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Model and/or type reference ................. : TSN-1.1
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Other identification of the product ........ :

Serial number (PSN): EBL0002154, EBL 0002205

Commercial name: TERRESTAR GENUS

FCCID: OBW120897
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Same as applicant

Manufacturer ...........cccccoooooeeeeinneennnnn. :
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Test method requested ......................... See Standard
Standard .........cccceecievieiiniinenceneee. . USA FCC Part 25 10-1-08 Edition
USA FCC Part 15.207 07-10-08 Edition: Conducted limits
Test procedure ...........ccceeeeveeevveennennnnee..s. 1. PEET000: Medidas de equipos radioeléctricos en condiciones radiadas.

2. PEET003: Medidas conducidas de equipos radioeléctricos.
3. PEEM002: Medida de la emision conducida segun EN55022.

Non-standardized test method ................ N/A
Used instrumentation ...........cccceeeeeeeennnnat Cal. d
al. due
Last Cal. date
1. Semianechoic  Absorber Lined N.A. N.A.
Chamber IR 11. BS
2. Control Chamber IR 12.BC N.A. N.A.

3. Hybrid Bilog antenna Sunol  2008-10 2011-10
Sciences Corporation JB6

4. Antenna mast EM 1072 NMT N.A. N.A.
5. Rotating table EM 1084-4. ON N.A. N.A.

6. Double-ridge Guide Horn antenna  2008-03 2011-03
1-18 GHz HP 11966E

7. Double-ridge Guide Horn antenna  2008-09 2011-09
18-40 GHz Agilent 119665J]

8. EMI Test Receiver R&S ESIB26 2009-09 2011-09

9. Multi Device Controller EMCO N.A. N.A.
2090

10.  Spectrum Analyzer R&S ESU40 2009-11 2011-11

11.  Spectrum Analyzer Agilent E4440A  2008-01 2010-01

12.  Power amplifier AMF-4D-  2009-04 2011-04
00400600-50-30P

13.  Log-Periodic antenna R&S HL 040 2009-10 2012-10

14. RF generator Agilent ESG E4438C 2008-09 2010-09

15. Transient limiter. HP 11947A 2007-01 2010-01

Line  Impedance  Stabilization

16- " Network (L.LS.N.) R&S. ESH2-Z5

2008-01 2010-01

Report template No. .............................. FDT08 11

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means, except in full, without the previous
written permission of AT4 wireless, S.A.
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Competences and guarantees

AT4 wireless, S.A. is a laboratory with a measurement facility in compliance with the requirements of Section
2.948 of the FCC rules and has been added to the list of facilities whose measurements data will be accepted in
conjuction with applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration
Number: 905266.

AT4 wireless, S.A. is a laboratory with a measurement site in compliance with the requirements of RSS 212,
Issue 1 (Provisional) and has been added to the list of filed sites of the Canadian Certification and Engineering
Bureau. Reference File Number: I1C 4621.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration
and maintenance programme for its measurement equipment.

AT4 wireless guarantees the reliability of the data presented in this report, which is the result of the
measurements and the tests performed to the item under test on the date and under the conditions stated on the
report and, it is based on the knowledge and technical facilities available at AT4 wireless at the time of
performance of the test.

AT4 wireless is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification
Bodies or competent Authorities.

3.  This document is only valid if complete; no partial reproduction can be made without previous
written permission of AT4 wireless.

4.  This test report cannot be used partially or in full for publicity and/or promotional purposes without
previous written permission of AT4 wireless and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal documents:
PODTO000: : Procedimiento para el calculo de incertidumbres de medida

FEMI12 07: Formato de calculo de incertidumbre a aplicar en la medida de la tension perturbadora en bornes de
alimentacion segun EN 55022.
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Usage of samples

Samples undergoing test have been selected by: the client.

Sample M/01 is formed by the following elements:

Control No.

30391/22

Description Model Serial No.
Mobile phone with integral TSN-1.1 EBL0002205
antenna

Sample M/02 is formed by the following elements:

Control No.

30391/05

29742/19

Description Model Serial No.
Mobile phone with antenna TSN-1.1 EBL0002154
connector
Dummy battery - -

Sample S/02 is composed of the following elements:

Control N°
30931/22

30931/15
30931/09
29742/74

Description Model Serial N°
PDA (FF3.), R&D
(SAT FCC) TSNI.1 EBL0002205
PDA Battery cover -—- —
Battery 001014
AC/DC adapter - —

Date of reception
2009-12-21

Date of reception

2009-12-21

2009-09-28

Date of reception
2009-12-21

2009-12-21
2009-12-21
2009-11-09

Sample S/04 (Computer Peripheral device mode) is composed of the following elements:

Control N°
30931/22

30931/15
30931/09
29742/64

Description Model Serial N°
PDA (FF3.), R&D
(SAT FCC) TSN1.1 EBL0002205
PDA Battery cover - —
Battery 001014
USB cable - —

With the sample S/04 it was used the next auxiliary element:

Date of reception
2009-12-21

2009-12-21
2009-12-21
2009-11-02

% Description Manufacturer Model Serial N° Date of reception
Tabletop mounted .
- tower PC Cofiman --- --- Property of AT4 wireless.
. Deluxe .
--- Keyboard Logitech keyboard 867640 0104 Property of AT4 wireless.
- Mouse - CLLMEASY 08040 1626 Property of AT4 wireless.
- Monitor Philips 1708 BZ000544231961  Property of AT4 wireless.
Serial/parallel .
--- ports loads --- --- --- Property of AT4 wireless.
1. Sample M/01 has undergone following test(s).
Radiated tests indicated in appendix A.
2. Sample M/02 has undergone following test(s).
All tests indicated in appendix A, except radiated tests.
3. Samples S/02 & S/04 have undergone the next test(s):
Continuous conducted emission, power leads, in appendix B.
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Testing period

The tests have been performed at AT4 wireless.

The performed test started on 2009-12-21 and finished on. 2009-12-28.

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Temperature Min. = 23.3°C
Max. =24.4°C
Relative humidity Min. =53.9 %
Max. = 60.9 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

during the test.

In the semianechoic chamber (21 meters x 11 meters x 8 meters), the following limits were not exceeded

Temperature Min. = 22.4°C
Max. =23.2°C

Relative humidity Min. =59.4 %
Max. =613 %

Air pressure Min. = 1016 mbar
Max. = 1016 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q

Normal site attenuation (NSA)

<=+4 dB at 10 m distance between item
under test and receiver antenna, (30 MHz to
1000 MHz)

Field homogeneity

More than 75% of illuminated surface is
between 0 and 6 dB (26 MHz to 1000
MHz).

In the chamber for conducted measurements the following limits were not exceeded during the test:

Temperature Min. =24.3 °C
Max. =25.6 °C
Relative humidity Min. =513 %
Max. =52.6 %

Air pressure Min. = 1020 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q
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Summary

Considering the results of the performed test according to standards USA FCC Part 25 and 15.207, the item under

test is IN COMPLIANCE with the requested specifications specified in the standard.

NOTE: The results presented in this Test Report apply only to the particular item under test established in page 1
of this document, as presented for test on the date(s) shown in section, “USAGE OF SAMPLES, TESTING

PERIOD AND ENVIRONMENTAL CONDITIONS”.

Remarks and comments

1. The system does not support ATC (Ancillary Terrestrial Component)

Testing verdicts

Not applicable ........cocvveviieiiierieeiecee e : NA
Pass.....ooi : P
Fail oo : F
NoOt MEASUTEd.......couveereieiiniirienieeieeereeiee s : NM
FCC PART 25 PARAGRAPH VERDICT
NA| P | F [NM
Clause 25.202 (d): Frequency tolerance P
Clause 25.202 (f): (1-3): Emission limitations P
Clause 25.204 (a): Power Limits (radiated e.i.r.p.) P
Clause 25.216 (e): Limits on emissions from mobile earth stations for protection of P
aeronautical radionavigation-satellite service
FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
Clause 15.207. Conducted limits P
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APPENDIX A: Test results
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TEST CONDITIONS

Power supply (V):
Vnom = 3.7 Vdc
Vimax =4.2Vde
Vimin = 3.5 Vdc

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum
respectively, as declared by the applicant).

