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1. Client Information

Company Name: Orthogon Systems

Address: Unit A1 Linhay Business Park
Eastern Road

Ashburton

Devon

TQ13 7UP

Contact Name: Mr C Fisher
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2. Equipment Under Test (EUT)

The following information (with the exception of the Date of Receipt) has been supplied
by the client:

2.1. Identification Of Equipment Under Test (EUT)

Brand Name: Gemini

Model Name or Number: 58XX

FCCID QWP58XX-T
Serial Number 00:04:56:00:02:7C
Country of Manufacture: UK

Date of Receipt:

15 September 2003

Brand Name: Gemini

Model Name or Number: 58XX

FCC ID: QWP58XX-T
Serial Number: 0126

Country of Manufacture: UK

Date of Receipt: 15 September 2003

Brand Name:

Hitron Electronics Corporation

Model Name or Number:

HES51-48010

FCC ID: QWP58XX-T
Serial Number: 0437
Country of Manufacture: Taiwan

Date of Receipt:

15 September 2003
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Identification Of Equipment Under Test (EUT) (Continued)

Brand Name: Ault

Model Name or Number: PW125

Unique Type Identification: PW125KA4803
Serial Number: AO01

Country of Manufacture: Korea

Date of Receipt: 15 September 2003

2.2. Description Of EUT

The Gemini 58XX is a point to point Ethernet Bridge radio equipment operating in the
band 5725MHz to 5850MHz (USA band limits) and 5725MHz to 5875MHz (European
band limits).

The equipment supplied for formal testing will comprise one end of the Ethernet Bridge,
although the other end will be supplied to enable the equipment to be operated in its
normal operating modes.

There are 3 parts to the equipment.

Outdoor Unit, which comprises of an electronics enclosure and an integral, dual polarised
antenna. The ODU contains all the main electronic components in the system and
generates all the RF frequencies.

Indoor Unit, which provides an interface box between the ODU, the power supply and the
customer’s LAN network. This unit comprises basically of connectors, some LEDs and
filters.

A mains power supply adapter from an external supplier (and which meets all normal
regulatory requirements) provides all the DC supply for the rest of the system.

The system is connected by CAT5 cables, which may be screened or unscreened.

2.3. Modifications Incorporated In EUT

The EUT has not been modified from what is described by the Model Number stated
above.
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2.4. Additional Information Related To Testing

Power Supply Requirement:

Nominal 115V, 60 Hz AC Mains Supply 13 Amp (max)

Intended Operating Environment:

Indoor Unit & Power Supply— intended for protected indoor
environments only

Outdoor Unit intended for unprotected outdoor environments

Equipment Category:

Fixed Transmitter

Type of Unit:

Wireless Ethernet Bridge

Weight:

5.5kg including brackets for ODU; Less than 1kg for Indoor
units

Dimensions:

Outdoor Unit 400x400x100mm
Indoor Unit 150x60x30mm

Interface Ports:

Ethernet 10/100baseT via RJ45 connector to external
network

CATS5 Interconnects between RJ45s in system

Mains Power Inlet

Transmit Frequency Range

5738 MHz to 5838 MHz

Transmit Channels Tested Channel ID Channel Number | Channel
Frequency
(MHz)
Bottom 1 5738
Middle 6 5788
Top 11 5838
Receive Frequency Range 5738 MHz to 5838 MHz
Receive Channels Tested Channel ID Channel Number | Channel
Frequency
(MHz)
Bottom 1 5738
Middle 6 5788
Top 11 5838
Highest Fundamental Frequency 5838 MHz
Highest Unintentionally Generated | 5838 MHz
Frequency
Occupied Bandwidth 10.2765 MHz
Antenna Gain 23 dBi
Peak Output Power 26.9 dBm
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2.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: (as used in section 10) Laptop

Brand Name: Compagq

Model Name or Number: Armada E700, U98.003.C.00
Serial Number: 1J0DC64D014

FCC ID Number: N/A

Cable Length And Type:

CATS5 Cable, in a length suitable for test site (has to be <
100m)

Connected to Port:

Customer RJ45 on Indoor Unit

Description: (as used in section 10)

SLAVE OUTDOOR UNIT

Brand Name:

Gemini

Model Name or Number:

0S58XX OUTDOOR UNIT

Serial Number:

00:04:56:00:02:02

FCC ID Number: QWP58XX
Cable Length And Type: As Required
Connected to Port: Access Port

Description: (as used in section 10)

SLAVE INDOOR UNIT

Brand Name: Gemini

Model Name or Number: 0OS58XX INDOOR UNIT
Serial Number: 23

FCC ID Number: QWPS58XX

Cable Length And Type: As Required
Connected to Port: Access Port

Description: (as used in section 10)

Slave Rug-Top Supply

Brand Name:

HES51-48010

Model Name or Number:

N/A (System Power Supply)

Serial Number: 001

FCC ID Number: TAIWAN
Cable Length And Type: As required
Connected to Port: Access Port
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Support Equipment — Continued

Description: (as used in section 10)

Slave Laptop

Brand Name: Sony Vaio

Model Name or Number: PCG9326

Serial Number: 28312150 5202607

FCC ID Number: N/A

Cable Length And Type: As Required

Connected to Port: Access Port
Description: (as used in section 10) FIXED ATTENUATORS
Brand Name: WEINSCHEL

Model Name or Number: 23-30-34 24-30-12
Serial Number: BH9158 BJ6926
FCC ID Number: N/A

Cable Length And Type: As required

Connected to Port: Access Port
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3. Test Specification, Methods And Procedures

3.1. Test Specifications

Reference: FCC Part 15 Subpart C: 2002 (Section 15.247)

Title: Code of Federal Regulations, Part 15 (47CFR15)
Radio Frequency Devices

Comments: A description of the test facility used for this test is on file with, and
has been accepted by, the Federal Communications Commission
as required by Section 2.948 of Federal Rules.

Purpose of Test: To determine whether the equipment complied with the
requirements of the specification for the purposes of certification.

3.2. Methods And Procedures

The methods and procedures used were as detailed in:

ANSI C63.2 (1987)
Title: American National Standard for Instrumentation - Electromagnetic noise and field
strength.

ANSI C63.4 (2001)

Title: American National Standard Methods of Measurement of Electromagnetic
Emissions from Low Voltage Electrical and Electronic Equipment in the Range of 9 kHz to
40 GHz.

ANSI C63.5 (1988)
Title: American National Standard for the Calibration of antennas used for Radiated
Emission measurements in Electromagnetic Interference (EMI) control.

ANSI C63.7 (1988)
Title: American National Standard Guide for Construction of Open Area Test Sites for
performing Radiated Emission Measurements.

CISPR 16-1: (1999)
Title: Specification For Radio Disturbance and Immunity Measuring Apparatus and
Methods. Part 1: Radio Disturbance and Immunity Measuring Apparatus.

DAO0O0-705 (2000)
Title: Filing and Frequency Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems.

3.3. Definition Of Measurement Equipment

The measurement equipment used complied with the requirements of the standards
referenced in the Methods & Procedures section above. Appendix 1 contains a list of the
test equipment used.
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4. Deviations From The Test Specification

None.
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5. Operation Of The EUT During Testing

5.1. Operating Conditions
The EUT was tested in a normal laboratory environment.

During testing, the EUT was powered by a nominal 115V, 60 Hz AC Mains power supply
(13 Amp max)

5.2. Operating Modes
The EUT was tested in the following operating modes, unless otherwise stated.

Radiated Emissions.

All transmitter radiated spurious pre-scan tests were performed on the middle channel of
the assigned frequency block with the EUT set to BPSK modulation mode.

Final measurements were then performed on any indicated spurious emissions on the
top, middle and bottom channels in both 16QAM and BPSK modulation mode.

Band edge testing was performed in both 16QAM and BPSK modulation mode.
All receiver radiated emissions were carried out with the unit set to forced receive mode.

Conducted Emissions.

All transmitter conducted spurious emissions tests and Band edge were performed with
the EUT set to BPSK, QPSK, 64QAM, Acquisition and 16QAM modulation mode and on
the vertical antenna port.

Transmitter peak power and peak power spectral density tests were performed with the
software set to BPSK, QPSK, 64QAM, Acquisition and 16QAM modulation modes on
both the vertical and horizontal ports.

Transmitter bandwidth testing was performed with the software set to BPSK, QPSK,
64QAM, Acquisition and 16QAM modulation modes on the vertical port.

AC Mains Conducted Emissions.

AC mains conducted emissions were performed at full power on the middle channel of
the assigned frequency block, with the software set to the BPSK modulation mode.

The reason for choosing these modes was that the client defined it as being likely to be
the worst case with regards EMC.

5.3. Confiquration And Peripherals
The EUT was tested in the following configuration:

The EUT has two internal antenna ports one for the vertical antenna and one for the
horizontal antenna.

The EUT may be operated in BPSK, QPSK, 64QAM, Acquisition or 16QAM modulation
modes; these are selected via software control. Both modes of modulation use the same
hardware.

The reason for choosing this configuration was that the client defined it as being likely to
be the worst case with regards EMC.
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6. Summary Of Test Results

Part 15.247
Range Of Specification Reference | Port Compliancy
Measurements Type Status
Receive Conducted C.F.R. 47 FCC Part 15: 2002 | AC Mains Complied
Emissions (AC Mains) Section 15.107 Terminals P
Receive Radiated C.F.R. 47 FCC Part 15: 2002 Antenna Complied
Emissions Section 15.109 P
Transmitter C.F.R. 47 FCC Part 15: 2002 | Antenna Complied
Minimum Bandwidth Section 15.247(a)(2) Terminals P
Transmitter Maximum C.F.R. 47 FCC Part 15: 2002 | Antenna Complied
Peak Output Power Section 15.247(b)(3) Terminals P
Transmitter Conducted C.F.R. 47 FCC Part 15: 2002 | Antenna Complied
Emissions Section 15.247(c) Terminals P
Transmitter Radiated C.F.R. 47 FCC Part 15: 2002
Emissions Section 15.247(c) Antenna Complied
Section 15.209(a)
Transmitter Peak Power C.F.R. 47 FCC Part 15: 2002 | Antenna Comblied
Spectral Density Section 15.247(d) Terminals P
Transmitter Band Edge C.F.R. 47 FCC Part 15: 2002
Radiated Emissions Section 15.247(c) Antenna Complied
Section 15.209(a)

6.1. Location Of Tests

All the measurements described in this report were performed at the premises of
Radio Frequency Investigation Ltd, Ewhurst Park, Ramsdell, Basingstoke, Hampshire,

RG26 5RQ, England.
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7. Measurements, Examinations And Derived Results

7.1. General Comments

7.1.1. This section contains test results only. Details of the test methods and procedures
can be found in Section 9 of this report.

