
1.338000 29.8 1000.0 9.000 Off N 20.5 16.2 46.0
2.125500 29.1 1000.0 9.000 off N 20.5 16.9 46.0
11.791500 24.9 1000.0 9.000 Off N 20.9 25.1 50.0
12.601500 24.4 1000.0 9.000 Off N 20.9 25.6 50.0
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2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

2.3.6

2.3.7

America
99% EMISSION BANDWIDTH

Specification Reference

RSS-Gen Clause 4.6.1

Standard Applicable

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted signal
bandwidth to be reported is to be its 99% emission bandwidth, as calculated or measured.

The transmitter shall be operated at its maximum carrier power measured under normal test conditions.
The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts. The resolution bandwidth shall be set to as close to 1% of the selected span as is
possible without being below 1%. The video bandwidth shall be set to 3 times the resolution bandwidth.
Video averaging is not permitted. Where practical, a sampling detector shall be used given that a peak
or peak hold may produce a wider bandwidth than actual.

The trace data points are recovered and directly summed in linear terms. The recovered amplitude data
points, beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is reached
and that frequency recorded. The process is repeated for the highest frequency data points. This
frequency is recorded. The span between the two recorded frequencies is the occupied bandwidth.

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

June 28, 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 23.2°C
Relative Humidity 49.3%
ATM Pressure 99.1 kPa

Additional Observations

e Thisis a conducted test.

e An offset of 21.4dB was added to compensate for the external attenuator and cable used.
e Spanis wide enough to capture the channel transmission.

e RBW is 1% of the span.

e VBW is 3X RBW.

e Sweep is auto.
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e Detector is peak.
e The % Power Bandwidth setting in the spectrum analyzer was set to 99% (default).
e The Channel Bandwidth measurement function of the spectrum analyzer was used for this test.

2.3.8 Test Results (For reporting purposes only)

Mode Channel Measured 99% Bandwidth
(MHz)
1 (2412 MHz) 13.91
802.11b 6 (2437 MHz) 13.94
11 (2462 MHz) 13.88
1 (2412 MHz) 16.60
802.11g 6 (2437 MHz) 16.57
11 (2462 MHz) 16.57
1 (2412 MHz) 17.70
802.11n HT20 6 (2437 MHz) 17.69
11 (2462 MHz) 17.69

2.3.9 Test Results Plots

RBW 200 kHz
VEBW 1 MHz
Ref 20.7 dBEm Att 10 dB SWT 300 ms

Date: 29.JUN.2012 13:19:29

802.11b Low Channel
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*REW 200 kHz
*VBW 1 MHz

Ref 30 dBm *Att 10 dB * SWT 300 ms

30 offget 21]4 dB

3
&

o
4 ]

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 2B.JUN.2012 13:23:25

802.11b Mid Channel

*RBW 200 kHz

Ref 30 dBm * Attt 10 4B
30 Offget 2144 dB
L il | |
E=3 |
-
WSV VRN PRIV Ve
. e
R ZEN
L/ L\‘\\‘
=70
Center 2.462 GHz 2 MHz/ Span 20 MHz
Date: 28.JUN.2012 13:32:47

802.11b High Channel

Page 26 of 86

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



FCC ID PKRNVWMIFI5792
IC: 3229A-MIFI5792
Report No. SC1206183D

America

*REW 200 kHz
*VBW 1 MHz

Ref 30 dBm *Att 10 dB * SWT 300 ms

30 offget 21]4 dB

3
&

o
4 ]

|--¢o

-70

Center 2.412 GHz 2 MHz/ Span 20 MHz

Date: 28.JUN.2012 13:21:54

802.11g Low Channel

*RBW 200 kHz

Ref 30 dBm “Att 10 dB

30 Offget 21J4 dB

£
I

=
Blw

—_—
-70
Center 2.437 GHz 2 MHzZ/ Span 20 MHz
Date: 28.JUN.2012 13:24:10

802.11g Mid Channel
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*REW 200 kHz
*VBW 1 MHz

Ref 30 dBm *Att 10 dB * SWT 300 ms

30 offget 21]4 dB

3
&

o
4 ]

|--¢o

-70

Center Z2.46Z GHz 2 MHz/ Span 20 MHz

Date: 28.JUN.2012 13:33:32

802.11g High Channel

*RBW 200 kHz

*VEW 1 MHZ

rRef 30 dBm *Att 10 dB * SWT 300 ms
30 Offget 2114 dB
L oY
MAZTH]|
-1
L
-

)
-70
Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 28.JUN.2012 13:22:28

802.11n Low Channel

Page 28 of 86

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



FCC ID PKRNVWMIFI5792
IC: 3229A-MIFI5792
Report No. SC1206183D

America

*REW 200 kHz
*VBW 1 MHz
Ref 30 dBm *Att 10 dB * SWT 300 ms

[
)

o
4 ]

|--¢o

-70

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 2B.JUN.2012 13:25:02

802.11n Mid Channel

*RBW 200 kHz
*VEW 1 MHz
Ref 30 dBm Att 10 dB * SWT 300 ms

.o | 5]
[MASTH Lo

[--&o

-70

Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 28.JUN.2012 13:34:03

802.11n High Channel
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2.4

2.4.1

24.2

2.4.3

2.4.4

2.4.5

2.4.6

2.4.7

-

America
MINIMUM 6 dB RF BANDWIDTH

Specification Reference

Part 15 Subpart C §15.247(a)(2)

Standard Applicable

(2) Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

June 28, 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 23.2°C
Relative Humidity 49.3%
ATM Pressure 99.1 kPa

Additional Observations

e Thisis a conducted test.

e An offset of 21.4dB was added to compensate for the external attenuator and cable used.
e A peak output reading was taken. A display line was drawn 6dB below the peak level.

e  6dB bandwidth verified using delta-marker measurements from the line drawn.

e Span is wide enough to capture the channel transmission.