Type of power supply = DC Voltage from rechargeable Li-ion polymer battery

Type of antenna = Integral antenna

TEST FREQUENCIES:
Lowest channel:
2000.015625 MHz for 31.25 kHz bandwidth
2000.03125 MHz for 62.5 kHz bandwidth
2000.078125 MHz for 156.25 kHz bandwidth

Middle channel:

2009.984375 MHz for 31.25 kHz bandwidth
2010.00000 MHz for 62.5 kHz bandwidth
2009.984375 MHz for 156.25 kHz bandwidth

Highest channel:

2019.984375 MHz for 31.25 kHz bandwidth
2019.968750 MHz for 62.5 kHz bandwidth
2019.921875 MHz for 156.25 kHz bandwidth

The Equipment Under Test (EUT) is set in continuous transmission in the above indicated
channels with different modulation modes and nominal bandwidths using a PC laptop and AT
commands.
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The EUT was configured to transmit a modulated carrier signal. An IF bandwidth of 1 kHz was used
for modulation /2 BPSK and nominal bandwidth of 31.25 kHz, n/4 QPSK and nominal bandwidth
of 31.25 kHz, and n/4 QPSK and nominal bandwidth of 62.5 kHz. An IF bandwidth of 2 kHz was
used for modulation n/4 QPSK and nominal bandwidth of 156.25 kHz.

The 99 % and -26 dB bandwidth are measured with the built in function of the spectrum analyser

(see next plots)

RESULTS

/2 BPSK modulation and nominal bandwidth of 31.25 kHz

Channel Lowest Middle Highest
99% bandwidth (kHz) 27.35 27.15 27.42
-26 dB bandwidth (kHz) 31.53 31.59 31.77
Measurement uncertainty (kHz) <+6.5
/4 QPSK modulation and nominal bandwidth of 31.25 kHz
Channel Lowest Middle Highest
99% bandwidth (kHz) 28.02 28.04 27.99
-26 dB bandwidth (kHz) 31.84 31.96 32.01
Measurement uncertainty (kHz) <+6.5
/4 QPSK modulation and nominal bandwidth of 62.5 kHz
Channel Lowest Middle Highest
99% bandwidth (kHz) 55.01 55.60 55.52
-26 dB bandwidth (kHz) 63.39 62.99 63.87
Measurement uncertainty (kHz) <+6.5
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Channel Lowest Middle Highest
99% bandwidth (kHz) 138.34 138.07 137.63
-26 dB bandwidth (kHz) 157.33 158.40 158.69
Measurement uncertainty (kHz) <+6.5
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99% OCCUPIED BANDWIDTH
/2 BPSK modulation and nominal bandwidth of 31.25 kHz

Lowest Channel

% Agilent

Ref 30 dBm #ftten 48 dB

#Peak wmw

T 7 A

16

4B/ N Ve

Offst f '\\ )

16

g mwf‘m—rw’“ N e o,

LaAw

Ml 52

Center 2008 815 62 GHz Span 186 kHz
#Res BH 1 kHz #\/BH 3 kHz Sweep 95,6 ms (6A1 pts)
Occupied Bandwidth Occ BH Z Pur  99.60 7

27.3526 kHz ¥ dB -26.00 4B

Transmit Freq Error -698.452 Hz
% dB Bandwidth 31.526 kH=z

Middle Channel

¥ Agilent

Ref 38 dBm #Atten 40 dB
Peak
¥rea e

LAy

Ml 52
Center 2,009 934 38 GHz Span 186 kHz
#Res BH 1 kHz #VBH 3 kHz Sweep 95.6 ms (GAL pts)

Occupied Bandwidth Occ BH % Pwr  99.00 %
27.1462 kHz x dB  -26.00 dB

Transmit Freq Error -5@aG,. 761 Hz
% dB Bandwuidth 31.591 kHz

Report N°(NIE): 30931RET.001 Page 13 of 69 19/01/2010



Highest Channel

AT4@

WireLess

# Agilent

Ref 38 dBm

#Atten 48 dB

#Peak

s T e e

LaAy

M1 52

Center 2.019 3984 35 GHz

#Ras BH 1 kHz

Occupied Bandwidth

27.4161 kHz

Transmit Freq Error  -554.235 Hz
% dB Banduidth 31.772 kHz

#YBH 3 kHz

Span 1608 kHz
Sweep 95.6 ms (01 pts)

Occ BH ¥ Pwr 99,88 %
®x dB -26.00 dB

/4 QPSK modulation and nominal bandwidth of 31.25 kHz

Lowest Channel

# Agilent

Ref 38 dBEm

#Atten 40 dB

#Peak

P M,

?\f

/

A -

LgAw

M1 352

Center 2080 615 62 GHz

#Res BH 1 kHz
Occupied

Bandwidth
28.0198 kH=z

Transmit Freq Error -472.813 Hz
% B Bandwuidth 31.348 kHz

#/BW 3 kHz

Span 188 kHz
Sweep 95.6 ms (6A1 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B
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¥ Agilent

Ref 38 dBm

#Atten 48 4B

#Pealk

W\fum '/\.;'Ir\

Log
16

?\f

dB/

/

Offst

]

18

i Mt P o,

LaAy

Ml 52

Start 2.083 934 38 GHz

#Res BW 1 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

28.0413 kHz

#/BH 3 kHz

-577.295 Hz

31,956 kHz

Stop 2810 634 38 GHz
Sween 95.6 ms (601 pts)

Occ BH % Pwr 99,80 ¥
®x dB -26.80 4B

Highest Channel

3 Agilent

Ref 38 dBm

#Atten 40 dB

#Peak

P A e Ty

o

/

/

LaAw

M1 52

Center 2819 984 38 GHz

#Res BHW 1 kHz

Occupied Bandwidth
27.9932 kHz

Transmit Freq Error
% dB Bandwidth

-493.486 Hz

32.815 kHz

#4BH 3 kHz

Span 1608 kHz
Sweep 956 ms (601 prs)

Occ BH ¥ Pur 99,680 ¥
¥ dB -26.08 dB
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/4 QPSK modulation and nominal bandwidth of 62.5 kHz

Lowest Channel

- Agilent
Ref 30 dBm #Atten 40 4B
#Peak
LDQ oy A
10 ¥ "
dB/ N f \ .
Offst
18 e e A/I ﬁL"M Pt gt
LaPy
Ml 52
Center 2,008 831 2 GHz Span 280 kHz
#Res BH 1 kHz #JEBH 3 kHz Sweep 191.2 ms (6B pts)
Occupied Bandwidth Occ BH % Pwr 9900 /
55.0103 kHz ®x dB -26.00 dB

Transmit Freq Error  -430.242 Hz
% dB Bandwidth £3.390 kHz

Middle Channel

% Agilent

Ref 36 dBm #Atten 48 dB
#Peak
Pt Nl e ey

1

10 il ®
dB/ N ! \ e
Offst " I

]dg WWU e P %W

LaPw

Ml 52
Center 2,018 A08 A GHz Span 288 kHz
#Res BH 1 kHz #YBH 3 kHz Sweep 191.2 ms (6A1 pts)

Occupied Bandwidth Occ BW % Pur  99.00 7
55.6006 kHz x dB -26.00 dB

Transmit Freq Error  -129.869 Hz
% dB Bandwidth 62,998 kHz
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Highest Channel

w5 Agilent

Ref 36 dBm #Atten 40 dB

#Peak

Log &’N fon o, fn"'\..\‘.mt\(v?
18

dB/ / 4

4 <
?EFSt Py th‘_l'!lm A, \J\h"* s, Ul. K
R N i g

LaAw

Ml 52
Center 2.819 965 8 GHz Span 288 kHz
#Res BEW 1 kHz #UEBH 3 kHz Sweep 191.2 ms (BB pts)