7.1.2. Measurement uncertainties are evaluated in accordance with current best practice.
Our reported expanded uncertainties are based on standard uncertainties, which are
multiplied by an appropriate coverage factor to provide a statistical confidence level of
approximately 95%. Please refer to Section 10 for details of measurement uncertainties.
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8. Test Results

8.1. Receive Conducted Emissions AC Mains: Section 15.107

8.1.1. The EUT was configured as for AC conducted emissions measurements as
described in section 9 of this report.

8.1.2. Tests were performed to identify the maximum emissions levels on the AC mains
line of the EUT.

Quasi-Peak Detector Measurements on Live and Neutral Lines

::I\;Iilqzl;ency Line (ngul;;;vel ggub')m it zljaBr)gln Result
0.15127 Live 42.31 65.93 23.62 Complied
0.21782 Neutral 40.89 62.90 22.01 Complied
0.43406 Neutral 37.06 57.17 20.11 Complied
0.57896 Neutral 35.05 56.00 20.95 Complied
1.01116 Neutral 31.45 56.00 24.55 Complied
4.68775 Neutral 37.19 56.00 18.81 Complied
20.3815 Neutral 37.97 60.00 22.03 Complied
Average Detector Measurements on Live and Neutral Lines

::I\ll'ﬁ-lqzl;ency Line a-le'uI;,e)vel (Qtj-;ul;/lr it z\:lj%r)gm Result
0.15127 Live 32.66 55.93 23.27 Complied
0.21782 Neutral 34.69 52.90 18.21 Complied
0.43406 Neutral 35.21 47.17 11.96 Complied
0.57896 Neutral 32.74 46.00 13.26 Complied
1.01116 Neutral 27.89 46.00 18.11 Complied
4.68775 Neutral 36.07 46.00 9.93 Complied
20.3815 Neutral 35.03 50.00 14.97 Complied
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Receive Conducted Emissions AC Mains: Section 15.107 (Continued)
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8.2. Receive Radiated Emissions: Section 15.109

8.2.1. Electric Field Strength Measurements (Frequency Range: 30 to 1000 MHz)

8.2.1.1. The EUT was configured as for radiated field strength emissions testing as
described in Section 9 of this report.

8.2.1.2. Tests were performed to identify the maximum radiated spurious emissions
levels.

Frequency Ant. Q-P Level Limit Margin Result
(MHz) Pol. (dBuVim) (dBuVim) (dB)
54.710 Vert. 34.8 40.0 5.2 Complied
66.722 Vert. 35.1 40.0 4.9 Complied
76.497 Vert. 28.2 40.0 11.8 Complied
600.013 Horiz. 38.3 46.0 7.9 Complied
699.982 Horiz. 36.8 46.0 9.2 Complied
755.905 Vert. 33.2 46.0 12.8 Complied
755.555 Vert. 35.0 46.0 11.0 Complied
899.992 Vert. 459 46.0 0.1 Complied
902.744 Vert. 35.2 46.0 10.8 Complied
918.004 Vert. 40.3 46.0 5.7 Complied
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Receive Radiated Emissions: Section 15.109 (Continued)
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Electric Field Strength Measurements (Frequency Range: 1.0 to 30.0 GHz)

Highest Average Level:

Highest Average Level:

Frequency | Antenna | Average | Antenna Cable Actual Average | Average Result
(GHz) Polarity | Detector factor loss Average Limit Margin
(H/IV) level (dB) (dB) Level (dBuVim) (dB)
(dBpv) (dBuV/m)

1.100000 Vert. 6.0 22.0 1.2 29.2 54.0 24.8 Complied
1.151957 Vert. 10.3 22.0 1.2 33.5 54.0 20.5 Complied
1.199993 Vert. 12.5 22.0 1.2 35.7 54.0 18.3 Complied
1.299995 Vert. 16.6 22.0 1.2 39.8 54.0 14.2 Complied
1.400003 Vert. 9.2 22.0 1.2 324 54.0 21.6 Complied
1.499987 Vert. 9.1 22.0 1.2 32.3 54.0 21.7 Complied
1.599974 Vert. 12.4 22.0 1.2 35.6 54.0 18.4 Complied
1.700000 Vert. 13.6 22.0 1.2 36.8 54.0 17.2 Complied
1.499872 Horiz. 14.9 22.0 1.2 38.1 54.0 15.9 Complied
1.247985 Horiz. 9.1 22.0 1.2 32.3 54.0 21.7 Complied
3.068943 Horiz. 24.6 22.0 1.4 47.8 54.0 6.2 Complied
4.922000 Vert. 20.9 242 1.8 46.9 54.0 71 Complied
5.810000 Vert. 14.9 244 2.0 40.9 54.0 13.1 Complied
9.667000 Vert. 15.2 30.5 26 48.3 54.0 5.7 Complied
9.702000 Vert. 14.9 30.5 26 48.0 54.0 6.0 Complied
18.86100 Vert. 6.6 37.0 3.6 47.2 54.0 6.8 Complied
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Highest Peak Level:

Frequency | Antenna Peak Antenna Cable Actual Peak Peak Result
(GHz) Polarity | Detector factor loss Peak Limit Margin
(H/IV) level (dB) (dB) Level (dBuVim) (dB)
(dBpVv) (dBuV/m)

1.100000 Vert. 14.6 22.0 1.2 37.8 74.0 36.2 Complied
1.151957 Vert. 21.8 22.0 1.2 45.0 74.0 29.0 Complied
1.199993 Vert. 241 22.0 1.2 47.3 74.0 26.7 Complied
1.299995 Vert. 24.6 22.0 1.2 47.8 74.0 26.2 Complied
1.400003 Vert. 20.8 22.0 1.2 44.0 74.0 30.0 Complied
1.499987 Vert. 19.3 22.0 1.2 42.5 74.0 31.5 Complied
1.599974 Vert. 244 22.0 1.2 47.6 74.0 26.4 Complied
1.700000 Vert. 25.0 22.0 1.2 48.2 74.0 258 Complied
1.499872 Horiz. 28.4 22.0 1.2 51.6 74.0 224 Complied
1.247985 Horiz. 20.2 22.0 1.2 43.4 74.0 30.6 Complied
3.068943 Horiz. 28.6 22.0 1.4 51.8 74.0 22.2 Complied
4.922000 Vert. 23.5 242 1.8 49.5 74.0 24.5 Complied
5.810000 Vert. 35.5 244 20 61.5 74.0 12.5 Complied
9.667000 Vert. 28.3 30.5 26 61.4 74.0 12.6 Complied
9.702000 Vert. 27.3 30.5 26 60.4 74.0 13.6 Complied
18.86100 Vert. 15.8 37.0 3.6 56.4 74.0 17.6 Complied
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Receiver Radiated Emissions: Section 15.109 (Continued)
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Marker 1 [T1 RBW 1 MHz RF Att 0 dB Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvl 50.46 dBYV VBW 1 MHz Ref Lvl 49.95 dBYV VBW 1 MHz
60 dBYV 4.92585170 GHz SWT 5 ms Unit dBYV 60 dBYV 6.94989980 GHz SWT 11.5 ms Unit dBYV
I-D dBY -D1 54 |dBYV
1
5 A 4
g AL g gl WW"WMM
st gl "y M
W A bl T sttt M AL L o WW
4 4
20) 2
1
-1 -
-20) -2
40 -4
Start 4 GHz 200 MHz/ Stop 6 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
Title: Radiated Emissions. Title: Radiated Emissions.
Comment A: 44850JD01004 Comment A: 44850JD01005
Date: 23.APR.2003 11:25:56 Date: 23.APR.2003 11:37:01
Marker 1 [T1 RBW 1 MHz RF Att 0 dB 4485012 004
Ref Lvl 59.54 dBWV VBW 1 MHz U=
60 dBYV 9.66833667 GHz SWT 26 ms Unit dBYV 67
57
D1 54 [dBWV
50 A A
NfNAhV”JAJVAA’q PSSULIT NSO GRVTPNL e M Ay 47
‘ 37
E
> 27
]
T
17
2
7
1
-3
-18
-1
-23
2 -33
Trace 1
— 54.dBpvim

Start 8 GHz 450 MHz/

Title: Radiated Emissions.
Comment A: 44850JD01006
Date: 23.RAPR.2003 11:42:15

Stop 12.5 GHz

Start 125 GHz: Stop 18.0 GHz

Ref 67 dBpvim: Ref Offset 0.0 dB: 10 dB/div

REW 1.0 MHz: VBW 1.0 MHz: Att 0 dB: Swp 40.0 mS
Paak 14.062222 GHz. 48 .28 dBvim

Display Line: b4 dBpvm;

22/05/2003 11:08:20
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Receiver Radiated Emissions: Section 15.109 (Continued)

Marker 1 [T1] RBW 1 MHz RF Att 0 dB

Ref Lvl 45.66 dBYV VBW 1 MHz 44850re 005
60 dBYV 18.85170341 GHz SWT 49 ms Unit dBYV 67
i -30 dB| Offset 57
[-D1 54 |dBYV.
! %
JMWWWWWWMW -
3 2 oo
Jul
T
17
7
10)
-3
-13
* 23
20) -33
— Trace 1
— B4 dBuvim
Start 26.5 GHz; Stop 30.0 GHz
10 Ref 67 dBuvIm: Ref Offset 0.0 dB; 10 dBidiv
et 15 o e seon 26.5 oie RBW 1.0 MHz, VBW 1.0 MHz; Alt 0 dB. Swp 200 m3
Peak 27.445 GHz, 4453 dBpvim
Title: Radiated Emissions. D\splay Line: 54 dBu\/jm'
Comment A: 44850JD01008 221012003 112517

Date: 23.APR.2003 13:32:30
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

8.3.Transmitter Minimum Bandwidth: Section 15.247(a)(2)

8.3.1. The EUT was configured as for transmitter minimum bandwidth measurements as
described in Section 9 of this report.

8.3.2. Tests were performed to identify the 6dB bandwidth of the fundamental signal

Results: BPSK

Transmitter Limit Margin Result
Channel 6dB Bandwidth (MHz) (MHz)
(MHz)
Middle 9252.5 >0.5 9252.0 Complied
Results: 16QAM
Transmitter Limit Margin Result
Channel 6dB Bandwidth (MHz) (MHz)
(MHz)
Middle 9198.4 >0.5 9197.9 Complied
Results: 64QAM
Transmitter Limit Margin Result
Channel 6dB Bandwidth (MHz) (MHz)
(MHz)
Middle 9198.4 >0.5 9197.9 Complied
Results: QPSK
Transmitter Limit Margin Result
Channel 6dB Bandwidth (MHz) (MHz)
(MHz)
Middle 9198.4 >0.5 9197.9 Complied
Results: Acquisition
Transmitter Limit Margin Result
Channel 6dB Bandwidth (MHz) (MHz)
(MHz)
Middle 9468.9 >0.5 9468.4 Complied
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Minimum Bandwidth: Section 15.247(a)(2) (Continued)

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -3.52 dB VBW 300 kHz
20 dBm 9.25250501 MHz SWT 7 ms Unit dBm
21
31.8 B Offset
oleo1 1100 a F/‘L"‘v'é. v —y oM
D2 |5.04 dB| } l
Ny
B M’bj \“/W'“I
")
_5|
N
Center 5.788 GHz 2.7 MHzZ/ Span 27 MHz

Title:

Comment A: 45349JD01_FCC_P15-247_Middle Channel BPSK_004

Orthogon EUT: 58XX. FCC Part 15.247. Occupied Bandwidth.