e RBW is 100kHz.

e VBW is 3X RBW.

e Sweep is auto.

e Detector is peak.

e Trace is max hold.
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2.4.8 Test Results
Measured Minimum
Mode Channel Bandwidth Bandwidth Compliance
(MHz) (MHz)
1 (2412 MHz) 10.128 0.500 Complies
802.11b 6 (2437 MHz) 10.128 0.500 Complies
11 (2462 MHz) 10.192 0.500 Complies
1 (2412 MHz) 16.282 0.500 Complies
802.11g 6 (2437 MHz) 16.282 0.500 Complies
11 (2462 MHz) 16.217 0.500 Complies
1 (2412 MHz) 17.500 0.500 Complies
802.11n HT20 6 (2437 MHz) 17.532 0.500 Complies
11 (2462 MHz) 17.564 0.500 Complies
2.4.9 Test Results Plots
Lo
pa A
L \“\q
|/ \
7
802.11b Low Channel
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*REW 100 kHz

Ref 30 dBm * Attt 10 dB
30 Cffset 21J4 de
L., | En
p A | P
I " iy by
[ F/.f iy
o
70
Center 2.437 GHz 2 MHz/ Span 20 MHz
Date: 2B.JUN.2012 13:42:31
802.11b Mid Channel
*RBW 100 kHz
Ref 30 dBm *Att 10 dB
30 Offget 2144 dB
I =
=
-

-70

Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 28.JUN.2012 13:59:48

802.11b High Channel

Page 32 of 86

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



FCC ID PKRNVWMIFI5792
IC: 3229A-MIFI5792
Report No. SC1206183D

America

*REW 100 kHz

Ref 30 dBm *Att 10 dB

30 offget 21]4 dB

3
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o
4 ]

o
70
Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 28.JUN.2012 13:38:24
802.11g Low Channel
*RBW 100 kHz
*VBW 300 kHz
Ref 30 dBm *Att 10 dB * SWT 300 ms
30 Offget 2144 dB
L [ ]
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Center 2.437 GHz 2 MHzZ/ Span 20 MHz
Date: 28.JUN.2012 13:44:02

802.11g Mid Channel
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*REW 100 kHz

Ref 30 dBm *Att 10 dB

30 offget 21]4 dB

3
&

o
4 ]

Center Z2.46Z GHz 2 MHz/ Span 20 MHz

802.11g High Channel

*VEW 300 kHz

Ref 30 dBm *Att 10 dB ¥ SWT 300 ms

30 Offfget 21J4 dB
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=
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)
-70
Center 2.412 GHz 2 MHz/ Span 20 MHz
Date: 28.JUN.2012 13:39:51

802.11n Low Channel
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*REW 100 kHz
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802.11n Mid Channel
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2.5

2.5.1

25.2

2.5.3

254

2.5.5

2.5.6

2.5.7

America
OUT-OF-BAND EMISSIONS - CONDUCTED

Specification Reference

Part 15 Subpart C §15.247(d)

Standard Applicable

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

June 28, 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 23.2°C
Relative Humidity 49.3%
ATM Pressure 99.1 kPa

Additional Observations

e Thisis a conducted test.

e An offset of 21.4dB was added to compensate for the external attenuator and cable used.

e RBW is 100kHz.VBW is 3X RBW.

e Sweep is auto. Detector is peak. Trace is max hold.

e Initial scan was performed to determine the highest level of the desired power within the band.
Limit (display line) was drawn 20dB below this level.

e Spectrum was searched from 30MHz up to 25GHz.
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2.5.8 Test Results Plots
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802.11b Low Channel (30MHz to 10GHz)
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Start 10 GHz 1.5 GHz/ Stop 25 GHz

Date: 2B.JUN.2012 14:55:32

802.11b Low Channel (10GHz to 25GHz)
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*VEW 300 kHz

Ref 30 dBm *att 10 dB SWT 1 s
30 offger 21[4 dp
20 A |
==
[-10
|20
P gk Lo o Al o AN iy o oL A b, BAMAG s ghenl, Il i
|--¢0
70
Start 30 MHz 997 MHz/ Stop 10 GHz
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802.11b Mid Channel (30MHz to 10GHz)
“REW 100 kHz
*VBW 300 kHz
Ref 30 dBm “Att 10 dB SWT 1.5 s
30 offget 21f4 4B
L E
=
Ly
-
-1
14
L a0
v
g Mol rorip o Al P bl b o, b Akl A RO TS e
=70
Start 10 GHz 1.5 @Hz/ Stop 25 GHz
Date: 28.JUN.2012 15:48:20

802.11b Mid Channel (10GHz to 25GHz)
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802.11b High Channel (30MHz to 10GHz)
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2.6 BAND-EDGE COMPLIANCE OF RF CONDUCTED EMISSIONS

2.6.1 Specification Reference

Part 15 Subpart C §15.247(d)

2.6.2 Standard Applicable

See previous test.

2.6.3 Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

June 28, 2012/FSC

2.6.5 Test Equipment Used

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

2.6.6 Environmental Conditions
Ambient Temperature 23.2°C
Relative Humidity 49.3%
ATM Pressure 99.1 kPa

2.6.7 Additional Observations

e Setup is identical to “Out-of-Band Emissions — Conducted” test (previous test).

e Band-edge (2400MHz and 2483.5MHz) emissions were verified in this test.

e The spectrum analyzer was centred on the band-edge frequency while setting the EUT to the
corresponding transmit channel (i.e. Low Channel for lower band-edge).

e Limitis 20dB below the highest level of the desired power within the band.

2.6.8 Test Results

Complies.