Occupied Bandwidth Occ BW % Pwr  99.00 /
55.5177 kHz x dB -26.00 dB

Transmit Freq Error —350.393 Hz
% B Bandwidth 53.875 kHz

/4 QPSK modulation and nominal bandwidth of 156.25 kHz

Lowest Channel

x5 Agilent

kef 38 dBm #Atten 48 JdB
#Peak P L L U Y

= +
? g st W A et e A'\HM '“'“""\"\"M.Av L )

LaAy

Ml S2
Center 2.000 678 1 GHz Span 460 kHz
#Res BH 2 kHz #UEH 18 kHz Sweep 93.28 ms (BA1 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 7
138.3456 kHz x dB -26.00 dB

Transmit Freq Error 4395712 Hz
% dB Bandwuidth 157.327 kHz
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4 Agilent

Ref 38 dBm

#Atten 48 dB

#Peak

P L W e,

o

=3
e e AM!\NV"’,"J-J

16 I

LaPw

ML 52

Center 2,003 3584 4 GHz

#Res BH 2 kHz

Occupied Bandwidth

138.0669 kHz

Transmit Freq Error  -497.731 Hz

% dB Bandwidth

158,396 kHz

#YBH 18 kHz

Span 408 kHz
Sweep 93.28 ms (6O pts)

Occ BH % Pwr 99.68 %
®x dB -26.00 JB

Highest Channel

x Agilent

Ref 38 dBm

#Atten 40 dB

#Peaak

o

/

g .-*'n.wf"-..ﬂ'r":'{hj

%\-\ P ﬂ“u.w h

LaAw

M1 52

Center 2,013 921 9 GHz

#Res BH 2 kHz

Occupied Bandwidth

#UBW 18 kHz

Span 4608 kHz
Sweep 93.28 ms (6A1 pts)

Occ BH ¥ Pwr 99,08 ¥

137.6289 kHz % B -26.00 dB
Transmit Freq Error -557.277 Hz
¥ dB Bandwidth 155,693 kH=z
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The carrier frequency of each earth station transmitter shall be maintained within 0.001 percent (10
ppm) of the reference frequency.

METHOD

The frequency tolerance measurements over temperature variations were made over the temperature
range of —30°C to +50°C. The EUT was placed inside a climatic chamber and the temperature was
raised hourly in 10°C steps from —30°C up to +50°C.

The EUT was set in continuous transmission without modulation (continuous wave), in the middle
channel and the maximum frequency error was measured using a spectrum analyser.

RESULTS

Frequency stability over temperature variations.

Frequency measured at ambient temperature: 2009.983709 MHz (Reference).

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 150 0.0746 0.00000746
+40 131 0.0652 0.00000652
+30 41 0.0204 0.00000204
+20 -168 -0.0836 -0.00000836
+10 -240 -0.1194 -0.00001194
0 -354 -0.1761 -0.00001761
-10 -352 -0.1751 -0.00001751
-20 -380 -0.1891 -0.00001891
-30 -587 -0.2920 -0.00002920
Report N°(NIE): 30931RET.001 Page 19 of 69 19/01/2010



Frequency stability over voltage variations.

Frequency measured at ambient temperature: 2009.983709 MHz (Reference).
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Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.2 -69 -0.0343 -0.00000343
Vmin 3.5 -64 -0.0318 -0.00000318
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RF Output Power (conducted.)

SPECIFICATION
§2.1046

METHOD
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The conducted RF output power measurements were made at the RF output terminals of the EUT
using an attenuator and a spectrum analyser. The EUT was set in continuous transmission and

different modes of modulation and nominal bandwidths.

RESULTS

MAXIMUM OUTPUT POWER (CONDUCTED). See plots in next pages.

/2 BPSK modulation and nominal bandwidth of 31.25 kHz

Channel Lowest Middle Highest
Maximum peak power (dBm) 32.92 32.55 32.27
Maximum peak power (W) 1.96 1.80 1.69
Measurement uncertainty (dB) +0.5
/4 QPSK modulation and nominal bandwidth of 31.25 kHz
Channel Lowest Middle Highest
Maximum peak power (dBm) 33.19 32.89 32.82
Maximum peak power (W) 2.08 1.94 1.91
Measurement uncertainty (dB) +0.5
/4 QPSK modulation and nominal bandwidth of 62.5 kHz
Channel Lowest Middle Highest
Maximum peak power (dBm) 33.36 33.09 32.79
Maximum peak power (W) 2.17 2.04 1.90
Measurement uncertainty (dB) +0.5
/4 QPSK modulation and nominal bandwidth of 156.25 kHz
Channel Lowest Middle Highest
Maximum peak power (dBm) 33.47 33.28 33.0
Maximum peak power (W) 2.22 2.13 2.00
Measurement uncertainty (dB) +0.5

Report N°(NIE): 30931RET.001

Page 21 of 69

19/01/2010



PEAK OUTPUT POWER (CONDUCTED).

/2 BPSK modulation and nominal bandwidth of 31.25 kHz

Lowest Channel

AT4@

= Agilent

Ref 35 dBm

#Atten 48 dB

Mkrl 2.008 821 GHz
32.92 dBm

#Peak

PR

#LgAw Lt

V1 sz

53 FC

£
FTun

Swp

Center 2000 016 GHz
#Res BH 300 kHz

#WBH 1 MHz

Middle Channel

Span 3 MHz
Sweep 1 ms (BB pts)

¥ Agilent

Ref 35 dEm

#ftten 48 JB

Mkrl 2.018 889 GHz
32.55 dBm

#Peak

%

#LoAw

Wl os2

53 FC

ECf
FTun

Swp

Center 2.089 984 GHz
#Res BN 306 kHz

#/BH 1 MHz
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Highest Channel

3 Agilent

Mkrl 2.819 999 GHz
Ref 35 dBm #Atten 48 dB 32.27 dBm

#Peak
Log /‘E\

sLgAy L, ey W‘»fwfw/ \’WWAWJMMM.

Wl 52
53 FC

£
FTun
Swp

Center 2019 984 GHz Span 3 MHz
#Res BH 300 kHz #YBH 1 MH=z Sweep 1 ms (681 pts)

/4 QPSK modulation and nominal bandwidth of 31.25 kHz

Lowest Channel

- Agilent

Mkrl 2.008 916 GHz
Ref 35 dBm #Atten 40 dB 33.13 dBm

#Peak
e RN

' b
#Lgfv WWW‘M Pt Arget oty 1t

Wl s2
53 FC

£t
FTun
Swp

Center 2.000 816 GHz Span 3 MHz
#Res BW 300 kHz #\JBH 1 MHz Sweep 1 ms (GB1 pts)
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Middle Channel

3 Agilent

AT4@

WireLess

Ref 35 dBm

#Atten 40 4B

Mkrl 2.889 964 GHz
32.83 dBm

#Peak

SN

#LgAY |ty il

WM\MM fPrgt A

W1 sz

53 FC

£if
FTun

Swp

Center 2.089 934 GHz
#Res BH 308 kHz

#YBH 1 MHz

Highest Channel

Span 3 MHz
Sweep 1 ms (601 prsy

# Agilent

Ref 35 dBm

#Atten 48 dB

Mkrl 2.819 964 GHz
32.82 dBm

#Paak

SN

sl gy pa edns

W1 52

WWWW\“W |n|..L‘|

53 FC

£0f
FTun

Swp

Center 2.819 984 GHz
#Res BH 306 kHz

#BH 1 MHz

Span 3 MH=z
Sweep 1 ms (601 pts)
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/4 QPSK modulation and nominal bandwidth of 62.5 kHz

Lowest Channel

AT4@

- Agilent

Ref 35 dBm

#Atten 48 dB

Mkrl 2.008 836 GHz
33.36 dBm

#Feak

N

#LgPy bt Y

Y

53 FC

NN
FTun

Swp

Center 2.080 831 GHz
#Res BW 308 kHz

#VBH 1 MHz

Middle Channel

# Agilent

Span 3 MHz
Sweep 1 oms (601 pts)

