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SECTION 1
REPORT SUMMARY
FCC Part 15.247 Testing of the
Frontier Silicon Ltd Venice 8 FS2028 Radio Module
In accordance with FCC Part 15.247
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INTRODUCTION

Product Service

The information contained in this report is intended to show verification of Frontier Silicon Ltd
Venice 8 FS2028 Radio Module to the requirements of FCC CFR 47 Part 15C.

Objective

Manufacturer
Model Number(s)

Serial Number(s)

Number of Samples Tested
Test Specification/Issue/Date

Incoming Release
Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

Document 75910757 Report 02 Issue 1

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

Frontier Silicon Ltd
Venice 8 FS2028 Radio Module

RAD100912
RAD100905

Two
FCC CFR 47 Part 15C: 2009
Declaration of Build Status

15 November 2010

Held Pending Disposal
Not Applicable
Not Applicable

FS081034
20 August 2010

27 October 2010
11 November 2010

B Airs
G Lawler

ANSI C63.4: 2003

Page 4 of 78
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of results for each configuration, in accordance with FCC CFR 47 Part 15C is shown below.

Product Service

Configuration 1: DC Supplied

Section | Spec Clause Test Description Mode Mod State | Result Base Standard
2412MHz Tx 0 Pass

2.1 15.247 (a)(2) 6dB Bandwidth 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.2 15.247 (b)(3) Maximum Peak Conducted Output Power 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.3 15.247 (b)(4) EIRP Peak Power 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.4 15.247 (d) Radiated Emissions (Enclosure Port) 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.5 15.247 (d) Spurious Emissions 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.6 15.247 (d) Band Edge Measurements 2437MHz Tx N/A ANSI C63.4
2462MHz Tx 0 Pass
2412MHz Tx 0 Pass

2.7 15.247 (e) Power Spectral Density 2437MHz Tx 0 Pass ANSI C63.4
2462MHz Tx 0 Pass

N/A — Not Applicable
Document 75910757 Report 02 Issue 1 Page 5 of 78
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DECLARATION OF BUILD STATUS

MAIN EUT

MANUFACTURING DESCRIPTION

Venice 8 FS2028 Radio Module

MANUFACTURER

Frontier Silicon Ltd

TYPE

PART NUMBER

HA-FS2028-FXxxxxxx (XXxxxx=customer variant)

HARDWARE VERSION

FS0114-5 (Revision 5)

SOFTWARE VERSION

IR3.1 SDK V3.1.3

TRANSMITTER OPERATING RANGE

2.4-2.4835GHz

RECEIVER OPERATING RANGE

2.4-2.4835GHz

(i.e. G1D, GXW)

COUNTRY OF ORIGIN China
INTERMEDIATE FREQUENCIES N/A
EMISSION DESIGNATOR(S): oMODLD

MODULATION TYPES:
(i.e. GMSK, QPSK)

802.11b = DSSS , 802.11g = OFDM

HIGHEST INTERNALLY GENERATED
FREQUENCY

2.4835GHz

OUTPUT POWER (W or dBm)

15dBm (nominal at antenna port)

FCC ID

YYX-HA-FS2028-F

TECHNICAL DESCRIPTION (a brief
description of the intended use and
operation)

The Venice 8 FS2028 is a radio module supporting Internet radio (WiFi
or Ethernet), Audio Streaming (WiFi, Ethernet or USB), iPod/iPhone
control and FM-RDS reception when installed in a consumer audio
product.

BATTERY/POWER SUPPLY

MANUFACTURING DESCRIPTION

Not supplied with module. Has onboard regulator.

MANUFACTURER

TYPE

PART NUMBER

VOLTAGE

COUNTRY OF ORIGIN

Signature M

15| n) 2010

Date

Note: This document has been prepared to enable manufacturers with no mechanism for
producing their own Declaration of Build Status, to declare the build state of the equipment

submitted for test.

No responsibility will be accepted by TUV Product Service as to the accuracy of the information
declared in this document by the manufacturer.

Document 75910757 Report 02 Issue 1
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1.4

14.1

1.4.2

143

14.4

COMMERCIAL-IN-CONFIDENCE

PRODUCT INFORMATION

Technical Description

Product Service

The Equipment Under Test (EUT) was a Frontier Silicon Ltd Venice 8 FS2028 Radio Module. A

full technical description can be found in the manufacturer’s documentation.

Test Configuration

Configuration 1: DC Supplied

The EUT was configured in accordance with FCC CFR 47 Part 15C.

EUT Cable / Port Identification

Port Max Cable Usage Type Screened
Length
specified

DC Power 1.5m DC Power Lead | 2 core No

Modes of Operation

Modes of operation of each EUT during testing were as follows:

Mode 1 - 2412MHz Transmit

Mode 2 - 2437MHz Transmit

Mode 3 - 2462MHz Transmit

Information on the specific test modes utilised are detailed in the test procedure for each

individual test.

Document 75910757 Report 02 Issue 1
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Product Service
15 TEST CONDITIONS
For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure

or test laboratories as appropriate.

The EUT was powered from three DC power supplies. Each supply was used to power a
different part of the module. The voltages were setto 3.3V, 1.2 V and 5.0 V.

FCC Accreditation
90987 Octagon House, Fareham Test Laboratory
1.6 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.

1.7 MODIFICATION RECORD

No modifications were made to the EUT during testing.

Document 75910757 Report 02 Issue 1 Page 8 of 78
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Product Service
SECTION 2
TEST DETAILS
FCC Part 15.247 Testing of the
Frontier Silicon Ltd Venice 8 FS2028 Radio Module
In accordance with FCC Part 15.247
Document 75910757 Report 02 Issue 1 Page 9 of 78
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2.1

211

2.1.2

2.1.3

2.14

2.15

2.1.6

COMMERCIAL-IN-CONFIDENCE

6dB BANDWIDTH

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (a)(2)

Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100912

Date of Test and Modification State

10 November 2010 - Modification State O

Test Equipment Used

Product Service

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15.

The EUT was transmitted at maximum power at all data rates via a cable to the Spectrum
Analyser. The Analyser settings were adjusted to display the resultant trace on screen. The
peak point of the trace was measured and the markers positioned to give the -6dBc points of

the displayed spectrum.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1
- Mode 2
- Mode 3

Environmental Conditions

10 November 2010
Ambient Temperature  22°C
Relative Humidity 26%

Document 75910757 Report 02 Issue 1
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Product Service

2.1.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for 6dB
Bandwidth.

The test results are shown below.