See attached plots.
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2.7

2.7.1

2.7.2

2.7.3

2.7.4

2.7.5

2.7.6

2.7.7

America
SPURIOUS RADIATED EMISSIONS

Specification Reference

Part 15 Subpart C §15.247(d)

Standard Applicable

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration A,B and C

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

June 27 and 29, 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 23.2-23.3°C
Relative Humidity 49.3-54.7%
ATM Pressure 99.1 kPa

Additional Observations

e This is a radiated test. The spectrum was searched from 30MHz to the 10™ harmonic (25GHz).

e There are no emissions found that do not comply to the restricted bands defined in FCC Part 15
Subpart C, 15.205 or Part 15.247(d).

e  Only the worst case configuration (802.11b, Mid Channel,1Mbps) presented for radiated
emissions below 1GHz.
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e Before each test, a new set of battery (freshly charged) is installed.

America

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 2.8.8 for sample computation.

2.7.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbuV) @ 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

2.7.9 Test Results

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

America

TUV 3m Radiated 30 to 1000MHz

80T
701
60T
+ FCC Part 15 Class B Electric Field Strength QP+AV.
£ 501
> L
S I
] |
T 40
£
3 L
>
3 30r
\ AL
ZW\ L 2 L4 pic )‘y»‘,.‘,wz’m, ﬂv v J ‘
\ A A J"x’»‘ﬁ“‘ Gl e 3
i =0\ N\ * A PUNWOMY padr ‘VMQ I
10t ¢ \/\ o Yie
0 t t t +—t 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]
* 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) (dBuVv/m)
(ms)
30.000000 20.3 1000.0 120.000 204.0 \Y 35.0 -12.2 19.7 40.0
49.558878 11.0 1000.0 120.000 338.0 \ 163.0 -20.4 29.0 40.0
71.381643 21.0 1000.0 120.000 238.0 H 252.0 -22.2 19.0 40.0
88.772745 21.8 1000.0 120.000 100.0 \ 127.0 -21.1 21.7 43.5
123.706613 12.8 1000.0 120.000 103.0 \Y 14.0 -20.9 30.7 43.5
207.293788 9.3 1000.0 120.000 244.0 H 6.0 -15.8 34.2 43.5
346.813707 13.1 1000.0 120.000 192.0 H 132.0 -10.6 32.9 46.0
479.094188 16.0 1000.0 120.000 257.0 \ 267.0 -6.7 30.0 46.0
687.010180 17.5 1000.0 120.000 301.0 H 52.0 -3.5 28.5 46.0
959.138357 19.1 1000.0 120.000 400.0 H 172.0 0.1 26.9 46.0
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2.7.11 Test Results Above 1GHz (Receive Mode)

TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
60T .
£ L ECC Part 15 Class B Electri¢ Field Strength A\/_g_p_o‘e 1GHz
>
= 501
S 1 < .
£ i *
T 401 *
3 L *
301
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 1H.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) )
1463.600000 34.3 1000.0 1000.000 294.0 Vv 159.0 -9.1 39.6 73.9
2465.460000 39.0 1000.0 1000.000 176.0 Vv 199.0 -4.6 34.9 73.9
3720.300000 42.8 1000.0 1000.000 185.0 Vv 24.0 2.6 31.1 73.9
5987.180000 41.8 1000.0 1000.000 400.0 Vv 342.0 4.5 321 73.9
11113.08000 45.7 1000.0 1000.000 283.0 Vv 96.0 11.7 28.2 73.9
17956.62000 54.0 1000.0 1000.000 391.0 H 40.0 21.2 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)
1463.600000 213 1000.0 1000.000 294.0 \ 159.0 -9.1 32.6 53.9
2465.460000 26.0 1000.0 1000.000 176.0 \ 199.0 -4.6 27.9 53.9
3720.300000 29.9 1000.0 1000.000 185.0 \ 24.0 2.6 24.0 53.9
5987.180000 29.0 1000.0 1000.000 400.0 \ 342.0 4.5 24.9 53.9
11113.08000 33.1 1000.0 1000.000 283.0 \ 96.0 11.7 20.8 53.9
17956.62000 41.5 1000.0 1000.000 391.0 H 40.0 21.2 124 53.9

Test Notes: No significant emissions observed.
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2.7.12  Test Results Below 1GHz (Worst Case Configuration)
TUV 3m Radiated 30 to 1000MHz
801
707
601
+ FCC Part 15 Class B Electric Field Strength QP+AV.
E 501
> L
= I
2 |
T 40
£
5 L
>
3 s30r
20y A . i
1 * *
* *
10" . ‘
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 1H.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)
30.040000 18.6 1000.0 120.000 304.0 \ 338.0 -12.3 214 40.0
48.542766 11.4 1000.0 120.000 122.0 \ 31.0 -20.2 28.6 40.0
71.341643 15.4 1000.0 120.000 400.0 \ 340.0 -22.2 24.6 40.0
89.780521 20.2 1000.0 120.000 400.0 \ 128.0 -21.1 23.3 43.5
122.706613 12.8 1000.0 120.000 100.0 \ 226.0 -20.9 30.7 43.5
198.118236 8.5 1000.0 120.000 300.0 H 70.0 -16.5 35.0 43.5
347.157595 12.9 1000.0 120.000 366.0 \ 177.0 -10.6 33.1 46.0
480.821964 16.0 1000.0 120.000 364.0 \ 112.0 -6.6 30.0 46.0
632.885210 17.3 1000.0 120.000 378.0 \ 160.0 -3.6 28.7 46.0
946.651142 18.7 1000.0 120.000 212.0 H 66.0 -0.2 27.3 46.0
Test Notes: Only worst case channel presented for spurious emissions below 1GHz.
Page 54 of 86

