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Test report
REFERENCE STANDARD:

USA FCC Part 22 & Part 24 & Part 27

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

MaFCa ..o D BiEHIUM

Trademark

Modelo y/o referencia tipo ......c.cccocevvcvvivccns - MX Rugged E

Model and /or type reference

Other identification of the product ...............  FCC ID: V27SSD-53
Final HW version ..o 1201

Final SW version ... 1.8.31

Caracteristicas ..........ccccecvevvvvvcinvvcccccciees. - 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-1 3G AMBE2+ voice call

e 3GPPrell0 (LTE Advanced)

» FDD Cat4, DL 150 Mbit/s, UL 50 Mbit/s

»  Band configuration: B4 (1700), B28 (700)
UMTS/HSPA

*  3GPP R99 384/384kbps

*  3GPP rel8, HSPA+, 42 Mbps / 5.76 Mbps

»  Band configuration: B2 (1900), B4 (1700), B5 (850)
GSM/GPRS/EDGE

» 850/900/1800/1900 MHz
Bluetooth 4.0

SONCHANE st BITTIUM WIRELESS LTD.
Applicant Tutkijantie 8 90590 Ouly, Finland

Método de ensayo solicitado, norma.................  USA FCC Part 22 10-1-15 Edition.
Test method requested, standard USA FCC Part 24 10-1-15 Edition.

USA FCC Part 27 10-1-15 Edition.

Measurement Guidance 971168 D01 v02r02 for certification of
Licensed Digital Transmitters.
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ANSI/TIA-603-D (2010).

RESUMAAO ..o [N COMPLIANCE
Summary
Aprobado por (nombre /cargoy firma) .........  A. Llamas Firmado digitalmente
Approved by (name / position & signature) por ALEJANDRO

RF Lab. Manager LLAMAS RODRIGUEZ
Fecha de realizacion ...t 2017-03-28 Egc;;zéojgzogozs

Date of issue

Formato de informe No. ... FDT08_18
Report template No
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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 conjuction 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

51746/044 Satellite Smartphone Mx Rugged E 2017-01-23
(SSD-53)

51746/030 Battery 9304576 A02 2017-01-16

51746/038 Antenna 2017-01-16

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

Control N° Description SEETE Date of reception

51746/035 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 appendixes A, B and C.

Test sample description

The Rugged E is a satellite and terrestrial 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 2017-01-24 and finished on 2017-02-24.

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 mg:(z%%ca
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.

Temperature Min. =15 °C

P 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 <1Q

< #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 > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Remarks and comments

1: Used instrumentation.

Conducted Measurements

Last Cal. date  Cal. due date

1. Spectrum analyser Agilent PSA E4440A 2015/10 2017/10

2. Climatic chamber HERAEUS VM 07/100 2016/03 2018/03

3. Vector signal analyzer Rohde & Schwarz FSQ8 2016/06 2018/06

4, DC power supply R&S NGPE 40/40 2014/11 2017/11
Universal Radio communication Tester R&S

5. CMW500 2016/02 2018/02
Universal Radio communication Tester R&S

6. CMW500 2014/07 2017/07

7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 2017/12

Radiated Measurements

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

L EACT3200sTP 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

% SCHWARZBECK BBHA 9120 D 2016/11 2019/11
Broadband Horn antenna 18-40 GHz Schwarbeck

5. 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. BB\/9743 2016/04 2017/04
RF pre-amplifier 1-18 GHz BONN ELEKTRONIK

9. BLMA 0118-3A 2016/02 2018/02
RF pre-amplifier 18-40 GHz BONN ELEKTRONIK

10. BLMA 1840-1M 2015/12 2017/12

1. Universal Radio communication Tester R&S 2014/07 2017/07

CMW500

2. GSM mode has not been tested to prove USA FCC Part 22 and Part 24 compliance because the modulation scheme and
the power maximum levels are the same as for GPRS mode.

Taking into account the above comments, testing in GSM mode is redundant for FCC Parts 22 and Part 24 as it is the same
as GPRS mode. GPRS mode has been tested as indicated on the present test report.

3. HSDPA modulation mode has not been tested to prove USA FCC Part 22, Part 24 and Part 27 compliance because it is
an improved mode of operation only for Downlink (UE reception), but using the normal WCDMA mode for UL (Up Link,
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D DEKRA

UE transmission). Therefore HSDPA has no associated a Power class or modulation scheme different than WCDMA mode
for the UL transmission.

Taking into account the above comments, testing in HSDPA modulation mode is redundant for FCC Part 22, Part 24 and
Part 27 as it is the same as WCDMA mode as long as UE transmission is concerned. WCDMA modulation mode has been
tested as indicated on the present test report.

Testing verdicts

Not applicable ... : N/A

PSS ..o : P

FaIL .o : F

NOE MEASUIEA ...t s : N/M

FCC PART 22 PARAGRAPH VERDICT
NA| P | F [NM
Clause 22.913: Clause 5.4: RF output power P
Clause 2.1047: Modulation characteristics P
Clause 22.355: Frequency stability P
Clause 2.1049: Occupied Bandwidth P
Clause 22.917: Spurious emissions at antenna terminals P
Clause 22.917: Radiated emissions P
FCC PART 24 PARAGRAPH VERDICT
NA| P | F [NM

Clause 24.232: RF output power P
Clause 2.1047: Modulation characteristics P
Clause 24.235: Frequency stability P
Clause 2.1049: Occupied Bandwidth P
Clause 24.238: Spurious emissions at antenna terminals P
Clause 24.238: Radiated emissions P
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FCC PART 27 PARAGRAPH

VERDICT

NA| P | F [NM

Clause 27.50.: RF output power P
Clause 2.1047.: Modulation characteristics P
Clause 27.54: Frequency stability P
Clause 2.1049: Occupied Bandwidth P
Clause 27.53: Spurious emissions at antenna terminals P

P

Clause 27.53: Radiated emissions
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Appendix A — Test result for FCC Part 22
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TEST RESULTS FOR FCC PART 22

TEST CONDITIONS

Power supply (V):
Vnom = 4.2Vdc
Vmax = 4.2 Vdc
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 = Internal antenna (PIFA antenna)

Antenna gain = -1.8 dBi (850 MHz), -0.4 dBi ( WCDMA Band V).

TEST FREQUENCIES:
GPRS MODULATION
Lowest channel (128): 824.2 MHz
Middle channel (190): 836.6 MHz
Highest channel (251): 848.8 MHz

WCDMA AND HSUPA MODULATION
Lowest channel (4132): 826.4 MHz
Middle channel (4182): 836.4 MHz
Highest channel (4233): 846.6 MHz
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RF Output Power
SPECIFICATION

FCC 82.1046 and 822.913. The Effective Radiated Power (E.R.P.) of mobile transmitter and auxiliary test
transmitter must not exceed 7 Watts (38.45 dBm E.R.P.).

METHOD

The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester R&S CMU200 and CMWA500, selecting maximum
transmission power of the EUT and different modes of modulation.

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

The maximum effective radiated power e.r.p. is calculated from the maximum equivalent isotropically radiated
power (e.i.r.p.) by subtracting 2.15 dB:

E.R.P.=E.LRP.-2.15dB
TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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RESULTS

MAXIMUM OUTPUT POWER (CONDUCTED).

