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Test report

USA FCC Part 25

Identificacion del objeto ensayado....................  Satellite Smartphone
Identification of item tested

Marca ........ccoeeiiiiiiiiiieee . BittIUM

Trade

Modelo y/o referencia tipo ...t MX Rugged B

Model and /or type reference

Other identification of the product ...................  FCC ID: V27SSD-52
HW VErsion .......ccccceeivinniniscieicsscienee . 2201

SW VEFSION ..covviiiiiiiciiiiiecciiieciieeeeeens. 1.8.31

Caracteristicas .........cccocecevvvvvisvicnvvccicneeees. - SATELLITE

Features

* L-band 1525 - 1660.5 MHz

*  GMR-1 3G 45.005; Radio Transmission and Reception DL
186kbps, UL 30kbps

*  GMR-1 3G with internal antenna DL 21kbps, UL 2.6kbps
*  GMR-13G AMBE2+ voice call

Other Radios

Bluetooth 4.0

Fabricante ... BITTIUM WIRELESS LTD.

Manufacturer Tutkijantie 8 90590 Oulu, Finland

Método de ensayo solicitado, norma.................. . USA FCC Part 25 10-1-15 Edition: Satellite Communications
Test method requested, standard Measurement Guidance 971168 D01 v02r02 for certification of

Licensed Digital Transmitters.
ANSI/TIA-603-D (2010).

Resultado........c.cocooovvvviiinnniiinniicciice . [N COMPLIANCE

Summary

Aprobado por (nombre / cargoy firma) .......... A, Llamas rrY. Firmado digitalmente

Approved by (name / position & signature) RF Lab. Manager 7 por ALEJANDRO
A7 LLAMAS RODRIGUEZ

Fecha de realizacion ..........ccccocvvccvvvccces. - 2017-03-15 A . Fecha: 2017.03.15

Date of issue gt 11:08:16 +01'00'

Formato de informe No. ..ot FDT08_18

Report template No

Report No: (NIE)
51746RRF.008 2017-03-15



AT4 wireless, S.A.U. Y
Parque Tecnoldgico de Andalucia, “9) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa ,4 T WireLesS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

Index
COMPELENCES ANA GUATANTEES. .. .c.veiveetriteiteetesteetesteeteesteste e s e sbesaeestesteeseesreateesbesteeseeateaseeseesteessesteessensesreeseenns 3
GENETAL CONAITIONS. ... iiieiie ittt et et e s eeste e st e s eeete e beseeeseesbeaneeseeeneeneesteeneenbeaneeneees 3
UNCEITAINTY ...ttt h b bt E et e e b bR b b e e e et e bt bt e Rt e bt b b s r et n e 3
0L To o BT 1101 o] [T 3
TeSt SAMPIE UESCIIPLION .....veiiiiei et e e et e be e ae e st e s teesbesbeeseesbesseebesteaeesteataenrens 4
1dentification OF the CHIENT ..o et te st e e sreereenee s 4
LIS (Lo I o<1 oo S PTUSRSPSRSN 4
ENVIroNmMeNntal CONTITIONS. ......cooiiiiiiiiiie ettt sttt neene e 4
REMAIKS @NGA COMIMENTS. ....c.uiiiieiieieetie ettt et e et e be s e ese e besseesaesbeeseesaeeteebesseeneeneeaneesesseeneenes 5
TESTING VEIAICTS ...ttt bbb et b bbbt et e e bbbt bbb n e e e e ane s 6
APPENAIX A — Test reSULL “SatElItE™ .....cuviiiiiieiie ettt sre e s be s e e aeste e e e sbesteeseestesraesrens 7

Report No: (NIE)
51746RRF.008 Page 2 of 56 2017-03-15



AT4 wireless, S.A.U. V
Parque Tecnoldgico de Andalucia, "97 D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia ,4 T WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Competences and guarantees

AT4 wireless is a testing laboratory accredited by the National Accreditation Body (ENAC -Entidad Nacional de
Acreditacidn), to perform the tests indicated in the Certificate No. 51/LE 147.

AT4 wireless 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 conjunction with
applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration Number: 720267.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration and
maintenance program 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.

The results presented in this Test Report apply only to the particular item under test established in this document.

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.

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 document PODT000.

Usage of samples

Samples undergoing test have been selected by: the client.

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

51746/027 Satellite Smartphone Mx Rugged B 2017-01-16
(SSD-52)

51746/028 Battery 9304576A01 - 2017-01-16

51746/038 Antenna 2017-01-16

1. Sample S/01 has undergone the test(s).
All radiated tests indicated in appendix A.
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Sample S/02 is composed of the following elements:

Control N° Description Serial N° Date of reception

51746/027 Satellite Smartphone Mx Rugged E 2017-01-16
(SSD-53)

51746/020 Dummy battery DB-6BM proto 0.1 162510006 2017-01-16

1. Sample S/02 has undergone the test(s).

All conducted tests indicated in appendix A.

Test sample description
The Rugged B is a satellite phone targeted for professional Public Safety use.

Identification of the client
Bittium Wireless Ltd.
Tutkijantie 8 90590 Oulu, Finland

Testing period
The performed test started on 2017-01-19 and finished on 2017-02-17.

The tests have been performed at AT4 wireless.

Environmental conditions

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

Temperature Min. =15°C
Max. =35°C
Relative humidity m;r)\(..==2$5°/(r:/o
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

In the semianechoic chamber, the following limits were not exceeded during the test.

Temperatur Min. =15°C
emperature Max. = 35 °C
. . Min. =20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <10

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

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

Normal site attenuation (NSA)

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

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. =20 %
Max. = 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness >100dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Remarks and comments

1: Conducted RF measurements were performed with model Mx Rugged E which has the same Satellite radio module as
model Mx Rugged B.

2: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. Spectrum analyser Rohde & Schwarz FSQ8 2016/06 2018/06
3. DC power supply R&S NGPE 40/40 2014/11 2017/11

Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS FACT3

1. 200STP N.A. N.A.