802.11(b)
3.3/1.2/5 V DC Supply

Configuration 1 — Mode 1

Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)

2412 11 9900

A5 Agilent  15:12:34 Mow 18, 2018 | Marker

Select Marker
1 2z 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref Delta

Span Pair

Span Center

ET Gl of¢
9.90P300 MHz
-p.88 dB

Document 75910757 Report 02 Issue 1 Page 11 of 78
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Configuration 1 — Mode 2

Product Service

9850000 MHz
~0.037 B

A:\BH1.GIF file saved

Document 75910757 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

| Marker

Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
2437 11 9850
% Agilent  15:31:51 How 16, 2016

Delta Pair
{Tracking Ref)
Delta

Span Pair

Center

Page 12 of 78




COMMERCIAL-IN-CONFIDENCE

Product Service
Configuration 1 — Mode 3
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
2462 11 9850
% Agilent  15:37:0% MHov 18, 2016 | Marker
Delta Pair
{Tracking Ref}
Delta
Span Pair
Center
ET Gl
9.850000 MHz
0.827 dB
' ' UBH 16
Document 75910757 Report 02 Issue 1 Page 13 of 78
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Product Service
802.11(q)
3.3/1.2/5 V DC Supply
Configuration 1 — Mode 1
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
2412 54 16600
%% Agilent  15:43:61 Nov 16, 2016 | Marker
i Atte i CSLIMCEN Soloct Marker
1 2 3 4
Normal
Delta
Delta Pair
{Tracking Ref}
Ref Delta
Span Pair
Span Centsr
Marker a off
16.600000 MHz
-@.587 dB
Hz More
#Res B 10 YBk Hz 1 Lof2
Document 75910757 Report 02 Issue 1 Page 14 of 78
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Product Service
Configuration 1 — Mode 2
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
2437 54 16600
% Agilent  15:57:35 MHow 1@, 2016 | Marker
Delta Pair
{Tracking Ref}
Ref Delta
Span Pair
Span Center
16.6000080 MHz
-1.41 dB
A:\BH1.GIF file saved
Document 75910757 Report 02 Issue 1 Page 15 of 78
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Product Service
Configuration 1 — Mode 3
Frequency (MHz) Data Rate (Mbps) 6dB Bandwidth (kHz)
2462 54 16600
5 Agilent  16:00:31 How 18, 2016
Delta Pair
{Tracking Ref}
Ref Delta
Span Pair
Span Center
ET Gl
16.6000080 MHz
Limit Clause
The maximum 6dB bandwidth shall be at least 500 kHz.
Document 75910757 Report 02 Issue 1 Page 16 of 78
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2.2

221

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

COMMERCIAL-IN-CONFIDENCE

MAXIMUM PEAK CONDUCTED OUTPUT POWER

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (b)(3)

Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100912

Date of Test and Modification State

10 November 2010 - Modification State O

Test Equipment Used

Product Service

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 15.

The EUT was transmitted at maximum power at specific data rates via a cable to the Peak
Power Analyser. The Analyser settings were adjusted to display the resultant trace on screen
and a reference level offset was entered to account for the measurement path loss. The
measurement bandwidth was set according to the signal being measured and the peak and

average levels were recorded.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1
- Mode 2
- Mode 3

Environmental Conditions

10 November 2010
Ambient Temperature  22°C
Relative Humidity 26%

Document 75910757 Report 02 Issue 1
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2.2.7

Document 75910757 Report 02 Issue 1

Test Results

COMMERCIAL-IN-CONFIDENCE

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for Maximum

Peak Conducted Output Power.

The test results are shown below.

802.11(b)

3.3/1.2/5 V DC Supply

Configuration 1 - Modes 1, 2 and 3

Modulation Data

Maximum Peak Conducted Output Power

dBm mwW
Rate
2412 MHz 2437 MHz 2462 MHz 2412 MHz 2437 MHz 2462 MHz
11 Mbps +18.53 +18.23 +18.21 71.29 66.53 66.22
802.11(q)
3.3/1.2/5 V DC Supply
Configuration 1 - Modes 1, 2 and 3
Maximum Peak Conducted Output Power
Modulation Data dBm mw
Rate
2412 MHz 2437 MHz 2462 MHz 2412 MHz 2437 MHz 2462 MHz
54 Mbps +18.64 +18.51 +18.49 73.11 70.96 70.63
Limit Clause
<1 Watt.

COMMERCIAL-IN-CONFIDENCE
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Product Service

2.3 EIRP PEAK POWER
231 Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (b)(3)
2.3.2 Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100905
2.3.3 Date of Test and Modification State

28 October 2010 - Modification State 0
2.3.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
2.3.5 Test Method and Operating Modes

The test was applied in accordance with the test method requirements of ANSI C63.4.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1

- Mode 2
- Mode 3
2.3.6 Environmental Conditions
28 October 2010

Ambient Temperature  26.2°C

Relative Humidity 23%
Document 75910757 Report 02 Issue 1 Page 19 of 78
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2.3.7 Test Results

COMMERCIAL-IN-CONFIDENCE

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for EIRP Peak

Power.

The test results are shown below.

Configuration 1 - Mode 1

802.11 (b)
Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
GHz dBm dBm mw mw
2.412 17.8 30.0 60.26 1000
“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -27.88 dBm
Ref -18 dBm “ALt 0 dB SWT 2.5 ms 2.412147436 GHz
F20 |
I _30 polhon
1 PK]
-40
--50
L]
—-70 \\
L ey v W/J Mg WY S s v

F-110

Center 2.411987179 GHz

Date: 28.0CT.2010 16:49:49

10 MHz/

Document 75910757 Report 02 Issue 1

Span 100 MHz

3DB
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Configuration 1 - Mode 2

Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
GHz dBm dBm mw mwW
2.437 19.3 30.0 85.11 1000
“RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -26.60 dBm
Ref -18 dBm “Att O dB SWT 2.5 ms 2.437108974 GHz
-20
1
| 50 S

[vaxH]
I--40

. L

—-70 N

D

N

I Al M
W

-100

F-110

Center 2.435987179 GHz 10 MHz/

Date: 28.0CT.2010 17:03:16

Document 75910757 Report 02 Issue 1

Span 100 MHz

6DB
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Product Service
Configuration 1 - Mode 3
Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
2.462 18.7 30.0 74.13 1000
*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -27.15 dBm
Ref -24 dBm “Att 0 dB SWT 2.5 ms 2.462108974 GHz
| s o
4R -
1 PKNSY
-50
--60
|
Nﬁgﬁwakmuﬁjmuwauﬁﬁhw/NAAxr V\uﬁﬂ\kAaﬂwvwwdkwwumw4a~J¢w\f:“
-90
-100
F-110
F-120
Center 2.462108974 GHz 10 MHz/ Span 100 MHz
Date: 28.0CT.2010 17:39:47
Document 75910757 Report 02 Issue 1 Page 22 of 78
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802.11 (q)
Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
GHz dBm dBm mw mwW
2.412 18.8 30.0 75.86 1000
“RBW 1 MHz