GPRS MODULATION

AT-

N6,

WireLesS

a DEKRA company

D DEKRA

Channel Lowest Middle Highest
Measured maximum average power (dBm) at 3362 33.66 3350
antenna port
Maximum declared antenna gain (dBi) -1.80 -1.80 -1.80
Maximum equivalent isotropically radiated
power (E.I.R.P.) (dBm) 318 31.86 31.70
Maximum effective radiated power E.R.P. 29 67 2971 29 55
(dBm)
Measurement uncertainty (dB) <+0.66
Verdict: PASS
EDGE MODULATION
Channel Lowest Middle Highest
Measured maximum average power (dBm) at 28.07 28.12 28.06
antenna port
Maximum declared antenna gain (dBi) -1.80 -1.80 -1.80
Maximum equivalent isotropically radiated
power (E.LR.P.) (dBm) 26.217 26.32 26.26
Maximum effective radiated power E.R.P. 2412 2417 2411
(dBm)
Measurement uncertainty (dB) <+0.66
Verdict: PASS
WCDMA MODULATION
Channel Lowest Middle Highest
Measured maximum average power (dBm) at 23,59 93.68 93,58
antenna port
Maximum declared antenna gain (dBi) -0.40 -0.40 -0.40
Maximum equivalent isotropically radiated
power (E.I.R.P.) (dBm) 23.19 23.28 23.18
Maximum effective radiated power E.R.P. 21.04 2113 2103
(dBm)
<+0.66

Measurement uncertainty (dB)

Verdict: PASS
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HSUPA MODULATION

AT-

N6,

WireLesS

a DEKRA company

D DEKRA

Channel Lowest Middle Highest
Measured maximum average power (dBm) at 22 43 99 52 99 44
antenna port

Maximum declared antenna gain (dBi) -0.40 -0.40 -0.40
Maximum equivalent isotropically radiated

oower (E.LR.P.) (dBm) 22.03 22.12 22.04

Maximum effective radiated power E.R.P. 19.88 19.97 19.89

(dBm) ' ' '
<+0.66

Measurement uncertainty (dB)

Verdict: PASS
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Modulation Characteristics

SPECIFICATION
FCC 82.1047

METHOD

For 2G/3G, the EUT operates with GPRS (GMSK), EDGE (8PSK), WCDMA (QPSK) and HSUPA (QPSK)
modes, in which the information is digitized and coded into a bit stream.

TEST SETUP
Spectrum
— Analyser
Priner
EUT ——— Atenustor ndetr
Signalling
L Unit
‘ Power
suply
RESULTS

The following plot shows the modulation schemes in the EUT.

Report No: (NIE)
51746RRF.005 Page 15 of 220 2017-03-28



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

GPRS MODULATION

3 Agilent

Mkrl  42.64 ps

Ref 45 dBm #Atten 48 4B 33.79 dBm
#Peak

e /\/*\mwwwwwmw
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F>50k

Center 536.600 MHz Span 8 Hz
Res BH 108 kHz #+VBH 366 kHz Sweep 300 ps (1006 pts)

EDGE MODULATION

3 Agilent

Mkrl 156.2 ps

Ref 45 dBm #Atten 48 4B 30.48 dBm
#Peak

E
-

L —— T
R —

LagAw !

=

WL 52

|
53 usf
|
|

£ifn
F>50k

Center 536.600 MHz Span 8 Hz
Res BH 108 kHz #+VBH 366 kHz Sweep 300 ps (1006 pts)
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WCDMA MODULATION

AT4@

WireLesS
a DEKRA company

D DEKRA

Mkrl 18.02 ps

Ref 38 dBm #Atten 30 4B 16.30 dBm
#Peak

Log ,

14
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Yy

sy

LagAw

WL 52

53 FS

£ifn
F>50k

Center 836.408 MHz
Res BH 188 kHz

HSUPA MODULATION

3 Agilent

Ref 38 dBm

#\BW 300 kHz

#Atten 30 dB

Span 8 Hz

Sweep 300 ps (1006 pts)

Mkrl 186.2 ps
12.89 dBm

#Peak

TEy e
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oy
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il
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WL 52

53 FS
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Center 836.408 MHz
Res BH 188 kHz

#\BW 300 kHz

Span 8 Hz
Sweep 300 ps (1006 pts)
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Frequency Stability

SPECIFICATION
FCC §2.1055 and §22.355. £2.5 ppm for mobile stations operating in the range 821 to 896 MHz.

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 values declared by the manufacturer.

The EUT was set in “call mode” in the middle channel using the Universal Radio Communication tester R&S
CMU200 or CMW500 and the maximum frequency error was measured using the built-in calibrated frequency
meter.

TEST SETUP

Temperature Chamber

EUT

Antenna Signalling unit
Conector Attenuator with frequency
(optional) meter )

h 4
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RESULTS

Frequency stability over temperature variations.

GPRS AND EDGE MODULATION

AT-

N6,

WireLeSS
a DEKRA company

D DEKRA

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 39 0.046617260 0.0000046
+40 39 0.046617260 0.0000046
+30 38 0.045421946 0.0000045
+20 37 0.044226632 0.0000044
+10 35 0.041836003 0.0000042
0 32 0.038250060 0.0000038
-10 29 0.034664117 0.0000037
-20 27 0.032273488 0.0000032
-30 30 0.035859431 0.0000036
WCDMA AND HSUPA MODULATION
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 0.08 0.000095640 0.000000009
+40 -0.46 -0.000549976 -0.00000005
+30 -0.35 -0.000418460 -0.00000004
+20 -0.44 -0.000526064 -0.00000005
+10 0.11 0.000131516 -0.00000001
0 -0.19 -0.000227164 -0.00000002
-10 -0.09 -0.000107604 -0.00000001
-20 -0.36 -0.000430416 -0.00000004
-30 -0.21 -0.000251076 -0.00000002
Frequency stability over voltage variations.
GPRS AND EDGE MODULATION
Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 37 0.044226632 0.0000044
Vmin 3.60 37 0.044226632 0.0000044

Report No: (NIE)
51746RRF.005

Page 19 of 220

2017-03-28




AT4 wireless, S.A.U.
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WCDMA AND HSUPA MODULATION

AT-

a DEKRA company

N6,

WireLesS

D DEKRA

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 -0.44 -0.000526064 -0.00000005
Vmin 3.60 -0.24 -0.000286944 -0.00000002
Measurement uncertainty <+1x 10°
Verdict: PASS
Report No: (NIE)
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SPECIFICATION
FCC §2.1049

METHOD

AT-

N6,

WireLesS

a DEKRA company

Occupied Bandwidth

D DEKRA

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator.
power splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
R&S CMU200 or CMW500 selecting maximum transmission power of the EUT and different modes of
modulation. 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
Powey et
Y
Signalling
L Unit
‘ Poner
Soply
RESULTS
GPRS MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 241.40 243.49 243.32
-26 dBc bandwidth (kHz) 314.42 317.91 315.14
Measurement uncertainty (kHz) <+1.67
EDGE MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 248.81 249.36 247.71
-26 dBc bandwidth (kHz) 320.58 314.24 318.58
Measurement uncertainty (kHz) <+1.67
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WCDMA MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 4175.9 4175.6 4150.9

-26 dBc bandwidth (kHz) 4642.0 4639.0 4636.0
Measurement uncertainty (kHz) <+16.67

HSUPA MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 4162.4 4145.6 4164.5

-26 dBc bandwidth (kHz) 4643.0 4641.0 4629.0
Measurement uncertainty (kHz) <+16.67

Report No: (NIE)
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GPRS MODULATION

Lowest Channel

Ref 38 dBm Atten 30 dB
tE;ak LW’V“MF'L.%
T o N
dB/ e hy
Offst 7 ~
16.3 'rH \‘L”'-nl
dB w,a. W.M
WM NJ‘*‘M
Lgﬂ\.l' w'ﬁ-l'lH"nM*I'J W‘“\—.{u
Ml 352
Center 324.280 0 MHz Span 1 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
241.3962 kHz % B -26.00 db

Transmit Freg Error  575.547 Hz
% dB Bandwuidth 314.416 kHz

Middle Channel

W Agilent 04:06:55 Feb 2

Ref 38 dBm Atten 30 dB
#Peak s
Log W VAR
10 oL ”"Mm
4B/ Ve
Offst - <
16.3 ﬁr \L
4B il Mo,
JJ‘W Wn.
ol M"‘"vw