2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03

3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz

4 SCHWARZBECK BBHA 9120 D 2016/11 201911
Broadband Horn antenna 18-40 GHz

> SCHWARZBECK BBHA 9170 2014/03 2017/03

6. EMI Test Receiver R&S ESU 40 2016/03 2018/03

7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK

8. BBV9743 2016/04 2017/04
RF pre-amplifier 1-18 GHz Bonn Elektronik BLMA

9. 0118-1M 2016/02 2018/02
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Testing verdicts

Not applicable .......ccooveiiiiiicecece e : N/A
PSS ..t : P
Fail oo e : F
NOL MEASUTEA ... : N/M
1.- Satellite
FCC PART 25 PARAGRAPH VERDICT
NA| P | F [NM
FCC 25.202 Subclause (d) Frequency tolerance, Earth stations P
FCC 25.202 Subclause (f) (1,2 & 3) Emission limitations P
FCC 25.204 Subclause (a) Power Limits for earth stations (radiated P
e.i.r.p.)
FCC 25.216 subclause (c), (h), (i) Limits on emissions from mobile earth p
stations for protection of aeronautical
radionavigation-satellite service
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Appendix A — Test result “Satellite”
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TEST CONDITIONS

Power supply (V):
Vnom =4.2Vdc

Vmax =4.2Vdc
Vmin =3.6 Vdc

D DEKRA

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 battery

Type of antenna = Quadrifilar helix 1525 — 1660.5MHz (+2.4 dBi).

TEST FREQUENCIES:

pi/2 BPSK voice 31.25kHz bandwidth:

Lowest channel: 1626.53125 MHz
Middle channel: 1643.5 MHz
Highest channel: 1660.46875 MHz

pi/4 QPSK packet data 31.25kHz bandwidth:

Lowest channel: 1626.53125 MHz
Middle channel; 1643.5 MHz
Highest channel: 1660.46875 MHz

pi/4 QPSK packet data 62.5kHz bandwidth:

Lowest channel: 1626.546875 MHz
Middle channel: 1643.515625 MHz
Highest channel: 1660.484375 MHz

pi/4 QPSK packet data 156.25kHz bandwidth:

Lowest channel: 1626.59375 MHz
Middle channel: 1643.5 MHz
Highest channel: 1660.40625 MHz
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Occupied Bandwidth.

METHOD

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator power
and a spectrum analyser. The EUT was set in continuous transmission with modulations and associated

bandwidths.
The 99% occupied bandwidth and the -26 dBc bandwidth were measured directly using the built-in bandwidth

measuring option of spectrum analyser.

TEST SETUP
Spectrum analyser
EUT Attenuator
RESULTS
pi/2 BPSK voice 31.25kHz bandwidth:
Lowest frequency | Middle frequency | Highest frequency
1626.53125 MHz 1643.5 MHz 1660.46875 MHz
99% bandwidth (kHz) 27.418 27.703 27.342
-26 dBc bandwidth (kHz) 31.782 31.994 31.641
Measurement uncertainty (kHz) <+0.17
pi/4 QPSK packet data 31.25kHz bandwidth:
Lowest frequency | Middle frequency | Highest frequency
1626.53125 MHz 1643.5 MHz 1660.46875 MHz
99% bandwidth (kHz) 27.390 27.118 26.854
-26 dBc bandwidth (kHz) 30.649 30.898 30.845
Measurement uncertainty (kHz) <+0.17

Report No: (NIE)
51746RRF.008

Page 10 of 56

2017-03-15




AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
www.atdwireless.com - C.I.F. A29 507 456

pi/4 QPSK packet data 62.5kHz bandwidth:

AT-

N6,

WireLesS

a DEKRA company

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
1626.546875 MHz | 1643.515625 MHz | 1660.484375 MHz
99% bandwidth (kHz) 56.636 55.585 55.573
-26 dBc bandwidth (kHz) 70.614 63.368 63.979
Measurement uncertainty (kHz) <+0.33
pi/4 QPSK packet data 156.25kHz bandwidth:
Lowest frequency | Middle frequency | Highest frequency
1626.59375 MHz 1643.5 MHz 1660.40625 MHz
99% bandwidth (kHz) 139.866 138.832 138.335
-26 dBc bandwidth (kHz) 160.583 157.882 159.859
Measurement uncertainty (kHz) <+ 0.67
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pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel
3 Agilent
Ref 38 dBm Atten 18 dB
#Peak H’WWH
i 4 2
1@
dB/ 5 \ e
ggﬁt AN SN N
LeAw
Ml 52
Center 1.626 531 25 GHz Span 188 kHz
#Res BW 1 kHz #YBH 3 kHz Sweep 95.57 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
27 41?? kHZ X dB -26.60 4B

Transmit Freq Error  719.708 Hz
% dB Bandwuidth 31.782 kHz

Middle Channel

3 Agilent

Ref 38 dBm Atten 10 dB

#Peak

LUQ P et e A e Nl b e

10 ¥ it

4B/ / \

Dt g L

38 S s T

By e A T

LagAw

Ml 352

Center 1.643 500 80 GHz Span 168 kHz

#Res BH 1 kHz #+VBH 3 kHz Sweep 95.57 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
27.7030 kHz ¥ dB -26.08 dB

Transmit Freg Error  3523.915 Hz
% dB Bandwuidth 31.994 kHz

Report No: (NIE)
51746RRF.008 Page 12 of 56 2017-03-15



AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.LF. A29 507 456

Highest channel

3 Agilent

WireLesS

AT4@ D DEKRA

a DEKRA company

Ref 38 dBm

Atten 10 B

#Peak

PRSI TP, L

LeAw

Ml 52

Center 1.660 468 75 GHz
#Res BW 1 kHz

#/BW 3 kHz

Occupied Bandwidth
27.3423 kHz

Transmit Fregq Error  749.321 Hz
% dB Bandwuidth 31.641 kH=

Span 188 kHz
Sweep 95.57 ms (1000 pts)

Occ BH % Pwr 99.08 ¥
®x dB -26.00 dB

pi/4 QPSK packet data 31.25kHz bandwidth:

Lowest Channel

3 Agilent

Ref 35 dBm

Atten 20 dB

#Peak

A o

7
2/

30
dB nf\r[w‘

™
el

LeAw

Ml 52

Center 1.626 531 25 GHz
#Res BW 1 kHz

Occupied Bandwidth
27.3901 kHz

Transmit Fregq Error
% dB Bandwidth

742,536 Hz
38.643 kHz

#/BW 3 kHz

Span 188 kHz
Sweep 95.57 ms (1000 pts)

Occ BH % Pwr 99.08 ¥
®x dB -26.00 dB
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Middle Channel

3 Agilent

Ref 35 dBm Atten 20 dB
#Peak

Log WaA R
10 o

LagAw

Ml 352
Center 1.643 500 80 GHz Span 168 kHz
#Res BH 1 kHz #+VBH 3 kHz Sweep 95.57 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
27.1184 kHz x dB -26.00 dB

Transmit Freg Error  7G3.635 Hz
% dB Bandwuidth 30,398 kHz

Highest channel

3 Agilent

Ref 35 dBm Atten 20 dB
#Peak

Log SV AV
o

A WA

LaAy

Ml 32
Center 1,668 468 75 GHz Span 168 kHz
#Res BH 1 kHz #VBH 3 kHz Sweep 95.57 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
26.8544 kHz x dB -26.00 dB

Transmit Freq Error  730.131 Hz
% dB Bandwuidth 30,345 kHz
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pi/4 QPSK packet data 62.5kHz bandwidth:

Lowest Channel

3 Agilent

Ref 38 dBm Atten 10 dB

#Peak

|_|:|g e g T |

10 i e

dB/ / y

ggSt et gy P e A

dB Wr’f ml‘“p.n*v’\-f'%k
LeAw

Ml s2

Center 1.626 546 88 GHz Span 288 kHz
#Res BW 1 kHz #YBH 3 kHz Sweep 191.1 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

56 6358 kHZ X dB -26.60 4B

Transmit Fregq Error  755.858 Hz
% dB Bandwuidth 70.614 kH=z

Middle Channel

3 Agilent

Ref 38 dBm Atten 10 dB

#Peak M

LDQ M';uﬂ.\'\a. LS

T 9,-3“ NL‘Q

dB/ f Y

Offst > <

3@ /\’ﬂ”jmlvm Ap e n.....l_ﬂ MMJ I, HMVJ\.J‘IH WWIW

4B ofhafollrlio LY

LagAw

Ml 352

Center 1.643 515 62 GHz Span 208 kHz
#Res BH 1 kHz #+VBH 3 kHz Sweep 1911 ms (1006 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

55.5854 kHz ¥ dB -26.08 dB

Transmit Freg Error  579.262 Hz
% dB Bandwuidth 53.368 kHz
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Highest channel

3 Agilent

Ref 38 dBm Atten 10 dB

#Peak

LDQ anmn_m. iy .An‘l

10 " ™y

dB/ / il

Dffst >

3@ Wﬁ..w it ,«f\-‘rj ool ”""'L\'_._

dB Mttt il pnfben

LeAw

Ml s2

Center 1.660 484 38 GHz Span 288 kHz

#Res BW 1 kHz #YBH 3 kHz Sweep 191.1 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
555735 kHz x dB -26.06 dB

Transmit Freq Error 620,674 Hz
% dB Bandwuidth £3.979 kHz

pi/4 QPSK packet data 156.25kHz bandwidth:

Lowest Channel

3 Agilent

Ref 38 dBm Atten 10 dB

#Peak

LDQ » "-,u ."IUn O .

T o g

dB/ / Y

ggSt MWW MWMV

dE M«J"‘W M

LeAw

Ml s2

Center 1.626 593 8 GHz Span 488 kHz

#Res BW 2 kHz #VBW 18 kHz Sweep 93,31 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
139.8660 kHz ® B -26.00 dB

Transmit Freq Error  3874.3856 Hz
% dB Bandwuidth 166.583 kHz
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Middle Channel

3 Agilent

Ref 38 dBm Atten 10 dB
#Peak

L S y Mvrﬂwl
1%9 W e
dB/ 4 i)

Offst > <

3@ Mok \'L'IHW“ rr\mw“r\r Mmr"‘l R -

LagAw

Ml 352

Center 1.643 580 8 GHz Span 488 kHz
#Res BH 2 kHz #+VBH 18 kHz Sweep 93,31 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥

138.8325 kHz x dB  -26.80 dB

Transmit Freg Error  771.856 Hz
% dB Bandwuidth 157.882 kHz

Highest channel

3 Agilent

Ref 38 dBm Atten 10 dB
#Peak

L ALy W iy
19 o e

dB/ / N
Ofst . i s

3% N{M R e TR et WM

LagAw

Ml 352

Center 1.660 486 2 GHz Span 488 kHz
#Res BH 2 kHz #+VBH 18 kHz Sweep 93,31 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥

138.3346 kHz x dB  -26.80 dB

Transmit Freg Error  3501.538 Hz
% dB Bandwuidth 159.859 kHz
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FCC 25.202 Subclause (d) / Frequency tolerance, Earth stations.

SPECIFICATION
§25.202 (d).

The carrier frequency of each earth station transmitter authorized in these services shall be maintained within
0.001 percent 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 supply voltage was varied between the extreme voltages declared by the applicant.

The EUT was set in continuous transmission with modulation (BPSK and QPSK), in the middle channel and
the maximum frequency error was measured using a spectrum analyser.

The DC supply voltage is applied using an external calibrated power supply.

