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Transmitter Peak Power Spectral Density: Section (Continued)
Results for 160AM 5 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for 160AM 15 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)
Results for 160AM 15 MHz channel
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Transmitter Peak Power Spectral Density (Continued)

Results for 640AM 5 MHz channel

Channel PolAar;}teyn?:/V) (Ociué?nu; 5 iVHV%r (dBrrI; i/m 3itkHz) Margin (dB) Result
Bottom Vertical -19.7 8.0 27.7 Complied
Bottom Horizontal -18.5 8.0 26.5 Complied
Middle Vertical -18.9 8.0 26.8 Complied
Middle Horizontal -19.6 8.0 27.6 Complied

Top Vertical -18.9 8.0 26.9 Complied
Top Horizontal -19.0 8.0 27.0 Complied
Results for 640AM 15 MHz channel

Channel PolAar;}teyn?:/V) (Ociué?nu; 5 iVHV%r (dBrrI; i/m 3itkHz) Margin (dB) Result
Bottom Vertical -25.2 8.0 33.2 Complied
Bottom Horizontal -25.7 8.0 33.7 Complied
Middle Vertical -25.4 8.0 334 Complied
Middle Horizontal -25.7 8.0 33.7 Complied

Top Vertical -24.9 8.0 33.0 Complied
Top Horizontal -24.9 8.0 33.0 Complied
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for 640AM 5 MHz channel

Marker 1 [T1] RBIW 3 kHz  RF Att 20 dB
Ref Lvl -18.54 dBm VBIW 3 kHz
20 dBm 5.72964930 GHz SWT 28s Unit dBm
20
33.7 {B Of fsgt
10]
ot 8 dp
0
-10
-20 - :
(W vl W
-30
-40
-50 L’r
M i
T
-80
Center 5.73 BHz 1 MHz/ Span 10 MHz
Title: 49169J001
Comment A: SPECTRAL POWER DENSITY H PORT § MHZ CHANNEL G4QAM BOTTOM CH
Jate: 05.JUN.2007 14:57:47
Marker 1 [T1] RBIW 3 kHz  RF Att 20 dB
Ref Lvl -19.58 dBm VBIW 3 kHz
20 dBm 5.78366934 GHz SWT 28s Unit dBm
20
33.7 {B Of fsgt
10]
ot 8 dp
0
-10
-20
PW“ U;“'A‘I'JA ‘WMMMW
-30
j|
-50 L’w
-60 Ml wll‘
& I | ﬂ
-80
Center 5.784 GHz 1 MHz/ Span 10 MHz
Title: 49169J001
Comment A: SPECTRAL POWER DENSITY H PORT § MHZ CHANNEL G4QAM CENTRE CH
Jate: 05.JUN.2007 14:31:53

Marker 1 [T1] RBW 3 kHz  RF Att 20 dB
Ref Lvl -19.66 dbBm VBN 3 kHz
20 dBm 5.73043086 BHz SHT 2.8 s Unit dBm
20
33.7 ¢B Offsgt
A
10)
01 8 db
0
-10)
B T
30 m
-4 qJ
-50) M
-B01
Center 5.73 GHz 1 MHz/ Span 10 MHz
Title: 431631001
Comment A: SPECTRAL POWER DENSITY V PORT 5 MHZ CHANNEL B40AM BOTTOM CH
Date: 05.JUN.2007 15:21:27
Marker 1 [T1] RBW 3 kHz  RF Att 20 dB
Ref Lvl -18.94 dBm VBN 3 kHz
20 dBm 5.78290782 BHz SWT 2.8 s Unit dBm
20
33.7 ¢B Offsgt
A
10
01 8 dB
0
10
0 I P
(\’] MWWWMM
-30)
-40)
-50)
-6 lLL
80
Center 5.784 GHz 1 MHz/ Span 10 MHz
Title: 491691001
Comment A: SPECTRAL POWER DENSITY V PORT 5 MHZ CHANNEL 640AM CENTRE CH
Date: 05.JUN.2007 14:28:06