LaAy W"'”"MW M
Ml 352
Center 336.680 0 MHz Span 1 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥

243.4885 kHz x B 2600 45

Transmit Freg Error  2.617 kHz
% dB Bandwuidth 317.914 kHz
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a DEKRA company

Highest Channel

Ref 30 dBm Atten 30 dB
#Peak
LUQ yﬁlﬁmwﬂﬂm\k\l
18 Tl 0
4B/ v L
Offst
16.3 ,“‘Jf{ \\h
dB Mﬁ;\n""" o
Pl M‘\m
_-A'I'MW YWM“

LaAw  Lagper ™,
Ml S2
Start 848.300 8 MHz Stop 849,300 0 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

243.3160 kHz ® dB -26.00 db

Transmit Freg Error  223.453 Hz
% dB Bandwuidth 315.137 kHz

EDGE MODULATION
Lowest Channel

3 Agilent

Ref 38 dBm Atten 30 dB
#Peak

i T
Offst Ny Yo
ot M

LeAw

Ml S2
Start 823.700 @ MHz Stop 824,700 0 MHz
#Res BW 3 kHz #VBH 30 kHz Sweep 102.6 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
248.8054 kHz x dB -26.00 dB

Transmit Freq Error  -131.567 Hz
% dB Bandwuidth 3208.573 kH=z
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a DEKRA company

Middle Channel

3 Agilent

Ref 38 dBm Atten 30 dB

#Peak

Log

19 Wl

dB/ & R,

Offst _>f L\“_

16.3 “I\,

4B e "
eruﬂnrM MM'\;WI

b4y M gy

LagAw

Ml 352

Center 336.680 0 MHz Span 1 MHz

#Res BH 3 kHz #+VBH 38 kHz Sweep 162.6 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
249.3648 kHz x B 2600 45

Transmit Freg Error  -388.495 Hz
% dB Bandwuidth 314.236 kHz

Highest Channel

3 Agilent

Ref 38 dBm Atten 30 dB

#Peak

Log

19 L]

dB/ F )

Offst > )-" ‘\\<_

16.3 )

dB W"‘r'v'ﬂ \“l"ﬂm
MWW, h’\\\mrﬁ

Mﬂ‘n’h WM‘I'HJ\!‘ f"v" H"'““ru W‘i‘ T

LagAw

Ml 352

Center 348,880 0 MHz Span 1 MHz

#Res BH 3 kHz #+VBH 38 kHz Sweep 162.6 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
247.7143 kHz x B 2600 45

Transmit Freg Error  185.263 Hz
% dB Bandwuidth 318.583 kHz
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WCDMA MODULATION

Lowest Channel

3 Agilent

O,

WireLesS

AT4

a DEKRA company

Ref 28 dBm

#Atten 20 dB

#Peak

e LT LR

LagAw

Ml 52

Center 826.408 & MHz

#Res BW 51 kHz

#\BW 300 kHz

Occupied Bandwidth

4.1759 MHz

Transmit Freg Error  -1.783 kHz

% JB Bandwidth

Middle Channel

4.642 MHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

3 Agilent

Ref 28 dBm

#Atten 20 dB

#Peak

Wbt a At e Ly

L\“‘\‘»MW

LagAw

Ml 52

Center 836.408 MHz

#Res BW 51 kHz

#\BW 300 kHz

Occupied Bandwidth

4.1576 MHz

Transmit Freg Error  499.878 Hz

% JB Bandwidth

4.6339 MHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

D DEKRA
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Highest Channel

3 Agilent

AT4

WireLesS

N, B DEKRA

a DEKRA company

Ref 28 dBm

#Atten 20 dB

#Peak

LagAw

Ml 52

Center 845.608 MHz

#Res BW 51 kHz

Occupied Bandwidth
4.1509 MHz

Transmit Fre¢g Error  -9.317
4,636 MHz

% JB Bandwidth

HSUPA MODULATION

Lowest Channel

#\BW 300 kHz

kHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

3 Agilent

Ref 28 dBm

#Atten 20 dB

#Peak

B L

f

[

(

LeAw

Ml 52

Center 826.408 MHz

#Res BW 51 kHz

Occupied Bandwidth
4.1624 MHz

Transmit Freq Error  -3.415
4,643 MHz

% dB Bandwidth

#VBW 300 kHz

kHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

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

3 Agilent
Ref 28 dBm #Atten 20 dB
tE;ak WMM—MM
1@ {\
dB/ / \
Dffst f \|
16.3
dB NN S 1Y .ﬂ‘\vf‘ ‘L\’-MJ N u
T sl
LeAw
Ml s2
Center 836,400 MHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz Sweep 3.596 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
4 1456 MHZ X dB -26.60 4B

Transmit Freq Error  -2.755 kHz
% dB Bandwuidth 4,641 MHz

Highest Channel

3 Agilent

Ref 28 dBm #Atten 20 dB

tE;ak N MW‘#\MM&W

10 b R

dB/ { i

Dffst J{ \‘

16.3 T Y,

dB W WWM -

LeAw

Ml s2

Center 546.600 MHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz Sweep 3.596 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

4 1645 MHZ X dB -26.60 4B

Transmit Fregq Error  -3.169 kHz
% dB Bandwuidth 4,629 MHz
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Spurious emissions at antenna terminals

SPECIFICATION
FCC 82.1051 and §22.917

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.

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMU200 and CMWS500 (selecting maximum transmission power of the EUT and different modes of
modulation) using a 50 ohm attenuator and a power splitter.

The spectrum was investigated from 9 kHz to 10 GHz.

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.

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

TEST SETUP

Spectrum
— Analyser
Priner
EUT ——— Anenuator
devider
Signalling
L Unit
=
suwply
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RESULTS (see plots in next pages)

GPRS MODULATION
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

EDGE MODULATION
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

WCDMA MODULATION
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

HSUPA MODULATION
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

Verdict: PASS

D DEKRA

Report No: (NIE)
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GPRS MODULATION
1. CHANNEL: LOWEST

Ref 35 dBm Atten 3@ dB

#Peak

Start 9 kHz Stop 10.080 0 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE

Ref 35 dBm Atten 38 dB

#Peak

FTun I )
S Wwwm“m

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

Ref 35 dBm Atten 30 dB
#Peak

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
EDGE MODULATION
1. CHANNEL: LOWEST

Ref 35 dBm Atten 3@ dB

#Peak

FTun |
Swp

Start 9 kHz Stop 10.080 0 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

Ref 35 dBm Atten 30 dB
#Peak

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
3. CHANNEL: HIGHEST

Ref 35 dBm Atten 38 dB

#Peak

FTun
SHERN I Vo e N TSRS, i b

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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WCDMA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£t

Start 9 kHz Stop 10.080 0 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
2. CHANNEL: MIDDLE

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£0f
FTun

Start 9 kHz Stop 10.080 0 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£t
FTun

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
HSUPA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£0f
FTun

Start 9 kHz Stop 10.080 0 GHz
#Res BH 1600 kHz #+VBH 366 kHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£t
£ MWWMWW

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
3. CHANNEL: HIGHEST

3 Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£t
FTun WWWW

Start 9 kHz Stop 10.008 8 GHz
#Res BW 168 kHz #VBH 306 kHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Measurement uncertainty (dB) <+2.03

Report No: (NIE)
51746RRF.005 Page 36 of 220 2017-03-28



AT4 wireless, S.A.U. f
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

Spurious emissions at antenna terminals at Block Edges

SPECIFICATION
FCC 82.1051 and §22.917

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.

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMWS500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

As indicated in FCC part 22, in the 1 MHz bands immediately outside and adjacent to the frequency block or band
a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed.