TEST SETUP

Temperature Charmber

EUT

Antenmna _

Conector p  Attenuator = Spactrum
{opticnalh analyzar

Power
Supply
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RESULTS
pi/2 BPSK voice 31.25kHz bandwidth:
Nominal frequency: 1643.5 MHz
Frequency stability over temperature variations.
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) Frequency Error (%)
+50 654.882 0.39847 0.000039
+40 514.014 0.31276 0.000031
+30 570.887 0.34736 0.000035
+20 503.008 0.30606 0.000031
+10 565.004 0.34378 0.000034
0 345.872 0.21045 0.000021
-10 120.091 0.07307 0.000007
-20 55.227 0.03360 0.000003
-30 56.819 0.03457 0.000003
Frequency stability over voltage variations.
Battery Supply | Voltage (V) Frequency Frequency Frequency
voltage Error (Hz) Error (ppm) Error (%)
Vmax 4.2 523.175 0.31833 0.000032
Vmin 3.6 503.008 0.30606 0.000031
pi/4 QPSK packet data 62.5kHz bandwidth:
Nominal frequency: 1643.515625 MHz
Frequency stability over temperature variations.
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) Frequency Error (%)
+50 516.442 0.31423 0.000031
+40 614.964 0.37418 0.000037
+30 579.153 0.35239 0.000035
+20 465.229 0.28307 0.000028
+10 642.295 0.39081 0.000039
0 335.492 0.20413 0.000020
-10 216.405 0.13167 0.000013
-20 80.067 0.04872 0.000005
-30 52.528 0.03196 0.000003
Frequency stability over voltage variations.
Battery Supply | Voltage (V) Frequency Frequency Frequency
voltage Error (Hz) Error (ppm) Error (%)
Vmax 4.2 432.464 0.26313 0.000026
Vmin 3.6 465.229 0.28307 0.000028
Measurement uncertainty <+1x 10°
Verdict: PASS
Report No: (NIE)
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FCC 25.204 Subclause (a) / Power Limits for earth stations (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° < < 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.

(c) For angles of elevation of the horizon greater than 5° there shall be no restriction as to the equivalent
isotropically radiated power transmitted by an earth station towards the horizon.

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 maximum equivalent isotropically radiated power e.i.r.p. is calculated by adding the declared maximum
antenna gain (dBi respectively).

TEST SETUP

Spectrum analyser

EUT Attenuator

Report No: (NIE)
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RESULTS

MAXIMUM OUTPUT POWER IN 4 kHz. See next plots.

Declared maximum antenna gain: 2.4 dBi.

AT-

N6,

WireLeSS
a DEKRA company

D DEKRA

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted

power.

pi/2 BPSK voice 31.25kHz bandwidth:

Lowest frequency | Middle frequency | Highest frequency
1626.53125 MHz 1643.5 MHz 1660.46875 MHz
Maximum peak power (dBm) 25.51 25.71 25.59
Maximum EIRP power (dBm) 27.91 28.11 27.99
Measurement uncertainty (dB) <+ 0.66
pi/4 QPSK packet data 31.25kHz bandwidth:
Lowest frequency | Middle frequency | Highest frequency
1626.53125 MHz 1643.5 MHz 1660.46875 MHz
Maximum peak power (dBm) 27.40 27.53 27.46
Maximum EIRP power (dBm) 29.80 29.93 29.85
Measurement uncertainty (dB) <+ 0.66
pi/4 QPSK packet data 62.5kHz bandwidth:
Lowest frequency | Middle frequency | Highest frequency
1626.546875 MHz | 1643.515625 MHz | 1660.484375 MHz
Maximum peak power (dBm) 21.16 21.73 21.41
Maximum EIRP power (dBm) 23.56 24.13 23.81
Measurement uncertainty (dB) <+ 0.66
Report No: (NIE)
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pi/4 QPSK packet data 156.25kHz bandwidth:

AT4@

WireLeSS
a DEKRA company

D DEKRA

Lowest frequency | Middle frequency | Highest frequency
1626.59375 MHz 1643.5 MHz 1660.40625 MHz
Maximum peak power (dBm) 17.59 17.70 17.65
Maximum EIRP power (dBm) 19.99 20.10 20.05
Measurement uncertainty (dB) <+ 0.66
Verdict: PASS
Report No: (NIE)
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OUTPUT POWER (CONDUCTED).

pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel

®

Ref 35 dBm

* ALt

AT4@

WireLeSS
a DEKRA company

D DEKRA

20 dB

*RBW 4 kHz
*VBW 20 kHz
SWT 1.9 s

Marker 1 [T1 ]

25.51 dBm
1.626527350 GHz

Offget 10 |dB

W,

30
O <20
F10

\

=
%

GAT
TRG

-30
--40
--50
--60
Center 1.62653125 GHz 15 kHz/ Span 150 kHz
Middle Channel
® *RBW 4 kHz [T
*VBW 20 kHz
Fef 35 dBm Att 20 dB SWT 1.9 s 1 Hz

30

|-10

-30

[--40

|-—&0

Center 1.6435 GHz

15 kHz/

Span 150 kHz
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Highest Channel
® * RBW 4 kHz Marker 1 [T1 ]
*VBW 20 kHz 25.59 dBm
Ref 35 dBm * Attt 20 dB SWT 1.9 s 1.660464700 GHz
Offget 10 |dB
30 T
M
ﬂ*—zo WW GAT
/ TRG
LVL
10 “ \H{
-0
. M,M‘W ' Ry
i CHN
--30
--40
--50
--60
Center 1.66046875 GHz 15 kHz/ Span 150 kHz
pi/4 QPSK packet data 31.25kHz bandwidth:
Lowest Channel
® *RBW 4 kHz Marlke L [T ]
*VBW 20 kHz z .4
Ref 35 dBm *Att 20 dB SWT 1.9 s 1.626535900 GHz
Offset 10 |dB
20 '
[ |

[--40

F-50

—-60

Center 1.62653125 GHz 15 kHz/ Span 150 kHz
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Middle Channel

® RBW 4 kHz Marker 1 [T1 ]
VBW 20 kHz 27.53 dBm
Ref 35 dBm ALt 20 dB SWT 1.9 s 1.643504950 GHz
Offget 10 |dB
30 1
v
T | 20
- q |
10 |
=0
F-10
bt Ilon bl
ey LA
-30
-40
-50
--60
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Ref 35 dBm Att 20 dB SWT 1.9 s 1.660471450 GHz
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v
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y
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D DEKRA
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pi/4 QPSK packet data 62.5kHz bandwidth

Lowest Channel

Att 20 dB

AT-

N6,

WireLesS

a DEKRA company

RBW 4 kHz

VBW 20 kHz
SWT 3.8 s

Marker 1 [T1 ]
21.16 dBm
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® RBW 4 kHz Marker 1 [T1 ]
VBW 20 kHz 21.73 dBm
Ref 35 dBm Att 20 dB SWT 3.8 s 1.643517125 GHz
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Highest Channel