RFI GLOBAL SERVICES LTD

Test of: Orthogon Systems.
PTP58600
To: FCC Part 15.247: 2006

TEST REPORT

S.No. RFI/RPTE1/RP49169JD01A
Page 48 of 126

Issue Date: 02 August 2007

Transmitter Peak Power Spectral Density: Section (Continued)

Results for 640AM 5 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for 640AM 15 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)
Results for 640AM 15 MHz channel
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Transmitter Peak Power Spectral Density (Continued)

Results for Acquisition Mode 5 MHz channel

Channel PolAar;}teyn?:/V) (Ociué?nu; 5 iVHV%r (dBrrI; i/m 3itkHz) Margin (dB) Result
Bottom Vertical -8.7 8.0 16.7 Complied
Bottom Horizontal -8.4 8.0 16.4 Complied
Middle Vertical -8.5 8.0 16.5 Complied
Middle Horizontal -8.4 8.0 16.4 Complied

Top Vertical -7.6 8.0 15.6 Complied
Top Horizontal -7.2 8.0 15.2 Complied
Results for Acquisition Mode 15 MHz channel

Channel PolAar;}teyn?:/V) (Ociué?nu; 5 iVHV%r (dBrrI; i/m 3itkHz) Margin (dB) Result
Bottom Vertical -20.2 8.0 28.2 Complied
Bottom Horizontal -20.2 8.0 28.2 Complied
Middle Vertical -19.2 8.0 27.2 Complied
Middle Horizontal -20.2 8.0 28.2 Complied

Top Vertical -19.0 8.0 27.0 Complied
Top Horizontal -19.0 8.0 27.0 Complied
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for Acquisition Mode 5 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for Acquisition Mode 5 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for Acquisition Mode 15 MHz channel
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Transmitter Peak Power Spectral Density: Section (Continued)

Results for Acquisition Mode 15 MHz channel
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7.6. Transmitter Maximum Peak Output Power: Section 15.247(b)(3)

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

7.6.2. Tests were performed to identify the transmitter maximum peak output power of the EUT.

Results for BPSK (5 MHz channel bandwidth)

Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 22.3 22.6 25.5 30.0 4.5 Complied
Middle 21.8 22.0 24.9 30.0 5.1 Complied
Top 22.0 22.1 25.1 30.0 4.9 Complied
Results for BPSK (10 MHz channel bandwidth)
Conducted Conducted Combined
RF Power RF Power Conducted Limit Margin
Channel | yorizontal | Vertical RF Power (dBm) (dB) Result
(dBm) (dBm) (dBm)
Bottom 20.4 19.9 23.2 30.0 6.8 Complied
Middle 22.3 22.8 25.6 30.0 4.4 Complied
Top 22.1 22.1 25.1 30.0 4.9 Complied
Results for BPSK (15 MHz channel bandwidth)
Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 19.9 19.8 22.8 30.0 7.2 Complied
Middle 22.4 22.5 25.5 30.0 4.5 Complied
Top 22.2 22.0 25.1 30.0 4.9 Complied
Note(s):

1. The Peak Output Power was measured with the AC supply voltage to the EUT set to 110 V AC.
Further measurements were made with the EUT input varied between 85% and 115% of the nominal
value, therefore 93.5 and 126.5 Volts. The variation of input voltage had no effect on the Peak Output
Power. The results given above represent the Peak Output Power at 93.5V, 110 V and 126.5 V.
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Transmitter Maximum Peak Output Power: Section 15.247(b)(3) (Continued)

Results for OPSK (5 MHz channel bandwidth)

Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 21.3 215 24.4 30.0 5.6 Complied
Middle 20.8 21.1 24.0 30.0 6.0 Complied
Top 21.1 21.4 24.3 30.0 5.7 Complied
Results for OPSK (10 MHz channel bandwidth)
Conducted Conducted Combined
RF Power RF Power Conducted Limit Margin
Channel Horizontal Vertical RF Power (dBm) (dB) Result
(dBm) (dBm) (dBm)
Bottom 20.4 20.0 23.2 30.0 6.8 Complied
Middle 21.2 21.3 24.3 30.0 5.7 Complied
Top 21.4 21.3 24.4 30.0 5.6 Complied
Results for QPSK (15 MHz channel bandwidth)
Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 20.0 19.8 22.9 30.0 7.1 Complied
Middle 20.7 21.0 23.9 30.0 6.1 Complied
Top 21.2 20.9 24.1 30.0 5.9 Complied
Note(s):