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

TEST SETUP
Spectrum
— Analyser
Prwwer
BUT | — Attenuator _{ o
Signalling
L Unit
‘ Power
suoply
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RESULTS (see plots in next pages)

MODULATION: GPRS EDGE WCDMA HSUPA
Maximum measured level at
lowest Block Edge at antenna -16.82 -21.41 -19.68 -20.95
port (dBm)
Measurement uncertainty (dB) +2.03

MODULATION: GPRS EDGE WCDMA HSUPA
Maximum measured level at
highest Block Edge at antenna -19.34 -21.93 -19.85 -20.63
port (dBm)
Measurement uncertainty (dB) <+2.03

NOTE: The GPRS and EDGE modulation was measured using gate triggered such that the analyzer only sweeps when the
device is transmitting at full power and with average detector.

Verdict: PASS
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GPRS MODULATION
CHANNEL LOWEST

3 Agilent

Mkrl 823.979 @ MHz

Ref 38 dBm Atten 30 dB -16.82 dBm
#Avyg

[

jwyl

=
L

Swp M 'M W

Center 324.080 0 MHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

3 Agilent

Mkrl £49.823 @ MHz

Ref 38 dBm Atten 30 dB -19.34 dBm
#Avyg

==
I o
=< =
o .
—_ |
H0

Swp |‘T|‘ 4

r 1.
Center 349.080 0 MHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
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EDGE MODULATION
CHANNEL LOWEST

3 Agilent

Mkrl 823.977 @ MHz

Ref 38 dBm Atten 30 dB -21.41 dBm
#Avyg
Log
14

dB/
Offst 'H\UW
16.3 / \\
dB
Dl [ \
aé&@
m

FAuwg 1 ;{ Hh
vl s2 fﬁ m\
53 FC

AA

£0F): 4 )
50k )
Swp
PP
Center 324.080 0 MHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

3 Agilent

Mkrl £49.819 @ MHz

Ref 38 dBm Atten 30 dB -21.93 dBm
#Avyg

Log

14

dB/

Offst ""‘Nm%

i LA
s fo

dBm ! A
PAvg { l\

T I AN
AA

£0f W A

£50k gy ey

Swp M M s

: e

Center 349.080 0 MHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
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WCDMA MODULATION
CHANNEL LOWEST

3 Agilent

Mikrl 823.971 @ MHz
Ref 28 dBm #Atten 20 dB -19.68 dBm
#Peak
LUQ WW

Center 324.080 0 MHz Span 2 MHz
#Res BH 51 kHz #+VBH 366 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

3 Agilent

Mkrl 849.841 & MHz
Ref 28 dBm #Atten 20 dB -19.85 dBm

#Peak W

Log A
18 i

4B/ W*«

Center 349.008 @ MHz Span 2 MHz
#Res BW 51 kHz #VBH 306 kHz #5weepn 2 5 (1008 pts)

NOTE: The equipment transmits at the maximum output power
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HSUPA MODULATION
CHANNEL LOWEST

AT4@

WireLeSS
a DEKRA company

3 Agilent

Ref 28 dBm #Atten 20 dB

Mkrl 823.973 @ MHz
-20.95 dBm

#Peak

WMMW‘M s

Center 824.008 & MHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

3 Agilent

Span 2 MHz
#3ween 2 5 (1000 pts)

Ref 28 dBm #Atten 20 dB

Mkrl 849.827 8 MHz
-20.63 dBm

#Peak
Log MwWALMMm

l@ i T
dB/ M

[
o
=
{J
g>H

Center 849,008 0 MHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

Span 2 MHz
#5weepn 2 5 (1008 pts)

D DEKRA
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Radiated emissions

SPECIFICATION
FCC § 22.917

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.

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.

The EUT was placed on a 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. The radiated emissions were measured with
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB respect to the limit is substituted by the Substitution method, in
accordance with the ANSI/TIA-603-D: 2010.

The test was performed with the equipment transmitting first in only cellular mode, and then repeated with the BT
EDR/BT LE (modulation GFSK, which is the worst case) 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. 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
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TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER

WireLeSS
a DEKRA company

360° Rotating
Table

Measuring
Antenna

‘ ‘ | 3 m distance

‘ T

AntennaMast
_ | (Antennaheight variation: 1-4 m)

Link antenna

VY V-V'V'-V'V-V-V-V V.

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz.

Signalling unit

Preamplifier Horn antenna

VWAVWWWWWWWYWWWVY

Horn antenna
for RF link

EUT
\ 2
1 tm distance

W

AMA

Shielded control room for

Spectrum
analyser

radiated measurements Signalling unit

D DEKRA
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RESULTS
GPRS AND EDGE MODULATION

A preliminary scan determined the GPRS modulation as the worst case. The following tables and plots show the
results for GPRS modulation.

1. CHANNEL: LOWEST

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

Frequency range 1 GHz-10 GHz.

Substitution method data

Frequency | Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.l.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @)-@+@3)
(dBm) (respect to isotropic
radiator) (dB)
1647.85 -7.62 Horizontal -25.79 1.90 8.63 -19.06

2. CHANNEL: MIDDLE

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

Frequency range 1 GHz-10 GHz.

Substitution method data

Frequency | Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.l.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi 1)-(@2)+@3)
(dBm) (respect to isotropic
radiator) (dB)
1673.35 -9.24 Horizontal -27.38 1.95 8.72 -20.61

3. CHANNEL: HIGHEST

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

Frequency range 1 GHz-10 GHz.

Substitution method data

Frequency | Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.l.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi 1)-(@)+(@3)
(dBm) (respect to isotropic
radiator) (dB)
1697.65 -8.75 Horizontal -26.86 2.00 8.81 -20.05
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WCDMA AND HSUPA MODULATION

A preliminary scan determined the HSUPA modulation as the worst case. The following tables and plots show the
results for HSUPA modulation.

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

Frequency range 1 GHz-10 GHz.

Substitution method data

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-10 GHz.

Substitution method data

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-10 GHz.
Substitution method data

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 10 GHz

Verdict: PASS
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AT4©

a DEKRA company

D DEKRA

FREQUENCY RANGE 30 MHz-1000 MHz.
GPRS MODULATION
CHANNEL: LOWEST

NN

VBW
SWT

—
noE B
]

4] Cffget z.1 dB

8

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier frequency.
CHANNEL: MIDDLE

RBW 1 MHz
VBW 3 MHz
SWT 1 s

0 Offget 2.1 dB

F-10
D1 -13 Bm
L,

F-70

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: HIGHEST

*RBW 1 MHz
*VBW 3 MHz
Ref 0 dBm * ALt 0 dB *SWT 1 =
4] Offget 2.1 dB
L ‘ =
&= |,
- TD
-850
100
Start 30 MHz 97 MHz/ Stop 1 GHz
Note: The peak above the limit is the carrier frequency.
HSUPA MODULATION
CHANNEL: LOWEST
*RBW 1 MHz
*VBW 3 MHz
Ref 0 dBm * ALt 0 dB *SWT 1 =
4] Offget 2.1 dB
L ‘ =
&= |,

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: MIDDLE

AT4@

WireLesS

a DEKRA company

RBW 1 MHz
VBW 3 MHz
Att 0 de SWT 1 s

F-10

D1 -13 {iBm

F-70

F-90

-100

Start 30 MHz

97 MHz/

Note: The peak above the limit is the carrier frequency.

CHANNEL: HIGHEST

RBW 1 MHz
VBW 3 MHz
Att 0 de SWT 1 s

Stop 1 GHz

F-10
D1 -13 {iBm

F-70

F-90

-100

Start 30 MHz

97 MHz/

Note: The peak above the limit is the carrier frequency.

Stop 1 GHz

D DEKRA
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FREQUENCY RANGE 1 GHz to 10 GHz.