Ref -24 dBm

“Att O dB

“VBW 1 MHz

SWT 2.5 ms

Marker 1 [T1 ]
-32.40 dBm
2.414243590 GHz

1PK |40

X

e B

MAXH

\

\

\

-110

-120

Center 2.412 GHz

Date: 28.0CT.2010 18:32:46

10 MHz/

Document 75910757 Report 02 Issue 1
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Configuration 1 - Mode 2
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Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
GHz dBm dBm mw mwW
2.437 19.9 30.0 97.72 1000
“RBW 1 MHz
“VBW 1 MHz
Ref -22 dBm “Att O dB SWT 2.5 ms

Marker 1 [T1 ]
-30.71 dBm
2.431391026 GHz

1

I--30
I
\
-60
-70

-90

-100

F-110

-120

Center 2.437 GHz

Date: 28.0CT.2010 18:50:30

10 MHz/

Document 75910757 Report 02 Issue 1

Span 100 MHz
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Configuration 1 - Mode 3

COMMERCIAL-IN-CONFIDENCE

Freq Result Limit Result Limit
EIRP EIRP EIRP EIRP
GHz dBm dBm mw mw
2.462 16.5 30.0 44.67 1000
“RBW 1 MHz Marker 1 [T1 ]
“VBW 1 MHz -32.03 dBm
Ref -22 dBm Att O dB SWT 2.5 ms 2.464083333 GHz
-30 =
1 PK]
g | 40
I--50
\
- / \V \\«%
SR A Moo
I--90
I--100
-110
F-120
Center 2.462 GHz 10 MHz/ Span 100 MHz

Date: 28.0CT.2010 19:13:01

Document 75910757 Report 02 Issue 1
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2.4

24.1

24.2

243

24.4

245
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Product Service

RADIATED EMISSIONS (ENCLOSURE PORT)

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (d)

Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100905

Date of Test and Modification State

27 October 2010 - Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of ANSI C63.4.

A preliminary profile of the Spurious Radiated Emissions was obtained by operating the EUT on
a remotely controlled turntable within a semi-anechoic chamber. Measurements of emissions
from the EUT were obtained with the Measurement Antenna in both Horizontal and Vertical
Polarisations. The profiling produced a list of the worst-case emissions together with the EUT
azimuth and antenna polarisation.

Using the information from the preliminary profiling of the EUT, the list of emissions was then
confirmed or updated under Alternative Open Site conditions. Emission levels were maximised
by adjusting the antenna height, antenna polarisation and turntable azimuth.

Emissions within the restricted bands defined in 15.205 were measured in accordance with
15.209. Emissions measured below 1GHz employed a quasi peak detector, in accordance with
15.35(a). Emissions measured above 1GHz employed an average detector as defined in
15.35(b). The peak level of the emission was also measured to ensure that a difference of
20dB from the average level was not exceeded, as defined in 15.35(b). Emissions identified
within the range 30MHz — 1GHz were then formally measured using a CISPR Quasi-Peak
detector. Other emissions from 30MHz to 25GHz excluding the restricted bands were
measured using a peak detector.

The test was performed with the EUT in the following configurations and modes of operation:
Configuration 1 - Mode 1

- Mode 2
- Mode 3

Document 75910757 Report 02 Issue 1 Page 26 of 78
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Product Service

2.4.6 Environmental Conditions

27 October 2010
Ambient Temperature  26.2°C
Relative Humidity 23%

2.4.7 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for Radiated
Emissions (Enclosure Port).

The test results are shown below.

802.11(b)
3.3/1.2/5 V DC Supply

Configuration 1 - Mode 1

30 MHz to 1 GHz

80 Radiated Emissions (Field Strength)

8

Level (dBuV/m)

o

FCC 3m (llass B

g

100M 1G
Frequency (Hz)

Frequency | QP Level QP Level | QP Limit | QP Limit | QP Margin [ QP Margin | Angle | Height Polarity
(MHz) (dBuV/m) (uv/m) (dBuv/im) | (uv/m) (dBuv/m) (uvim) (deg) | (m)
30.320 30.1 31.99 40.0 100 -9.9 68.01 217 1.69 Vertical
71.999 23.6 15.14 40.0 100 -16.4 84.86 160 1.39 Vertical
460.793 38.5 84.14 46.0 200 -75 115.86 16 1.34 Horizontal
460.800 37.1 71.61 46.0 200 -8.9 128.39 144 1.00 Vertical
767.975 40.4 104.71 46.0 200 -5.6 95.29 298 1.00 Horizontal
768.012 37.0 70.79 46.0 200 -9.0 129.21 125 1.00 Vertical
Document 75910757 Report 02 Issue 1 Page 27 of 78
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1GHz to 25GHz

COMMERCIAL-IN-CONFIDENCE

Emissions detected are presented below in the table and plot form.

Freq. Ant Ant EUT |Final Final Peak Average
Pol Hgt Arc Peak Average | Limit Limit

GHz cm Deg |dBuV/m |dBpV/m [dBuV/m |dBuV/m

2.371 Horizontal | 100 0 55.3 42.6 74.0 54.0

1GHz to 3GHz

Document 75910757 Report 02 Issue 1
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3GHz to 8GHz

4B
Ex
2 =4
--10
| -20
Start 3 GHz 500 MHz/ Stop 8 GHz
Date: 3.NOV.2010 21:08:01
8GHz to 18GHz
ABu t
2

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 3.NOV.2010 22:30:11

Document 75910757 Report 02 Issue 1
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18GHz to 25GHz
Ex
i =
M%M 3 "MWW
Start 18 GHz 700 MHz/ Stop 25 GHz
Document 75910757 Report 02 Issue 1 Page 30 of 78

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Configuration 1 - Mode 2

30 MHz to 1 GHz

80 Radiated Emissions (Field Strength)

Product Service

60
| |
40 | o
Ex M
e MM?
>
o
=
°
>
% olECC3m(lass B
30M 100M 1G
Frequency (Hz)
Frequency | QP Level QP Level | QP Limit | QP Limit | QP Margin [ QP Margin | Angle | Height Polarit
(MHz) (dBuV/m) (uv/m) (dBuv/m) | (uv/m) (dBuv/m) (uvim) (deg) | (m) Y
30.531 29.9 31.26 40.0 100 -10.1 68.74 360 1.00 Horizontal
72.007 23.8 15.49 40.0 100 -16.2 84.51 156 1.00 Vertical
460.800 36.6 67.61 46.0 200 -9.4 132.39 0 1.00 Vertical
460.808 374 74.13 46.0 200 -8.6 125.87 360 1.50 Horizontal
767.976 40.3 103.51 46.0 200 -5.7 96.49 297 1.20 Horizontal
768.001 38.3 82.22 46.0 200 -7.7 117.78 138 1.02 Vertical

Document 75910757 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 31 of 78




1GHz to 25GHz
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Emissions detected are presented below in the table and plot form.