1. The Peak Output Power was measured with the AC supply voltage to the EUT set to 110 V AC.
Further measurements were made with the EUT input varied between 85% and 115% of the nominal
value, therefore 93.5 and 126.5 Volts. The variation of input voltage had no effect on the Peak Output
Power. The results given above represent the Peak Output Power at 93.5V, 110 V and 126.5 V.
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Transmitter Maximum Peak Output Power: Section 15.247(b)(3) (Continued)

Results for 16 OAM (5 MHz channel bandwidth)

Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 19.5 19.9 22.7 30.0 7.3 Complied
Middle 18.9 19.3 22.1 30.0 7.9 Complied
Top 194 19.7 22.6 30.0 7.4 Complied
Results for 16 QAM (10 MHz channel bandwidth)
Conducted Conducted Combined
RF Power RF Power Conducted Limit Margin
Channel Horizontal Vertical RF Power (dBm) (dB) Result
(dBm) (dBm) (dBm)
Bottom 19.1 19.2 22.2 30.0 7.8 Complied
Middle 18.9 19.1 22.0 30.0 8.0 Complied
Top 19.5 19.5 22.5 30.0 7.5 Complied
Results for 16 QAM (15 MHz channel bandwidth)
Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 19.1 19.0 22.1 30.0 7.9 Complied
Middle 18.8 19.0 21.9 30.0 8.1 Complied
Top 19.3 18.9 22.1 30.0 7.9 Complied
Note(s):

1. The Peak Output Power was measured with the AC supply voltage to the EUT set to 110 V AC.
Further measurements were made with the EUT input varied between 85% and 115% of the nominal
value, therefore 93.5 and 126.5 Volts. The variation of input voltage had no effect on the Peak Output
Power. The results given above represent the Peak Output Power at 93.5V, 110 V and 126.5 V.
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Transmitter Maximum Peak Output Power: Section 15.247(b)(3) (Continued)

Results for 64 OAM (5 MHz channel bandwidth)

Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 155 16.0 18.8 30.0 11.2 Complied
Middle 15.2 155 18.4 30.0 11.6 Complied
Top 15.7 15.7 18.7 30.0 11.3 Complied
Results for 64 QAM (10 MHz channel bandwidth)
Conducted Conducted Combined
RF Power RF Power Conducted Limit Margin
Channel Horizontal Vertical RF Power (dBm) (dB) Result
(dBm) (dBm) (dBm)
Bottom 15.6 15.3 18.5 30.0 115 Complied
Middle 15.3 155 18.4 30.0 11.6 Complied
Top 15.5 155 18.5 30.0 115 Complied
Results for 64 QAM (15 MHz channel bandwidth)
Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 15.4 15.3 18.4 30.0 11.6 Complied
Middle 15.1 155 18.3 30.0 11.7 Complied
Top 15.4 15.2 18.3 30.0 11.7 Complied
Note(s):

1. The Peak Output Power was measured with the AC supply voltage to the EUT set to 110 V AC.
Further measurements were made with the EUT input varied between 85% and 115% of the nominal
value, therefore 93.5 and 126.5 Volts. The variation of input voltage had no effect on the Peak Output
Power. The results given above represent the Peak Output Power at 93.5V, 110 V and 126.5 V.
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Transmitter Maximum Peak Output Power: Section 15.247(b)(3) (Continued)

Results for Acquisition (5 MHz channel bandwidth)

Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 21.0 20.1 23.6 30.0 6.4 Complied
Middle 21.4 21.7 24.6 30.0 5.4 Complied
Top 21.2 21.0 24.1 30.0 5.9 Complied
Results for Acquisition (10 MHz channel bandwidth)
Conducted Conducted Combined
RF Power RF Power Conducted Limit Margin
Channel Horizontal Vertical RF Power (dBm) (dB) Result
(dBm) (dBm) (dBm)
Bottom 20.7 20.1 23.4 30.0 6.6 Complied
Middle 21.1 21.3 24.2 30.0 5.8 Complied
Top 20.7 20.9 23.8 30.0 6.2 Complied
Results for Acquisition (15 MHz channel bandwidth)
Conducted Conducted Combined
Channel RF Power RF Power Conducted Limit Margin Result
Horizontal Vertical RF Power (dBm) (dB)
(dBm) (dBm) (dBm)
Bottom 19.1 19.3 22.2 30.0 7.8 Complied
Middle 20.6 20.7 23.7 30.0 6.3 Complied
Top 20.5 20.2 23.4 30.0 6.6 Complied
Note(s):

1. The Peak Output Power was measured with the AC supply voltage to the EUT set to 110 V AC.
Further measurements were made with the EUT input varied between 85% and 115% of the nominal
value, therefore 93.5 and 126.5 Volts. The variation of input voltage had no effect on the Peak Output
Power. The results given above represent the Peak Output Power at 93.5V, 110 V and 126.5 V.
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7.6.3. Transmitter Conducted Emissions: Section 15.247(c)

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

7.6.5. Tests were performed to identify the maximum transmitter conducted emission levels.

7.6.6. The limit was set to a level 30 dB below the measured highest fundamental peak power in a
100 kHz bandwidth.

Results:

Middle Channel

Average Average I :
Frequency | ATIeMNa | Emission | Emission | o0 Vargin Resul
Level (dBm) | Level (dBc)
37.499 Horizontal -23.7 -34.6 -30.0 4.6 Complied
Note(s):

1. No emissions were found above the noise floor of the test system; therefore the highest noise floor
level was recorded above.

2. Measurements were made with the EUT transmitting on the centre channel, using a 5 MHz channel

and BPSK modulation. This mode was declared as worst case and requested by Orthogon.

modulation mode was confirmed by RFI to give the highest output power level.

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

Horizontal Antenna Port
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Date: 12.JUN.2007 09:40:08
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Transmitter Conducted Emissions: Section 15.247(c) (Continued)
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Transmitter Conducted Emissions: Section 15.247(c) (Continued)
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Vertical Antenna Port
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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7.7. Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a)

7.7.1. Electric Field Strength Measurements: 30 MHz to 1000 MHz
(Emissions Occurring in the Restricted Bands)

7.7.1.1. The EUT was configured for radiated emissions testing, as described in Section 9 of this
report.

7.7.1.2. Tests were performed to identify the maximum transmitter radiated emission levels.

7.7.1.3. The test was performed with the integral antenna configuration, and with the antenna ports
terminated.

Top Channel with Mars MA-WS57-30R antenna fitted

Frequency Antenna Quasi-Peak Limit Margin
(MH2) Port Level (dBuV/m) (dB) Result
(dBpVv/m)
163.406 Horizontal 29.3 435 14.2 Complied
Top Channel Results for external antenna (terminated N type connectors)
Frequency Antenna Quasi-Peak Limit Margin
(MH2) Port Level (dBuV/m) (dB) Result
(dBpV/m)
279.994 Vertical 26.0 46.0 20 Complied
Note(s):

1. The preliminary scans showed similar emission levels for each mode below 1 GHz; therefore final
radiated emissions measurements were performed with the EUT set to the middle channel only.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

7.7.2. Electric Field Strength Measurements (Frequency Range: 30 MHz to 1000 MHZz)
(Emissions QOutside the Restricted Bands)