Date: 16.SEP.2003 11:22:26
Delta 1 [T1] RBW 100 kHz RF Att 10 dB

Ref Lvl -0.07 dB VBW 300 kHz

20 dBm 9.19839679 MHz SWT 7 ms Unit dBm
21

31.8 (B Offset

1

|01 7.4a am yh."‘ “ A

D2 B ¢ \

1 / Lﬁ
2 Il
-3 |

v kY
-5

Center 5.788 GHz 2.7 MHz/ Span 27 MHz

Title:

Date: 16.SEP.2003 11:16:24

Orthogon EUT: 58XX. FCC Part 15.247. Occupied Bandwidth.
Comment A: 45349JD01_FCC_P15-247_Middle_Channel_ 64-QAM 001

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 0.46 dB VBW 300 kHz
20 dBm 9.19839679 MHz SWT 7 ms Unit dBm
20,
31.8 {B Offspt
19 | M
D 4 dBm NM*

D2 |2.74 dB

8

™

Center 5.788 GHz

Title:

2.7 MHzZ/

Span 27 MHz

Orthogon EUT: 58XX. FCC Part 15.247. Occupied Bandwidth.

Comment A: 45349JD01_FCC_P15-247 Middle Channel 16-QAM 002

Date: 16.SEP.2003 11:18:26
Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.39 dB VBW 300 kHz
20 dBm 9.19839679 MHz SWT 7 ms Unit dBm
2
31.8 {B Offspt
1ol= B o o, N N
ry' i kv i
D2 (3.94 dB ! ‘,
|

Center 5.788 GHz

Title:

2.7 MHz/

Span 27 MHz

Orthogon EUT: 58XX. FCC Part 15.247. Occupied Bandwidth.

Comment A: 45349JD01_FCC_P15-247 Middle Channel QPSK 003

Date: 16.SEP.2003 11:20:17
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Minimum Bandwidth: Section 15.247(a)(2) (Continued)

Delta 1 [Tl RBW 100 kHz RF Att 10 dB
Ref Lvl -0.81 dB VBW 300 kHz

20 dBm 9.46893788 MHz SWT 7 ms Unit dBm

20,

31.8 {B Offspt

o1 1094 dB .M"‘M"a.&&—"\ v
,. Y T

D2 [5.94 dg) b
C J

IS

10}

-7

80|

Center 5.788 GHz 2.7 MHz/ Span 27 MHz

Title: Orthogon EUT: 58XX. FCC Part 15.247. Occupied Bandwidth.
Comment A: 45349JD01 FCC P15-247 Middle Channel ACQU 005
Date: 16.SEP.2003 11:24:31
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

8.4. Transmitter Peak Output Power: Section 15.247(b)(3)

8.4.1. The EUT was configured as for peak output power measurements as described in
Section 9 of this report.

8.4.2. Tests were performed to identify the transmitter output power of the EUT.

Results: BPSK

Channel Input Voltage | Peak Output Limit Margin (dB) Result
(AC) Power (dBm)
(dBm)
Bottom Horiz. 26.82 27.0 0.18 Complied
Bottom Vert. 26.82 27.0 0.18 Complied
Middle Horiz. 26.84 27.0 0.16 Complied
Middle Vert. 26.90 27.0 0.10 Complied
Top Horiz. 26.83 27.0 0.17 Complied
Top Vert. 26.80 27.0 0.20 Complied

Note: Limit reduced by 3 dB as co-existence vertical and horizontal antenna may transmit
simultaneously.
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 27.90 dBm VBW 10 MHz Ref Lvl 19.20 dBm VBW 10 MHz
30 dBm 5.73753908 GHz SWT 5 ms Unit dBm 30 dBm 5.74800000 GHz SWT 5 ms Unit dBm
31.8 (B Offset 31.8 {HB Offset 0 MAin Bk ¢
e M s (T Y MW“W‘W““”‘" et
200 1kl“h 2 4l Mg,
m "
1 1
-10) -10)
-2 -2
4 4
-5 -5
70 70)
Center 5.738 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power
Comment A: 45349JD01_FCC_P15-247_Bottom_Channel BPSK Horizontal 006 Comment A: 45349JD01_FCC_P15-247 Bottom Channel BPSK Vertical 002
Date: 15.5EP.2003 12:35:05 Date: 15.SEP.2003 12:15:38
Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 27.07 dBm VBW 10 MHz Ref Lvl 27.90 dBm VBW 10 MHz
30 dBm 5.79266934 GHz SWT 5 ms Unit dBm 30 dBm 5.78938277 GHz SWT 5 ms Unit dBm
31.8 (B Offset 31.8 {B Offset
LIAATARALWAGNJhan 4 UMb
i [ ™ kb M“‘Mw‘%\%
2 1 M‘"’M._,‘! 20) \
1 1
-1 -1
-2l -2l
") ")
5| 5|
70 70
Center 5.788 GHz 2 MHz/ Span 20 MHz Center 5.788 GHz 2 MHz/ Span 20 MHz

Title:

Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power

Comment A: 45349JD01_FCC_P15-247 Middle Channel BPSK Horizontal 005

Date: 15.SEP.2003 12:31:04

Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power
Comment A: 45349JD01_FCC_P15-247 _Middle_Channel BPSK Vertical 001

Date: 15.SEP.2003 12:10:51
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1 RBW 10 MHz RF Att 10 dB Marker 1 [T1 RBW 10 MHz RF Att 10 dB
Ref Lvl 25.32 dBm VBW 10 MHz Ref Lvl 28.62 dBm VBW 10 MHz
30 dBm 5.83621643 GHz SWT 5 ms Unit dBm 30 dBm 5.83946293 GHz SWT 5 ms Unit dBm
31.7 ¢iB Offset 31.7 {HB Offset
RS T A R A L ool "“vl“. WMl A,
Nw&"* W’WM M,«l,«lu“ o
200 ™ 200 L LA M
N‘/wa M W,
10 10
1 1
20f 20f
5 5
0 -70)
Center 5.838 GHz 2 MHz/ Span 20 MHz Center 5.838 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247_Top Channel BPSK Horizontal 004 Comment A: 45349JD01_FCC_P15-247_Top Channel QPSK Vertical 015

Date: 15.5EP.2003 12:25:58 Date: 15.SEP.2003 14:37:28
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Results: 16QAM

Channel Input Voltage | Peak Output Limit Margin (dB) Result
(AC) Power (dBm)
(dBm)
Bottom Horiz. 26.55 27.0 0.45 Complied
Bottom Vert. 26.55 27.0 0.45 Complied
Middle Horiz. 26.53 27.0 0.47 Complied
Middle Vert. 26.64 27.0 0.36 Complied
Top Horiz. 26.54 27.0 0.46 Complied
Top Vert. 26.58 27.0 0.42 Complied

Note: Limit reduced by 3 dB as co-existence vertical and horizontal antenna may transmit
simultaneously.
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 27.15 dBm VBW 10 MHz Ref Lvl 27.07 dBm VBW 10 MHz
30 dBm 5.73806012 GHz SWT 5 ms Unit dBm 30 dBm 5.73633667 GHz SWT 5 ms Unit dBm
T
31.8 B Offset 31.8 HB Offset Al
MWMW"W’WWM. NI e e i A
Ny S b Ny M A,
hy "’\l;‘h
1 1
-10) -10)
-2 -2
4 4
-5 -5
70 70)
Center 5.738 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel 16-QAM Horizontal 019 Comment A: 45349JD01_FCC_P15-247_Bottom_Channel 16-QAM Vertical 024
Date: 15.5EP.2003 14:56:06 Date: 15.5EP.2003 15:16:41
Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 27.07 dBm VBW 10 MHz Ref Lvl 27.36 dBm VBW 10 MHz
30 dBm 5.79186774 GHz SWT 5 ms Unit dBm 30 dBm 5.78673747 GHz SWT 5 ms Unit dBm
31.8 (B Offset 31.8 {B Offset
T s Y R TN .ulwvuwwuwwmww
2 s ] 2 .LJUW‘ P
MN" V’-li\‘ g~ ’\‘l/
1 1
-1 -1
-2l -2l
") ")
5| 5|
70 70
Center 5.788 GHz 2 MHz/ Span 20 MHz Center 5.788 GHz 2 MHz/ Span 20 MHz

Title:

Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.

Comment A: 45349JD01_FCC_P15-247 Middle_Channel 16-QAM Horizontal 020

Date: 15.SEP.2003 15:00:35

Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 16-QAM Vertical 023

Date: 15.SEP.2003 15:13:41
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1 RBW 10 MHz RF Att 10 dB Marker 1 [T1 RBW 10 MHz RF Att 10 dB
Ref Lvl 27.90 dBm VBW 10 MHz Ref Lvl 26.75 dBm VBW 10 MHz
30 dBm 5.84018437 GHz SWT 5 ms Unit dBm 30 dBm 5.83741884 GHz SWT 5 ms Unit dBm
31.7 ¢iB Offset 31.7 {HB Offset
o “M-J\MAWMWWMMW " Y TR WL A PRV Mok, |
N A Yy, A L e
WNM Ay M V‘{]\Vu‘
10 10
1 1
20f 20f
5 5
0 -70)
Center 5.838 GHz 2 MHz/ Span 20 MHz Center 5.838 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Top Channel 16-QAM Horizontal 021 Comment A: 45349JD01_FCC_P15-247_Top Channel 16-QAM Vertical 022

Date: 15.SEP.2003 15:04:51 Date: 15.5EP.2003 15:10:19
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Results: 64QAM

Channel Input Voltage | Peak Output Limit Margin (dB) Result
(AC) Power (dBm)
(dBm)
Bottom Horiz. 25.80 27.0 1.20 Complied
Bottom Vert. 26.01 27.0 0.99 Complied
Middle Horiz. 25.80 27.0 1.20 Complied
Middle Vert. 25.99 27.0 1.01 Complied
Top Horiz. 25.80 27.0 1.20 Complied
Top Vert. 25.91 27.0 1.08 Complied

Note: Limit reduced by 3 dB as co-existence vertical and horizontal antenna may transmit
simultaneously.
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 26.88 dBm VBW 10 MHz Ref Lvl 25.32 dBm VBW 10 MHz
30 dBm 5.73838076 GHz SWT 5 ms Unit dBm 30 dBm 5.73938277 GHz SWT 5 ms Unit dBm
31.7 @B Offset 31.8 HB Offset
WMMWNWWWL N MWMWWWMW
20 /“’I"'.'M %"M 20] mA'I'J“lA' “N
1 1
-10) -10)
-2 -2
4 4
-5 -5
70 70
Center 5.738 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.