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



FCCID PKRNVWMIFI5792

IC: 3229A-MIFI5792

Report No. SC1206183D

America

2.7.13  Test Results Above 1GHz (802.11b Low Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV _above _1_(_5__Hz‘
>
= 501
S 1 ¢ .
c
Z 401 * *
(]
3 § 4
- 30f
207
107
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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. a a a a o
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
1446.960000 34.7 1000.0 1000.000 338.0 \' 15.0 -9.2 39.2 73.9
1853.940000 47.5 1000.0 1000.000 100.0 H 7.0 -6.8 26.4 73.9
3927.180000 41.9 1000.0 1000.000 271.0 \' 216.0 3.2 32.0 73.9
6694.620000 42.4 1000.0 1000.000 256.0 H 202.0 5.0 315 73.9
10666.300000 45.2 1000.0 1000.000 267.0 \' 111.0 11.1 28.7 73.9
17943.360000 54.2 1000.0 1000.000 372.0 H 17.0 21.1 19.7 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1446.960000 21.0 1000.0 1000.000 338.0 \Y 15.0 -9.2 32.9 53.9
1853.940000 22.6 1000.0 1000.000 100.0 H 7.0 -6.8 31.3 53.9
3927.180000 29.3 1000.0 1000.000 271.0 Vv 216.0 3.2 24.6 53.9
6694.620000 29.4 1000.0 1000.000 256.0 H 202.0 5.0 24.5 53.9
10666.300000 32.2 1000.0 1000.000 267.0 \Y 111.0 11.1 21.7 53.9
17943.360000 41.3 1000.0 1000.000 372.0 H 17.0 211 12.6 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above
3GHz. Measurements above 3GHz are noise floor figures.
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2.7.14  Test Results Above 1GHz (802.11b Mid Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV _above _1_(_3__Ha
>
= 501
S 1 . " .
c
Z 401 ”
g B 2
Q
- 30t
207
107
0 t t t t t t ——t—t {
1G 2G 3G 4G 56 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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. a a a a o
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
1282.860000 34.0 1000.0 1000.000 197.0 \ 15.0 -9.3 39.9 73.9
1863.940000 43.5 1000.0 1000.000 100.0 H 0.0 -6.7 30.4 73.9
3852.100000 42.3 1000.0 1000.000 125.0 \ 221.0 33 31.6 73.9
6802.920000 43.0 1000.0 1000.000 255.0 H 106.0 5.4 30.9 73.9
11065.520000 46.0 1000.0 1000.000 183.0 H 343.0 11.6 27.9 73.9
17751.820000 53.9 1000.0 1000.000 117.0 H 0.0 20.8 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)
1282.860000 21.4 1000.0 1000.000 197.0 Vv 15.0 -9.3 32.5 53.9
1863.940000 22.7 1000.0 1000.000 100.0 H 0.0 -6.7 31.2 53.9
3852.100000 29.6 1000.0 1000.000 125.0 Vv 221.0 3.3 24.3 53.9
6802.920000 29.6 1000.0 1000.000 255.0 H 106.0 5.4 24.3 53.9
11065.520000 33.1 1000.0 1000.000 183.0 H 343.0 11.6 20.8 53.9
17751.820000 40.4 1000.0 1000.000 117.0 H 0.0 20.8 13.5 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above
3GHz. Measurements above 3GHz are noise floor figures.
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2.7.15 Test Results Above 1GHz (802.11b High Channel)

TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
60T
£ L ECC Part 15 Class B Electric Field Strength AV _above __1_@_!_42’
>
= 501
S 1 . .
c
= 40f ¢ ¢
3 B *
()
= 30f
207
10T
0 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. . . . n S
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1575.760000 34.0 1000.0 1000.000 280.0 \ 309.0 -8.9 39.9 73.9
1869.120000 42.9 1000.0 1000.000 100.0 H 309.0 -6.7 31.0 73.9
4058.640000 41.5 1000.0 1000.000 222.0 H 352.0 2.6 324 73.9
6186.240000 42.1 1000.0 1000.000 187.0 \ 258.0 4.9 31.8 73.9
11098.060000 45.8 1000.0 1000.000 393.0 H 246.0 11.7 28.1 73.9
17731.020000 53.1 1000.0 1000.000 280.0 \ 84.0 20.7 20.8 73.9
Average Data
Frequency Average h:i:\:. Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1575.760000 21.1 1000.0 1000.000 280.0 \ 309.0 -8.9 32.8 53.9
1869.120000 22.5 1000.0 1000.000 100.0 H 309.0 -6.7 31.4 53.9
4058.640000 29.1 1000.0 1000.000 222.0 H 352.0 2.6 24.8 53.9
6186.240000 29.6 1000.0 1000.000 187.0 Vv 258.0 4.9 24.3 53.9
11098.060000 33.1 1000.0 1000.000 393.0 H 246.0 11.7 20.8 53.9
17731.020000 40.5 1000.0 1000.000 280.0 Vv 84.0 20.7 13.4 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above

3GHz. Measurements above 3GHz are noise floor figures.
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2.7.16  Test Results Above 1GHz (802.11g Low Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV _above _1_C_S_HZ‘
>
= 501
S 1 * . .
c
= 40t *
g K4
Q
- 30t
207
107
0 t t t t t t ——t—t {
1G 2G 3G 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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. a a a a o
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
1031.680000 33.9 1000.0 1000.000 197.0 \' 48.0 -11.0 40.0 73.9
2410.740000 43.7 1000.0 1000.000 104.0 H 40.0 -4.7 30.2 73.9
4102.360000 41.5 1000.0 1000.000 214.0 \' 52.0 2.2 324 73.9
6263.220000 42.6 1000.0 1000.000 239.0 H 113.0 5.0 31.3 73.9
11114.500000 46.2 1000.0 1000.000 389.0 \' 25.0 11.7 27.7 73.9
17835.940000 54.3 1000.0 1000.000 165.0 \' 254.0 20.9 19.6 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1031.680000 21.0 1000.0 1000.000 197.0 \Y 48.0 -11.0 32.9 53.9
2410.740000 331 1000.0 1000.000 104.0 H 40.0 -4.7 20.8 53.9
4102.360000 28.6 1000.0 1000.000 214.0 Vv 52.0 2.2 25.3 53.9
6263.220000 29.8 1000.0 1000.000 239.0 H 113.0 5.0 24.1 53.9
11114.500000 331 1000.0 1000.000 389.0 \Y 25.0 11.7 20.8 53.9
17835.940000 40.8 1000.0 1000.000 165.0 \Y 254.0 20.9 13.1 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above