Ref 35 dBm

#Atten 48 dB

Mikrl 2.809 990 GHz
33.89 dBm

#Peak

TIN

#LAAY | patnartfoetriott

V1 52

53 FC

£f):
FTun

Swp

Center 2.016 808 GHz
#Res BH 308 kHz

#VEH 1 MHz
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Highest Channel

AT4@

WireLess

w5 Agilent

Ref 35 dBm

#Atten 40 4B

Mkrl 2.819 964 GHz

32.79 dBm

#Peak

SN

#lafly | et

V1 52

53 FC

£
FTun

Swp

Center 2.819 969 GHz

#Res BH 308 kHz

#YEH 1 MHz

Span 3 MHz

Sweep 1 oms (BA1 pts)

/4 QPSK modulation and nominal bandwidth of 156.25 kHz

Lowest Channel

3 Agilent

Ref 35 dBm

#Atten 40 dB

Mkrl 2.808 183 GHz

33.47 dBm

#Peak

e

/]

/

N

#Lgfv MW

¥l 52

33 FC

£
FTun

Swp

Center 2808 878 GHz
#Res BW 1 MHz

#WBW 3 MHz
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Middle Channel

¥ Agilent

AT4@

WireLess

Ref 35 dBm

#Atten 40 4B

Mkrl 2.883 934 GHz

33.28 dBm

#Peak

,—f’ﬂ_‘%f_"_'_“-ﬁ—_h

N

#L oAy gl

V1 52

33 FC

NN
FTun

Swp

Center 2,883 934 GHz
#Res BH 1 MHz

#\BH 3 MHz

Highest Channel

# Agilent

Span 5 MHz

Sweep 1 ms (BAL pts)

Ref 35 dBm

#Atten 48 dB

Mkrl 2.819 889 GHz

33.08 dBm

#Peak

/-f_%_“‘m

7

#LgAw JIuWM/

V1 52

53 FC

£f):
FTun

Swp

Center 2.819 922 GHz
#Res BH 1 MHz

#VEH 3 MHz
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WireLESS

Power limits (radiated e.i.r.p.)

SPECIFICATION
§25.204 (a)

In bands shared coequally with terrestrial radio communication services, the equivalent isotropically
radiated power transmitted in any direction towards the horizon by an earth station, other than an
ESV, operating in frequency bands between 1 and 15 GHz, shall not exceed the following limits
except as provided for in paragraph (c) of this section:

+40 dBW (70 dBm) in any 4 kHz band for 6 <= 0°
+40 + 3 6 dBW in any 4 kHz band for 0° < 8§ <= 5°

where 0 is the angle of elevation of the horizon viewed from the center of radiation of the antenna of
the earth station and measured in degrees as positive above the horizontal plane and negative below
it.

METHOD

For radiated measurements the EUT was placed on a 1 m high non-conductive stand inside an
anechoic chamber. The measuring antenna was placed at 1 m distance and connected to a spectrum
analyser. The EUT is set in continuous transmission with different modes of modulation and
nominal bandwidths. The orientation of the EUT is varied for maximum output power.

The Effective Isotropic Radiated Power (E.LLR.P.) is obtained by using the Substitution Method
according to ANSI/TIA/EIA-603-C: 2004.

The resolution bandwidth used is 3 kHz and an additional correction of 1.25 dB (10*log 4/3) is
added to extrapolate the result for 4 kHz measurement bandwidth.

RESULTS
MAXIMUM EFFECTIVE ISOTROPIC RADIATED POWER E.LR.P. (RADIATED).

/2 BPSK modulation and nominal bandwidth of 31.25 kHz

Substitution method data

Frequency Max. Polarization | (1) Generator | (2) Cable (3) Substitution EIR.P. EIR.P.
(MHz) at Instrument +power loss (dB) antenna gain Gi (dBm) = (dBm)
max. reading reading amplifier (respect to isotropic | (1)—(2) +(3) | corrected for
(dBm) output (dBm) radiator) (dB) 4 kHz BW
2000.0096 -5.74 Horizontal 20.91 0.9 7.65 27.66 2891
2009.9778 -5.55 Horizontal 21.10 0.9 7.65 27.85 29.10
2019.9782 -5.61 Horizontal 21.14 0.9 7.65 27.89 290.14
Channel Lowest Middle Highest
Maximum peak power (dBm) 28.91 29.10 29.14
Maximum peak power (W) 0.78 0.81 0.82
Measurement uncertainty (dB) +4.0
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WireLess
/4 QPSK modulation and nominal bandwidth of 31.25 kHz
Substitution method data
Frequency Max. Polarization | (1) Generator | (2) Cable (3) Substitution EIR.P. EIR.P.
(MHz) at Instrument +power loss (dB) antenna gain Gi (dBm) = (dBm)
max. reading reading amplifier (respect to isotropic | (1)—(2) +(3) | corrected for
(dBm) output (dBm) radiator) (dB) 4 kHz BW
2000.0086 -6.67 Horizontal 19.98 0.9 7.65 26.73 27.98
2009.9783 -6.54 Horizontal 20.11 0.9 7.65 26.86 28.11
2019.9772 -6.81 Horizontal 19.94 0.9 7.65 26.69 27.94
Channel Lowest Middle Highest
Maximum peak power (dBm) 27.98 28.11 27.94
Maximum peak power (W) 0.63 0.65 0.62
Measurement uncertainty (dB) +4.0
/4 QPSK modulation and nominal bandwidth of 62.5 kHz
Substitution method data
Frequency Max. Polarization | (1) Generator | (2) Cable (3) Substitution EIR.P. EIR.P.
(MHz) at Instrument output (dBm) | loss (dB) antenna gain Gi (dBm) = (dBm)
max. reading reading (respect to isotropic | (1)—(2) +(3) | corrected for
(dBm) radiator) (dB) 4 kHz BW
2000.0272 -7.51 Horizontal 19.14 0.9 7.65 25.89 27.14
2009.9910 -7.67 Horizontal 18.98 0.9 7.65 25.73 26.98
2019.9663 -8.06 Horizontal 18.69 0.9 7.65 25.44 26.69
Channel Lowest Middle Highest
Maximum peak power (dBm) 27.14 26.98 26.69
Maximum peak power (W) 0.52 0.50 0.47
Measurement uncertainty (dB) +4.0
/4 QPSK modulation and nominal bandwidth of 156.25 kHz
Substitution method data
Frequency Max. Polarization | (1) Generator | (2) Cable (3) Substitution EIR.P. EIR.P.
(MHz) at Instrument output (dBm) | loss (dB) antenna gain Gi (dBm) = (dBm)
max. reading reading (respect to isotropic | (1) —(2)+(3) | corrected for
(dBm) radiator) (dB) 4 kHz BW
2000.0328 -10.44 Horizontal 16.21 0.9 7.65 22.96 24.21
2009.9407 -10.52 Horizontal 16.13 0.9 7.65 22.88 24.13
2019.9078 -11.17 Horizontal 15.58 0.9 7.65 22.33 23.58
Channel Lowest Middle Highest
Maximum peak power (dBm) 24.21 24.13 23.58
Maximum peak power (W) 0.26 0.26 0.23
Measurement uncertainty (dB) +4.0
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Emission limitations. Spurious emissions at antenna terminals

SPECIFICATION
§2.1051 and §25.202 (f)

METHOD

The EUT RF output connector was connected to a spectrum analyser using a 50 ohm attenuator and
it is set in continuous transmission with different modes of modulation and nominal bandwidths.
The spectrum was investigated from 30 MHz to 25 GHz using a resolution bandwidth of 100 kHz.

The reading of the spectrum analyser is corrected with the attenuation loss of connection between
output terminal of EUT and input of the spectrum analyser.

Each emission peak detected is measured using a resolution bandwidth of 3 kHz and an additional
correction of 1.25 dB (10*log 4/3) is added to the instrument reading to extrapolate the result for 4
kHz measurement bandwidth.

Measurement Limit:

According to specification, in any 4 kHz band, the center frequency of which is removed from the
assigned frequency by more than 250 percent of the authorized bandwidth: An amount equal to 43 dB
plus 10 times the logarithm (to the base 10) of the transmitter power in watts.