Comment A: 45349JD01_FCC_P15-247_Bottom_Channel_ 64-QAM Horizontal 030
Date: 15.5EP.2003 15:55:51

Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 26.61 dBm VBW 10 MHz

30 dBm 5.79026453 GHz SWT 5 ms Unit dBm

31.7 (B Offset

WMW St g WW

2 .||Mm
Py i

ot

Comment A: 45349JD01_FCC_P15-247_Bottom_Channel 64-QAM Vertical 025
Date: 15.5EP.2003 15:21:38

Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 26.50 dBm VBW 10 MHz

30 dBm 5.78529459 GHz SWT 5 ms Unit dBm

. mww N WMM%

2 WMW WM

=

Center 5.788 GHz 2 MHz/ Span 20 MHz

Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Middle_Channel 64-QAM Horizontal 029
Date: 15.SEP.2003 15:47:45

Center 5.788 GHz 2 MHz/ Span 20 MHz

Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 64-QAM Vertical 026
Date: 15.SEP.2003 15:25:34
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1 RBW 10 MHz RF Att 10 dB Marker 1 [T1 RBW 10 MHz RF Att 10 dB
Ref Lvl 26.75 dBm VBW 10 MHz Ref Lvl 27.26 dBm VBW 10 MHz
30 dBm 5.83886172 GHz SWT 5 ms Unit dBm 30 dBm 5.83677756 GHz SWT 5 ms Unit dBm
31.7 B Offset 317 B Offset [TIRR ATy
Lt AW‘WW‘“‘W W"“‘WWWM b .WM”“ “WUWW
LAyt b, i
20l W U 20l Joare) "
MM T wa/’"
10 10
1 1
20f 20f
5 5
0 -70)
Center 5.838 GHz 2 MHz/ Span 20 MHz Center 5.838 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247_Top Channel 64-QAM Horizontal 028 Comment A: 45349JD01_FCC_P15-247_Top Channel 64-QAM Vertical 027

Date: 15.5EP.2003 15:39:54 Date: 15.5EP.2003 15:31:50
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Results: QPSK

Channel Input Voltage | Peak Output Limit Margin (dB) Result
(AC) Power (dBm)
(dBm)
Bottom Horiz. 26.63 27.0 0.37 Complied
Bottom Vert. 26.60 27.0 0.40 Complied
Middle Horiz. 26.63 27.0 0.37 Complied
Middle Vert. 26.53 27.0 0.47 Complied
Top Horiz. 26.55 27.0 0.45 Complied
Top Vert. 26.5 27.0 0.50 Complied

Note: Limit reduced by 3 dB as co-existence vertical and horizontal antenna may transmit
simultaneously.
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 27.68 dBm VBW 10 MHz Ref Lvl 27.45 dBm VBW 10 MHz
30 dBm 5.73661723 GHz SWT 5 ms Unit dBm 30 dBm 5.73934269 GHz SWT 5 ms Unit dBm
31.8 B Offset TR 31.8 HB Offset Wbt Ll
W AUk WA, A VA
WMJW”W flaming oy Lo Moyl g
2 \ e 2 AP Pk,
M e s el
1 1
1 1
2 2
4 4
5 5
70 70
Center 5.738 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247_Bottom_Channel QPSK_Horizontal 018 Comment A: 45349JD01_FCC_P15-247_Bottom_Channel QPSK Vertical 013
Date: 15.5EP.2003 14:51:53 Date: 15.5EP.2003 14:31:37
Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 26.60 dBm VBW 10 MHz Ref Lvl 27.68 dBm VBW 10 MHz
30 dBm 5.78721844 GHz SWT 5 ms Unit dBm 30 dBm 5.78862124 GHz SWT 5 ms Unit dBm
31.8 (B Offset ¥ 31.8 {B Offset
. s YRUPPIS [T SCRYT VRPN T VIV RPN . s hashl AN A A
IR (¥ VY A W o "“‘UMM
2 “V‘W ha g 2 \ WW’UJ Iy,
W vV !
1 1
1 1
21 21
4 4
5 5
70 70
Center 5.788 GHz 2 MHz/ Span 20 MHz Center 5.788 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Middle Channel QPSK Horizontal 017 Comment A: 45349JD01_FCC_P15-247_Middle_Channel QPSK Vertical 014

Date: 15.SEP.2003 14:48:18 Date: 15.SEP.2003 14:34:11
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1 RBW 10 MHz RF Att 10 dB Marker 1 [T1 RBW 10 MHz RF Att 10 dB
Ref Lvl 27.15 dBm VBW 10 MHz Ref Lvl 27.45 dBm VBW 10 MHz
30 dBm 5.83765932 GHz SWT 5 ms Unit dBm 30 dBm 5.73934269 GHz SWT 5 ms Unit dBm
31.7 dB Offset 31.8 HB Offset |,
A AANME A 1 b b A
s T (A M A s e © PV
. g S b s,
‘ M Vg ‘ A4 A
10 10
1 1
20f 20f
5 5
0 -70)
Center 5.838 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247_Top_Channel QPSK_Horizontal 016 Comment A: 45349JD01_FCC_P15-247_Bottom_Channel QPSK Vertical 013

Date: 15.5EP.2003 14:43:11 Date: 15.SEP.2003 14:31:37
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Results: Acquisition

Channel Input Voltage | Peak Output Limit Margin (dB) Result
(AC) Power (dBm)
(dBm)
Bottom Horiz. 26.54 27.0 0.46 Complied
Bottom Vert. 26.83 27.0 0.17 Complied
Middle Horiz. 26.53 27.0 0.47 Complied
Middle Vert. 26.60 27.0 0.40 Complied
Top Horiz. 26.57 27.0 0.43 Complied
Top Vert. 26.56 27.0 0.44 Complied

Note: Limit reduced by 3 dB as co-existence vertical and horizontal antenna may transmit
simultaneously.
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 26.33 dBm VBW 10 MHz Ref Lvl 26.75 dBm VBW 10 MHz
30 dBm 5.73693788 GHz SWT 5 ms Unit dBm 30 dBm 5.73741884 GHz SWT 5 ms Unit dBm
31.8 B Offspt AR 31.8 B Offset Jaallon WL Jod ) gt
TN v MW““‘*NM WWM ‘ndwwm
MN" oy, 20—y P,
1 1
-10) -10)
-2 -2
4 4
-5 -5
70 70)
Center 5.738 GHz 2 MHz/ Span 20 MHz Center 5.738 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel AQU Horizontal 007 Comment A: 45349JD01_FCC_P15-247_Bottom_Channel AQU Vertical 012
Date: 15.SEP.2003 14:05:12 Date: 15.SEP.2003 14:27:12
Marker 1 [T1] RBW 10 MHz RF Att 10 dB Marker 1 [T1] RBW 10 MHz RF Att 10 dB
Ref Lvl 15.69 dBm VBW 10 MHz Ref Lvl 18.81 dBm VBW 10 MHz
30 dBm 5.77800000 GHz SWT 5 ms Unit dBm 30 dBm 5.79800000 GHz SWT 5 ms Unit dBm
31.8 (B Offset 31.8 {B Offset
TR VIS YY) .
AP b b N WMMMV Abivy v""‘Mva\,L N
20 *.J“u M.A_“ 2 N \’%‘L
\ =
1 1
-1 -1
-2l -2l
") ")
5| 5|
70 70
Center 5.788 GHz 2 MHz/ Span 20 MHz Center 5.788 GHz 2 MHz/ Span 20 MHz

Title:

Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.

Comment A: 45349JD01_FCC_P15-247 Middle Channel AQU Horizontal 008

Date: 15.SEP.2003 14:09:20

Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247 _Middle_Channel AQU Vertical 011

Date: 15.SEP.2003 14:21:39
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Transmitter Peak Output Power: Section 15.247(b)(3) (Continued)

Marker 1 [T1 RBW 10 MHz RF Att 10 dB Marker 1 [T1 RBW 10 MHz RF Att 10 dB
Ref Lvl 15.43 dBm VBW 10 MHz Ref Lvl 15.83 dBm VBW 10 MHz
30 dBm 5.82800000 GHz SWT 5 ms Unit dBm 30 dBm 5.82800000 GHz SWT 5 ms Unit dBm
31.8 B Offset W 31.8 HB Offset
! i Linundby g
M o MWW% M AR A A g
2 | by, 2 Wiy
% qu b
10 10
1 1
20f 20f
5 5
0 -70)
Center 5.838 GHz 2 MHz/ Span 20 MHz Center 5.838 GHz 2 MHz/ Span 20 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power. Title: Orthogon EUT: 58XX. FCC Part 15.247. Peak Output Power.
Comment A: 45349JD01_FCC_P15-247_Top_Channel AQU_Horizontal 009 Comment A: 45349JD01_FCC_P15-247_Top_Channel_ AQU Vertical 010

Date: 15.5EP.2003 14:13:09 Date: 15.5EP.2003 14:19:08
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Test Of: Orthogon Systems.
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To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

8.5. Transmitter Conducted Emissions: Section 15.247(c)

8.5.1. The EUT was configured as for conducted emissions measurements as described
in Section 9 of this report.

8.5.2. Tests were performed to identify the maximum conducted spurious emissions
levels.

Middle Channel

Frequency Peak Level Peak Limit Peak Margin Result
(GHz) (dBm) (dBm) (dB)
33.292 -23.67 -9.47 14.2 Complied

Note: No spurious emissions were found; therefore the highest value of noise floor has been

recorded.
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Conducted Emissions: Section 15.247(c) (Continued)

dEm

dBrm

44850JD01_CE_M2

—— Trace 1
—— 947 dBm

Start 30.0 MHz. Stop 1.0 GHz

Ref 0 dBm; Ref Offset 31.0 dB: 10 dBidiv

REBW 100.0 kHz; VEW 100.0 kHz; Aft 10 dB; Swp 2B0.0 mS
Peak 725.166667 MHz, -48.0 dBm

Digplay Line: -9.47 dBrm:

2B/04/2003108607

44850JD01_CE_ 004

I A WU O LA 0 W

—— Trace 1
—— -9.47 dBm

Start 5.0 GHz, Stop 5,725 GHz

Ref 0 dBm; Ref Offset 32.0 dB: 10 dBidiv

RBW 100.0 kHz; VEW 100.0 kHz; Aft 10 dB; Swp 190.0 mS
Peak b.726 GHz, -30.0 dBm

Digplay Line: -9.47 dBrm:

28/04/0310012:43

dBrm

dBrm

=100

=100

44850JD01_CE_003

—— Trace 1
—— -9.47 dBm

Start1.0 GHz, Stop 5.0 GHz

Ref 0 dBm; Ref Offset 32.0 dB: 10 dBidiv

REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 105
Peak 3226667 GHz, -45.83 dBm

Digplay Line: -9.47 dBrm:

280403100141

44850JD01_CE_ 005

—— Trace 1
—— -9.47 dBm

Start £.85 GHz; Stop 10.0 GHz

Ref 0 dBm: Ref Offset 34.0 dB: 10 dBidiv

REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 115
Peak 7 464667 GHz, -40.17 dBm

Digplay Line: -9.47 dBrm:

28/04/0310:24.46
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Conducted Emissions: Section 15.247(c) (Continued)

dEm

dEm

44850JD01_CE_ 006

ol
-10
=20
-30
-40 WWWMWWWWW
&0
60
-0
-80
-a0
-100
—— Trace 1
—— 947 dBm
Start 10.0 GHz; Stop 15.0 GHz
Ref 0 dBm: Ref Offset 36.0 dB; 10 dB/div
REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 135
Peak 13.168333 GHz, -37.67 dBm
Digplay Line: -9.47 dBrm:
28/04/2003 10:45:25
44850,D01_CE_ 008
ol
-10
=20
B MWW
-40
&0
60
-0
-80
-a0
-100
—— Trace 1
—— 947 dBm

Start 20.0 GHz; Stop 26.0 GHz

Ref 0 dBm; Ref Offset 35.0 dB: 10 dBidiv

REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 135
Peak 23.991667 GHz,-32.17 dBm

Digplay Line: -9.47 dBrm:

28/04/200310:48:24
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— Trace
—— -0.47 dBm
Start 16.0 GHz; Stop 20.0 GHz
Ref 0 dBm; Ref Offset 36.0 dB; 10 dB/div
REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 135
Peak 17.426 GHz,-37.67 dBm
Digplay Line: -9.47 dBrm:
281042003 10:47:26
44850JD01_CE_ 009
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— Trace
—— -0.47 dBm