Freq. Ant Ant EUT |Final Final Peak Average
Pol Hgt Arc Peak Average | Limit Limit

GHz cm Deg |dBuV/m |dBpV/m [dBuV/m |dBuV/m

2.350 Horizontal | 100 7 58.1 45.9 74.0 54.0

1GHz to 3GHz
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3GHz to 8GHz

-20

Start 3 GHz 500 MHz/

Date: 3.NOV.2010 20:59:58

8GHz to 18GHz

Stop 8 GHz

Start 8 GHz 1 GHz/

Date: 3.NOV.2010 22:43:24
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18GHz to 25GHz
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Start 18 GHz 700 MHz/ Stop 25 GHz
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Configuration 1 - Mode 3

30 MHz to 1 GHz

80 Radiated Emissions (Field Strength)

Product Service

60
| |
40 | O
Ex M .
>
=]
o
K
°
>
Y o|FcC3mQlassB
30M 100M 1G
Frequency (Hz)
Frequency | QP Level QP Level | QP Limit [ QP Limit | QP Margin | QP Margin | Angle | Height Polarit
(MHz) (dBuV/m) (uv/m) (dBuv/m) | (uv/m) (dBuv/m) (uvim) (deg) | (m) Y
30.140 30.3 32.73 40.0 100 -9.7 67.27 360 1.00 Horizontal
72.015 23.3 14.62 40.0 100 -16.7 85.38 142 1.00 Vertical
460.795 36.8 69.10 46.0 200 -9.2 130.90 350 1.00 Vertical
460.810 38.2 81.28 46.0 200 -7.8 118.72 16 1.45 Horizontal
768.025 40.2 102.33 46.0 200 -5.8 97.67 299 1.06 Horizontal
768.025 37.2 72.44 46.0 200 -8.8 127.56 137 1.06 Vertical
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1GHz to 25GHz
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Emissions detected are presented below in the table and plot form.

Freq. Ant Ant EUT |Final Final Peak Average
Pol Hgt Arc Peak Average | Limit Limit

GHz cm Deg |dBuV/m |dBpV/m [dBuV/m |dBuV/m

2.374 Horizontal | 100 0 59.1 47.2 74.0 54.0

1GHz to 3GHz
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3GHz to 8GHz

-20

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 3.NOV.2010 20:50:49

8GHz to 18GHz

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 3.NOV.2010 23:07:23
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18GHz to 25GHz
Ex
i =
Start 18 GHz 700 MHz/ Stop 25 GHz
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802.11(a)

3.3/1.2/5 V DC Supply

COMMERCIAL-IN-CONFIDENCE

Configuration 1 - Mode 1

30 MHz to 1 GHz

80 Radiated Emissions (Field Strength)

Product Service

60
| |
40 | )
. M
S FP ]
fou]
om
K
T
>
% olEcCamlass B
30M 100M 1G
Frequency (Hz)
Frequency | QP Level QP Level | QP Limit | QP Limit | QP Margin [ QP Margin | Angle | Height Polarit
(MHz) (dBpv/m) (uv/m) (dBpv/im) | (uVv/m) (dBpVv/m) (uVv/m) (deg) | (m) Y
30.007 30.1 31.99 40.0 100 -9.9 68.01 260 1.00 Horizontal
72.021 23.2 14.45 40.0 100 -16.8 85.55 149 1.00 Vertical
460.800 384 83.18 46.0 200 -7.6 116.82 34 1.44 Horizontal
460.800 36.6 67.61 46.0 200 -9.4 132.39 360 1.00 Vertical
767.987 38.0 79.43 46.0 200 -8.0 120.57 144 1.06 Vertical
768.024 40.3 103.51 46.0 200 -5.7 96.49 295 1.00 Horizontal
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1GHz to 25GHz

No emissions were measured.

1GHz to 3GHz

Start 1 GHz 200 MHz/ Stop 3 GHz

Date: 3.NOV.2010 19:58:23
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3GHz to 8GHz

-20

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 3.NOV.2010 21:23:39

8GHz to 18GHz

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 3.NOV.2010 23:22:55

Document 75910757 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Product Service

Page 41 of 78



COMMERCIAL-IN-CONFIDENCE

Product Service
18GHz to 25GHz
Ex
i =
Start 18 GHz 700 MHz/ Stop 25 GHz
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Configuration 1 - Mode 2

30 MHz to 1 GHz

60 Radiated Emissions (Field Strength)

Product Service

J

' | Q

20 )
E
>
=]
o
Z
I
>
% olEcC3m@less B

30M 100M 1G

Frequency (Hz)

Frequency | QP Level QP Level | QP Limit | QP Limit | QP Margin [ QP Margin | Angle | Height Polarit
(MHz) (dBpv/m) (uv/im) (dBpv/m) | (uVv/m) (dBpVv/m) (uVv/m) (deg) | (m) Y
30.560 30.1 31.99 40.0 100 -9.9 68.01 360 1.00 Vertical
34.255 28.8 27.54 40.0 100 -11.2 72.46 215 1.00 Vertical
460.809 41.2 114.82 46.0 200 -4.8 85.18 320 1.83 Horizontal
614.391 354 58.88 46.0 200 -10.6 141.12 91 1.00 Vertical
767.999 38.0 79.43 46.0 200 -8.0 120.57 162 1.00 Vertical
892.328 335 47.32 46.0 200 -12.5 152.68 162 1.50 Horizontal
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1GHz to 25GHz
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Emissions detected are presented below in the table and plot form.

Freq. Ant Ant EUT |Final Final Peak Average
Pol Hgt Arc Peak Average | Limit Limit

GHz cm Deg |dBuV/m |dBpV/m [dBuV/m |dBuV/m
2.352 Horizontal | 100 2 58.4 45.2 74.0 54.0
1GHz to 3GHz
2

] ARV

MMMW””/

bl A s AT .