At Po transmitting power, the specified minimum attenuation becomes 43+10log (Po), and the level in
dBm relative Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] = - 13 dBm

RESULTS (see plots in next pages)

/2 BPSK modulation and nominal bandwidth of 31.25 kHz
1. CHANNEL: LOWEST

Spurious frequency (MHz) | Level (dBm) measured with 3 kHz BW Level (dBm) corrected for 4 kHz BW
4000.0187 -32.50 -31.25
6000.0338 -39.23 -37.98
8000.0847 -34.76 -33.51

2. CHANNEL: MIDDLE

Spurious frequency (MHz) | Level (dBm) measured with 3 kHz BW Level (dBm) corrected for 4 kHz BW

4019.9797 -32.25 -31.00
6029.9704 -40.12 -38.87
8039.9167 -34.04 -32.79

3. CHANNEL: HIGHEST

Spurious frequency (MHz) | Level (dBm) measured with 3 kHz BW Level (dBm) corrected for 4 kHz BW

4039.9562 -32.37 -31.12
6059.9696 -39.51 -38.26
8079.9599 -35.05 -33.80
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/4 QPSK modulation and nominal bandwidth of 31.25 kHz
1. CHANNEL: LOWEST

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4000.0187 -32.31 -31.06
6000.0281 -40.12 -38.87
8000.0725 -35.26 -34.01

2. CHANNEL: MIDDLE

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4019.9555 -32.10 -30.85
6029.9648 -39.02 -37.77
8039.9482 -35.94 -34.69

3. CHANNEL: HIGHEST

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4039.9558 -32.58 -31.33
6059.9583 -40.17 -38.92
8079.9118 -34.65 -33.40

/4 QPSK modulation and nominal bandwidth of 62.5 kHz
1. CHANNEL: LOWEST

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4000.0505 -32.41 -31.16
6000.0642 -40.60 -39.35
8000.1005 -35.19 -33.94

2. CHANNEL: MIDDLE

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4020.9882 -32.41 -31.16
6029.9916 -41.14 -39.89
8040.0218 -35.18 -33.93

3. CHANNEL: HIGHEST

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4039.9255 -32.29 -31.04
6059.8787 -40.33 -39.08
8079.8976 -35.26 -34.01

/4 QPSK modulation and nominal bandwidth of 156.25 kHz

1. CHANNEL: LOWEST

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4000.1174 -36.35 -35.10
6000.3101 -43.40 -42.15
8000.3691 -36.19 -34.94

2. CHANNEL: MIDDLE

Spurious frequency (MHz)

Level (dBm) measured with 3 kHz BW

Level (dBm) corrected for 4 kHz BW

4020.0253 -34.68 -33.43
6029.9189 -43.52 -42.27
8039.8775 -36.57 -35.32

3. CHANNEL: HIGHEST

Spurious frequency (MHz) | Level (dBm) measured with 3 kHz BW Level (dBm) corrected for 4 kHz BW
4039.8132 -32.94 -31.69
6059.8033 -42.69 -41.44
8079.6277 -36.10 -34.85
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/2 BPSK modulation and nominal bandwidth of 31.25 kHz

1. CHANNEL: LOWEST

3% Agilent

Ref 35 dBm

#Atten 48 dB

AT4@

Mkrl 3.98 GHz
-31.37 dBm

#Peak

=

1.6

dBm

#PRyg

MMMWW N

W1 352

Start 3@ MHz
#Res BH 108 kHz

#YBW 3080 kHz

Sweep 2,386 5 (6B pts)

Stop 25.08 GHz

Markear
1
2
3

Tracea
(1
[ )]
(1

Type
Frag
Frag
Freg

¥ Axiz

3.98 GHz
£.98 GH=z
83.82 GHz

Amplituda
-31.37 dEm
-36.26 dBm
-33.43 dEm

WireLess

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

2. CHANNEL: MIDDLE

w5 Agilent

Ref 35 dBm

#Atten 48 dB

Mkr3 8.82 GHz
-31.84 dBm

#Peak

1.8

—

dErn Hv+4wwnjx4dwﬂv\ﬂ~ﬁ»

#PAvy

HM¢waM“ T;wxaquww¢hw» P

Wl 52

Start 30 MHz
#Res BH 160 kHz

#/BW 388 kHz

Sweep 2.386 5 (6A1 pts)

Stop 25.08 GHz

Marker
1
2
3

Trace
1
1
(1)

Type
Freq
Freg
Freq

¥ Auig

4,83 GHz
6.HZ2 GHz
8.82 GHz

Amplitude
-31.65 dBm
-37.8E dBEm
-31.84 dBEm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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3. CHANNEL: HIGHEST

2 Agilent

AT4@

WireLess

Mkr3 8.66 GHz

Ref 35 dBm #Atten 40 4B -34.87 dBm
#Peak
Log
18
dB/
Offst
14
dB
]
Lo ¢z %
#PAyg
Y1 s2
Start 38 MHz Stop 2580 GHz
#Res BH 180 kHz #UBH 300 kHz Sweep 2.386 5 (61 pts)
Marker Trace Type K Axis Amplitude
1 1 Freq 4.83 GH=z -31.74 dBm
2 1 Freq E.HE GHz -36.23 dBm
3 1 Frag 8.HE GH=z -34.87 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

/4 QPSK modulation and nominal bandwidth of 31.25 kHz

1. CHANNEL: LOWEST

% Agilent

Mkr3 8.82 GHz

Ref 35 dBm #Atten 48 dB -32.94 dBm
#Peak
Log
18
dB/
Offst
18
dB
ol 1
L8 7 3 ¢ A
35[;” » T TR 7 ¥ S NI e (e e S S
vd
VY1 52
Start 38 MHz Stop 25.88 GHz
#Res BH 100 kHz #+YBH 368 kHz Sweep 2386 5 (GAL pts)
Markar Traca Type ¥ Axis Amplitude
1 1y Freq 3.98 GHz -28.92 dBm
2 [ Freq 5.98 GHz -35.94 dBm
3 1> Frag 8.82 GHz -32.94 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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2. CHANNEL: MIDDLE

AT4@

W Agilent

Mkr3 8.82 GHz

Ref 35 dBm #Atten 40 4B -34.53 dBm
#Peak
Log
18
dB/
Offst
16
dB
] 1
1.4 ? é g
fgghg MM»WMJ *”M“Jhwwvwwm“#mmﬂi”““"“””“““f““H”MPMMMh¢AwmwwvmedeMwMﬁvvvﬂﬁxmm
V1 52
Start 38 MHz Stop 25.88 GHz
#fes BW 188 kHz #+UEH 308 kHz Sweep 2,386 5 (601 pts)
Markar Trace Typea ¥ Axis Amplituda
1 1> Frag 4,83 GHz -38.11 dBm
2 1y Frag 6.82 GH=z -34.25 dBm
3 1> Frag 8.82 GHz -34.,53 dBm

WireLess

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

3. CHANNEL: HIGHEST

# Agilent

Ref 35 dBm

#Atten 48 dB

Mkrl 4.83 GHz
-31.53 dBm

#Peak

=
R

1.6

—0

dBm
#PAvg

2
g\wimm“mwﬂmwmhwawmmwww“&f“””““

Wl 52

Start 3@ MH=z
#Res BH 180 kHz

#\YBW 300 kHz

Sweep 2.386 s (BB pts)

Stop 25.88 GHz

Markar Tracea
1 1
2 1
3 (1

Typea
Freq
Freq
Fragq

¥ Axig

4.83 GHz
B.BE GHz
8.66 GHz

Amplituda
-31.53 dBm
-35.13 dBm
-32.31 dBn

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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/4 QPSK modulation and nominal bandwidth of 62.5 kHz

1. CHANNEL: LOWEST

% Agilent

Ref 35 dBm

#Atten 40 dB

AT4@

Mkrl 3.98 GHz
-30.581 dBm

#Peak

e

2
JWMWW

LY

Start 38 MHz
#Res BH 106 kHz

#VEH 380 kHz

Sweep 2,386 5 (BA1 pts)