Start 26.0 GHz; Stop 30.0 GHz

Ref 0 dBm; Ref Offset 39.0 dB: 10 dBidiv

REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 135
Peak 26668333 GHz, -30.0 dBm

Digplay Line: -9.47 dBrm:

28/04/200310:49:40
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Conducted Emissions: Section 15.247(c) (Continued)
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44850JD01_CE_00
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—— Trace 1
—— 947 dBm

Start 30.0 GHz; Stop 36.0 GHz

Ref 0 dBm; Ref Offset 39.0 dB: 10 dBidiv

REW 100.0 kHz, VEW 100.0 kHz; At 10dB; Swp 135
Peak 33.291667 GHz,-23.67 dBm

Digplay Line: -9.47 dBrm:

28/04/20031051:33

dEm

=20

-30

-40

50

-60

=il

-80

-90

=100

44850JD01_CE_0om

M%

—— Trace 1
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Start 35.0 GHz; Stop 40.0 GHz

Ref 0 dBm; Ref Offset 40.0 dB: 10 dBidiv

RBW 1000 kHz, VBW 1000 kHz, At 0dB; Swp 135
Peak 36668333 GHz, -29.67 dBm

Digplay Line: -9.47 dBrm:
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8.6. Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a)

8.6.1. Electric Field Strength Measurements: 30 to 1000 MHz.

8.6.1.1. The EUT was configured as for radiated field strength measurements as
described in Section 9 of this report.

8.6.1.2. Tests were performed to identify the maximum radiated emissions levels.

Frequency Anten_na Q-P Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
54.710 Vert. 34.8 40.0 5.2 Complied
66.722 Vert. 35.1 40.0 4.9 Complied
76.497 Vert. 28.2 40.0 11.8 Complied
600.013 Horiz. 38.3 46.0 7.9 Complied
699.982 Horiz. 36.8 46.0 9.2 Complied
755.905 Vert. 33.2 46.0 12.8 Complied
755.555 Vert. 35.0 46.0 11.0 Complied
899.992 Vert. 45.9 46.0 0.1 Complied
902.744 Vert. 35.2 46.0 10.8 Complied
918.004 Vert. 40.3 46.0 5.7 Complied
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (continued)

448b0J0D0T_RE_ 001
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B0

Sy

20

dBpimm

10

100.0 MHz

— Trace 1
— 15209

Start 30.0 MHz, Stop 1.0 GHz - Log Scale

Ref 60 dEpim; Ref Offset 0.0 dB; 10 dB/div

RBW 119818 kHz: WBW 1000 kHz: AT 10 dE; Swp 40.0 m3
Peak 999 999936 MHz, 56 26 dBPWm

Limit/Mask: 15_209;

Transducer Factors: A490

240412003 09:30:37
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (continued)

Electric Field Strength Measurements: 1.0 to 40.0 GHz
Highest Average Level: Bottom Channel

Frequency | Antenna | Average | Antenna Cable Actual Average | Average Result
(GHz) Polarity | Detector factor loss Average Limit Margin
(H/IV) level (dB) (dB) Level (dBuVim) (dB)
(dBuVv) (dBuV/m)

1.100000 Vert. 6.0 22 1.2 29.2 54.0 24.8 Complied
1.151957 Vert. 10.3 22 1.2 33.5 54.0 20.5 Complied
1.199993 Vert. 12.5 22 1.2 35.7 54.0 18.3 Complied
1.299995 Vert. 16.6 22 1.2 39.8 54.0 14.2 Complied
1.400003 Vert. 9.2 22 1.2 324 54.0 21.6 Complied
1.499987 Vert. 9.1 22 1.2 32.3 54.0 21.7 Complied
1.599974 Vert. 12.4 22 1.2 35.6 54.0 18.4 Complied
1.700000 Vert. 13.6 22 1.2 36.8 54.0 17.2 Complied
1.499872 Horiz. 14.9 22 1.2 38.1 54.0 15.9 Complied
1.247985 Horiz. 9.1 22 1.2 32.3 54.0 21.7 Complied
3.068943 Horiz. 24.6 22 1.4 47.8 54.0 6.2 Complied
4.925000 Vert. 18.2 242 1.8 44 .2 54.0 9.8 Complied
18.86100 Vert. 6.2 37.0 3.6 46.8 54.0 7.2 Complied
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (continued)

Highest Peak Level: Bottom Channel

Frequency | Antenna Peak Antenna Cable Actual Peak Peak Result
(GHz) Polarity | Detector factor loss Peak Limit Margin
(H/V) level (dB) (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)

1.10000 Vert. 14.6 22 1.2 37.8 74.0 36.2 Complied
1.151957 Vert. 21.8 22 1.2 45.0 74.0 29.0 Complied
1.199993 Vert. 241 22 1.2 47.3 74.0 26.7 Complied
1.299995 Vert. 246 22 1.2 47.8 74.0 26.2 Complied
1.400003 Vert. 20.8 22 1.2 44.0 74.0 30.0 Complied
1.499987 Vert. 19.3 22 1.2 42.5 74.0 31.5 Complied
1.599974 Vert. 244 22 1.2 47.6 74.0 26.4 Complied
1.700000 Vert. 25.0 22 1.2 48.2 74.0 25.8 Complied
1.499872 Horiz. 28.4 22 1.2 51.6 74.0 22.4 Complied
1.247985 Horiz. 20.2 22 1.2 43.4 74.0 30.6 Complied
3.068943 Horiz. 28.6 22 1.4 51.8 74.0 22.2 Complied
4.925000 Vert. 29.8 242 1.8 55.8 74.0 18.2 Complied
18.86100 Vert. 16.6 37.0 3.6 57.2 74.0 16.8 Complied
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (continued)
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Peak 1.098889 GHz. bb 56 dBpvim Peak 3.08 GHz, 54.83 dBpvim
Display Line: 54 dBuvhn: ; Limit Test Falled Display Line: 54 dBpvim; ; Limit Test Failed
Transducer Factors: 1102 Transducer Factors: 2 to 4
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (continued)

RBW 1 MHz RF Att 0 dB
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Ref Lvl VBW 1 MHz
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Date: 23.APR.2003 10:35:53
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8.7. Transmitter Peak Power Spectral Density

8.7.1. The EUT was configured as for the transmitter peak power spectral density
measurements as described in Section 9 of this report.

8.7.2. Tests were performed to identify the maximum peak power spectrum density of the
fundamental.

Results: BPSK

Channel Antenna Output Limit Margin (dB) Result
Polarity Power (dBm/3kHz)
(HIV) (dBm/3kHz)
Bottom Horiz. -5.72 8.0 13.72 Complied
Bottom Vert. -4.80 8.0 12.80 Complied
Middle Horiz. -3.97 8.0 11.97 Complied
Middle Vert. -5.36 8.0 13.36 Complied
Top Horiz. -6.65 8.0 14.65 Complied
Top Vert. -8.08 8.0 16.08 Complied
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Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -5.72 dBm VBW 3 kHz Ref Lvl -4.80 dBm VBW 3 kHz
0 dBm 4.556313 s SWT 5.6 s Unit dBm 0 dBm 3.175952 s SWT 5.6 s Unit dBm
31.8 dB Offset u
1 AT
20 LN
' INL
1MAX 18a
-4 -4
5 5
-7 -7
-9 -9
-100 -100
Center 5.741827655 GHz 560 ms/ Center 5.741707415 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density
Comment A: 45349JD01_FCC_P15-247 Bottom Channel BPSK Horizontal 012 Comment A: 45349JD01_FCC_P15-247 Bottom Channel BPSK Vertical 030
Date: 15.SEP.2003 16:28:21 Date: 15.SEP.2003 17:05:38
Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -3.97 dBm VBW 3 kHz Ref Lvl -5.36 dBm VBW 3 kHz
0 dBm 314.228457 ms SWT 5.6 s Unit dBm 0 dBm 886.573146 ms SWT 5.6 s Unit dBm
31.8 31.8 HB Offset B
-10)
) LB ' |
IN1 IN1
1MAX 1sa 1VIEW SA
4 4
-5 -5
-100 -100
Center 5.791827655 GHz 560 ms/ Center 5.791827655 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel BPSK Horizontal 011
Date: 15.5EP.2003 16:27:17

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel BPSK Vertical 029
Date: 15.SEP.2003 17:04:28
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Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -6.65 dBm VBW 3 kHz Ref Lvl -8.08 dBm VBW 3 kHz
0 dBm 4.949098 s SWT 5.6 s Unit dBm 0 dBm 3.310621 s SWT 5.6 s Unit dBm
31.7 dB Offset .7 @B Offset

1) Iilimw a1 ' g | i
T I ” i I
4 4
00| 00|

Center 5.842108216 GHz 560 ms/ Center 5.838220441 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 _Top_Channel BPSK Horizontal 010
15.SEP.2003 16:25:21

Date: Date:

Title:
Comment A: 45349JD01_FCC_P15-247 Top_Channel BPSK Vertical 028

Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.

15.SEP.2003 17:03:14
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RADIO FREQUENCY INVESTIGATION LTD

Operations Department

Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Results: 16 QAM

Channel Antenna Output Limit Margin (dB) Result
Polarity Power (dBm/3kHz)
(HIV) (dBm/3kHz)
Bottom Horiz. -8.18 8.0 16.18 Complied
Bottom Vert. -7.15 8.0 15.15 Complied
Middle Horiz. -8.65 8.0 16.65 Complied
Middle Vert. -9.37 8.0 17.37 Complied
Top Horiz. -9.27 8.0 17.27 Complied
Top Vert. -8.04 8.0 16.04 Complied
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To:
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Issue Date: 14 July 2005

FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -8.18 dBm VBW 3 kHz Ref Lvl -7.15 dBm VBW 3 kHz
0 dBm 4.623647 s SWT 5.6 s Unit dBm 0 dBm 5.510220 s SWT 5.6 s Unit dBm
31.8 dB Offset LAJ 31.8 fB Offset LA
10 (- ' 41 || | | 1 |
- B - H ! w| - | Hﬂl
INL INL
1MAX 18a 1VIEN SA
-4 -4
5 5
-7 -7
-9 -9
-100 -100
Center 5.741827655 GHz 560 ms/ Center 5.741547094 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density
Comment A: 45349JD01_FCC_P15-247 Bottom Channel 16-QAM Horizontal 001 Comment A: 45349JD01_FCC_P15-247 Bottom Channel 16-QAM Vertical 024
Date: 15.SEP.2003 16:30:37 Date: 15.SEP.2003 16:57:57
Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -8.65 dBm VBW 3 kHz Ref Lvl -9.37 dBm VBW 3 kHz
0 dBm 3.849299 s SWT 5.6 s Unit dBm 0 dBm 740.681363 ms SWT 5.6 s Unit dBm
31.8 B Offset o 31.8 HB Offset B
1 Il I Ml Il -10
20) l U ¥ q M| I- 2 T | L] ll l
+ N1 IN1
1VIEW | SA 1VIEW SA
4 4
-5 -5
-100 -100
Center 5.791827655 GHz 560 ms/ Center 5.785815631 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 16-QAM Horizontal 002
Date: 15.5EP.2003 16:32:00

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 16-QAM Vertical 023
Date: 15.SEP.2003 16:56:28
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Issue Date: 14 July 2005

FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -9.27 dBm VBW 3 kHz Ref Lvl -8.04 dBm VBW 3 kHz
0 dBm 2.839279 s SWT 5.6 s Unit dBm 0 dBm 1.795591 s SWT 5.6 s Unit dBm
31.7 dB Offset 31.7 @B Offset
-1 h | 1 | | | |
-20¢ u II T 'l -20)
I

-4 -4
=7 =7
-100) -100)

Center 5.841827655 GHz 560 ms/ Center 5.841827655 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Top_Channel 16-QAM Horizontal 003

Date: 15.SEP.2003 16:33:47

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 _Top_Channel 16-QAM Vertical 022

Date: 15.SEP.2003 16:55:01
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RADIO FREQUENCY INVESTIGATION LTD

Operations Department

Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Results: 64 QAM

Channel Antenna Output Limit Margin (dB) Result
Polarity Power (dBm/3kHz)
(HIV) (dBm/3kHz)
Bottom Horiz. -10.72 8.0 18.72 Complied
Bottom Vert. -10.68 8.0 18.68 Complied
Middle Horiz. -9.90 8.0 17.90 Complied
Middle Vert. -11.08 8.0 19.08 Complied
Top Horiz. -9.84 8.0 17.84 Complied
Top Vert. -9.99 8.0 17.99 Complied




RADIO FREQUENCY INVESTIGATION LTD
Operations Department

Test Of: Orthogon Systems.
Gemini 58XX

To:

TEST REPORT

S.No. RFI/MPTB3/RP45349JD01A
Page 59 of 58

Issue Date: 14 July 2005

FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -10.72 dBm VBW 3 kHz Ref Lvl -10.68 dBm VBW 3 kHz
0 dBm 1.672144 s SWT 5.6 s Unit dBm 0 dBm 2.973948 s SWT 5.6 s Unit dBm
31.8 dB Offset u 31.8 fB Offset
-1
-2
INL
1VIEN 18a
-4 -4
5 5
-7 -7
-9 -9
-100 -100
Center 5.741827655 GHz 560 ms/ Center 5.735815631 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel 64-QAM Horizontal 006 Comment A: 45349JD01_FCC_P15-247 Bottom Channel 64-QAM Vertical 019
Date: 15.SEP.2003 16:40:14 Date: 15.SEP.2003 16:50:59
Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -9.90 dBm VBW 3 kHz Ref Lvl -11.08 dBm VBW 3 kHz
0 dBm 2.446493 s SWT 5.6 s Unit dBm 0 dBm 2.771944 s SWT 5.6 s Unit dBm
31.8 B Offset o 31.8 HB Offset
19|
o LIJ ||‘\ “’L'. ‘l‘\‘ .l‘“lh‘“-‘l |u[ M‘1A‘HL[1‘A‘N!hLl‘JHh L'U"I’\
UL N1
1VIEW ' SA

Center 5.791827655 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 64-QAM Horizontal 005
Date: 15.SEP.2003 16:36:32

Center 5.785815631 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel 64-QAM Vertical 020
Date: 15.5EP.2003 16:52:17
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [Tl RBW 3 kHz RF Att 10 dB
Ref Lvl -9.84 dBm VBW 3 kHz Ref Lvl -9.99 dBm VBW 3 kHz
0 dBm 5.375551 s SWT 5.6 s Unit dBm 0 dBm 1.189579 s SWT 5.6 s Unit dBm
31.7 dB Offset 31.7 @B Offset
-1 -1
2 'l ﬂu (LU TR A v
¥
4 4
00 00|
Center 5.841827655 GHz 560 ms/ Center 5.841827655 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Top_Channel 64-QAM Horizontal 004 Comment A: 45349JD01_FCC_P15-247 _Top_Channel 64-QAM Vertical 021

Date: 15.SEP.2003 16:35:07 Date: 15.SEP.2003 16:53:45
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RADIO FREQUENCY INVESTIGATION LTD

Operations Department

Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Results: QPSK

Channel Antenna Output Limit Margin (dB) Result
Polarity Power (dBm/3kHz)
(HIV) (dBm/3kHz)
Bottom Horiz. -9.19 8.0 17.19 Complied
Bottom Vert. -8.40 8.0 16.40 Complied
Middle Horiz. -7.36 8.0 15.36 Complied
Middle Vert. -8.62 8.0 16.62 Complied
Top Horiz. -10.47 8.0 18.47 Complied
Top Vert. -8.66 8.0 16.66 Complied




RADIO FREQUENCY INVESTIGATION LTD
Operations Department

Test Of: Orthogon Systems.
Gemini 58XX

To: FCC Part 15 Subpart C: 2002

TEST REPORT
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Issue Date: 14 July 2005

(Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -9.19 dBm VBW 3 kHz Ref Lvl -8.40 dBm VBW 3 kHz
0 dBm 5.308216 s SWT 5.6 s Unit dBm 0 dBm 1.077355 s SWT 5.6 s Unit dBm
31.8 dB Offset LAJ 31.8 fB Offset LA
41 | 10 | I L it lg | |
5 -20)
INL INL
1MAX 18a 1VIEN 18a
-4 -4
5 5
-7 -7
-9 -9
-100 -100
Center 5.739563126 GHz 560 ms/ Center 5.741827655 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density
Comment A: 45349JD01_FCC_P15-247 Bottom Channel QPSK Horizontal 007 Comment A: 45349JD01_FCC_P15-247 Bottom Channel QPSK Vertical 025
Date: 15.SEP.2003 16:20:09 Date: 15.SEP.2003 16:59:12
Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -7.36 dBm VBW 3 kHz Ref Lvl -8.62 dBm VBW 3 kHz
0 dBm 482.565130 ms SWT 5.6 s Unit dBm 0 dBm 4.859319 s SWT 5.6 s Unit dBm
31.8 B Offset o 31.8 HB Offset B
10 1] | 10l ! [ q
: T R LRLLA 11 I 'l ' I
IN1 IN1
1MAX SA 1VIEW SA
4 4
-5 -5
-100 -100
Center 5.791827655 GHz 560 ms/ Center 5.785815631 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.

Comment A: 45349JD01_FCC_P15-247_Middle_Channel QPSK_Horizontal_ 008
Date: 15.5EP.2003 16:22:04

Comment A: 45349JD01_FCC_P15-247_Middle_Channel QPSK Vertical 026
Date: 15.5EP.2003 17:00:21
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Test Of: Orthogon Systems.
Gemini 58XX

To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [Tl RBW 3 kHz RF Att 10 dB Marker 1 [Tl RBW 3 kHz RF Att 10 dB
Ref Lvl -10.47 dBm VBW 3 kHz Ref Lvl -8.66 dBm VBW 3 kHz
0 dBm 1.548697 s SWT 5.6 s Unit dBm 0 dBm 1.223246 s SWT 5.6 s Unit dBm
31.7 BB Offspt - 31.7 |8 otfspt
1 1 ' | | P
2 l‘u 20
|‘ v v
4 4
00 00|
Center 5.838821643 GHz 560 ms/ Center 5.841827655 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247_Top_Channel QPSK Horizontal 009 Comment A: 45349JD01_FCC_P15-247 Top_Channel QPSK Vertical 027

Date: 15.SEP.2003 16:24:00 Date: 15.SEP.2003 17:01:52
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RADIO FREQUENCY INVESTIGATION LTD

Operations Department

Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Results: Acquisition

Channel Antenna Output Limit Margin (dB) Result
Polarity Power (dBm/3kHz)
(HIV) (dBm/3kHz)
Bottom Horiz. -5.67 8.0 13.67 Complied
Bottom Vert. -5.44 8.0 13.44 Complied
Middle Horiz. -5.64 8.0 13.64 Complied
Middle Vert. -6.22 8.0 14.22 Complied
Top Horiz. -8.74 8.0 16.74 Complied
Top Vert. -7.79 8.0 15.79 Complied




RADIO FREQUENCY INVESTIGATION LTD
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Test Of: Orthogon Systems.
Gemini 58XX

To:

TEST REPORT
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Issue Date: 14 July 2005

FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -5.67 dBm VBW 3 kHz Ref Lvl -5.44 dBm VBW 3 kHz
0 dBm 2.345491 s SWT 5.6 s Unit dBm 0 dBm 4.971543 s SWT 5.6 s Unit dBm
31.8 dB Offset u 31.8 fB Offset u
'
10 -10)
21 I + I ] 2 ¥ l I' Iﬁ‘ L I ]I ll v
INL INL
1VIEN SA 1VIEN SA
-4 -4
5 5
-7 -7
-9 -9
-100 -100
Center 5.741827655 GHz 560 ms/ Center 5.741547094 GHz 560 ms/
Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density. Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel ACQU Horizontal 013 Comment A: 45349JD01_FCC_P15-247 Bottom Channel ACQU Vertical 018
Date: 15.SEP.2003 16:42:18 Date: 15.SEP.2003 16:49:15
Marker 1 [T1] RBW 3 kHz RF Att 10 dB Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -5.64 dBm VBW 3 kHz Ref Lvl -6.22 dBm VBW 3 kHz
0 dBm 2.592385 s SWT 5.6 s Unit dBm 0 dBm 1.492585 s SWT 5.6 s Unit dBm
31.8 B Offset o 31.8 HB Offset B
N NI RTINT I A N d al il
-20) 20| ‘ l I ] " ‘ 1] ]
IN1 IN1
1VIEW 1sa 1VIEW SA
4 4
-5 -5
-100 -100
Center 5.791827655 GHz 560 ms/ Center 5.792108216 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247_Middle Channel ACQU Horizontal 014
Date: 15.SEP.2003 16:43:39

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Middle Channel ACQU Vertical 017
Date: 15.5EP.2003 16:48:07
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Issue Date: 14 July 2005

FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Peak Power Spectral Density (Continued)

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -8.76 dBm VBW 3 kHz
0 dBm 1.582365 s SWT 5.6 s Unit dBm
31.7 dB Offset
“10l4 ot P T ' | I
-2 l o

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -7.79 dBm VBW 3 kHz
0 dBm 2.603607 s SWT 5.6 s Unit dBm
31.7 @B Offset
-1 Ly | L | 4 |
-20 l 1 | } ] l I
I

Center 5.841507014 GHz 560 ms/

Title:
Comment A: 45349JD01_FCC_P15-247_Top_Channel ACQU_Horizontal 015

Date: 15.SEP.2003 16:45:04

Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.

Center 5.838821643 GHz 560 ms/

Title: Orthogon EUT: 58XX. FCC Part 15.247. Spectral Power Density.
Comment A: 45349JD01_FCC_P15-247 Top_Channel ACQU Vertical 016

Date: 15.SEP.2003 16:46:39
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Test Of: Orthogon Systems.
Gemini 58XX
To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

8.8. Transmitter Band Edge Conducted Emissions: Section 15.247(c)

8.8.1. The EUT was configured as for conducted antenna port emissions measurements
as described in Section 9 of this report.

8.8.2. Tests were performed to identify the maximum conducted band edge emissions.

Peak Level: BPSK

Frequency Peak Detector Peak Limit Peak Margin | Result
(GHz) level (dBm) (dBm) (dB)
5.7250 -28.0 -3.1 24.9 Complied
5.8500 -23.8 -3.2 20.6 Complied
Marker 1 [T1 RBW 300 kHz RF Att 10 dB Marker 1 [T1 RBW 300 kHz RF Att 10 dB

@Ref Lvl -28.02 dBm VBW 300 kHz @Ref Lvl -23.78 dBm VBW 300 kHz

30 dBm 5.72500000 GHz SWT 5 ms Unit dBm 30 dBm 5.85000000 GHz SWT 5 ms Unit dBm

31.8 {iB Offset ¥ 31.7 {HB Offset

0 0

y -

JW M‘M .