AT4©@ D DEKRA

WireLeSS
a DEKRA company

® RBW 4 kHz Marker 1 [T1 ]
VBW 20 kHz 21.41 dBm
Ref 35 dBm Att 20 dB SWT 3.8 s 1.660483175 GHz
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BT |20 YTTIRN YT

10

7~

i

ol
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pi/4 QPSK packet data 156.25kHz bandwidth:

Lowest Channel

30 kHz/ Span 300 kHz
RBW 4 kHz Marker 1 [T1 ]
VBW 20 kHz 17.59 dBm
SWT 7.6 s 1.626610550 GHz
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Middle Channel

® RBW 4 kHz Marker 1 [T1 ]
VBW 20 kHz 17.70 dBm

Ref 35 dBm Attt 20 dB SWT 7.6 s 1.643516800 GHz
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| oo .
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Highest Channel
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FCC 25.202 Subclause (f) / 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 emission masks were measured using the built-in spectrum mask measurement function of the spectrum
analyser.

Measurement Limit;

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

() 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

TEST SETUP

Spectrum analyser

EUT Attenuator

RESULTS (see plots in next pages)

Measurement uncertainty (dB) <+0.66

Verdict: PASS
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pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel

Ref 33 dBm

AT4@ B DEKRA

a DEKRA company

[ |
30 WEfsEet !
L 50 LIMITMCHEEK PArsSS
2 =g i [ i
BE [, /“M‘\u \UHMK

(

Mo, . An,

i

g 1U
-30

1T

——-40

—-50

SPECT
--60

Center 1.62653125 GHz

Tx Channel

16.025 kHz/

Span 160.25 kHz

Bandwidth 31.25 kHz Power Z28.55 dBm
Start Stop RBW Freq PwrAbs PwrRel ATLimit
[H=z] [Hz] [H=z] [Hz] [dBm] [dBc] [dB]
-80.125 k —-33.250 k 4.00 k 1.6264597 G -7.76 -36.31 -1.31
—33.250 k -17.625 k 4.00 k 1.626505 G -3.41 -31.9%96 -6.96
17.8625 k 33.250 k 4.00 k 1.6286555 G -3.1le -31.71 -6.71
23.250 k 80.125 k 4.00 k 1l.626567 G -7.67 -36.22 -1.22
Middle Channel
Ref 33 dBm
[~ 30 ULLsET o !
LT Wss
20 /;e
10
_— | / \ ]
1 R | | |
BE [, WJM'V VM'"\W,»
*_—,,.,Z,\Q.,...hm;_hfr']*% WJMTU”M ‘“w’”m*., —
F-30
-—40
r—50
SPECT
--60

Center 1.6435 GHz

Tx Channel

16.025 kHz/

Span 160.25 kHz

Bandwidth 31.25 kHz Power Z8.66 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dBc] [aB]
-80.125 k -33.250 k 4.00 k 1.643465 & -11.24 -329.90 -4.20
-33.250 k -17.825 k 4.00 k 1.643477 G -5.04 -33.71 -8.71
17.625 k 33.250 k 4.00 k 1.643524 G -5.3% -34.06 -9.06
33.250 k 80.125 k 4.00 k 1.643535 ¢ -11.24 -39.90 -4.%0
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Highest channel

&

Ref 33 dBm

AT-

o B DEKRA

WireLesS

a DEKRA company

T30 Uffset o d i
10 /
P O i \ i
AVG | _1p Ak,
SN MATN
20— jh«wﬂ H”JMMb il
F-30
F--40
--50
SPECT
--60
Center 1.¢66046875 GHz 16.025 kHz/ Span 160.25 kH=z
Tx Channel
Bandwidth 31.25 kHz Power 28.64 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dBc] [dB]
-80.125 k —-33.250 k 4.00 k 1.660435 G —-11.29 —-39.93 -4.83
-33.250 k -17.625 k 4.00 k 1.660446 G -6.69 -35.33 -10.33
17.625 k 33.250 k 4.00 k 1.660486 G -4.93 —-33.57 -8.57
33.250 k 80.125 k 4.00 k 1.660504 & -11.29 -39.93 -4.93

pi/4 QPSK packet data 31.25kHz bandwidth:

Lowest Channel

Ref 33 dBm

30 OUTTSET

LIMT IWW“ ;’ASS

» =
EIEE -0 { \ ]
BE [, Wl

o b
2 oW E 1U oI
-30

1U

F-40

—-50
SPECT

-—60

Center 1.62653125 GHz

Tx Channel
Bandwidth
Start
[Hz]
-80.125
-33.250
17.8625
33.250

AORR R

Stop
[Hz]

-33.
-17.
33.
g80.

250
625
250
125

o oA W

31.25 kH=z

RBW
[Hz
4.

4
4.
4

1
00

.00

00

.00

AORR R

16.025 kHz/

Power
Freq PwrAbs
[Hz] [dBm]
1.626498 G -6.61
1.626510 G -4.15
1.626545 G -2.67
1l.626565 G -5.48

PwrRel

[dBc]
—-35.22
-32.76
-31.28
-35.09

Span 160.25 kH=z

28.61 dBm
ALimit
[dB]
-0.22
-7.786
-6.28
-0.09
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Middle Channel

&

AT-

N6,

WireLeSS
a DEKRA company

D DEKRA

Ref 33 dBm
T30 WELsET o a !
B Li;ga,w‘wﬁﬁff
10
BT | 0 | ' |
ava — 15 w
-0 A, M\\\\N\,-MM
iy V22 S| TO oL T syl
--30
--40
--50
SPECT
--60
Center 1.6435 GHz 16.025 kHz/ Span 160.25 kHz
Tx Channel
Bandwidth 31.25 kHz Power Z8.73 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dBc] [dB]
-80.125 k -33.250 k 4.00 k 1.643466 G -8.07 -36.80 -1.80
—33.250 k -17.625 k 4.00 k 1.6432478 G -7.00 —35.73 -10.73
17.625 k 33.250 k 4.00 k 1.843518 G -4.54 -33.27 -8.27
33.250 k 80.125 k 4.00 k 1.643533 G -8.79 —-37.52 -z.52
Highest channel
Ref 33 dBm
["30 OUTLsET o
., LTI L WWREE
P O i L i
27 G I IR m‘j‘_’“ u—i-hm%
772043%1#:;7ﬂ%3%ﬁf iy e
-30
F—40
——50
SPECT
--60