3GHz. Measurements above 3GHz are noise floor figures.
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2.7.17 Test Results Above 1GHz (802.11g Mid Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L FCC Part 15 Class B Electric Field Strength AV above 1GHzg,
>
= 501
S 1 .
c
Z 401 * ® *
g
o r 4
301
207
107
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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. a a a a o
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuvV/m)
1492.740000 34.9 1000.0 1000.000 207.0 H 269.0 -9.0 39.0 73.9
2486.340000 39.5 1000.0 1000.000 115.0 H 248.0 -4.6 34.4 73.9
3794.420000 42.0 1000.0 1000.000 217.0 \ 145.0 3.0 31.9 73.9
5404.760000 42.2 1000.0 1000.000 323.0 \ 331.0 3.9 31.7 73.9
10921.500000 45.8 1000.0 1000.000 168.0 H 28.0 11.3 28.1 73.9
17989.900000 54.5 1000.0 1000.000 186.0 \ 22.0 21.3 19.4 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1492.740000 21.4 1000.0 1000.000 207.0 H 269.0 -9.0 32.5 53.9
2486.340000 26.1 1000.0 1000.000 115.0 H 248.0 -4.6 27.8 53.9
3794.420000 29.6 1000.0 1000.000 217.0 Vv 145.0 3.0 24.3 53.9
5404.760000 29.4 1000.0 1000.000 323.0 \ 331.0 3.9 24.5 53.9
10921.500000 32.6 1000.0 1000.000 168.0 H 28.0 11.3 21.3 53.9
17989.900000 41.5 1000.0 1000.000 186.0 Vv 22.0 21.3 12.4 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above
3GHz.
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2.7.18 Test Results Above 1GHz (802.11g High Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV _above _1_C_S__Hz‘
>
= 501
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= 40t * » ¢
(]
A T—
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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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. . . n n S
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1283.020000 34.6 1000.0 1000.000 186.0 H 54.0 -9.3 39.3 73.9
2468.460000 41.6 1000.0 1000.000 100.0 H 22.0 -4.6 32.3 73.9
3717.100000 42.5 1000.0 1000.000 268.0 H 43.0 2.6 314 73.9
6681.020000 42.3 1000.0 1000.000 400.0 H 193.0 4.9 31.6 73.9
11069.240000 45.7 1000.0 1000.000 277.0 \ 48.0 11.6 28.2 73.9
17953.760000 54.1 1000.0 1000.000 154.0 H 351.0 21.1 19.8 73.9
Average Data
Frequency Average h:i:\:. Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1283.020000 21.4 1000.0 1000.000 186.0 H 54.0 -9.3 32.5 53.9
2468.460000 29.0 1000.0 1000.000 100.0 H 22.0 -4.6 24.9 53.9
3717.100000 29.8 1000.0 1000.000 268.0 H 43.0 2.6 24.1 53.9
6681.020000 29.5 1000.0 1000.000 400.0 H 193.0 4.9 24.4 53.9
11069.240000 33.1 1000.0 1000.000 277.0 Vv 48.0 11.6 20.8 53.9
17953.760000 41.4 1000.0 1000.000 154.0 H 351.0 21.1 12.5 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above
3GHz. Measurements above 3GHz are noise floor figures.
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2.7.19  Test Results Above 1GHz (802.11n Low Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV _abovg _1_(_S__Hz‘
>
= 501
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© - *
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]
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207
107
0 t t t t t t ——t—t {
1G 2G 3G 4G 56 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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. a a a a o
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuvV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
1596.600000 34.2 1000.0 1000.000 162.0 \ 199.0 -8.9 39.7 73.9
2409.520000 43.4 1000.0 1000.000 105.0 H 43.0 -4.7 30.5 73.9
3690.360000 42.5 1000.0 1000.000 154.0 H 90.0 2.3 31.4 73.9
6306.160000 42.9 1000.0 1000.000 352.0 \ 212.0 5.0 31.0 73.9
10897.460000 45.6 1000.0 1000.000 250.0 H 0.0 11.3 28.3 73.9
17969.220000 54.4 1000.0 1000.000 118.0 \ 352.0 21.2 19.5 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1596.600000 21.0 1000.0 1000.000 162.0 Vv 199.0 -8.9 32.9 53.9
2409.520000 32.4 1000.0 1000.000 105.0 H 43.0 -4.7 21.5 53.9
3690.360000 29.4 1000.0 1000.000 154.0 H 90.0 2.3 24.5 53.9
6306.160000 29.6 1000.0 1000.000 352.0 \ 212.0 5.0 24.3 53.9
10897.460000 32.7 1000.0 1000.000 250.0 H 0.0 11.3 21.2 53.9
17969.220000 41.5 1000.0 1000.000 118.0 Vv 352.0 21.2 12.4 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above

3GHz. Measurements above 3GHz are noise floor figures.
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2.7.20  Test Results Above 1GHz (802.11n Mid Channel)