[F20

1o

start

1 GHz

Date: 3.NOV.2010 19:48:12

200 MHz/
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3GHz to 8GHz

de
LA
u;G-ﬂ)U~y-r4upid-1uu(,Jﬁ4~¢‘L‘ﬁykaJ»ﬁ!‘*J*/"“R’VJ**JAJhtu*fvawﬁfmﬁdtjtl“’“hﬁhy,ﬂu{ﬁnﬁﬂh)}u
-10
| -20
Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 3.NOV.2010 22:06:23

8GHz to 18GHz

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 3.NOV.2010 23:47:07
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18GHz to 25GHz
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Start 18 GHz 700 MHz/ Stop 25 GHz
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Configuration 1 - Mode 3

30 MHz to 1 GHz

Product Service

60 Radiated Emissions (Field Strength)
|
V') | o
AN
o

20
E
>
>
o)
RS
I
>
% o[ECC3mlassB

30M 100M 1G

Frequency (Hz)

Frequency | QP Level QP Level | QP Limit | QP Limit | QP Margin [ QP Margin | Angle | Height Polarit
(MHz) (dBuV/m) (uv/m) (dBuv/m) | (uVv/m) (dBuv/m) (uvim) (deg) | (m) Y
30.588 30.1 31.99 40.0 100 -9.9 68.01 31 1.00 Horizontal
31.828 29.7 30.55 40.0 100 -10.3 69.45 152 1.61 Horizontal
460.802 37.2 72.44 46.0 200 -8.8 127.56 156 1.10 Vertical
614.418 35.1 56.89 46.0 200 -10.9 143.11 101 1.00 Vertical
767.998 39.7 96.61 46.0 200 -6.3 103.39 360 1.36 Vertical
959.859 34.0 50.12 46.0 200 -12.0 149.88 0 1.00 Vertical
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1GHz to 25GHz
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Emissions detected are presented below in the table and plot form.

Freq. Ant Ant EUT |Final Final Peak Average
Pol Hgt Arc Peak Average | Limit Limit

GHz cm Deg |dBuV/m |dBpV/m [dBuV/m |dBuV/m

2.381 Horizontal | 100 0 59.0 46.4 74.0 54.0

1GHz to 3GHz
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3GHz to 8GHz

-20

Start 3 GHz 500 MHz/ Stop 8 GHz

Date: 3.NOV.2010 21:44:27

8GHz to 18GHz

Start 8 GHz 1 GHz/ Stop 18 GHz

Date: 3.NOV.2010 23:49:44
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18GHz to 25GHz
Ex
i =
Start 18 GHz 700 MHz/ Stop 25 GHz
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SPURIOUS EMISSIONS

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (d)

Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100912

Date of Test and Modification State

11 November 2010 - Modification State 0

Test Equipment Used

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

Test Method and Operating Modes

The test was applied in accordance with FCC CFR 47 Part 15.

In accordance with Part 15.247(d), the Spurious Conducted Emissions from the antenna
terminal were measured. The transmitter output power was attenuated using a combination of
filters and attenuators and the frequency spectrum investigated from 9 kHz to 25 GHz. The
EUT was set to transmit on full power. The resolution and video bandwidths were set to 100
kHz in accordance with Part 15.247. The spectrum analyser detector was set to Max Hold.

With the EUT transmitting at maximum power, the Spectrum Analyser was set to Max Hold and
the fundamental peak measured in a RBW and VBW of 100 kHz. This level was used to
determine the limit line as displayed on the plots of -20dBc.

The maximum path loss across each measurement band was used as the reference level offset
to ensure worst case results.

The test was performed with the EUT in the following configurations and modes of operation:
Configuration 1 - Mode 1

- Mode 2
- Mode 3

Environmental Conditions

11 November 2010
Ambient Temperature  23°C
Relative Humidity 49%
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257 Test Results

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for Spurious
Emissions.

The test results are shown below.

802.11(b)
3.3/1.2/5 V DC Supply

11 Mbps

Configuration 1 — Mode 1

9 kHz to 4 GHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@ Ref Lvi -50.25 dBm VBW 300 kHz

10 dBm 2.32465307 GHz SWT 1s Unit dBm

1
21.4 gB Offset

-1

-D1 -13.26 dB
-2 IN1

1IVIEW 1MA
-3
-4

1

-5 v
B RO PP R bl sl 7Y A Ay
-7
-8
-9

Start 9 kHz 399.9991 MHz/ Stop 4 GHz

Date: 11.NOV.2010 13:27:05
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4 GHz to 18 GHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -76.04 dBm VBW 300 kHz
-3.6 dBm 13.87575150 GHz SWT 3.5 s unit dBm
-3.6
-3.6 dB Offset
N
D1 -13.26 dBi
-2
-3
INL
1VIEW 1MA
-4
-5
-6
-7
1
_8 N Lttty A AU AN M VLY
R g
-9
-10
~10:
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:43:41
18 GHz to 25 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -75.06 dBm VBW 300 kHz
-4.2 dBm 22.88176353 GHz SWT 1.75 s unit dBm
4.2
-4.2 dp Offset
_1
D1 -13.26 dBi
-2
-3
IN1
AVIEW 1MA
-4
-5
-6/
-7
w’w«j
_ SO g AR A stedon A e TRV, RO
-9
-10
-10.
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:06:33
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9 kHz to 4 GHz
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -50.50 dBm VBW 300 kHz
10 dBm 2.34870111 GHz SWT 1s unit dBm
1
21.4 gB Offset
-1
D1 -13.33 dBi
-2
1IVIEW
-3
-4
1
5 v
NVM \K\w, v
-6l Al WM WM(/H
-7
-8
-9
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 11.NOV.2010 13:29:37
4 GHz t0 18 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -77.83 dBm VBW 300 kHz
-3.6 dBm 13.87575150 GHz SWT 3.5 s unit dBm
-3.6
-3.6 dB Offset
-1
D1 -13.33 dB
-2
-3
-4
-5
-6
-7
a1
_a M AN it e At A AL o Lo A N d
W Wy W
A&JWAhNhymﬂkw
-9
-10
-103|
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:44:51
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18 GHz to 25 GHz
Marker 1 [T1] RBW 100 kHz RF Attt 10 dB
® Ref LvI -74.44 dBm VBW 300 kHz
-4_.2 dBm 22.12424850 GHz SWT 1.75 s uUnit dBm
4
-4_.2 dB Offset
1
| D1 -13.33 dBi
-2
-3
IN1
1VIEW 1IMA
-4
-5
-6
. _
& - WMWMWW
-9
-10t
-10-
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:09:49
Configuration 1 — Mode 3
9 kHz to 4 GHz
Marker 1 [T1] RBW 100 kHz RF Attt 10 dB
® Ref LvI -48.11 dBm VBW 300 kHz
10 dBm 2.37274915 GHz SWT 1s uUnit dBm
1
21.4 gB Offset
-1
-D1 -13.22 dB
-2 IN1
1VIEW 1IMA
-3
-4
1
A oA MWW
60} Apgohcuprle MJINW W i
=71
-8
-9
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 11.NOV.2010 13:30:55
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvIi -75.57 dBm VBW 300 kHz
-3.6 dBm 13.87575150 GHz SWT 3.5 s unit dBm
-3.6
-3.6 dB Offset
N
D1 -13.22 dBi
-2
-3
IN1
AVIEW 1MA
—4
-5
-6/
-7
1
8 , R v e
FIRIEY L oy
-9
-10
-10:
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:46:36
18 GHz to 25 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -75.11 dBm VBW 300 kHz
-4.2 dBm 22.96593186 GHz SWT 1.75 s unit dBm
4.2
-4.2 dp Offset
_1
D1 -13.22 dBi
-2
-3
IN1
AVIEW 1MA
-4
-5
-6/
=7
1
—BOWMAG A WL Moy NW\‘ MW
-9
-10
-10
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:11:01
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802.11(q)
3.3/1.2/5 V DC Supply