Aonn el .
F1 il
Center 5.7315 GHz 2.5 MHz/ Span 25 MHz Center 5.845 GHz 2.5 MHz/ Span 25 MHz
Title: Orthogon EUT: 58XX. FCC Part 15.247. Lower Band-Edge. Title: Orthogon EUT: 58XX. FCC Part 15.247. Upper Band-Edge.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel BPSK Vertical 017 Comment A: 45349JD01_FCC_P15-247_Top Channel BPSK Vertical 014

Date: 16.SEP.2003 10:08:42 Date: 16.SEP.2003 09:52:57
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Operations Department
Test Of: Orthogon Systems.
Gemini 58XX

To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)
Peak Level: 16 QAM

Frequency Peak Detector Peak Limit Peak Margin | Result
(GHz) level (dBm) (dBm) (dB)
5.7250 -35.6 -5.8 29.8 Complied
5.8500 -29.6 -4.6 25.0 Complied
Marker 1 [T1] RBW 300 kHz RF Att 10 dB Marker 1 [T1] RBW 300 kHz RF Att 10 dB

@Ref Lvl -35.55 dBn  VBW 300 kHz @Ref Lvl -29.61 dBn  VBW 300 kHz

30 dBm 5.72500000 GHz SWT 5 ms Unit dBm 30 dBm 5.85000000 GHz SWT 5 ms Unit dBm

‘ 31.8 (B Offset ‘ 31.7 {B Offset

ﬁrf“*w“”w

z z o
s N

Center 5.7315 GHz 2.5 MHz/ Span 25 MHz Center 5.845 GHz 2.5 MHz/ Span 25 MHz

Title: Orthogon EUT: 58XX. FCC Part 15.247. Lower Band-Edge.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel 16-QAM Horizontal 003
Date: 16.SEP.2003 09:26:44

Title: Orthogon EUT: 58XX. FCC Part 15.247. Upper Band-Edge.
Comment A: 45349JD01_FCC_P15-247_Top_Channel 16-QAM Vertical 012
Date: 16.SEP.2003 09:49:46
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Operations Department
Test Of: Orthogon Systems.
Gemini 58XX

To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)
Peak Level: 64 QAM

Frequency Peak Detector Peak Limit Peak Margin | Result
(GHz) level (dBm) (dBm) (dB)
5.7250 -40.5 -7.2 43.3 Complied
5.8500 -34.5 -6.0 28.5 Complied
Marker 1 [T1] RBW 300 kHz RF Att 10 dB Marker 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl -40.47 dBm  VBW 300 kHz @Ref Lvl -34.47 dBm  VBW 300 kHz
30 dBm 5.72500000 GHz SWT 5 ms Unit dBm 30 dBm 5.85000000 GHz SWT 5 ms Unit dBm
‘ 31.8 (B Offset ‘ 31.7 {B Offset
y PP W AT O y /MWWM
= 9 dBm II \ %W -6.04 dBm: \
| | |
Ly "
1l |W N‘KWN)._.« WA,
T PSRRI 1
50 -50)
Fl FIL
=70| =70|
Center 5.7315 GHz 2.5 MHz/ Span 25 MHz Center 5.845 GHz 2.5 MHz/ Span 25 MHz

Title:

Orthogon EUT: 58XX. FCC Part 15.247. Lower Band-Edge.

Comment A: 45349JD01_FCC_P15-247 Bottom Channel 64-QAM Vertical 020

Date:

16.SEP.2003 10:04:55

Title:

Orthogon EUT: 58XX. FCC Part 15.247. Upper Band-Edge.

Comment A: 45349JD01_FCC_P15-247_Top_Channel 64-QAM Vertical 011

Date:

16.SEP.2003 09:47:55
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FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

TEST REPORT
S.No. RFI/MPTB3/RP45349JD01A
Page 70 of 58
Issue Date: 14 July 2005

Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)

Peak Level:

QPSK

Frequency Peak Detector Peak Limit Peak Margin | Result
(GHz) level (dBm) (dBm) (dB)
5.7250 -32.0 -5.1 26.9 Complied
5.8500 -28.3 -3.3 25.0 Complied
Marker 1 [T1] RBW 300 kHz RF Att 10 dB Marker 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl -32.04 dBm VBW 300 kHz @Ref Lvl -28.25 dBm VBW 300 kHz
30 dBm 5.72500000 GHz SWT 5 ms Unit dBm 30 dBm 5.85000000 GHz SWT 5 ms Unit dBm
¥ 31.8 (B Offset ¥ 31.7 {B Offset
| [PWMMM“\\ | /ﬁ“” T
I W ‘u,{] M’n -3.28 dBm
—D1 -5.[05 dBm

[l

Lol

Fl

-70)

Center 5.7315 GHz

Title:

2.5 MHz/

Span 25 MHz

Orthogon EUT: 58XX. FCC Part 15.247. Lower Band-Edge.

Comment A: 45349JD01_FCC_P15-247 Bottom Channel QPSK Vertical 018

Date: 16.SEP.2003

10:06:36

-70)

Center 5.845 GHz

Title:

2.5 MHz/

Span 25 MHz

Orthogon EUT: 58XX. FCC Part 15.247. Upper Band-Edge.

Comment A: 45349JD01_FCC_P15-247 Top_Channel QPSK Vertical 013

Date:

16.SEP.2003 09:51:01
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Operations Department
Test Of: Orthogon Systems.
Gemini 58XX

To: FCC Part 15 Subpart C: 2002 (Intentional Radiators) Section 15.247

Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)

Peak Level: Acquisition

Frequency Peak Detector Peak Limit Peak Margin | Result
(GHz) level (dBm) (dBm) (dB)
5.7250 -26.9 -3.8 23.1 Complied
5.8500 -27.5 -4.0 23.5 Complied
Marker 1 [T1] RBW 300 kHz RF Att 10 dB Marker 1 [T1] RBW 300 kHz RF Att 10 dB
@Ref Lvl -26.88 dBm VBW 300 kHz @Ref Lvl -27.53 dBm VBW 300 kHz
30 dBm 5.72500000 GHz SWT 5 ms Unit dBm 30 dBm 5.85000000 GHz SWT 5 ms Unit dBm
¥ 31.8 (B Offset ¥ 31.7 {B Offset
“ / NV
L1 -3.[76 aB v b1 -3 /96 dBm *N

g o
i M“‘““w

Center 5.7315 GHz 2.5 MHz/ Span 25 MHz Center 5.845 GHz 2.5 MHz/ Span 25 MHz

Title: Orthogon EUT: 58XX. FCC Part 15.247. Lower Band-Edge.
Comment A: 45349JD01_FCC_P15-247 Bottom Channel ACQU Horizontal 005
Date: 16.SEP.2003 09:32:28

Title: Orthogon EUT: 58XX. FCC Part 15.247. Upper Band-Edge.
Comment A: 45349JD01_FCC_P15-247 Top_Channel ACQU Vertical 015
Date: 16.SEP.2003 09:54:15
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9. Measurement Methods

AC Mains Conducted Emissions

AC mains conducted emissions measurements were performed in accordance with the
standard, against appropriate limits for each detector function.

The test was performed in a shielded enclosure with the equipment arranged as detailed
in the standard on a wooden bench using the floor of the screened enclosure as the
ground reference plane and with the EUT powered via a 115V 60 Hz AC mains supply.

Initial measurements in the form of swept scans covering the entire measurement band
were performed in order to identify frequencies on which the EUT was generating
interference. In order to minimise the time taken for these swept measurements, a Peak
detector was used in conjunction with the appropriate detector IF measuring bandwidths
(see table below). Repetitive scans were performed to allow for emissions with low
repetition rates, and the duty cycle of the EUT. The test configuration was the same for
the initial scans as for the final measurements.

Following the initial scans, a graph was produced giving an overview of the emissions
from the EUT plotted against the appropriate specification limit. A tolerance line was set
6 dB below the specification limit and levels above the tolerance line were re-tested (at
individual frequencies) using the appropriate detector function.

The EUT was configured in accordance with section 5.2 of this report.

The test equipment settings for conducted emissions measurements were as follows:

Receiver Function Initial Scan Final Measurements
Detector Type: Peak Quasi-Peak (CISPR)*
Mode: Max Hold Not applicable
Bandwidth: 9 kHz 9 kHz

Amplitude Range: 100 dB 100 dB

Measurement Time: Not applicable >1s

Observation Time: Not applicable >15s

Step Size: Continuous sweep Not applicable

Sweep Time: Coupled Not applicable

* In some instances an Average detector function may also have been used.
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Radiated Field Strength Emissions

Radiated emissions measurements were performed in accordance with the standard,
against appropriate limits for each detector function.

Initial measurements covering the entire measurement band in the form of swept scans in
a shielded enclosure were performed in order to identify frequencies on which the EUT
was generating interference. This determined the frequencies on which the EUT should
be re-measured in full on the open area test site. In order to minimise the time taken for
the swept measurements, a Peak detector was used in conjunction with the appropriate
detector IF measuring bandwidth (see table below). Repetitive scans were performed to
allow for emissions with low repetition rates.

The initial scans were performed using an antenna height of 1.5 m and a measurement
distance of 3 m. Following the initial scans, graphs were produced giving an overview of
the emissions from the EUT plotted against the appropriate specification limit. Any
emission within 20 dB of the limit were then measured on the open area test site, except
in cases where the noise floor was within 20dB of the limit, in these cases the highest
point of the noise floor was measured.

In either case the measurement was made at the appropriate distance using a measuring
receiver with a Quasi-Peak detector for measurements below 1000 MHz and an Average
and Peak detector for measurements above 1000 MHz.

All measurements on the open area test site were performed using broadband antennas.

On the open area test site, at each frequency where a signal was to be measured, the
trace was maximised by rotating a turntable through 360°. The angle at which the
maximum signal was observed was locked out. For frequencies below 1000 MHz the test
antenna was varied in height between 1 m and 4 m in order to further maximise the target
emission.

For frequencies above 1000 MHz where a horn antenna was used, height searching was
performed to locate the optimal height of the horn with respect to the EUT. At this point
the horn was locked off and the turntable was again rotated through 360° to maximise the
target signal. It should be noted that the received signal from the EUT would diminish
very quickly after it exits the beam width of the horn antenna, for this reason it may not be
necessary to fully height search with the horns.

At this point, any signals found to be between the limit and a level 6 dB below it were
further maximised by changing the configuration of the EUT, e.g. re-routing cables to
peripherals and moving peripherals with respect to the EUT.

Scans were performed to the upper frequency limit as stated in 15.33(a)(1)

Final measurements were performed on the worst-case configuration as described in Part
15.31(i).