7.7.2.1. The EUT was configured for radiated emissions testing, as described in Section 9 of this
report.

7.7.2.2. Tests were performed to identify the maximum transmitter radiated emission levels.

7.7.2.3. The test was performed with the integral antenna configuration, and with the antenna ports
terminated.

7.7.2.4. The limit shown is -30 dBc of the carrier power, measured in 100 kHz.

Top Channel with Mars MA-WS57-30R antenna fitted

Frequency Antenna Average Level | -30dBc Limit Margin Result
(MHz) Port (dBpV/m) (dBuVv/m) (dB)
805.200 Horizontal 39.5 92.9 53.4 Complied
874.338 Horizontal 40.7 92.9 52.2 Complied
Top channel Results for external antenna (terminated antenna port)
Frequency Antenna Average Level | -30dBc Limit Margin Result
(MHz) Port (dBpV/m) (dBuVv/m) (dB)
56.993 Vertical 14.9 92.9 78.0 Complied
81.001 Vertical 21.7 92.9 71.2 Complied
159.999 Vertical 26.7 92.9 66.2 Complied
239.994 Vertical 23.8 92.9 69.1 Complied
319.994 Vertical 27.1 92.9 65.8 Complied
374.994 Horizontal 29.6 92.9 63.3 Complied
427.479 Vertical 315 92.9 61.4 Complied
461.006 Vertical 32.8 92.9 60.1 Complied
800.009 Horizontal 41.7 92.9 51.2 Complied
874.994 Horizontal 45.9 92.9 47.0 Complied
Note(s):

1. The preliminary scans showed similar emission levels for each mode below 1 GHz, therefore final
radiated emission measurements were performed with the EUT set to the middle channel only.
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801162325 MHz ~ 875.110220 MHz
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751 33.394 dBUVIm

Level in dBuV/m
8 &

30 100 200 300 400 500 600 700 800 900 1000
Frequency in MHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

7.7.3. Electric Field Strength Measurements (Frequency Range: 1 GHz to 40 GHz)

(Emissions Occurring in the Restricted Bands)

Results for external antenna configuration (terminated antenna ports)

Highest Peak Level:

Frequenc Antenna Detector | Antenna | Cable Actual Limit Marain
(gHz) y Port Level Factor Loss Level (dBpv/m) (dlg) Result
(dBuV) (dB) (dB) | (dBuVv/m) H
Note 1
Highest Average Level:
Detector | Antenna Cable Actual . .
Fr?gﬁj_'ezr;cy AnFt)E?tna Level Factor Loss Level (dgm\]/'/tm) M(%ré;)ln Result
(dBpV) (dB) (dB) | (dBpuV/m) H
Note 1
Note

1. No emissions were measured above the system noise floor.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

7.7.4. Electric Field Strength Measurements (Frequency Range: 1 GHz to 40 GHz)

(Emissions Qutside the Restricted Bands)

7.7.4.1. The limit shown is -30 dBc of the carrier power, measured in 100 kHz.

Results for external antenna configuration (terminated antenna ports)

Bottom Channel

Frequency Antenna Average Level -30 dBc Limit Margin Result
(GHz) Port (dBpV/m) (dBuVv/m) (dB)
1.266066 Horizontal 72.2 92.9 20.7 Complied
1.884067 Horizontal 38.7 92.9 54.2 Complied
2.531748 Vertical 53.4 92.9 39.5 Complied
3.077864 Horizontal 47.0 92.9 45.9 Complied
Middle Channel
Frequency Antenna Average Level -30 dBc Limit Margin Result
(GHz) Port (dBpV/m) (dBuVv/m) (dB)
1.266066 Horizontal 72.2 92.9 20.7 Complied
1.884067 Horizontal 38.7 92.9 54.2 Complied
2.531748 Vertical 53.4 92.9 39.5 Complied
3.077864 Horizontal 47.0 92.9 45.9 Complied
Top Channel
Frequency Antenna Average Level -30 dBc Limit Margin Result
(GHz) Port (dBuVv/m) (dBuVv/m) (dB)
1.266066 Horizontal 72.2 92.9 20.7 Complied
1.884067 Horizontal 38.7 92.9 54.2 Complied
2.531748 Vertical 53.4 92.9 39.5 Complied
3.077864 Horizontal 47.0 92.9 45.9 Complied
Note:

1. All other emissions observed on the pre-scans were from the GPS box, which was removed from the
test site for the final measurements.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

7.7.5. Electric Field Strength Measurements (Frequency Range: 1 GHz to 40 GHz)

(Emissions Occurring in the Restricted Bands)