54 Mbps

Configuration 1 — Mode 1

9 kHz to 4 GHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -52.20 dBm VBW 300 kHz
10 dBm 2.32465307 GHz SWT 1s unit dBm
1
21.4 dB Offset
-1
2 D1 -18.25 dBi
AVIEW
-3
—4
_5 1
WWW M v Rt
_6 VO YW " PV
=7
-8l
-9
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 11.NOV.2010 13:32:05
4 GHz to 18 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -75.56 dBm VBW 300 kHz
-3.6 dBm 13.65130261 GHz SWT 3.5 s unit dBm
_3.6
-3.6 dp Offset
-1
2 D1 -18.25 dBi
-3
IVIEW
-4
-5
-6/
~7i
1]
_8 Mamsli MLMWWMMWAW
LA
-9
-10
-10
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:48:48
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -75.69 dBm VBW 300 kHz
-4.2 dBm 21.74549098 GHz SWT 1.75 s unit dBm
_4.2
-4.2 dp Offset
-1
2 D1 -1§.25 dBi
-3
INL
IVIEW 1MA
—4i
-5
-6
-7
1
P T T . MMWMWV“‘“”JWW
(™ A AT
-9
-10
-10
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:12:44
Configuration 1 — Mode 2
9kHz to 4 GHz
& Marker 1 [T1] RBW 100 kHz RF Att 10 dB
/6‘ Ref LvIi -50.14 dBm VBW 300 kHz
10 dBm 2.35671712 GHz SWT 1s unit dBm
1
21.4 gB Offset
-1
D1 -18.51 dB
-2 INL
IVIEW 1MA
-3
—4
3 ‘
_5 v
LR, LU“WkWMMWM
-6 A .MA.nywr"\’M WM
-7
-8
-9
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 11.NOV.2010 13:33:12
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvIi -74.71 dBm VBW 300 kHz
-3.6 dBm 12.78156313 GHz SWT 3.5 s unit dBm
-3.6
-3.6 dB Offset
=1
5 D1 -1§.51 dB
-3
IVIEW
-4
-5
-6/
-7
1
8 o AJW\LMMWM% A
b
-9
-10
-10:
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:55:13
18 GHz to 25 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -75.54 dBm VBW 300 kHz
-4.2 dBm 22.53106212 GHz SWT 1.75 s unit dBm
_4.2,
-4.2 dp Offset
-1
> D1 -18.51 dBi
-3
AVIEW
-4
-5
-6/
-7
1
e A b M pan AP it Nt punfiag,
A VTR Ll
-9
-10
-10:
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:13:42
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Configuration 1 — Mode 3

9 kHz to 4 GHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -49.79 dBm VBW 300 kHz
10 dBm 2.37274915 GHz SWT 1s unit dBm
1
21.4 gB Offset
-1
D1 -1§.03 dB
-2
1IVIEW
-3
-4
il

Momiar]

Start 9 kHz 399.9991 MHz/ Stop 4 GHz
Date: 11.NOV.2010 13:34:18
4 GHz to 18 GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvI -76.33 dBm VBW 300 kHz
-3.6 dBm 14.01603206 GHz SWT 3.5 s unit dBm
-3.6
-3.6 dB Offset
=1
5 D1 -18.03 dBi
-3
AVIEW
—4
-5
-6/
-7
1
-8 A MWWWWMMMM
WY T
-90|
-10
-10:
Start 4 GHz 1.4 GHz/ Stop 18 GHz
Date: 11.NOV.2010 13:59:05
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvIi -75.42 dBm VBW 300 kHz
-4.2 dBm 22.05410822 GHz SWT 1.75 s unit dBm
_4.2
-4.2 dB Offset
-1
D1 -18.03 dBi
-2
-3
IVIEW
—4
-5
-6l
=7
1
_8 v YW STV WMWWM ‘ Mt gpin
-9
-10
-10.
Start 18 GHz 700 MHz/ Stop 25 GHz
Date: 11.NOV.2010 14:15:03
Limit Clause

IN1
1MA

Product Service

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 the attenuation required shall be 30 dB instead of 20 dB.

Document 75910757 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 61 of 78



COMMERCIAL-IN-CONFIDENCE

Product Service

2.6 BAND EDGE EMISSIONS
26.1 Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (d)
2.6.2 Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100905
2.6.3 Date of Test and Modification State

27 October 2010 - Modification State 0
2.6.4 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
2.6.5 Test Method and Operating Modes

The test was applied in accordance with the test method requirements of ANSI C63.4.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1