Center 1.66046875 GHz

Tx Channel

Bandwidth
Start Stop
[Hz] [Hz]
-80.125 k —-33.250
-33.250 k -17.625
17.8625 k 33.250
33.250 k 80.125

woA A A

31.25 kHz
RBW
[Hz]
4.00
4.00
4.00
4.00

wOE AR

16.025 kHz/

Power 28.66 dBm
Fredq PwrAbs PwrRel ALimit
[Hz] [dBm] [dBc] [dB]
1.660435 G -9.65 —-38.31 -3.31
1.660447 G -7.81 -36.47 -11.47
1.660486 G -5.24 -33.%0 -8.20
1.660502 G —-10.34 —-39.00 -4.00

Span 160.25 kH=z
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pi/4 QPSK packet data 62.5kHz bandwidth:
Lowest Channel

@

Ref 33 dBm

BED RSN T
e LIMIT CHE[LCK PASH
10
I | /
ol |

AVG L _10 ,/M \"’»—M

pAiEme S e o,
T of I o]
-30
——40
[--50
SPECT
|--60
Center 1.626546875 GHz 31.65 kHz/ Span 316.5 kHz
Tx Channel
Bandwidth 62.5 kHz Power z28.62 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[H=z] [H=z] [H=z] [Hz] [ABm] [dBc] [dB]
-158.250 k -©64.500 k 4.00 k 1.626482 G -9.00 -37.6Z2 -2.62
-564.500 k —-33.250 k 4.00 k 1l.8628511 G -6.84 -35.47 -10.47
23.250 k 64.500 k 4.00 k 1.626580 G -3.89 -3z.51 -7.51
564.500 k 158.250 k 4.00 k l.6266l12 G -8.26 —-36.89 -1.89
Middle Channel
Ref 33 dBm
[~ 30 ULLsET o
L 50 LIMIT CHE[LCK PASH
S |- |
AVG ——-10 WfJ R
—-20 jW*huwv~mwaww \MNMHA”*qung
WL o~ LU of T e
W
-30
[--40
[--50
SPECT
|--60
Center 1.643515625 GHz 31.65 kHz/ Span 3le.5 kHz
Tx Channel
Bandwidth 62.5 kHz Power z28.74 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [Hz] [Hz] [Hz] [dBm] [dBc] [dB]
-158.250 k -04.500 k 4.00 k 1.643450 & -10.51 -—-39.25 -4.25
-64.500 k —-33.250 k 4.00 k 1.643475 G -9.35 -38.0% -13.09
33.250 k 64.500 k 4.00 k 1.64354% & -5.06 -33.80 -8.80
564.500 k 158.250 k 4.00 k 1.643580 G -10.56 -39.30 -4.30
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Highest channel

&

Ref 33 dBm

AT-

N6,

WireLesS

a DEKRA company

T30 Uffset o d
L 50 LIMIT CHE[LCK PASH
[, il N
| [ )
BT <[ ° | L
AV G| 10 M Al/‘
- —20—=wp M/“i"U“oI TU ™ 5]
P
-30
—-40
--50
SPECT
--60
Center 1.660484375 GHz 31.65 kHz/ Span 316.% kHz
Tx Channel
Bandwidth 62.5 kKHz Power 28.73 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [H=z] [Hz] [H=z] [dBm] [dBc] [dR]
-158.250 k -864.500 k 4.00 k 1.660419 G -11.74 —40.47 -5.47
-564.500 k -33.250 k 4.00 k 1.660451 G -8.%96 -37.6% -12.69%9
33.250 k 54.500 k 4.00 k 1.660518 G -5.29 -34.0z2 -9.02
64.500 k 158.250 k 4.00 k 1.66054% & -11.01 -39.74 -4.74
pi/4 QPSK packet data 156.25kHz bandwidth:
Lowest Channel
Ref 33 dBm
[Tz0 UffsEt o
L 50 LIMIT CHE[LCK PASH
10 Wl ﬂh‘ﬂ\\
EY |0 | [ \ |
avae L 19
- -Z0——=wp j%,.n.—%
--30
—-40
--50
SPECT
--60
Center 1.62659375 GHz 78.525 kHz/ Span 785.25 kHz
Tx Channel
Bandwidth 156.25 kHz Power Z8.58 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [Hz] [Hz] [Hz ] [dBm] [dBc] [dB]
-352.625 k -158.250 k 4.00 k 1.626431 & -12.76 —41.33 -6.33
-158.250 k -80.125 k 4.00 k 1.626513 & -9.47 —38.05 -13.05
80.125 k 156.250 k 4.00 k 1.626674 G -7.71 -36.28 -11.28
156.250 k 392.625 k 4.00 k 1l.626756 ¢ —-12.02 -40.59 -5.59
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Middle Channel