Results for integral antenna configuration

Highest Peak Level: Bottom Channel

Detector Transducer Actual o .
Fre(gti'ezr;cy Anptg?tna Level Factor Level (dIE‘;n\]/'/tm) M(ng;n Result
(dBpV) (dB) (dBpVv/m) H
4.8499 Horizontal 57.1 -6.3 50.8 74.0 23.2 Complied
10.6878 Horizontal 58.0 -0.5 57.5 74.0 16.5 Complied
11.6873 Horizontal 48.1 2.0 50.1 74.0 23.9 Complied
Highest Average Level: Bottom Channel
Detector Transducer Actual . .
Fre(:gi'ezr)]cy An;gr:tna Level Factor Level (d:_;’m\]/'/tm) M(?jrg)m Result
(dBuVv) (dB) (dBuV/m) K
4.8499 Horizontal 53.7 -6.3 47.4 54.0 6.6 Complied
10.6878 Horizontal 36.1 -0.5 35.6 54.0 18.4 Complied
11.6873 Horizontal 48.1 2.0 50.1 54.0 3.9 Complied
Highest Peak Level: Middle Channel
Detector Transducer Actual . .
Fre(ngj_lezr)]cy Anptgr;tna Level Factor Level (d:_;’m\]/'/tm) M(?jrg)m Result
(dBuVv) (dB) (dBuV/m) H
4.9040 Vertical 545 -6.3 48.2 74.0 25.8 Complied
10.6878 Horizontal 58.0 -0.5 57.5 74.0 16.5 Complied
11.6873 Horizontal 48.1 2.0 50.1 74.0 23.9 Complied
Highest Average Level: Middle Channel
Detector Transducer Actual . .
Fr?gli'ezr;cy Anptg?tna Level Factor Level (dgm\]/'/tm) M(zrg)m Result
(dBuV) (dB) (dBpV/m) H
4.9040 Vertical 49.1 -6.3 42.8 54.0 11.2 Complied
10.6878 Horizontal 36.1 -0.5 35.6 54.0 184 Complied
11.6873 Horizontal 48.1 2.0 50.1 54.0 3.9 Complied
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

Highest Peak Level: Top Channel

Detector Transducer Actual - .
Fre(gi'ezr)]cy An;gr:tna Level Factor Level (dgm\]/'/tm) M(%rg)m Result
(dBuV) (dB) (dBpV/m H
4.9579 Horizontal 53.2 -6.3 46.9 74.0 27.1 Complied
10.6878 Horizontal 58.0 -0.5 57.5 74.0 16.5 Complied
11.6873 Horizontal 48.1 2.0 50.1 74.0 23.9 Complied
Highest Average Level: Top Channel
Detector Transducer Actual - .
Fr(?guHezr)lcy Anptgrtna Level Factor Level (dII;,IrT\]/I;m) M(?jrg;n Result
(dBuVv) (dB) (dBuV/m K
4.9579 Horizontal 47.2 -6.3 40.9 54.0 13.1 Complied
10.6878 Horizontal 36.1 -0.5 35.6 54.0 18.4 Complied
11.6873 Horizontal 48.1 2.0 50.1 54.0 3.9 Complied
Note:

1. All other emissions observed on the pre-scans were from the GPS box, which was removed from the
test site for the final measurements.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

7.7.6. Electric Field Strength Measurements (Frequency Range: 1 MHz to 40 GHz)

(Emissions QOutside the Restricted Bands)

Results for integral antenna configuration

Bottom Channel:

Frequency Antenna Peak Level Limit Margin Result
(GHz) Port (H/V) (dBpuV/m) (dBuv/im) (dB)
1.637 Vertical 48.0 92.9 44.9 Complied
1.869 Vertical 59.3 92.9 33.6 Complied
14.874 Vertical 53.8 92.9 39.1 Complied
Middle Channel:
Frequency Antenna Limit Margin
(GHz) Port (Hv) | Level @BuVIm) 1 5 vim) (dB) Result
1.637 Vertical 48.0 92.9 44.9 Complied
1.869 Vertical 59.3 92.9 33.6 Complied
14.874 Vertical 53.8 92.9 39.1 Complied
Top Channel:
Frequency Antenna Limit Margin
(GHz) Port (Hv) | Level @BuVim) 1 g vim) (dB) Result
1.637 Vertical 48.0 92.9 44.9 Complied
1.869 Vertical 59.3 92.9 33.6 Complied
14.874 Vertical 53.8 92.9 39.1 Complied
Note:

1. All other emissions observed on the pre-scans were from the GPS box, which was removed from the
test site for the final measurements.
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Peak scan Average scan

ﬂ,, RBW 1 MHz  RF Att 0 dB RBW 1 Mz RF Att 0 dB
Y Ref Lyl VB 1 MHz Ref Lvl VBW 10 MHz

127 dBuV SWT 5 ms Unit dBuV 127 dBuv SWT 5 ms Unit dBuv
127, 127

30 dB|0ffset 30 dB[Offset 5

120 = 120
10) 110
100 100]
90, 90j
80) 60j

D2 |74 dBuv D2 (74 dBuv
70 70
60j 60j

D1 54 dBuv |01 54 [dBuV
50) 50j
40) 40)
30 30)
27 27

Start 4 GHz 172.5 MHz/ Stop 5.725 BHz Start 4 BGHz 172.5 MHzs Stop 5.725 BHz

Title: 4-BBHz GE Security GPA Title: 4-BBHz GE Security GPA
Jate: 04.JUL.2007 13:24:01 Date: 04.JUL.2007 14:30:17

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

Average scan

Peak scan

/,, RBW 1 MHz  RF Att 0 dB
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120 -
110
100
90
80

D2 |74 dBuV
70
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Start 5.85 GHz 15 MHz/ Stop 6 BHz

Title: 4-BGHz GE Security GPA
Jate: 04.JUL.2007 11:41:20
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Title: 4-66Hz GE Security GPA
Date: 04.JUL.2007 11:37:57

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

Peak scan Average scan
ﬂ,, RBW 1 MHz  RF Att 10 dB RBW 1 Mz RF Att 10 dB
Y Ref Lyl VB 1 MHz Ref Lvl VBW 10 MHz
107 dBuV SWT 1.5 ms Unit dBuV 107 dBpv SWT 11.5 ms Unit dBuv
107, 107
10 dB|Offset 10 dB|Offset 5

100 kLR 100 —
Ell 90)

a0j 80j

FrrrB2 74 dBu| B2 (74 dBuv|

70 70
60j 60j

D1 54 HBuv |01 54 [dBuv
0) 50j
40) 40)
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20) 20)

10 10

7 K

Start 6 GHz 200 MHz/ Stop B8 BHz Start 6 BHz 200 MHz/ Stop 8 BHz

Title: 4-BBHz GE Security GPA Title: 4-BBHz GE Security GPA
Jate: 04.JUL.2007 15:16:18 Date: 04.JUL.2007 15:18:40

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.




RFI GLOBAL SERVICES LTD TEST REPORT
S.No. RFI/RPTE1/RP49169JD01A
Page 80 of 126
Issue Date: 02 August 2007

Test of: Orthogon Systems.
PTP58600
To: FCC Part 15.247: 2006

Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

RBW 1 MHz  RF Att 10 dB RBW 1 Mz  RF Att 0dB
Ref Lvl VBIW 1 MHz Ref Lvl VBW 1 Mz
97 dBuV SWT 23 ms Unit dBuV 97 dBuv SHT 34 ms Unit dBuv
97 9
A A
90 e 90 5]
80) 80j
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FO1 54 HBuv 01 54 dBuv
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10] 10}
0 0}
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Start 8 BHz 400 MHz/ Stop 12 BHz Start 12 GHz 600 MHz/ Stop 18 BHz
Title: 4-B6Hz GE Security GPA Title: 4-B6Hz GE Security GPA
Jate: 04.JUL.2007 15:28:20 Date: 04.JUL.2007 15:44:36
RBW 1 MHz  RF Att 0 dB
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97 dBuv SWT 46 ms Unit dBuv
97}
A
30 =
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70)
B0
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50)
40 o
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10]
0
Start 18 GHz 800 MHz/ Stop 26 GHz
Title: 4-BGHz GE Security GPA
Jate: 04.JUL.2007 16:13:07