- Mode 3
2.6.6 Environmental Conditions
27 October 2010

Ambient Temperature  26.2°C

Relative Humidity 23%
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2.6.7 Test Results
For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for Band Edge
Emissions.
The test results are shown below.
Configuration 1 - Mode 1
802.11 (b)
. . Final Peak Final
gl’sq n Polarisation SIE? a\l/}?rﬁak Limit Average
z H dBuVv/m dBuVv/m
2.390 Vertical 57.1 74.0 45.2
Eaf 120 4ABRV/m «ATtT 10 4B EWT E =
= /AR
= | // \
I ] I i
i fH [l
Lo L]
Tt Sk e \Ww
] s 1
—_— —,— | k'_"‘——-—._
Center Z.35 GHEx 10 MBz/S Span 100 MH=x
The plot shows the marker at the band edge frequency with a resolution and video bandwidth of
1 MHz and 10 Hz respectively. This is purely for illustration purposes. The peak was measured
with a resolution and video bandwidth of 1 MHz and 1 MHz respectively and the average was
measured with a resolution and video bandwidth 1 MHz and 10 Hz respectively in accordance
with the specification.
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Configuration 1 - Mode 3
Freq in | Final peak | FinalPeak | Final
Polarisation dBLV/m Limit Average
GHz H dBuV/m dBuv/m
2.4835 Vertical 51.6 74.0 40.5
2.4835 Horizontal 51.2 74.0 42.3
:‘f'BTE 10 E:
Eaf 120 ABpV/m = ATT 10 4B EWT E =
12D
20
= N
B | \\
i oty /\/ \ RTINS, PRRRTY NN TYY R AR WS TR
01 54 fag«
|- 50
e 2| I
- 40
=
z0 i

Center Z.4E35 CEx

10 ME=S

Span 100 ME=

Product Service

The plot shows the marker at the band edge frequency with a resolution and video bandwidth of
1 MHz and 10 Hz respectively. This is purely for illustration purposes. The peak was measured
with a resolution and video bandwidth of 1 MHz and 1 MHz respectively and the average was
measured with a resolution and video bandwidth 1 MHz and 10 Hz respectively in accordance

with the specification.
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802.11 (q)
. . Final Peak Final
gﬁg n Polarisation g:.: a\l/frﬁak Limit Average
H dBpV/m dBpV/m
2.390 Vertical 65.2 74.0 50.2
« REW 1 MHc
=« VBEW 10 H=e
Raf 120 4ABpV/m ~ATT 10 4B SWT E =
120
110 rhM
= /
m | 100,
e [ \
[z = [ IS } } \L
.. _ i ! ”\\M
. nﬂb‘w \
Pasprasnt st atili~] e \\
01 =4 4§
L
=
|- 40.
= -
Z0 =

Centas 2.35 CH=z

10 ME=/

Spanm 100 ME=

Product Service

The plot shows the marker at the band edge frequency with a resolution and video bandwidth of
1 MHz and 10 Hz respectively. This is purely for illustration purposes. The peak was measured
with a resolution and video bandwidth of 1 MHz and 1 MHz respectively and the average was
measured with a resolution and video bandwidth 1 MHz and 10 Hz respectively in accordance
with the specification.
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Configuration 1 - Mode 3

Freq in | Finalpeak | FinalPeak | Final
Polarisation dBLV/m Limit Average
GHz H dBuV/m dBuv/m
2.4835 Vertical 69.8 74.0 51.5
- REW 1 MBx
-« VEW 10 Ex
Eaf 120 dBpV/m AtT 10 4B SWT E =
120
-11
= T
B |
p/
wx/ j '° |
- 7 N o= Ay
1l E4 A%
|- =0
|- 4.0
- =D.
20 :-

Centas

Z.4E35 CE=

10

ME=

Span 100 ME=
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The plot shows the marker at the band edge frequency with a resolution and video bandwidth of
1 MHz and 10 Hz respectively. This is purely for illustration purposes. The peak was measured
with a resolution and video bandwidth of 1 MHz and 1 MHz respectively and the average was
measured with a resolution and video bandwidth 1 MHz and 10 Hz respectively in accordance
with the specification.

Document 75910757 Report 02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 66 of 78



2.7

27.1

2.7.2

2.7.3

2.7.4

275

2.7.6

COMMERCIAL-IN-CONFIDENCE

POWER SPECTRAL DENSITY

Specification Reference

FCC CFR 47 Part 15C, Clause 15.247 (e)

Equipment Under Test

Venice 8 FS2028 Radio Module, S/N: RAD100912

Date of Test and Modification State

10 November 2010 - Modification State O

Test Equipment Used

Product Service

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

Test Method and Operating Modes

The test was applied in accordance with the test method requirements of ANSI C63.4.

The EUT was connected to a Spectrum Analyser via a 20 dB attenuator. The path loss was
measured between the EUT and the Spectrum Analyser and entered as a reference level offset.
The trace was set to max hold and using a peak detector the maximum response was
established. With the Spectrum Analyser RBW at 3 kHz and VBW at 3 kHz, the power spectral

density in a 3 kHz bandwidth was measured.

The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1
- Mode 2
- Mode 3

Environmental Conditions

10 November 2010
Ambient Temperature  22°C
Relative Humidity 27%
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2.7.7 Test Results

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 15C for Power

Spectral Density.

The test results are shown below.

802.11(b)
3.3/1.2/5 V DC Supply

Configuration 1 — Mode 1

Frequency (MH2) Modulation Rate (Mbps) Power Speciral Density in 3 kz
2412 11 -9.26

i Agilent  16:59:29 Now 18, 2018

1

u‘"' I

“‘ﬂl ||“ :
lilllll | |

Ll I

Marker
2.41225@0500 GHz
-9.259 dBm
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Peak Search
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Meas Tools»

Next Peak
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Min Search

Pk-Pk Search
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1 of 2

Page 68 of 78




COMMERCIAL-IN-CONFIDENCE

Product Service

Configuration 1 — Mode 2

Frequency (MH2) Modulation Rate (Mbps) ggggr( (prrfStral Density in 3 kHz
2437 11 8.37

A Agilent  17:10:48 Mow 18, 2018 Peak Search

i

Meas Tools»

Next Peak

W ||I' | [
||H||'|||J W |'" | .
I‘- W F

BTV
Ik

| | oy |~t!| | r.'l. Next Pk nght
Ml l i |||| || [ ”r."|l‘ |'|"|-1r| th III'|‘||“|1 | ——

m II'qI'I|r||

I Next Pk Left
Min Search

2438976500 GHz Pk-Pk Search

-8.374 dBm

; GHz More
1 of 2

A:\SPEC1.GIF file saved
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Configuration 1 — Mode 3

Frequency (MH2) Modulation Rate (Mbps) ggggr( (prrfStral Density in 3 kHz
2462 11 -8.59

A Agilent  17:19:35 Mow 18, 2018 Peak Search

i

Meas Tools»

Next Peak

s ,IL i
; |I | il ] Ml A Next Pk Right
4|| |l |1| |||| || |J i|h|||,||| \“I-" | l,|.1 |||||||l]|||||'I ||l| || || |\f|“||.|l | | i} ||' |I|'|| - 1
I 1K