&

Ref 33 dBm

[ 30— offsET ot
| ., LIMIT CHE[K PASY

10 meh\\
' I |

--10
Jf,ﬂ \p‘—vﬂfwﬂﬁ\ﬁﬂ

- -20——=wp SR =, g

| s I

"] —
[-—-40

[-—-50

SPECT
-—60

Center 1.¢435 GHz 78.525 kHz/ Span 785.25 kH=z

Tx Channel

Bandwidth 156.25 kHz Power 28.73 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[Hz] [H=z] [Hz] [H=z] [dBm] [dBc] [dR]
-3%2.625 k -158.250 k 4.00 k 1.643340 G -14.69 —-43.42 -8.42
-158.250 k -80.125 k 4.00 k 1.64241% & -11.78 -40.51 -15.51
80.125 k 156.250 k 4.00 k 1.643580 G -9.19 -37.%2 -12.%2
156.250 k 392.625 k 4.00 k 1.643660 & —-14.34 -43.07 -8.07
Highest channel
Ref 33 dBm
T30 ULfsEL o
L 5 g LIMIT CHE[LK PASS
EE | i / \ i
el N
[-—20—=swr T of Mﬁ/Jy/’Jh e
., //f»hmu mwham\\
M -“—“"“—‘U'\_‘\_m
—-40
—-50
SPECT
-¢60
Center 1.66040625 GHz 78.52% kHz/ Span 785.25 kHz
Tx Channel
Bandwidth 156.25 kHz Power 28.71 dBm
Start Stop RBW Freq PwrAbs PwrRel ALimit
[H=z] [Hz] [H=z] [Hz] [dPm] [dB<] [dB]
-392.625 k -158.250 k 4.00 k 1.860244 & -15.33 -44.04 -9.04
-158.250 k -80.125 k 4.00 k 1.660325 & -11.921 -40.62 -15.62
80.125 k 156.250 k 4.00 k 1.660486 G -%.40 -38.11 -13.11
156.250 k 392.625 k 4.00 k 1.660587 & -15.32 -44.03 -9.03
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FCC 25.202 Subclause (f) / 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 9 kHz to 18 GHz using a resolution bandwidth (RBW) 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 detected is re-measured using a resolution bandwidth of 4 kHz to compare with the limit.
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

TEST SETUP

Spectrum analyser

EUT Attenuator
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RESULTS (see plots in next pages)

pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel

AT4@

WireLeSS
a DEKRA company

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2524 -26.53 <*233
Middle Channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2875 -27.93 <*233
Highest channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.3205 -28.40 <+2.33

pi/4 QPSK packet data 31.25kHz bandwidth:

Lowest Channel

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2524 -23.21 <+2.33
Middle Channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2875 -23.72 <+2.33
Highest channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.3205 -27.55 <+2.33

pi/4 QPSK packet data 62.5kHz bandwidth:

Lowest Channel

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2524 -28.11 <*2.33
Middle Channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2875 -28.80 <+2.33

D DEKRA
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Highest channel

AT4@

WireLeSS
a DEKRA company

Spurious frequency (GHz)

Level (dBm)

Measurement uncertainty (dB)

3.3205

-31.59

<+2.33

pi/4 QPSK packet data 156.25kHz bandwidth:

Lowest Channel

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2524 -33.77 <*233
Middle Channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.2875 -37.30 <*2.33
Highest channel
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.3205 -38.61 <+2.33

Verdict: PASS

D DEKRA
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pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel

3 Agilent

Fef 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.8608 GHz
#Res BH 180 kHz +\BH 368 kHz #Sweep 2 5 (8192 pts)

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

Middle Channel

Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.8608 @ GHz
#Res BH 180 kHz #\/BH 380 kHz #Sweep 2 5 (8192 pts)

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

Report No: (NIE)
51746RRF.008 Page 39 of 56 2017-03-15



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, “97 D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Highest channel

¥ Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.0608 GHz
#Res BW 100 kHz #BH 380 kHz #Sweep 2 5 (8192 pts)

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

pi/4 QPSK packet data 31.25kHz bandwidth:

Lowest Channel

4% Agilent

Ref 46 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.808 GHz
#Res BH 166 kHz #UBH 3088 kHz #Sweep 2 5 (8192 pta)

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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Middle Channel

3 Agilent

Ref 48 dBm #Atten 480 dB
#Peak

dB/
Offst
18
dB

ol
1.8
dBm

LeAw

V1 s2
53 FC
AR
£t
FTun
Swp

Start 9 kHz Stop 18.908 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

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

Highest channel

3 Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.8608 GHz
#Res BW 100 kHz #YBH 380 kHz #Sweep 2 5 (8192 pts)

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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pi/4 QPSK packet data 62.5kHz bandwidth:

Lowest Channel

4 Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.8608 GHz
#Res BW 100 kHz #YBH 380 kHz #Sweep 2 5 (8192 pts)

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

Middle Channel

45 Agilent

Ref 46 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.808 GHz
#Res BH 166 kHz #UBH 3088 kHz #Sweep 2 5 (8192 pta)

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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Highest channel

¥ Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.0608 GHz
#Res BW 100 kHz #BH 380 kHz #Sweep 2 5 (8192 pts)

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

pi/4 QPSK packet data 156.25kHz bandwidth:

Lowest Channel

3 Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.0608 GHz
#Res BW 100 kHz #BH 380 kHz #Sweep 2 5 (8192 pts)

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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Middle Channel

% Agilent

Ref 48 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.808 8 GHz
#Res BH 166 kHz #UBH 388 kHz #5Sweep 2 5 (8192 pta)

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

Highest channel

2% Agilent

Ref 46 dBm #Atten 40 dB
#Peak

Start 9 kHz Stop 18.808 GHz
#Res BH 166 kHz #UBH 388 kHz #5Sweep 2 5 (8192 pta)

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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FCC 25.202 Subclause (f) / Emission limitations. Radiated emissions.

SPECIFICATION
§ 25.202 (f).

METHOD

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 (RBW) of 10 kHz in the range 30 MHz to 1 GHz and 100 kHz in the
range 1 GHz to 18 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 is re-measured with 4 kHz and the emissions at less than 20 dB respect to the limits are
substituted by the Substitution method, in accordance with the ANSI/TIA/EIA-603-D: 2010.

The test was performed with the equipment transmitting first in only Satellite mode and repeated with the BT
EDR/BT LE (modulation GFSK) radio transmitting simultaneously to check the impact of the co-location of both
radio interfaces. The results and plots below show the worst results obtained in both modes.

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.

TEST SETUP

All radiated tests were performed in an anechoic chamber. The measurement antenna is situated at a distance of 3
m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for the
frequency range 1 GHz-18 GHz (1 GHz-18 GHz Double ridge horn antenna).

For radiated emissions in the range 1 GHz-18 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f < 1 GHz

Spectrum analyser

ANECHOIC CHAMBER

AT4@

a DEKRA company

WireLesS

Measuring
Antenna

‘ ‘ | 3 mdistance

360°Rotating
Table

‘ e

AntennaMast

| (Antennaheight variation: 1-4 m)

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

Preamplifier

Horn antenna

VWWAWWWWWWWWWWWAWVAWY

EUT

1 m distance

-

M

D DEKRA

Shielded control room for
Spectrum .
radiated measurements
analyser
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RESULTS

Preliminary tests were done with the equipment operating with the different possible modulations and
bandwidths and the worst case was pi/2 BPSK modulation and nominal bandwidth of 31.25 kHz. Results
shown below correspond to pi/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-18 GHz.
No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-18 GHz.
No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.
No spurious signals were found in all the range.