AT4©@ B DEKRA

GPRS MODULATION
CHANNEL: LOWEST

MultiView Spectrum

WireLeSS
a DEKRA company

Ref Level 0.00 dBm RBW 1 MHz
Att 0db = SWT 15 = VBW 3MHz Mo
TDF

1 Frequency Sweep

de Auto Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm:

-80 dBm:

-90 dBm:

CHANNEL: MIDDLE

MultiView Spectrum

1.0 GHz 30000 pts

900.0 MHz/ 10.0 GHz

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm:

-60 dBm

-80 dBm

-00 dBm

1.0 GHz

30000 pts

900.0 MHz / 10.0 GHz
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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm:

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 900.0 MHz / 10.0 GHz

HSUPA MODULATION
CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm:

-60 dBm t

-80 dBm

-00 dBm

1.0 GHz 30000 pts 900.0 MHz / 10.0 GHz
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm: |

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 900.0 MHz / 10.0 GHz

CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm:

-30 dBm

-40 dBm

-80 dBm

-00 dBm

1.0 GHz 30000 pts 900.0 MHz / 10.0 GHz
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Appendix B — Test result for FCC Part 24
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TEST RESULTS FOR FCC PART 24

TEST CONDITIONS
Power supply (V):
Vnom = 4.2 Vdc
Vmax = 4.2 Vdc
Vmin = 3.6 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 battery
Type of antenna = Internal antenna (PIFA antenna)
Antenna gain = +2.2 dBi (1900MHz), +2.5 dBi (WCDMA Band I1).

TEST FREQUENCIES:

GPRS MODULATION

Lowest channel (512): 1850.2 MHz
Middle channel (662): 1880.2 MHz
Highest channel (810): 1909.8 MHz

WCDMA AND HSUPA MODULATION
Lowest channel (9262): 1852.4 MHz
Middle channel (9400): 1880.0 MHz
Highest channel (9538): 1907.6 MHz
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RF Output Power
SPECIFICATION
FCC §2.1046 and 24.232

Mobile/portable stations are limited to 2 Watts (33 dBm) Effective Isotropically Radiated Power (E.I.R.P.).

When measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of
the transmission may not exceed 13 dB.

METHOD

The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester R&S CMU200 and CMWS500, selecting maximum
transmission power of the EUT and different modes of modulation.

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

The peak-to-average power ratio (PAPR) is measured using an attenuator, power splitter and spectrum analyser
with a Complementary Cumulative Distribution Function implemented.

The EUT was controlled via the Universal Radio Communication tester R&S CMWS500 selecting maximum
transmission power of the EUT and different modes of modulation. The measurement is performed for the highest
power levels measured.

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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Peak-to-average power ratio (PAPR)

Spectrum
— Analyser
Power 4
EUT ——— Amenuator ndetr
Signalling
L [Unit
‘ Poner
suoply
RESULTS
MAXIMUM OUTPUT POWER (CONDUCTED).
GPRS MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.20 2.20 2.20
Measured maximum average power (dBm) at 3066 3051 30.45
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 32.86 32.11 32.65
Peak-to-average ratio (PAR) (dB) 0.70 0.70 0.66
Measurement uncertainty (dB) <+0.66
EDGE MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.20 2.20 2.20
Measured maximum average power (dBm) at 30.70 30.50 30.46
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 32.90 32.70 32.66
Peak-to-average ratio (PAR) (dB) 3.45 3.32 3.04
Measurement uncertainty (dB) <+0.66
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WCDMA MODULATION

AT-

a DEKRA company

N6,

WireLesS

D DEKRA

Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.50 2.50 2.50
Measured maximum average power (dBm) at 2354 23.84 23,67
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.04 26.34 26.17
Peak-to-average ratio (PAR) (dB) 291 3.11 3.14
Measurement uncertainty (dB) <+0.66
HSUPA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.50 2.50 2.50
Measured maximum average power (dBm) at 99 40 29 66 29 50
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 24.90 25.16 25.00
Peak-to-average ratio (PAR) (dB) 3.45 3.37 3.46
Measurement uncertainty (dB) <+0.66
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AT4@

WireLeSS
a DEKRA company

PEAK-TO-AVERAGE POWER RATIO (PAPR).

GPRS MODULATION

Channel Low:

® REBW 10 MHz
Ref 44.1 dBm Att 55 dB AQT 6.25 ms
offskt 16.4|dB |
FO0.1
Fo-os
F1E-3
F1E-4 \
F1E-5
Center 1.8502 GHz 0.1 dB/ Mean Pwr + 1 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 30.28 dBm
Peak 31.12 dBm
Crest 0.85 dB
10 % 0.56 dB
1 % 0.65 dB
1% 0.70 dB
.01 % 0.7¢6 dB
Channel Middle:
® RBW 10 MHz
Ref 44.1 dBm Att 55 dB AQT 6.25 ms
Offset 16.4|dB —K
FO0.1
0.01
\\
1E-3
F1lE-4

Center 1.8802 GHz

0.1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10 %

1 3%
103
.01 %

100000, Usable BW: 11.2MHz
Trace 1
30.29 dBm
31.08 dBm
0.79 dB
0.55 dB
0.64 dB
0.70 dB
0.71 dB

Mean Pwr + 1 dB

D DEKRA
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Channel High:

®

RBW 10 MHz

Ref 44.1 dBm Att 55 dB AQT 6.25 ms

offst 16.4|dB \

0.1

lo.o1 \

F1E-3 \\

F1E-4 \

F1E-5 \

Center 1.9098 GHz 0.1 dB/

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 30.36 dBm
Peak 31.09 dBm
Crest 0.73 dB

EDGE MODULATION

Channel Low:

®

Mean Pwr + 1 dB

10 % 0.54 dB

1 % 0.62 dB

1% 0.66 dB
.01 % 0.71 dB

RBW 10 MHz

Ref 44.1 dBm Att 55 dB AQT 6.25 ms
—Jf_ﬁet_‘IMdBEH
0.1
lo.01
F1E-3 \

F1E-4 \

F1E-5 \

Center 1.8502 GHz 0.5 dB/

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 26.02 dBm
Peak 29.64 dBm
Crest 3.63 dB

10 % 2.72 dB

1 3% 3.31 dB
103 3.45 dB
.01 % 3.53 dB

Mean Pwr + 5 dB

D DEKRA
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Channel Middle:

®

AT4@

WireLeSS
a DEKRA company

RBW 10 MHz

D DEKRA

Ref 44.1 dBm Att 55 dB AQT 6.25 ms
|l— Offge 6.4/ dp
E
—
0.1
\
1E-3 \
F1E-4
F1E-5

Center 1.8802 GHz

0.5 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 5 dB

NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 26.24 dBm
Peak 29.67 dBm
Crest 3.43 dB
10 % 2.56 dB
1 % 3.18 dB
1% 3.32 dB
.01 % 3.37 dB
Channel High:
® RBW 10 MHz
Ref 44.1 dBm Att 55 dB AQT 6.25 ms
_43..‘_m=_1;_1MdBRR
FO0.1
0.01
===
1E-3
1E-4 \
F1E-5 \\

Center 1.9098 GHz

0.5 dB/

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:

Trace 1
Mean 26.76 dBm
Peak 29.96 dBm
Crest 3.19 dB

10 % 2.55 dB

1 3% 2.92 dB
103 3.04 dB
.01 % 3.10 dB

11.2MHz

Mean Pwr + 5 dB
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WCDMA MODULATION