America

TUV 3m Radiated 1000 to 18000MHz

90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
£ L ECC Part 15 Class B Electric Field Strength AV above“l_(}_ﬂz‘
>
= 501
S 1 .
c
Z 401 (3 9
S e
]
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0 t t t t ——t+— |
1G 2G 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 1H.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) (dBuv/m)
1000.160000 35.4 1000.0 1000.000 112.0 \ 256.0 -11.2 38.5 73.9
2456.240000 39.0 1000.0 1000.000 125.0 \ 84.0 -4.7 34.9 73.9
3913.580000 42.2 1000.0 1000.000 136.0 \ 265.0 33 31.7 73.9
6338.260000 42.0 1000.0 1000.000 400.0 H 259.0 5.0 31.9 73.9
11074.300000 46.3 1000.0 1000.000 297.0 \ 186.0 11.6 27.6 73.9
17962.260000 54.3 1000.0 1000.000 207.0 \ 31.0 21.2 19.6 73.9
Average Data
Frequency Average T:::' Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuvV/m) . (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1000.160000 21.7 1000.0 1000.000 112.0 Vv 256.0 -11.2 32.2 53.9
2456.240000 26.1 1000.0 1000.000 125.0 Vv 84.0 -4.7 27.8 53.9
3913.580000 29.3 1000.0 1000.000 136.0 Vv 265.0 3.3 24.6 53.9
6338.260000 29.5 1000.0 1000.000 400.0 H 259.0 5.0 24.4 53.9
11074.300000 33.0 1000.0 1000.000 297.0 Vv 186.0 11.6 20.9 53.9
17962.260000 41.5 1000.0 1000.000 207.0 Vv 31.0 21.2 12.4 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above

3GHz.
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2.7.21 Test Results Above 1GHz (802.11n High Channel)
TUV 3m Radiated 1000 to 18000MHz
90T
801
L FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
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£ L ECC Part 15 Class B Electric Field Strength AV _above _1_(_3_52‘
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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 1H.Result:1]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Meas. . . n n S
Frequency MaxPeak Time Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1597.120000 34.0 1000.0 1000.000 246.0 H 75.0 -8.9 39.9 73.9
2465.820000 39.7 1000.0 1000.000 241.0 H 151.0 -4.6 34.2 73.9
3780.000000 42.2 1000.0 1000.000 285.0 H 200.0 2.9 31.7 73.9
6689.280000 42.7 1000.0 1000.000 237.0 \ 251.0 5.0 31.2 73.9
10965.220000 45.4 1000.0 1000.000 235.0 H 138.0 11.4 28.5 73.9
17876.600000 54.3 1000.0 1000.000 132.0 \ 211.0 20.9 19.6 73.9
Average Data
Frequency Average h:i:\:. Bandwidth | Height Polarization Azimuth | Corr. | Margin Limit
(MHz) (dBuV/m) i) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1597.120000 21.1 1000.0 1000.000 246.0 H 75.0 -8.9 32.8 53.9
2465.820000 26.5 1000.0 1000.000 241.0 H 151.0 -4.6 27.4 53.9
3780.000000 29.7 1000.0 1000.000 285.0 H 200.0 2.9 24.2 53.9
6689.280000 29.4 1000.0 1000.000 237.0 Vv 251.0 5.0 24.5 53.9
10965.220000 32.8 1000.0 1000.000 235.0 H 138.0 11.4 21.1 53.9
17876.600000 41.1 1000.0 1000.000 132.0 Vv 211.0 20.9 12.8 53.9

Test Notes: Measurement was performed with a 2.4GHz notch filter. No significant emissions observed above

3GHz. Measurements above 3GHz are noise floor figures.

Page 63 of 86

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




FCC ID PKRNVWMIFI5792
IC: 3229A-MIFI5792
Report No. SC1206183D

2.8

2.8.1

2.8.2

2.8.3

2.8.4

2.8.5

2.8.6

2.8.7

America
RADIATED RESTRICTED BAND EDGE MEASUREMENTS

Specification Reference

Part 15 Subpart C §15.247(d)

Standard Applicable

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration A,B and C

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

July 09, 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 23.3°C
Relative Humidity 54.7%
ATM Pressure 99.1 kPa

Additional Observations

e Thisis a radiated test. The spectrum was searched from 2310MHz to 2390MHz for lower band
edge and 2483.5MHz to 2500MHz for the upper band edge.

e There are no emissions found that do not comply with the restricted bands defined in FCC Part
15 Subpart C, 15.205.

e Before each test, a new set of battery (freshly charged) is installed.
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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 2.8.8 for sample computation.

2.8.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbuV) @ 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

2.8.9 Test Results

See attached plots.
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2.8.10  Test Results Above 802.11b Low Channel
TUV 3m Radiated 1000 to 6000MHz
80T
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
6071 *
. ECC Parnt 15 @lass B Electric Field Strength AV-above 1GHz
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2310 2320 2330 2340 2350 2360 2370 2380 2390
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2312.700000 53.9 100.0 1000.000 150.0 H 235.0 40.9 20.0 73.9
2358.911383 55.0 100.0 1000.000 100.0 H 45.0 40.8 18.9 73.9
2389.932946 59.3 100.0 1000.000 100.0 H 17.0 40.9 14.6 73.9

Average Data

2312.700000 42.0 100.0 1000.000 150.0 H

235.0

40.9

11.9

53.9

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

2358.911383 423 100.0 1000.000 100.0 H 45.0 40.8 11.6 53.9
2389.932946 47.1 100.0 1000.000 100.0 H 17.0 40.9 6.8 53.9
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2.8.11  Test Results Above 802.11b High Channel
TUV 3m Radiated 1000 to 6000MHz
80T
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
60r ¢
+ ECC Part 15 Class B Electric Field Strength-AV.above 1GHz
*e
£ 501
>
= L
is)
© 40t
£
= L
3 301
201
107
0 t t t t t t t t t t t t t t |
2484 2486 2488 2490 2492 2494 2496 2498 2500
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2487.976313 61.7 100.0 1000.000 100.0 H 35.0 41.7 12.2 73.9
2487.980000 61.6 100.0 1000.000 100.0 H 35.0 41.7 12.3 73.9
2488.330060 61.0 100.0 1000.000 100.0 H 35.0 41.7 12.9 73.9