Stop 25.08 GHz

Marker Traca
1 1y
2 1y
3 1y

Type
Frag
Freg
Freq

* Axis

3.98 GHz
£.98 GH=z
8.82 GHz

Amplitude
-36.81 cBm
-35.65 cBn
-33.68 dBm

WireLess

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

2. CHANNEL: MIDDLE

# Agilent

Ref 35 dBm

#Atten 40 dB

Mkr3 &.82 GHz
-33.87 dBm

#Peak

O

0

me

MMWW

W1 52

Start 38 MHz
#Res BHW 180 kHz

#VBH 306 kHz

Sweep 2,386 5 (681 pts)

Stop 25.88 GHz

Marker Trace
1 1y
2 1
3 1y

Type
Freg
Freq
Frag

¥ Hxis

4.83 GH=z
G.82 GH=z
83.82 GHz

Amplitude
-31.28 dBm
-35.44 dBm
-33.87 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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3. CHANNEL: HIGHEST

# Agilent

AT4@

Mkrl 4.83 GHz

Ref 35 dBm #Atten 40 dB -29.60 dBm
#Peak
Log
18
dB/
Offst
18
dB
] 1
10 L
m N I e T wry IR F N e STt
#Phvg bt T et
Y1 52
Start 30 MHz Stop 25.88 GHz
#Res BH 100 kHz #\BH 300 kHz Sweep 2.386 5 (6@1 pts)
Marker Trace Type ¥ Axis Amplitude
1 1y Frag 4.83 GH=z -29.68 odBm
2 1 Frag G.HE GHz -35.59 dBm
3 (] Freg 8.8E GH=z -31.39 dBEm

WireLess

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

/4 QPSK modulation and nominal bandwidth of 156.25 kHz

1. CHANNEL: LOWEST

- Agilent

Mkre 5.98 GHz

Ref 35 dBm #Atten 48 dB -34.12 dBm
#Peak
Log
1@
dB/
Offst
14
dB
ol 1
1.8 ? é 3
g P e o e S T e s R M
v
W1 52
Start 3@ MHz Stop 25,88 GHz
#Res BW 100 kHz #WEBH 308 kHz Sweep 2,386 5 (61 pts)
Marker Trace Type ¥ Axis Amplitude
1 (% Frag 3.98 GHz -38.35 dBm
2 1 Freg 5.98 GHz -34.12 dBm
3 1 Freg 83.62 GHz -34.35 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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2. CHANNEL: MIDDLE

% Agilent

Mkrl 4.83 GHz

Ref 35 dBm #Atten 40 dB -31.89 dBm
#Peak
Log
18
dB/
Offst
18
dB
ol 1
1.8 z o
dBm MWMWW T TS TR pTI B A
#PAvg
V1 52
Start 38 MHz Stop 25.08 GHz
#Res BH 100 kHz #UEH 368 kHz Sweep 2,386 5 (BA1 pts)
Marker Trace Type * Axiz Amplitude
1 1 Frag 4,83 GHz -31.89 dBm
2 1 Frag E.B2 GHz -37.86 dBm
3 1 Frag 8.82 GHz -31.75 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

3. CHANNEL: HIGHEST

- Agilent

Mkr2 6.86 GHz

Ref 35 dBm #Atten 40 dB —-37.78 dBm
#Peak
Log
1@
dB/
Offst
18
dB
Dl 1
Lo S
#PHwg
V1 52
Start 38 MHz Stop 25.88 GHz
#Res BW 186 kHz #/BH 300 kHz Sweep 2.386 5 (601 pts)
Marker Trace Type ¥ Axic Amplitude
1 1 Frag 4.83 GHz -29.87 dBm
2 [y Freg E.HE GHz -37.78 dBm
3 1 Frag 89.86 GHz -34.73 dBm

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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Emission limitations. Emission mask

SPECIFICATION
§2.1051 and §25.202 (f)

METHOD

The EUT RF output connector was connected to a spectrum analyser using a 50 ohm attenuator and
it is set in continuous transmission with different modes of modulation and nominal bandwidths.

The reading of the spectrum analyser is corrected with the attenuation loss of connection between
output terminal of EUT and input of the spectrum analyser.

The resolution bandwidth used is 3 kHz and an additional correction of 1.25 dB (10*log 4/3) is
added to the instrument reading to extrapolate the result for 4 kHz measurement bandwidth.

Measurement Limit:

The mean power of emissions shall be attenuated below the mean output power of the transmitter in
accordance with the following schedule:

(1) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by
more than 50 percent up to and including 100 percent of the authorized bandwidth: 25 dB;

(2) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by
more than 100 percent up to and including 250 percent of the authorized bandwidth: 35 dB;

(3) In any 4 kHz band, the center frequency of which is removed from the assigned frequency by
more than 250 percent of the authorized bandwidth: An amount equal to 43 dB plus 10 times the
logarithm (to the base 10) of the transmitter power in watts;

At Po transmitting power, the specified minimum attenuation becomes 43+10log (Po), and the level in
dBm relative Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] = - 13 dBm

RESULTS (see plots in next pages)
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/2 BPSK modulation and nominal bandwidth of 31.25 kHz

1. CHANNEL: LOWEST

2 Agilent

AT4@

WireLess

Ref 32.92 dBm

#Atten 32 dB

#Hvg

et

#PAvg

UL g2 e

33 FC

£0fk
58k

Swn

Center 2808 01
#Res BH 3 kHz

58 GHz

2. CHANNEL: MIDDLE
¥ Agilent

#YBH 3 kHz

Span 306 kHz
#Sweep 5 5 (GO1 prs)

Ref 32.55 dBm

#Htten 32 dB

#Avun

#PRvg

W1 S2Amtra g

-

33 FC

£ifx
f>50k

Sp

Center 2.009 9
#Res BH 3 kHz

4 4 GHz
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3. CHANNEL: HIGHEST

# Agilent

AT4@

WireLess

Ref 32.27 dBm

#Atten 32 dB

#Hvg
Log

it i

#PAvy

W1 s2 P

|’—
#Mwww#wnwwwﬂﬂ#juijbw

33 FC

TP e 4
if

£
58k

Swp

Center 28019 9
#Res BH 3 kHz

39 GHz

#\BH 3 kHz

/4 QPSK modulation and nominal bandwidth of 31.25 kHz
1. CHANNEL: LOWEST

Span 308@ kHz
#Sweep 5 5 (GA1 pts)

2 Agilent

Ref 33.19 dBm

#Atten 32 dB

#Hwg

#PAvg

Q|
| dwﬂwf Y

UL gl

53 FC

£
50k

Swp

Center 2.808 @15 5 GHz

#Res BH 3 kHz

#YBH 3 kHz
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2. CHANNEL: MIDDLE

# Agilent

Ref 32.89 dBm #Atten 32 dB
#Avg

| |
] L
#PAvy l MW‘{ mw l
U1 S A ey,

£0f
58k
Swp

Center 2.009 984 4 GHz Span 388 kHz
#Res BH 3 kHz #UBH 3 kHz #Sweep 5 5 (B@1 prs)

3. CHANNEL: HIGHEST

3 Agilent

Ref 32.32 dBm #Atten 32 dB
#Avg
Log

16 =4
/
(Offst

11.2
dB

L
F

#PAvg

M1 52 WW M’“’“"’“‘ﬂ"‘%w !
33 FC

£t
50k
Swp

q:—
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#Res BH 3 kHz #YBH 3 kHz #Sweep 5 5 (6B pts)
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/4 QPSK modulation and nominal bandwidth of 62.5 kHz
1. CHANNEL: LOWEST

- Agilent

Ref 33.36 dBm #Atten 34 dB
#ug
Log
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4 -

e —

#PAvg [ . .Nw LMA‘M\“ I I

" T
V1 s2 et -
$3 ™t o
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2. CHANNEL: MIDDLE

# Agilent

Ref 33.89 dBm #Atten 34 dB
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Log
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dB/ /’W
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1L — |