AT4©@ B DEKRA

WireLeSS
a DEKRA company

Channel Low:
® REW 10 MHz
Ref 3% dEm *Att 45 dB AQT 6.25 ms
— Offsket  16.4|dp
R
Lo.1 Ea———
[ 2 |
\\ SGL
e |-0.01
CLEWR] \
lie-3 LVL
F1E-4
F1E-5
3DB
Center 1.8524 GHz 0.5 dB/ Mean Pwr + 5 dB
Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 24 .16 dBm
Peak 27.20 dBm
Crest 3.05 dBR
10 = 1.77 dB
1 % 2.67 dB
1% 2.91 dB
.01 % 3.00 dB
Channel Middle:
® REW 10 MHz
Ref 35 dEm *Att 45 dB AQT 6.25 ms
— _Qffskt  16.4|dB
R
Fo.1 E—— |
— 2]
oo 7
CLRW
Liz-3 v
F1E-4 \\
F1E-5
\ ap8

Center 1.88 GHz

Complementary Cumulative Dis
NOF samples: 100000, Usable

Trace 1
Mean 24 .50 dBm
Peak 27.89 dBm
Crest 3.38 dB

10 % 1.72 dB

1 % 2.60 dB
.13 3.11 dB
.01 % 3.28 dB

0.5 dB/

tribution Function
BW: 11.2MHz

Mean Pwr + & dB
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Channel High:

® REW 5 MHz

Ref 33 dBm *Att 45 dB AQT 12.5 ms

WireLeSS
a DEKRA company

|——Qffset 16.4|dB
=t le.d]
oot —= o
\ SGL
=0.01
. =1E-3 LVL
=1E-4 \
Lig-= \
Center 1.9076 GHz 0.5 de/ Mean Pwr + © dB
Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 7.1MHz
Trace 1
Mean 24.10 dBm
Peak 27.75 dBm
Crest 3.65 dB
10 % 1.72 dB
1 % 2.62 dB
10% 3.14 dB
.01 % 3.42 dB
HSUPA MODULATION
Channel Low:
® EBW 5 MHz
Ref 33 dBm *Att 45 dB AQT 12.5 ms
——otset_ged[a | |
Fo.1 1=
F0.01 o
CLRv
1E-3 o
F1E-4 \
F1E-5 —\
Center 1.8524 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7. 1MH=z

Trace 1
Mean 22.06 dBm
Peak 26.13 dBm
Crest 4.07 dB

10 % 2.03 dB

1 3 3.00 dB
.13 2.45 dB
.01 % 3.70 dB

D DEKRA
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Channel Middle:

RBW 5 MHz

AT4@

WireLeSS
a DEKRA company

Ref 33 dBm * Att 45 dB AQT 12.5 ms
. 0ffskt  16.4|dB
[
0.1 [ 2 |
SGL
oo
CLRWR|
l1E-3 e
F1E-4 \\
F1E-5
\ 3DB
Center 1.88 GHz 0.5 dB/ Mean Pwr + 5 dB
Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7.1MHz
Trace 1
Mean 22.37 dBm
Peak 26.13 dBm
Crest 3.76 dB
10 % 2.01 dB
1 3 2.96 dB
10% 2.27 dB
.01 % 3.60 dB
Channel High:
® EBW 5 Moz
Ref 33 dBm * Attt 45 dB AQT 12.5 ms
Lot ==
CLEW
1m-3 B
1E-4 \\\\
F1E-5
\ 3DB

Center 1.5076 GHz 0.5 dB/

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 7. 1MH=z

Trace 1

Mean Pwr + & dB

Mean 22.41 dBm

Peak 26.324 dBm
Crest 3.93 dB
10 = 2.08 dB
1 % 3.04 dB
R 3.46 dB
.01 % 3.69 dB

D DEKRA
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Modulation Characteristics

SPECIFICATION
FCC §2.1047

METHOD

For 2G/3G, the EUT operates with GPRS (GMSK), EDGE (8PSK), WCDMA (QPSK) and HSUPA (QPSK)
modes, in which the information is digitized and coded into a bit stream.

TEST SETUP
Spectrum
— Analyser
Prwwer
¥ R p——
Signalling
Unit
‘ Power
suoply
RESULTS

The following plot shows the modulation schemes in the EUT.
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GPRS MODULATION

3 Agilent

Mkrl  75.08 ps

Ref 45 dBm #Atten 48 4B 30,33 dBm
#Peak

dB/ ISAVan /Q\/MMWWMWW

LagAw /

WL 52 J
53 U8

£ifn
F>50k

Center 1.850 200 GHz Span 8 Hz
Res BH 108 kHz #+VBH 366 kHz Sweep 300 ps (1006 pts)

EDGE MODULATION

3 Agilent

Mkrl 185.3 ps

Ref 45 dBm #Atten 48 4B 23.53 dBm
#Peak

ANATAAAIAYAURATIA

LagAw {

W1 82’

33 S J
AR

E(f:

fEak

Center 1.850 200 GHz Span 8 Hz
Res BH 108 kHz #+VBH 366 kHz Sweep 300 ps (1006 pts)
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WCDMA MODULATION

3 Agilent

Mkrl  257.7 ps

Ref 38 dBm #Atten 360 dB 16.64 dBm
#Peak

Log

19 ;

g?{;t A A TSN i) (\. /Q\ o

LeAw

WL 52
53 FS

£t
>0k

Center 1.880 00@ GHz Span @ Hz
Res BH 188 kHz #\BH 308 kHz Sweep 360 ps (1068 pts)

HSUPA MODULATION

3 Agilent

Mkrl  149.2 ps

Ref 38 dBm #Atten 30 dB 13.58 dBm
#Peak

—
=
Ty

LTSRN Ak AT AT v

LeAw

WL 52
53 FS

£t
>0k

Center 1.880 00@ GHz Span @ Hz
Res BH 188 kHz #\BH 308 kHz Sweep 360 ps (1068 pts)
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Frequency Stability

SPECIFICATION

FCC 82.1055 and §24.235. The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

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 values declared by the manufacturer.

The EUT was set in “call mode” in the middle channel using the Universal Radio Communication tester R&S
CMWS500 and the maximum frequency error was measured using the built-in calibrated frequency meter.

In order to check that the frequency stability is sufficient such that the fundamental emissions stay within the
authorized bands of operation, a reference point is established at the applicable unwanted emissions limit using a
RBW equal to the RBW required by the unwanted emissions specification of the applicable regulatory standard.
These reference points measured using the lowest and highest channel of operation are identified as fL and fH
respectively. The worst-case frequency offset determined in the above methods is added or subtracted from the
values of fL and fH to check that the resulting frequencies remain within the band.

The reference point measurements were made at the RF output terminals of the EUT using an attenuator. power
splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMWS500 selecting maximum transmission power of the EUT and different modes of modulation.

TEST SETUP

Frequency tolerance.

Temperature Chamber

EUT
Antenna Signalling unit
Conector »{ Aftenuator | with frequency
(optional) meter )
Power
Supply
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Reference points fL and fH.

AT4@

WireLesS

a DEKRA company

Spectrum
— Analyser
Power
EUT —— Anenuator ndetr
Signalling
L [Unit
‘ Poner
suoply
RESULTS
Frequency stability over temperature variations.
GPRS AND EDGE MODULATION
Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 76 0.040421232 0.0000040
+40 79 0.042016807 0.0000042
+30 82 0.043612382 0.0000044
+20 78 0.041484948 0.0000041
+10 77 0.040953090 0.0000041
0 73 0.038825657 0.0000039
-10 70 0.037230082 0.0000037
-20 70 0.037230082 0.0000037
-30 70 0.037230082 0.0000037

D DEKRA
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WCDMA AND HSUPA MODULATION

AT4©@ B DEKRA

WireLeSS
a DEKRA company

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%0)
+50 2.88 0.001531915 0.00000015
+40 3.49 0.001856383 0.00000018
+30 3.77 0.002005319 0.00000020
+20 3.67 0.002058511 0.00000021
+10 3.81 0.002026596 0.00000020
0 4.58 0.002436170 0.00000024
-10 3.83 0.002037234 0.00000020
-20 3.52 0.001872340 0.00000018
-30 1.59 0.000845745 0.00000008
Frequency stability over voltage variations.
GPRS MODULATION
Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 78 0.041484948 0.0000041
Vmin 3.60 81 0.043080523 0.0000043
WCDMA AND HSUPA MODULATION
Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 3.87 0.002058511 0.00000020
Vmin 3.60 2.39 0.001271277 0.00000012
Reference points established at the applicable unwanted emissions limit:
GPRS MODULATION EDGE MODULATION WCDMA MODULATION HSUPA MODULATION
fL (MHz) 1852.4120 1852.2130 1851.4590 1851.9480
fH (MHz) 1907.5960 1907.6130 1907.3090 1907.8670
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Reference points fL and fH with the worst-case frequency offsets added or subtracted:

D DEKRA

GPRS MODULATION EDGE MODULATION WCDMA MODULATION

HSUPA MODULATION

fL (MHz) 1852.4120 1852.2130 1851.4590

1851.9480

fH (MHz) 1907.5960 1907.6130 1907.3090

1907.8670

The reference frequency points stay within the authorized blocks.