Frequency range 1 GHz-18 GHz.
No radiated spurious signals were detected at less than 20 dB respect to the limit.

Measurement uncertainty (dB) |<%3.88 for f < 1GHz
<+4.87 for f> 1 GHz up to 18 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

AT4©

WireLeSS
a DEKRA company

RBW 10 kHz
VBW 30 kHz
SWT 9.8 s

F-10

L,

F-30

F-40

F-50

F-80

F-90

-100

Start 30 MHz

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)

D DEKRA
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AT4©

WireLeSS
a DEKRA company

D DEKRA

FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: LOWEST

MultiView Spectrum
Ref Level 5.00 dBm RBW 100 kHz
Att 5dB @ SWT 15 o ¥VBW 300 kHz Mode Auto Sweep
TDF
1 Frequency Sweep
T dom tH1 0.980 dBrm
-10 dBm
-20 dBm
30d

-40 dBm

-70 dBrn

-0 dBm

1.0 GHz

30000 pts 200.0 MHz/ 3.0 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

MultiView Spectrum
Ref Level 5.00 dBm RBW 100 kHz
Att S5dB & SWT 1s = VBW 300kHz Mode Auto Sweep

TOF

1 Frequency Sweep

G dem tH1 0.980 dBm:

-10 dB

-20d

-30 dBrm

-40d

-50 dBm ‘ ‘

-60 dBrm

-70 dBm

-80 dBrn

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 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

MultiView Spectrum D

Ref Level 500 dBm RBW 100 kHz
Att 5dB @ SWT 15 o ¥VBW 300 kHz Mode Auto Sweep

TDF

1 Frequency Sweep

fH1 0.380 dBm:

0 dBm

-10 dBm

-20 dBm

-40 dBm

-70 dBrn

-0 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 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 18 GHz.
CHANNEL: LOWEST

Multiview Spectrum D

Ref Level 10.00 dBm RBW 100 kHz
Att 30dB & SWT 1s @ VBW 300kHz Mode Auto Sweep

TDF

1 Frequency Sweep

tH1 0.980 dBm

0 dem

-10 dem:

-30 dem:

-20 dem:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

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

MultiView Spectrum
Ref Level 10.00 dBm RBW 100 kHz
Att 30dB & SWT 1z & VBW 300 kHz Mode Auto Sweep
TOF
1 Frequency Sweep
FdBm [H1 0880 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dem
50 dem
-6 dBm
-B0 dBm
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

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

CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 10.00 dBm RBW 100 kHz
Att 30dE & SWT 1s @ VBW 300 kHz Mode Auto Sweep
TOF

1 Frequency Sweep

tH1 0.980 dBm

0 dém

-10 dBm

-20 dBm

-30 dBm

-80 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

Note: The limit shown in the plot is extrapolated for 100 kHz measurement bandwidth.
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FCC 25.216 Subclause (f) / Limits on emissions from mobile earth stations for protection of aeronautical
radionavigation satellite service

SPECIFICATION
§ 25.216 (c), () & (i).

METHOD

For measurements in transmission mode, the EUT is set in continuous transmission with different modes of
modulation and nominal bandwidths.

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

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

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 emission at less than 20 dB below the limit were substituted by the Substitution method, in
accordance with the ANSI/TIA/EIA-603-D: 2010.

The test was performed with the equipment transmitting first in only Satellite mode and repeated with the BT
EDR/BT LE (modulation GFSK) radio transmitting simultaneously to check the impact of the co-location of both
radio interfaces. The results and plots below show the worst results obtained in both modes.

TEST SETUP

All radiated tests were performed in an anechoic chamber. The measurement antenna is situated at a distance of 1m
for the frequency range 1559 MHz and 1610 MHz (1 GHz-18 GHz Double ridge horn antenna).

For radiated emissions in the range 1559 MHz and 1610 MHz that is performed at a distance closer than the
specified distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height was
varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

See block diagrams above.
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RESULTS
Frequency range 1559 MHz-1610 GHz.

1. Transmission state.
pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel
Substitution method data

AT-

N6,

WireLesS

a DEKRA company

D DEKRA

Frequency | Instrument RBW Detector | Polarization | (1) Generator | (2) Cable (3) Substitution E.I.LR.P. (dBm)
(GHz) reading (kHz) output (dBm) loss (dB) antenna gain Gi =
(dBm) (respect to @B-2+@)
isotropic radiator)
(dB)
1600.9927 -51.06 1000 RMS Vertical -61.98 1.80 8.46 -55.32
No discrete emissions were found.
Middle Channel
Substitution method data
Frequency | Instrument RBW Detector | Polarization | (1) Generator | (2) Cable (3) Substitution E.l.LR.P. (dBm)
(GHz) reading (kHz) output (dBm) loss (dB) antenna gain Gi =
(dBm) (respect to @D-2+@®3)
isotropic radiator)
(dB)
1606.9596 -42.06 1000 RMS Vertical -53.00 1.81 8.49 -46.32
No discrete emissions were found.
Highest channel
No radiated spurious signals were detected.
2. Carrier-off state.
No radiated spurious signals were detected at less than 20 dB respect to the limit.
Measurement uncertainty (dB) | <+4.87 for f>1 GHz up to 18 GHz
Verdict: PASS
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Carrier off state:
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pi/2 BPSK voice 31.25kHz bandwidth:

Lowest Channel

Multiview Spectrum D

Ref Level -10.00 dBm RBW 1 MHz
Att Ode & SWT 1s » VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep
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Middle Channel
Multiview Spectrum D
Ref Level -10.00 dBm RBW 1 MHz
TSIEt Ode & SWT 1s » VBW 3MHz Mode Auto Sweep

1 Frequency Sweep
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Highest channel
MultiView Spectrum D
Ref Level -10.00 dBm RBW 1 MHz
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