Average Data

2487.976313 52.8 100.0 1000.000 100.0 H 35.0 41.7 1.1 53.9
2487.980000 52.6 100.0 1000.000 100.0 H 35.0 41.7 13 53.9
2488.330060 52.0 100.0 1000.000 100.0 H 35.0 41.7 1.9 53.9
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2.8.12  Test Results Above 802.11g Low Channel
TUV 3m Radiated 1000 to 6000MHz
80T
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
| *
6071
Lo ECC Part 15 Class B Electric Field Strength-AV.above 1GHz
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2310 2320 2330 2340 2350 2360 2370 2380 2390
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2313.700000 54.3 100.0 1000.000 137.0 Vv 317.0 40.9 19.6 73.9
2341.804128 53.6 100.0 1000.000 130.0 H 357.0 40.9 20.3 73.9
2389.899679 67.2 100.0 1000.000 100.0 H 42.0 40.9 6.7 73.9

Average Data

2313.700000 42.1 100.0 1000.000 137.0 \

317.0

40.9

11.8

53.9

2341.804128 42.0 100.0 1000.000 130.0 H

357.0

40.9

11.9

53.9

2389.899679 50.3 100.0 1000.000 100.0 H

42.0

40.9

3.6

53.9

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912
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2.8.13  Test Results Above 802.11g High Channel
TUV 3m Radiated 1000 to 6000MHz
801
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
+ ¢ ECC Part 15 Clgss B Electric Field Stigngth AV above 1GHz
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2484 2486 2488 2490 2492 2494 2496 2498 2500
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2488.780000 56.9 100.0 1000.000 100.0 Vv 101.0 41.7 17.0 73.9
2494.175351 55.0 100.0 1000.000 112.0 H 96.0 41.7 18.9 73.9
2497.699679 55.4 100.0 1000.000 150.0 H 168.0 41.6 18.5 73.9

Average Data

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

2488.780000 433 100.0 1000.000 100.0 v 101.0 41.7 10.6 53.9
2494.175351 43.2 100.0 1000.000 112.0 H 96.0 41.7 10.7 53.9
2497.699679 43.1 100.0 1000.000 150.0 H 168.0 41.6 10.8 53.9
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2.8.14  Test Results Above 802.11n Low Channel

TUV 3m Radiated 1000 to 6000MHz

801
+ FCC Part 15 Class B Electric Field Strength PK above 1GHz
70t ¢
601
1o ECC Part 15 Class B Electric_Field-Strength-AV.above 1GHz
¢ S *
£ 50
>
2 e N
T 401
£
3 L
& 30
201
107
0 f f f f f f f f f f f f f f f i
2310 2320 2330 2340 2350 2360 2370 2380 2390
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2311.200000 54.5 100.0 1000.000 100.0 H 294.0 40.8 19.4 73.9
2365.438758 53.5 100.0 1000.000 129.0 \' 74.0 40.8 20.4 73.9
2390.000000 71.2 100.0 1000.000 100.0 H 23.0 40.9 2.7 73.9
Average Data
2311.200000 42.1 100.0 1000.000 100.0 H 294.0 40.8 11.8 53.9
2365.438758 41.9 100.0 1000.000 129.0 \ 74.0 40.8 12.0 53.9
2390.000000 52.6 100.0 1000.000 100.0 H 23.0 40.9 1.3 53.9
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2.8.15  Test Results Above 802.11n High Channel
TUV 3m Radiated 1000 to 6000MHz
801
1 FCC Part 15 Class B Electric Field Strength PK above 1GHz
701
601
- * ECC Pant 15 Class-B-Electric [gield Strength §V-above 1GHz
£ 50r
2 |1
@ L4 4 *
© 40t
£
= L
3 301
201
101
0 f f f f f f f f f f f f f f f {
2484 2486 2488 2490 2492 2494 2496 2498 2500
Frequency in MHz
—— 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 1H.Result:1]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
* Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
2485.040000 55.9 100.0 1000.000 100.0 H 1.0 41.8 18.0 73.9
2496.485251 55.3 100.0 1000.000 109.0 H 351.0 41.6 18.6 73.9
2498.756112 55.0 100.0 1000.000 150.0 H 265.0 41.6 18.9 73.9

Average Data

2485.040000 43.6 100.0 1000.000 100.0 H 1.0 41.8 10.3 53.9
2496.485251 43.1 100.0 1000.000 109.0 H 351.0 41.6 10.8 53.9
2498.756112 43.1 100.0 1000.000 150.0 H 265.0 41.6 10.8 53.9
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2.9

2.9.1

2.9.2

2.9.3

29.4

2.9.5

2.9.6

2.9.7

America
POWER SPECTRAL DENSITY

Specification Reference

Part 15 Subpart C §15.247(e)

Standard Applicable

(e) For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be
used to determine the power spectral density.

Equipment Under Test and Modification State

Serial No: SA020612700007 / Test Configuration D,E and F

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

July 01, 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 24.1°C
Relative Humidity 52.8%
ATM Pressure 98.8 kPa

Additional Observations

e Thisis a conducted test.

e Test procedure is per Section 5.3.1 of KDB 558074 (January 18, 2012).

e An offset of 21.4dB was added to compensate for the external attenuator and cable used.
e Detector is Peak.

e Trace mode is Max Hold.

e  Sweep time is Auto Couple.

e  Bandwidth Correction Factor BWCF is from 10log(3kHz/100kHz).
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2.9.8 Test Results Summary
Bandwidth
Marker Correction PSD Level Limit .
Mode Channel Reading Factor (dBm) (dBm) Compliance
(BWCF)