Measurement uncertainty <+1x 10°

Verdict: PASS
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SPECIFICATION
FCC §2.1049

METHOD

AT-

N6,

WireLesS

a DEKRA company

Occupied Bandwidth

D DEKRA

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator.
power splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
R&S CMU200 or CMW500 selecting maximum transmission power of the EUT and different modes of
modulation. 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
Py
BUT —— Atenuator _’1
Signalling
L Unit
‘ Poner
sLoply
RESULTS
GPRS MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 242.27 242.85 239.50
-26 dBc bandwidth (kHz) 316.19 311.90 311.33
Measurement uncertainty (kHz) <+1.67
EDGE MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 243.25 245.71 243.41
-26 dBc bandwidth (kHz) 315.71 310.60 312.49
Measurement uncertainty (kHz) <+1.67
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WCDMA MODULATION

AT4@

WireLeSS
a DEKRA company

D DEKRA

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 4180.0 4160.0 4180.0

-26 dBc bandwidth (kHz) 4630.0 4640.0 4630.0
Measurement uncertainty (kHz) <+16.67

HSUPA MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 4150.0 4160.0 4160.0

-26 dBc bandwidth (kHz) 4630.0 4650.0 4640.0
Measurement uncertainty (kHz) <+16.67
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GPRS MODULATION

Lowest Channel

Ref 38 dBm Atten 30 dB
#Peak N
LDQ L b A
10 Q,M m{\"v &
dB/ i ™,
Offst = <
16.3 mf/ \”\
dB ﬁm‘“’ \wm\k
n
M““Jﬂ m’%m

Lgﬂ\.l' mr..ﬁ.wn'll-“-“ M"‘N-JIL_‘
Ml 352
Center 1.850 200 8 GHz Span 1 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

242.2782 kHz % B -26.00 db

Transmit Fre¢g Error  1.431 kHz
% dB Bandwuidth 316.194 kHz

Middle Channel

Ref 38 dBm Atten 3@ dB

#Peak

Log W
16 Lt

“"“d llh"r ™
A e
it B,

Lgﬂ\.l' e M.“W Lt

N,l'ql,""l HImlm,u

Ml 352
Center 1.380 200 8 GHz Span 1 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
242.8546 kHz x dB -26.00 dB

Transmit Freg Error  -103.941 Hz
% dB Bandwuidth 311.984 kHz
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a DEKRA company

Highest Channel

Ref 38 dBm Atten 30 dB

#Peak n

Log b Al

10 q)ﬂﬂ ’ M‘-& "

dB/ o AN

s i ¢
4B e Nl

I ™
ot "M,

LaAy WJIFMMW %MA

Ml S2

Center 1.909 500 8 GHz Span 1 MHz

#Res BW 3 kHz #VBH 30 kHz #Sweep 102.6 ms (1060A pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
239.4976 kHz X dB 26,00 B

Transmit Freq Error  1.328 kHz
% dB Bandwuidth 311.331 kH=

EDGE MODULATION
Lowest Channel

Ref 38 dBm Atten 30 dB
#Peak
Log ottt
19 s VM'NQ\
4B/ s
Offst > o€
16.3 *rﬂ »\‘
dB ﬂMW/ M,
i P
Sl *‘w.%

Lgﬂu H'ﬁ‘rhm'ﬂ"rw MJ..I
Ml 352
Center 1.850 200 8 GHz Span 1 MHz
#Res BH 3 kHz #+VBH 38 kHz #5weep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥

243.2504 kHz x B 2600 45

Transmit Fre¢g Error  1.268 kHz
% dB Bandwuidth 315.789 kHz
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Middle Channel

Ref 38 dBm Atten 30 dB
#Peak
Log '\‘J"\f"w”v
19 I A
4B/ e Y
Dffst _>."'I l\qf‘
16.3 |
dB ,»*-’JVWJ hﬂmm
u"F
Pd “‘m
A MMWW UW%%A

LAy Fhontin Tl
Ml s2
Center 1.380 200 8 GHz Span 1 MHz
#Res BW 3 kHz #VBH 30 kHz #Sweep 102.6 ms (1060A pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

245.7115 kHz ® B -26.00 dB

Transmit Fregq Error  43.855 Hz
% dB Bandwuidth 310593 kHz

Highest Channel

Ref 30 dBm Atten 30 dB
#Peak
Log M{'Mﬂv‘ "'"w'*w
18 o, -
dB/ "
Offst > <
16.3 'f ‘M
4B Mﬂﬂ.f \mrw\.m\
Lt
J"JM ety

LgFv ot %Mm.
Ml S2
Center 1.909 500 8 GHz Span 1 MHz
#Res BW 3 kHz #VBH 30 kHz #Sweep 102.6 ms (1060A pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

243.4111 kHz «dB 2600 cE

Transmit Freq Error  1.138 kHz
% dB Bandwuidth 312.486 kHz
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WCDMA MODULATION

Lowest Channel

WireLesS

a DEKRA company

Ref 28 dBm

Atten 20 dB

#Peak

WWWM

7

> I/
(

4B MﬁﬂuvwwMWUM¢*m”ﬂ

LagAw

Ml 52

Center 1.852 480 GHz

#Res BW 51 kHz

Occupied Bandwidth
4.1780 MHz

Transmit Fre¢ Error

% JB Bandwid

#\BW 300 kHz

4.557 kHz

th 4.638 MHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

Middle Channel

Ref 28 dBm

Atten 20 dB

#Peak

WMW

LagAw

Ml 52

Center 1.388 080 GHz

#Res BW 51 kHz

Occupied Bandwidth
4.1596 MHz

Transmit Fre¢ Error
% JB Bandwidth

#\BW 300 kHz

-1.239 kHz
4.641 MHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

AT4@ D DEKRA
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Highest Channel

AT4

WireLesS

N, B DEKRA

a DEKRA company

Ref 28 dBm

Atten 20 dB

#Peak

WWWWWM"‘-W

LagAw

Ml 52

Center 1.987 GAB GHz
#Res BW 51 kHz

Occupied Bandwidth

4.1831 MHz

Transmit Fre¢g Error  3.612 kHz

% JB Bandwidth

4.631 MHz

#\BW 300 kHz

Span 18 MHz
Sweep 3.596 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B

HSUPA MODULATION

Lowest Channel

Ref 28 dBm

#Peak

LagAw
Ml 352

Atten 20 dB

s tnagn o e e,

+

R

Center 1.852 480 GHz
#Res BW 51 kHz

Occupied Bandwidth

4.1479 MHz

Transmit Fre¢g Error  9.319 kHz

% JB Bandwidth

4.626 MHz

#\BW 300 kHz

Span 18 MHz
#5veep 3596 ms (1000 pts)

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

Ref 28 dBm Atten 28 dB

#Peak R WL'“"WMM% "

LeAw

Ml s2
Center 1.880 00@ GHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz #S5weep 3.596 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
4.1600 MHz x dB  -26.00 dB

Transmit Freq Error  -1.655 kHz
% dB Bandwuidth 4,649 MHz

Highest Channel
4 Agilent 83:17:19 Feb 2

Ref 28 dBm Atten 20 dB
tEgeak el Pl P gL Pl peminip P il
.
14 gk
4B/ 1 !
Offst _'J \‘ ~
16.4 d
'xm
LagAw
Ml 352
Center 1.987 680 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 386 kHz #5veep 3596 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
4.1579 MHz ¥ dB -26.08 dB

Transmit Freg Error  -5.921 kHz
% dB Bandwuidth 4,644 MHz
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Spurious emissions at antenna terminals

SPECIFICATION
FCC 82.1051 and §24.238

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.