#PAvyg [ for, MW"H‘J M@ﬁﬂ,ﬂm 1

rT LA r
Yl 52 wa Mm

33 FC e A
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Swp
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3. CHANNEL: HIGHEST

# Agilent

Ref 32.79 dBEm #Atten 34 dB
#Fvg

#PRvg I e M %m " |

T L b}
lUI]. 82 e Lk WJ"" NAN‘JJ ; |—.1|IA1|.I I
53 FC :

£0f0

f>58k

Swp

Center 2.819 967 9 GHz Span 586 kHz
#Res BH 3 kHz #WEBH 3 kHz #3ween 5 5 (6B pts)

/4 QPSK modulation and nominal bandwidth of 156.25 kHz
1. CHANNEL: LOWEST

# Agilent

Ref 33.47 dBm #Atten 34 dB
#Fvg

#PAvg [ MJ \"ruun l

i |r|||\|

W1 sz
53 FC

£(f:ﬁﬂ H“ﬂw W
Fosgk PR Ty

Swp

Center 2.000 878 1 GHz Span 1.5 MHz
#Res BH 3 kHz #WEBH 3 kHz #3ween 5 5 (6B pts)

Report N°(NIE): 30931RET.001 Page 43 of 69 19/01/2010



2. CHANNEL: MIDDLE
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3. CHANNEL: HIGHEST

4 Agilent
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Emission limitations. Radiated emissions

SPECIFICATION
§ 25.202 ()

METHOD

The measurement was performed with the EUT inside an anechoic chamber. The spectrum was scanned
from 30 MHz to at least the 10th harmonic of the highest frequency generated within the equipment,
using a resolution bandwidth of 10 kHz in the range 30 MHz to 1 GHz and 100 kHz in the range 1 GHz
to 25 GHz.

The EUT was placed on a 1 meter high non-conductive stand at a 3 meter distance from the measuring
antenna for measurements below 1 GHz and at 1 m distance for measurements above 1 GHz.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring
antenna height and polarization. The maximum meter reading was recorded.

Each detected emissions were substituted by the Substitution method, in accordance with the
ANSI/TIA/EIA-603-C: 2004.

The resolution bandwidth used for measuring each emission peak detected is 3 kHz and an
additional correction of 1.25 dB (10*log 4/3) is added to the instrument reading to extrapolate the
result for 4 kHz measurement bandwidth.

Measurement Limit:

According to specification, the power of emissions shall be attenuated below the transmitter power (P) by
a factor of at least 43 + 10 log (P) dB, P in watts.

At Po transmitting power, the specified minimum attenuation becomes 43+10log (Po), and the level in
dBm relative Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] =- 13 dBm
RESULTS

Preliminary tests were done with the equipment operating with the different possible modulations
and bandwidths and the worst case was for 7/2 BPSK modulation and nominal bandwidth of 31.25
kHz. Results shown below correspond to 7/2 BPSK modulation and nominal bandwidth of 31.25
kHz.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.

No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.
Substitution method data

Frequency | Instrument | Polarization | (1) Generator | (2) Cable (3) Substitution E.LR.P. (dBm) E.LR.P.
(MHz) reading output (dBm) | loss (dB) antenna gain Gi = (dBm)
(dBm) (respect to MH-2)+3) corrected for
isotropic radiator) 4 kHz BW
(dB)
4000.0433 -42.88 Vertical -38.58 1.40 10.00 -29.98 -28.73
6000.0272 -49.25 Horizontal -42.15 1.70 10.20 -33.65 -32.40
8000.0857 -54.53 Vertical -42.33 2.00 10.90 -33.43 -32.18
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2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.

Substitution method data

AT4@

WireLESS

Frequency | Instrument | Polarization | (1) Generator | (2) Cable (3) Substitution E.LR.P. (dBm) EIR.P.
(MHz) reading output (dBm) | loss (dB) antenna gain Gi = (dBm)
(dBm) (respect to MH-2)+@3) corrected for
isotropic radiator) 4 kHz BW
(dB)
4019.9567 -43.28 Vertical -38.98 1.40 10.00 -30.38 -29.13
6029.9327 -50.64 Horizontal -43.54 1.70 10.20 -35.04 -33.79
8039.9599 -54.95 Vertical -42.75 2.00 10.90 -33.85 -32.60
3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.
Frequency range 1 GHz-25 GHz.
Substitution method data
Frequency | Instrument | Polarization | (1) Generator | (2) Cable (3) Substitution E.LLR.P. (dBm) EIR.P.
(MHz) reading output (dBm) | loss (dB) antenna gain Gi = (dBm)
(dBm) (respect to MH-2)+@3) corrected for
isotropic radiator) 4 kHz BW
(dB)
4039.9800 -43.11 Vertical -38.81 1.40 10.00 -30.21 -28.96
6059.9351 -51.97 Horizontal -44.87 1.70 10.20 -36.37 -35.12
8079.9135 -55.73 Vertical -43.53 2.00 10.90 -34.63 -33.38
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FREQUENCY RANGE 30 MHz-1000 MHz.

&/ RBW 10 kH=z RF Att 10 dB
Ref vl VBW 30 kHz
0 <dBm SWT 24.5 = Unit dBm
6]
oDl -9 |aBm
—-Z0
-30
-40
lMM»JﬁJQMMF

-50 mdmlﬂldﬁ“AIMJkNﬂmﬁr
-60 WWMWJ

=70

-80

-80

-100

Start 30 MH=z 97 MHz/ Stop 1 GHz

Note: The limit shown in the plot is extrapolated for 10 kHz measurement bandwidth.

(This plot is valid for all three channels)
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: LOWEST

® RBW 100 kHz
VBW 300 kHz

Ref 5 dBm Att 10 dB SWT 200 ms
o D1 1 dBry
10
-20
-30
find WA
-a0 T bl A A N el
ot b At
--50
--60
--70
--80
-90
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.

CHANNEL: MIDDLE

® RBW 100 kHz
VBW 300 kHz

Ref 5 dBm Attt 10 dB SWT 200 ms
o D1 dB
10
VIEW]
—20
-30
40 ottt AU
W ¢
--50
--60
--70
--80
--90
Start 1 GHz 200 MHz/ Stop 3 GHz

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated
for 100 kHz measurement bandwidth.
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CHANNEL: HIGHEST
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10

=20

-30

F-40

--50

--60

=70

--80

-90

Start 1 GHz

Stop 3 GHz

Note: The peak above the limit is the carrier frequency. The limit shown in the plot is extrapolated

for 100 kHz measurement bandwidth.

FREQUENCY RANGE 3 GHz to 12.75 GHz.

CHANNEL: LOWEST

10

F-20

--30

--40

--60

--70

--80

--90

A,

VAW

Start 3 GHz

Stop 12.75 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.
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CHANNEL: MIDDLE

® REW 100 kHz
VBW 300 kHz

Ref 5 dBm Att 20 dB SWT 980 ms
= D1 1 dB
10
--20
-30
|40 | | At
\JALAAN/‘)‘/ WM%WMM
mw n.uML&-an
F-60
=70
--80
--90
Start 3 GHz 975 MHz/ Stop 12.75 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.

CHANNEL: HIGHEST

® RBW 100 kHz
VBW 200 kHz

Ref 5 dBm Att 20 dB SWT 980 ms
= D1 1 dB
10
F-20
--30
a0 uiM»Mt%M A W
| L | M Jilllw/\)l
W\me
--60
--70
--80
-90
Start 3 GHz S75 MHz/ Stop 12.75 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.
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FREQUENCY RANGE 12.75 GHz TO 18 GHz.

® *RBW 100 kHz
*VBW 300 kHz

Ref 5 dBm *Att 25 dB SWT 540 ms

D1 1 dB

1add 3DB

F-90

Start 12.75 GHz 525 MHz/ Stop 18 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz TO 25 GHz.

® *RBW 100 kHz
*VBW 300 kHz

Ref 5 dBm *Att 25 dB SWT 700 ms
Fo D1 1 (Brl\
10

--20
TDF

--30

- W

=50 3DB
AC

F-60

--70

-—80

--90

Start 18 GHz 700 MHz/ Stop 25 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.