1 (2412 MHz) 5.90 15.228 -9.32 8 Complies

802.11b 6 (2437 MHz) 5.50 15.228 -9.78 8 Complies

11 (2462 MHz) 5.36 15.228 -9.87 8 Complies

1 (2412 MHz) 4.09 15.228 -11.14 8 Complies

802.11g 6 (2437 MHz) 3.03 15.228 -12.12 8 Complies

11 (2462 MHz) 3.73 15.228 -11.50 8 Complies

1 (2412 MHz) 417 15.228 -11.06 8 Complies

802.11n 6 (2437 MHz) 3.35 15.228 -11.88 8 Complies

HT20
11 (2462 MHz) 3.70 15.228 -11.53 8 Complies
2.9.9 Test Results Plots
F1o
TR L SN SN W&J\«JWWW
\J
-2
Date: 1.JUL.2012 08:05:22
802.11 b Low Channel
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2
e

Date:

3
B

Date:

*RBW 100 kHz Marker
*VBW 300 kHz 5.50 dBm
Ref 30 dBm *Att 10 dB SWT 5 ms 2.435493580 GHz

Center 2.437 GHz 1 mMHz/ Span 10 MHz

1.JUL.2012 08B:07:16

802.11 b Mid Channel

*RBW 100 kHz Marker

*VBW 300 kHz 5. 36 dBm
Ref 30 dBm *Att 10 dB SWT 5 ms 2.460493590 GHz
30 Offget 21J4 dB
L, =
o 1 LVL
L by M w\ S e AR N
-1
F-z

;

-3 c
-4
-5
=70
Center 2_.462 GHz 1 MHz/ Span 10 MHzZ

1.JUL.2012 08:09:24

802.11 b High Channel
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*RBW 100 kHz Marker

*VBW 300 kHz 4.09 dBm
Ref 320 dBm *Att 10 dB SWT 10 ms 2.417032051 GHz
30 Offget 21{4 dB
10
1

|

gt Co e vﬂu'ﬂ L N B v-\.w‘vww\

=70

Center 2.412 GHz 2 MHz/ Span 20 MHz

Date: 1.JUL.2012 08B:13:16

802.11 g Low Channel

*RBW 100 kHz Marker
*VBW 300 kHz 3.03 dBm
Ref 30 dBm *att 10 dB SWT 10 ms £2.432000000 GHz

30 Offget 2144 dB

R
B

—a

T \,.‘NAJA\.'W AN gl M\Jﬂb\m\l j_;\/»dﬂw ﬂn\o«wnu w’dﬂmuﬂw ho\

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 1.JUL.2012 08:16:31

802.11 g Mid Channel
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2
e

Date:

R
B

Date:

*RBW 100 kHz Marker

*YBW 300 kHz 3. dBm
Ref 30 dBm *Att 10 dB SWT 10 ms 2.467000000 GHz
30 Offget 214{4 dB
L, =
10
N ! ol &l

i MY ﬂ'mMu N‘unV\,\.Lj,\Juw R RIS A P "’"UWU-\\

=70

Center 2.462 GHz 2 MHz/ Span 20 MHz

1.JUL.2012 08:18:20

802.11 g High Channel

*RBW 100 kHz Marker
*VBW 300 kHz 4.17 dBm
Ref 30 dBm *att 10 dB SWT 10 ms £2.417000000 GHz

30 Offget 2144 dB

=)

MMWNV T 7 fwnwu\ rwﬂ\mw T G ey wﬂmwﬁ )

=70

Center 2.412 GHz 2 MHz/ Span 20 MHz

1.JUL.2012 08:40:25

802.11 n Low Channel
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*RBW 100 kHz Marker

*VBW 300 kHz 3.35 dBm
Ref 320 dBm *Att 10 dB SWT 10 ms 2.432000000 GHz
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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

Wideband Radio 1201.0002k5
7571 Communication Tester CMW 500 0/103829 Rhode & Schwarz 04/04/12 04/04/13
7569 Series Power Meter N1911A P- MY45100625 | Agilent 02/24/12 02/24/14
7570 SOMHz-18GHz Wideband | 14, MY45240588 | Agilent 02/14/12 02/24/13

Power Sensor
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 06/13/12 06/13/13
Conducted Emissions Test Setup
1024 EMI Test Receiver ESCS 30 847793/001 Rhode & Schwarz 02/29/12 02/28/13
7567 LISN FCCLISN-50-25-2- 1 150304 Fischer Custom 05/24/12 05/24/13

10 Comm.
7568 LISN FCC-LISN-50-25-2- 1150305 Fischer Custom 05/24/12 05/24/13
10 Comm.

8607 20dB Attenuator CAT-20 N/A MCL HAT-20 07/29/11 07/29/12
8609 20dB Attenuator CAT-20 N/A MCL HAT-20 07/29/11 07/29/12
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 QLI 01182835-J0 | 8986002 a‘é'”smr Technologies | 4g/17/11 08/17/12

. Micropore United Microwave

8543 High-frequency cable 19057793 N/A Products 08/17/11 08/17/12
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 08/10/11 08/10/12
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 06/13/12 06/13/13
1016 Pre-amplifier PAM-0202 187 PAM 08/17/11 08/17/12
Miscellaneous

Barometer/Temperature .
7560 /Humidity Transmitter iBTHX-W 1240476 Omega 07/12/11 07/12/12

Test Software EMC32 V8.52 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 Cender Paint

|_.-
|_-.

.

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 meters
Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz)
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Shielded Enclosure
»  EUT connected to one LISM. Unused LISM measuring port

connectors shall be terminated into 50 0 loads.

o LISN at least 80 cm from nearest part of EUT chassis.

«  Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical
with rear of tabletap, conducting plane

«  Rearof tabletop shall be 40 cm removed from a vertical 0.8 meters
conducting plane that is bonded to the ground plane. |‘t :

« Interconnecting cables that hang closer than 40 cm to the ground ey
plane shall be folded back and forth in the center farming a
bundle 30 cm to 40 cm long.

EUT
i ™)
0.8 meters
LISN |
L
Front View
Poawer Source
vy
PC running Receiver/Spectrum
automated software Analyzer
Conducted Emissions Test Setup
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 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.

VAD NIST (WS ¢ IEEE

NVLAP Lab Code: 100268-0
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