'tl Next Pk Left
Min Search

2.463976500 GHz Pk-Pk Search

More
1of 2

A:\SPEC2.GIF file saved
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802.11(q)
3.3/1.2/5 V DC Supply

Configuration 1 — Mode 1

Power Spectral Density in 3 kHz

Frequency (MHz) Modulation Rate (Mbps) Band (dBm)

2412 54 -12.93

% Agilent  17:25:43 Hov 18, 2016 | Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Marker
2.407307800 GHz Pk-Pk Search

More
# #Y z #5 D 1 1of 2

A:\SPEC3.GIF file saved
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Configuration 1 — Mode 2

Frequency (MHz) Modulation Rate (Mbps) Pouer Spectal Densiyin 3 ke
2437 54 -13.07

A Agilent  17:33:30 Mow 18, 2018 Peak Search

i

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left
Min Search

2431384000 GHz Pk-Pk Search
-13.87 dBm

31 GHz More

1 of 2

A:\SPEC1.GIF file saved
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Configuration 1 — Mode 3

Frequency (MHz) Modulation Rate (Mbps) Power Speciral Densiy i 3 iz
2462 54 -14.83

A Agilent  10:43:43 Mow 11, 2018

Trace/View

i

Trace
2 3

Clear Write
Max Hold
Min Hold
View

Blank

More
1of 2

Limit Clause
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.
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SECTION 3

TEST EQUIPMENT USED

Document 75910757 Report 02 Issue 1 Page 74 of 78

COMMERCIAL-IN-CONFIDENCE



3.1

COMMERCIAL-IN-CONFIDENCE

Product Service
TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Section 2.1 - 6dB Bandwidth
Attenuator 20dB/2W Weinschel Model 2 379 12 28-Nov-2010
Combiner Anzac T-1000 418 - TU
GPS Frequency Standard Rapco GPS-804/3 1312 6 9-Mar-2011
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
ESA-E Series Spectrum Agilent E4402B 3348 12 2-Jun-2011
Analyser
Section 2.2 - Maximum Peak Conducted Output Power
Peak Power Analyser Hewlett Packard 8990A 107 12 10-Feb-2011
Attenuator 20dB/2W Weinschel Model 2 379 12 28-Nov-2010
GPS Frequency Standard Rapco GPS-804/3 1312 6 9-Mar-2011
Screened Room (5) Rainford Rainford 1545 36 11-Feb-2011
Power Sensor Hewlett Packard 84812A 2743 - TU
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
ESA-E Series Spectrum Agilent E4402B 3348 12 2-Jun-2011
Analyser
Signal Generator, 9kHz to Rohde & Schwarz SMA 100A 3494 12 15-Jan-2011
3GHz
Section 2.3 Radio (Tx) - Effective Radiated Power
Peak Power Analyser Hewlett Packard 8990A 107 12 10-Feb-2011
Antenna (Double Ridge EMCO 3115 234 12 12-Oct-2010
Guide, 1GHz-18GHz)
Antenna (Double Ridge EMCO 3115 235 12 12-Oct-2010
Guide, 1GHz-18GHz)
Screened Room (5) Rainford Rainford 1545 36 11-Feb-2011
Mast Controller Inn-Co GmbH CO 1000 1606 - TU
Turntable/Mast Controller EMCO 2090 1607 - TU
Multimeter Iso-tech IDM101 2417 12 20-Sep-2011
Power Sensor Hewlett Packard 84812A 2743 - TU
Thermohygrometer Rotronic Al 2749 12 8-Dec-2010
Signal Generator (10MHz Rohde & Schwarz SMR40 3171 12 12-Aug-2011
to 40GHz)
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 9-Sep-2011
Section 2.4 Radio - Radiated Emissions (Enclosure Port)
Antenna (Double Ridge EMCO 3115 235 12 11-Nov-2010
Guide, 1GHz-18GHz)
Pre-Amplifier Phase One PS04-0086 1533 12 15-Sep-2011
Screened Room (5) Rainford Rainford 1545 36 11-Feb-2011
Amplifier (1 - 8GHz) Phase One PS06-0060 3175 12 2-Jul-2011
1m RF Cable sma(m)- Reynolds 262-0248-1000 3453 - TU
sma(m)
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 9-Sep-2011
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3703 12 26-Jan-2011
(2m) 3PS
9m RF Cable (N Type) Rhophase NPS-2303-9000- | 3791 12 10-Aug-2011

NPS
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.5 - Spurious Emissions
Attenuator 20dB/2W Weinschel Model 2 379 12 28-Nov-2010
Combiner Anzac T-1000 418 - TU
GPS Frequency Standard Rapco GPS-804/3 1312 6 9-Mar-2011
Multimeter Iso-tech IDM101 2419 12 3-Sep-2011
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 6-Sep-2011
Test Receiver Rohde & Schwarz ESIB40 2941 12 28-Apr-2011
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
Network Analyser Rohde & Schwarz ZVA 40 3548 12 25-Feb-2011
'3.5mm' - '3.5mm' RF Cable | Rhophase 3PS-1803-2000- | 3702 12 26-Jan-2011
(2m) 3PS
Section 2.6 Radio - Band Edge Emissions
Antenna (Double Ridge EMCO 3115 234 12 12-Oct-2010
Guide, 1GHz-18GHz)
Antenna (Double Ridge EMCO 3115 235 12 12-Oct-2010
Guide, 1GHz-18GHz)
Screened Room (5) Rainford Rainford 1545 36 11-Feb-2011
Mast Controller Inn-Co GmbH CO 1000 1606 - TU
Turntable/Mast Controller EMCO 2090 1607 - TU
Multimeter Iso-tech IDM101 2417 12 20-Sep-2011
Thermohygrometer Rotronic Al 2749 12 8-Dec-2010
Signal Generator (10MHz Rohde & Schwarz SMR40 3171 12 12-Aug-2011
to 40GHz)
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 9-Sep-2011
Section 2.7 - Power Spectral Density
Attenuator 20dB/2W Weinschel Model 2 379 12 28-Nov-2010
Combiner Anzac T-1000 418 - TU
GPS Frequency Standard Rapco GPS-804/3 1312 6 9-Mar-2011
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
ESA-E Series Spectrum Agilent E4402B 3348 12 2-Jun-2011
Analyser
Signal Generator, 9kHz to Rohde & Schwarz SMA 100A 3494 12 15-Jan-2011
3GHz

TU — Traceability Unscheduled
O/P Mon — Output monitored using calibrated equipment.
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

Gk

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV Product Service Limited

© 2010 TUV Product Service Limited
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