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions: Section 15.247(c) and 15.209(a) (Continued)

Peak scan Average scan
Marker 1 [T1] RBW 1 MHz #3 CVL 20.0dB Marker 1 [T1] RBW 1MHz  #3 CVL 20.0dB

Ref Lvl 57.65 dByV VBW 1 MHz Ref Lvl 45.49 dByV VBW 10 MHz

87 dBwV 37.26753507 GHz ~ SWT 78 ms Unit dBwV 87 dByV 37.26753507 GHz ~ SwT 5s Unit [+:N%
8 8
8 8
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=
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30l mITm W’W 3 o1
T M\/
2 2 o J“Anvun Amv,w,v[‘l
e Y
1 1
1 -1
-13] -1
Start 26.5 GHz 1.35 GHz/ Stop 40 GHz Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
Date: 21.JUN.2007 10:48:18 Date: 21.JUN.2007 10:50:35

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

Note: Pre-scans were performed with the GPS box connected.




RFI GLOBAL SERVICES LTD TEST REPORT

S.No. RFI/RPTE1/RP49169JD01A
Page 82 of 126
Issue Date: 02 August 2007

Test of: Orthogon Systems.
PTP58600
To: FCC Part 15.247: 2006

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

7.7.6.2. The EUT was configured for transmitter conducted emission measurements, as described in
Section 9 of this report.

7.7.6.3. Tests were performed to identify the maximum conducted band edge emission levels.

7.7.6.4. The limit lines shown in the plots below are set to a level 30 dB below the measured
fundamental peak power of the channels closest to the lower and upper band edges.

Results: BPSK (5 MHz channel width)

Frequency Antenna Emission Emission Limit Margin Result
(MHz) Port Level (dBm) | Level (dBc) (dBc) (dB)
5725 Horizontal -21.1 -32.1 -30.0 2.1 Complied
5850 Horizontal -28.0 -39.5 -30.0 9.5 Complied
5725 Vertical -20.6 -32.9 -30.0 2.9 Complied
5850 Vertical -29.6 -41.3 -30.0 11.3 Complied
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Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)

Marker 1 [T1] RBW 100 kHz ~ RF Att 10 dB Marker 2 [T1] RBW 100 kHz ~ RF Att 10 dB
Ref Lvl 10.99 dBm VBW 100 kHz Ref Lvl -28.03 dBm VBW 10D kHz
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20 20
33.7 ¢B Offsgt 33.7 {iB Offsgt o
10] St 10] Ny —
| ' | Jr ")\
-10) D»N‘P) \& -10
ookt -19 df W\M 0L 165 dBn “"\q
-30) 4 -30) t{‘
-40 AJV Wl 40 n AM’{
i ‘\P% WWUW
-50) w% -50)
kAR ol
-60) -60)
-70) -70)
Fi ol
0 | a0 |
Start 5.72 GHz 4 MHz/ Stop 5.76 GHz Start 5.815 GHz 4 MHz/ Stop 5.855 GHz
Title: 49169001 Title: 49169JD01
Comment A: LOWER BAND EDBE H PORT 5 MHZ CHANNEL BPSK Comment A: UPPER BAND EDGE H PORT 5 MHZ CHANNEL BPSK
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Date: 04.JUN.2007 14:25:17 Date: 04.JUN.2007 15:17:29
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Transmitter Band Edge Conducted Emissions: Section 15.247(c) (Continued)

Results: BPSK (10 MHz channel width)

Frequency Antenna Emission Emission Limit Margin Result
(MHz) Port Level (dBm) | Level (dBc) (dBc) (dB)
5725 Horizontal -28.5 321 -30.0 21 Complied
5850 Horizontal -22.9 31.3 -30.0 1.3 Complied
5725 Vertical -27.4 34.0 -30.0 4.0 Complied
5850 Vertical -25.2 34.4 -30.0 4.4 Complied