The EUT was configured in accordance with section 5.2 of this report for radiated
emissions testing.
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Radiated Field Strength Emissions (Continued)

The test equipment settings for radiated emissions measurements were as follows:

Receiver Function

Initial Scan
Below 1000 MHz

Final Measurements
Below 1000 MHz

Detector Type: Peak Quasi-Peak (CISPR)
Mode: Max Hold Not applicable
Bandwidth: 100 kHz 120 kHz

Amplitude Range: 100 dB 100 dB
Measurement Time: Not applicable >1s

Observation Time: Not applicable >15s

Step Size: Continuous sweep Not applicable
Sweep Time: Coupled Not applicable
Receiver Function Initial Scan Final Measurements

Above 1000 MHz

Above 1000 MHz

Detector Type: Peak Peak/Average

Mode: Max Hold Max Hold where applicable
Bandwidth: 1 MHz 1 MHz

Amplitude Range: 100 dB 100 dB

Measurement Time: Not applicable >1s

Observation Time: Not applicable >15s

Step Size:

Continuous sweep

Not applicable

Sweep Time:

Coupled

Not applicable
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Conducted Antenna Port Emissions

Conducted Antenna Port Emissions measurements were performed in accordance with
the standard, against appropriate limits for each detector function.

Prior to testing being performed a suitable RF attenuator and cable were calibrated for
the required frequency range. For each measurement range the calibrated level of the
attenuator and cable were entered as an offset into the spectrum analyser to compensate
for the losses in the measurement set up.

Initial measurements covering the entire measurement band in the form of swept scans
were performed in order to identify frequencies on which the EUT was generating
interference. This determined the frequencies on which final measurements were
necessary. To make the final measurements a peak detector was used in conjunction
with the appropriate detector IF measuring bandwidth.

Repetitive scans were performed to allow for emissions with low repetition rates.

Scans were performed to the upper frequency limit as stated in 15.33(a)(1)

Final measurements were performed on the worst-case configuration as described in Part
15.31(i) for conducted emissions.

The EUT was configured in accordance with section 5.2 of this report.
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Minimum Bandwidth

The EUT and spectrum analyser were configured for conducted RF access port
measurements.

To determine the occupied bandwidth, a resolution bandwidth of 30 kHz was used, which
is greater than 1% of the 6 dB bandwidth. A video bandwidth of a least the same value
was used. The analyser was set for a maximum hold scan to capture the profile of the
signal. The peak level was then determined, and a reference established 6 dB below the
peak level. The bandwidth was determined at the points where the 6 dB reference
crossed the profile of the emission.

The EUT was configured in accordance with section 5.2 of this report.
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Peak Output Power

The EUT and spectrum analyser were configured for conducted RF access port
measurements.

Prior to testing being performed a suitable RF attenuator and cable were calibrated for
the required frequencies. For each frequency to be measured, the calibrated level of the
attenuator and cable were entered as an offset into the spectrum analyser to compensate
for the measurement set up.

To determine the transmitter output power, the EUT was operated at maximum power
and a result was obtained by using the channel power calculating function incorporated
within the spectrum analyser.

The EUT was configured in accordance with section 5.2 of this report
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Band Edge Compliance of RF Conducted Emissions

The EUT and spectrum analyser were configured for conducted RF access port
measurements.

To determine band-edge compliance, the analyser resolution bandwidth was set to >= 1%
of the analyser span. The video bandwidth was set to be no less than the resolution
bandwidth. The sweep was set to auto and the detector to peak. The trace was set to
max hold and a trace was produced.

A plot of the upper band edge of the allocated frequency band was produced. A limit line
was set to the level of the highest in-band emission with a further limit line set to 20 dB
below this. A marker was then placed on the highest out of band emission (The
specification states that either the band edge level must be measured or the highest out
of band emission, whichever is the greater). The plots show that the highest out of band
emission complies with the 20 dBc Limit. The above procedure was then repeated for the
lower and upper band edge.

(Final measurements were performed on the worst-case configuration as described in
Part 15.31(i).)

The EUT was configured in accordance with section 5.2 of this report
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Spectral Power Density

The EUT and spectrum analyser were configured for conducted RF access port
measurements.

Prior to testing being performed a suitable RF attenuator and cable were calibrated for
the required frequencies. For each frequency to be measured, the calibrated level of the
attenuator and cable were entered as an offset into the spectrum analyser to compensate
for the measurement set up.

Prior to the measurement being taken the spectrum analyser was tuned to the
fundamental frequency of the EUT.

A resolution bandwidth of 3KHz was selected and the analyser was set to zero span the
trace was max held and a reading was taken at the peak point of the trace.

The EUT was configured in accordance with section 5.2 of this report.
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10. Measurement Uncertainty

10.1. No measurement or test can ever be perfect and the imperfections give rise to error
of measurement in the results. Consequently, the result of a measurement is only an
approximation to the value of the measurand (the specific quantity subject to
measurement) and is only complete when accompanied by a statement of the uncertainty
of the approximation.

10.2. The expression of uncertainty of a measurement result allows realistic comparison
of results with reference values and limits given in specifications and standards.

10.3. The uncertainty of the result may need to be taken into account when interpreting
the measurement results.

10.4. The reported expanded uncertainties below are based on a standard uncertainty
multiplied by an appropriate coverage factor, such that a confidence level of
approximately 95% is maintained. For the purposes of this document “approximately” is
interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Range Confidence Calculated
Type Level (%) Uncertainty
AC Conducted 0.15 MHz to 30.0 MHz 95% +/- 3.25 dB
Spurious Emissions

Carrier Output Power Not applicable 95% +/- 0.46 dB
Conducted Emissions 0.009 kHz to 26 GHz 95% +/-1.2dB
Minimum Bandwidth Not applicable 95% +/-0.12 %
Radiated Spurious 30.0 MHz to 1000.0 MHz 95% +/-5.26 dB
Emissions

Radiated Spurious 1.0 GHz t0 26.0 GHz 95% +/-1.78 dB
Emissions

Spectral Power Density | Not applicable 95% +/-1.2 dB

10.5. The methods used to calculate the above uncertainties are in line with those
recommended within the various measurement specifications. Where measurement
specifications do not include guidelines for the evaluation of measurement uncertainty,
the published guidance of the appropriate accreditation body is followed.
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Appendix 1. Test Equipment Used

RFI No. | Instrument Manufacturer Type No. Serial No.

A023 WG 22 Horn Flann Microwave 22240-20 343
Antenna Ltd

A027 Horn Antenna Eaton 9188-2 301

A067 LISN Rohde & Schwarz | ESH3-Z5 890603/002

A1037 Chase Bilog Chase EMC Ltd CBL6112B 2413
Antenna

A1095 Sony MVC-FD73 Sony MVC - FD73 29548

A197 Site 2 Controller Unknown SC144 150720
SC144

A256 WG 18 Microwave Flann Microwave 18240-20 400
Horn

A276 OATS Positioning Rohde & Schwarz | HCC
Controller

A427 WG 14 horn Flann 14240-20 150

A428 WG 12 horn Flann 12240-20 134

A429 WG 16 horn Flann 16240-20 561

A490 Bilog Antenna Chase CBL6111A 1590

C1025 Rosenberger Cable Rosenberger FA210A-1-020m FAOOB 7564

C1078 Rosenberger 3m Rosenberger FA210A1030M5050 28464-2
Cable

C160 Cables Rosenberger UFA210A-1-1181-70x70 | None

C202 Rosenberger cable Rosenberger UFA 210A-1-1180-70X70 | 1543

C337 Cable RFI RG58 None

C461 Cable Rosenberger UFA210A-1-1182-704704 | 98H0305

C468 N-Type Coaxial Rosenberger UFA210A-1-3937-504504 | 98L0440

Cable
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Test Equipment Used (continued)

RFI No. | Instrument Manufacturer Type No. Serial No.

MO003 Spectrum Monitor Rohde & Schwarz | EZM 883 580/008

M044 ESVP Receiver Rohde & Schwarz | ESVP 891 845/026

MO069 ESMI Spectrum Rohde & Schwarz | ESMI 829 808/007
Analyser / Receiver (DU) / 827

063/008 (RU)

M076 FSM Harmonic Rohde & Schwarz | FS-Z16 831 337/002
Mixer set

MO088 Receiver / Spectrum | Rohde & Schwarz | ESBI DU:835862/018
Analyser System RU:835387/006

MO090 Receiver / Spectrum | Rohde & Schwarz | ESBI DU:838494/005
Analyser System RU:836833/001

M173 Turntable Controller | R.H.Electrical RH351 3510020

Services

M191 Thermo-Hygro RS Components RS212-124 M191-212-124

M244 Thermometer/Barom | Oregan Scientific BA 116 None
eter/Hygrometer

S201 Site 1 RFI 1 -

S202 Site 2 RFI 2 -

NB In accordance with UKAS requirements, all the measurement equipment is on a
calibration schedule.
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Appendix 2. Test Configuration Drawings

This appendix contains the following drawings:

Drawing Reference Number Title

DRG\45349JDON\EMICON Test configuration for measurement of conducted emissions

DRGWM5349JDONEMIRAD Test configuration for measurement of radiated emissions
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DRG\45349JD01\EMICON

Note: This schematic diagram | | Support Cables of hand Wooden support
depicts a typical test configuration | | €quipmentin | | operated devices (eg table 1.5m by 1m by
in accordance with the standard. | |a typical mouse and keyboard) 0.8m high above
The detailed test configuration for | |configuration.| | placed as close as horizontal earth
the actual sample tested may vary possible to host reference plane.
from the above depending on the
nature and operation of the EUT.
Floor mounted equipment is EUT 0.1m
placed on a horizontal earth from all
reference plane. items of
support
equipment.
LISN at least
0.8m away
from EUT
chassis at all
times.

LISN for EUT, .
bonded to earth Horizontal earth
plane and 0.4m from reference plane
vertical reference (screened room
plane. floor).
“ LISN for support Cables that hang closer than 0.4m
Test items, bonded to from reference plane non-
receiver earth plane and inductively folded in 0.4m long
0.4m from vertical bundles hanging 0.4 m below table
___] reference plane. top.
Control'=
Area Typical Test Configuration For

Conducted Emissions
Measurements In Accordance With
ANSI C63.4-1992

Tests performed in a screened enclosure
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DRG\45349JD01\EMIRAD

Non-metallic remote
controlled antenna tower,

Test antenna, plane-
polarised. Antenna

vertical range 1mto 4m factors taken into
with remote polarisation account in
control. measurement.

Low-loss signal cable

Electrical supply to EUT, control | | Non-metallic shelter housing

lines for tumtable and remote remote controlled tumtable,

monitotring cables all routed equipment under test and

underground to control area support equipment.

outside CISPR ellipse. Table top equipment mounted
on 0.8m wooden spacer table.

uipment under test to
Antenna distance 3mor

10m, groundplane size
20m by 10m.

Note: This schematic diagram depicts a typical test
configuration in accordance with the standard. The
detailed test configuration for the actual sample tested
may vary from the above depending on the nature and
operation of the EUT.

The test site used by RFI is nominally at ground level.
Al electrical cables run underground.

All other dimensions in accordance with the standard.

routed away under
groundplane to
control area.
Steel Wire- 7
mesh n
groundplane | | 7
compliant with 2
CISPR 16.
Groundpl-
ane on
firm load-
bearing
foundation
llowi P tics,
fast | |andcontrolwiesfor | |Groundiane mesh hole
drainage mast routed under the size 12nrr_1 Flat to 5mm
and groundplane from per metre in length and
durability. | | control area. width.
Test Configuration For Radiated
Emissions Measurements
Reflection-free area: >60m by 52m
(CISPR ellipse)
Groundplane Earthed

Control room outside CISPR ellipse
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