(This plot is valid for all three channels).
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Limits on emissions from mobile earth stations for protection of aeronautical
radionavigation satellite service

SPECIFICATION
§25.216 (e)

METHOD

The measurement was performed with the EUT inside an anechoic chamber. The EUT is set in
continuous transmission with different modes of modulation and nominal bandwidths.

The spectrum was investigated in the range of frequencies between 1559 MHz and 1610 MHz.

The EUT was placed on a 1 meter high non-conductive stand and at a 1 m distance from the measuring
antenna.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring
antenna height and polarization. The maximum meter reading was recorded.

Each detected emissions were substituted by the Substitution method, in accordance with the
ANSI/TIA/EIA-603-C: 2004.

RESULTS

1. CHANNEL: LOWEST
No spurious signals were found in all the range for all modulation modes.

2. CHANNEL: MIDDLE
No spurious signals were found in all the range for all modulation modes.

3. CHANNEL: HIGHEST
No spurious signals were found in all the range for all modulation modes.
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(This plot is valid for all three channels and all modulation modes)
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APPENDIX B: Measuring results for
electromagnetic conducted emission
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DESCRIPTION OF THE OPERATION MODES

The operation modes described in this paragraph constitute a functionality of the sample under test for itself.
Every operation mode takes a failure criteria for the immunity test that they were applying to it and a
monitoring to guarantee performance of the same ones.

In the following table appears the operation modes used by the samples tested to that it refers the present test
report.

OPERATION MODE DESCRIPTION

OM#012 EUT ON. TCH SAT. Bluetooth Tx. Charging batteries.

*Power supply: 115Vac / 60Hz or by means of the Tabletop mounted tower PC USB port, depending
of the used sample.
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CONTINUOUS CONDUCTED EMISSION ON POWER LEADS

LIMITS: Product standard : FCC RULES AND REGULATIONS 47 CFR PART
15, SUBPART C.
Test standard : FCC RULES AND REGULATIONS 47 CFR PART
15, SUBPART C.
CLASS B

The applied limit for continuous conducted emissions in power leads, according with the requirements of FCC
Rules and Regulations 47 CFR Part 15, Subpart C in the frequency range 0,15 to 30 MHz, for Class B

equipment was:

Frequency range Limit (dBuV)
(MHz) Quasi-peak Average
0,15t00,5 66-56 56-46
0,5t0 5 56 46
51030 60 50
TESTED SAMPLES: S/02 & 04
TESTED OPERATION MODES: OM#12
TEST RESULTS : CCmmnnhh: CC, Conducted Condition; mm: Sample
number; nn: Operation mode; hh: wire
CCmmnnhh Description Result
CC02120N EUT ON. TCH SAT. Bluetooth Tx. Charging batteries. Neutral P
wire noise.
CC0212L1 EUT ON. TCH SAT. Bluetooth Tx. Charging batteries. Phase P
wire noise.
CC04120N EUT ON. TCH SAT. Bluetooth Tx. Charging batteries. Neutral P
wire noise.
CC0412L1 EUT ON. TCH SAT. Bluetooth Tx. Charging batteries. Phase P
wire noise.
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Continuous Conducted emission : CC

02120N Detector : Peak / Average / Cuasi-peak

Project: 30931liem.001

Company: ELEKTROBIT

Sample: S/02

Operation mode: OM#12

Date: 2009-12-23 12:30

Setup: EMI conducted

Mode: EUT ON. Tx Sat + BT Tx. Neutral noise.

EC FCC Class B ESIB26 CC

P07

80T

0T

60

50T

0T

Level in dBuV

30T

20T

101

CE FCC Class B OP.

CE FCC Class B AVG

-10 t

150k 300k 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Subrange Maxima
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBuv)
0.154000 57.4 26.2
0.234000 51.0 20.5
0.398000 44.5 18.2
0.570000 37.0 14.0
1.218000 37.2 24.0
1.978000 38.8 23.6
3.154000 40.4 25.0
3.306000 39.2 24.6
5.998000 35.6 18.1
8.186000 30.0 14.3
19.102000 22.2 8.7
20.670000 23.7 8.2
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Continuous Conducted emission : CC

0212L.1 Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Date:

Setup:

Mode:

30931iem.001

ELEKTROBIT

S/02

OM#12

2009-12-23 12:34

EMI conducted

EUT ON. Tx Sat + BT Tx. Phase noise

EC FCC Class B ESIB26 CC

80T

of T

CE FCC Class B OP.

CE FCC Class B AVG

50 "H""

0T

Level in dBuV

30T,
20T

101

-10 t t t +—

150k 300k 400 500 800 1M 2M  3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Subrange Maxima
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBuv)
0.158000 58.2 28.5
0.238000 52.7 19.7
0.438000 44.4 315
0.826000 37.8 25.0
1.258000 41.4 23.5
1.966000 44.0 24.6
2.930000 44.9 27.1
3.370000 43.7 24.6
5.166000 38.8 22.4
8.266000 30.7 16.3
17.394000 20.9 6.2
24.658000 22.6 8.2
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Continuous Conducted emission : CC

04120N

Detector : Peak / Average / Cuasi-peak

Project:
Company:
Sample:
Operation mode:
Date:

Setup:

Mode:

30931iem.001
ELEKTROBIT

S/04

OM#12

2009-12-28 11:35
EMI conducted
EUT ON. TCH SAT.

EC FCC Class B ESIB26 ALC

100T

0T

80T

07T

601

BT activated. Charging batteries. Neutral noise.

CE FCC Class B QP

50T

CE FCC Class B AVG

Level in dBuV

401

30

20

| )l

!

0 t t

10 A m W Uilﬂlwnlﬂ"y-‘.

150k 300k 400 500 800 1M 2M
Frequency in Hz
Max PK-AVG
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBuv)

0.150000 44.6 29.1
0.178000 53.8 47.0
8.490000 46.9 33.3
8.722000 45.1 325
8.878000 45.4 35.3
8.954000 47.0 33.5
9.038000 47.1 35.5
9.114000 46.1 33.8
9.194000 45.6 33.8
9.682000 45.7 35.0
14.186000 45.8 35.4
16.654000 45.1 21.1

8 10M 20M 30M

3M 4M 5M 6
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Continuous Conducted emission : CC 04121 Detector : Peak / Average / Cuasi-peak

Project: 30931liem.001
Company: ELEKTROBIT
Sample: S/04
Operation mode: OM#12

Date:
Setup:
Mode:

EC FCC Class B ESIB26 ALC

1007
901
80:
707

601

Level in dBuV

2009-12-28 11:39
EMI conducted
EUT ON. TCH SAT. BT activated. Charging batteries. Phase noise.

CE FCC Class B QP

CE FCC Class B AVG

it

AVG

o L
\

WMWWIM "y

150k

300k 400 500

30M

800 1M 2M 3M 4M 5M 6
Frequency in Hz

8 10M 20M

Max PK-AVG
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBpv)

0.178000 49.5 44.0
8.494000 44.5 28.9
8.570000 45.7 33.7
8.798000 45.0 34.4
8.958000 45.1 35.4
9.034000 45.3 32.8
9.114000 45.4 33.6
9.274000 45.6 33.2
9.838000 45.7 35.7
9.906000 44.1 34.8

11.246000 44.4 36.5

16.654000 4.7 21.0
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APPENDIX C: Photographs
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EQUIPMENT FOR CONDUCTED MEASUREMENTS (
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EQUIPMENT FOR RADIATED MEASUREMENTS

Terre(Star

= RN LRy TR R RN R AR A A AR A AR RRARRYE ARRA S
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THIS LINE DURING
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= : : 7 i \ 13
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GENERAL SET-UP FOR RADIATED MEASUREMENTS
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TEST SET-UP FOR RADIATED MEASUREMENTS BELOW 1 GHz
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TEST SET-UP FOR RADIATED MEASUREMENTES ABOVE 1GHz
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TEST SET-UP FOR CONDUCTED MEASUREMENTS
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