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMU200 and CMWS500 (selecting maximum transmission power of the EUT and different modes of
modulation) using a 50 ohm attenuator and a power splitter.

The spectrum was investigated from 9 kHz to 20 GHz.

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.

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

TEST SETUP

Spectrum
— Analyser
Prwwer
EUT ——— Attenuator
devicer
Signalling
L Unit
=
suoply
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RESULTS (see plots in next pages)
GPRS MODULATION

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

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

3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

EDGE MODULATION
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

WCDMA MODULATION
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

HSUPA MODULATION
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

Verdict: PASS

AT4@

WireLeSS
a DEKRA company

D DEKRA
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GPRS MODULATION
1. CHANNEL: LOWEST

Ref 32 dBm Atten 3@ dB

#Peak

Start 9 kHz Stop 20.080 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE

Ref 32 dBm Atten 38 dB

#Peak

53 FC
AR
£t

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

Ref 32 dBm Atten 38 dB

#Peak

53 FC

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
EDGE MODULATION
1. CHANNEL: LOWEST

Ref 32 dBm Atten 3@ dB

#Peak

53 FC
AA

Start 9 kHz Stop 20.080 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

Ref 32 dBm Atten 3@ dB

#Peak

LagAw

vl 52

§3 FC W
R

£(F:

FTun
Swp

Start 9 kHz Stop 20.080 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

3. CHANNEL: HIGHEST

Ref 32 dBm Atten 38 dB

#Peak

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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WCDMA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AA
£ifn

Start 9 kHz Stop 20.080 0 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

- M
ECF Lantibnd

Start 9 kHz Stop 20.008 8 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AR
£t

Start 9 kHz Stop 20.008 8 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

HSUPA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AA

Start 9 kHz Stop 20.008 8 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AR

Start 9 kHz Stop 20.008 8 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
3. CHANNEL: HIGHEST

3 Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AR
£t

Start 9 kHz Stop 20.008 8 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Measurement uncertainty (dB) <+2.03
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Spurious emissions at antenna terminals at Block Edges

SPECIFICATION
FCC 82.1051 and §24.238

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMWA500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

As indicated in FCC part 24, in the 1 MHz bands immediately outside and adjacent to the frequency block or band
a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the
transmitter may be employed.

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

TEST SETUP
Spectrum
— Analyser
Prwwer
BUT  —— Atenuater _{ o
Signalling
L Unit
‘ Power
suoply
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RESULTS (see plots in next pages)

D DEKRA

MODULATION: GPRS EDGE WCDMA

HSUPA

Maximum measured level at
lowest Block Edge at antenna -14.25 -19.05 -19.28
port (dBm)

-19.84

Measurement uncertainty (dB) <+2.03

MODULATION: GPRS EDGE WCDMA

HSUPA

Maximum measured level at
highest Block Edge at antenna 14.84 16.22 21.35
port (dBm) ' ' '

-20.97

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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GPRS MODULATION
CHANNEL LOWEST

3 Agilent

Mkrl 1.849 995 @ GHz

Ref 38 dBm Atten 30 dB -14.25 dBm
#Peak

Ll
il

£t |L‘H W
o e i i

Center 1.850 880 8 GHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

1 Agilent
Ref 38 dBm Atten 30 dB -14.34 dBm
#Peak
Log W

10 K
ry £
Offst

16.4 f \1‘
dB

dBm )
LagAw lf‘m ﬂ\
W1 sz fr’ \ﬂ
53 FC

AR ,

£l ! M
58k bt |
o T o,

Center 1.910 880 8 GHz Span 2 MHz
#Res BH 3.3 kHz #VBH 51 kHz #Sween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
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EDGE MODULATION
CHANNEL LOWEST
# Agilent

AT4.@ D DEKRA

WireLeSS
a DEKRA company

Ref 3@

dBm

Atten 38 dB

-19.85 dBm

#Peak

¢

MM

Center 1.850 088 @ GHz

#Res BH 3.3 kHz
NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

#YBH 51 kHz

Span 2 MHz
#Sweep 2 5 (1000 pts)

5 Agilent

Ref 36
#Peak

dBm

Atten 30 dB

Mrl 1.918 815 @ GHz
-16.22 dBm

o

st

M

Center 1.918 086 @ GHz

#Res BW 3.3 kHz
NOTE: The equipment transmits at the maximum output power

#YYBH 51 kHz

Span 2 MHz
#5weep 2 5 (1008 prs)
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WCDMA MODULATION
CHANNEL LOWEST

3 Agilent

Mkrl 1.849 977 @ GHz

Ref 28 dBm #Atten 20 dB -19.28 dBm
#Peak
Lag MW“‘““‘“‘““'

| =
g
Ak
=
=
't-._h__

Center 1.350 808 @ GHz Span 2 MHz
#Res BW 51 kHz #VBH 306 kHz #5weepn 2 5 (1008 pts)

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

3 Agilent

Mkrl 1.918 847 @ GHz

Ref 28 dBm #Atten 20 dB -21.35 dBm
#Peak

gig/ I

Center 1.910 888 8 GHz Span 2 MHz
#Res BW 51 kHz #VBH 306 kHz #5weepn 2 5 (1008 pts)

NOTE: The equipment transmits at the maximum output power
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HSUPA MODULATION
CHANNEL LOWEST

AT4@

WireLeSS
a DEKRA company

3 Agilent

Ref 28 dBm #Atten 20 dB

Mkrl 1.849 977 @ GHz
-19.84 dBm

#Peak

WW"” a4

Center 1.858 080 8 GHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST
1 Agilent

Span 2 MHz
#3ween 2 5 (1000 pts)

Ref 28 dBm #Atten 20 dB

-20.97 dBm

#Peak
|_|:|g MWM

LagAw
V1 32

53 FC

£ifn
F>50k

Swp

Center 1.918 086 8 GHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

Span 2 MHz
#3ween 2 5 (1000 pts)

D DEKRA
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Radiated emissions

SPECIFICATION
FCC §24.238

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.

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.

The EUT was placed on a 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. The radiated emissions were measured with
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB respect to the limit is substituted by the Substitution method, in
accordance with the ANSI/TIA-603-D: 2010.

The test was performed with the equipment transmitting first in only cellular mode and then repeated with the BT
EDR/BT LE (modulation GFSK, which is the worst case) radios 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 all modes.

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
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TEST SETUP

AT4@

WireLesS

a DEKRA company

Radiated measurements below 1 GHz.

ANECHOICCHAMBER
Measuring 360° I]{_o;(itmg
Antenna ablke
‘ ‘ | 3 m distance
1
AntennaMast
_ | (Antennaheight variation: 1-4 m)
Link antenna

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz.

Signalling unit

Preamplifier

Horn antenna

VWAVWWWWWWVWWWVY

1 m distance

Horn antenna
for RF link

N

W

A

Spectrum
analyser

Shielded control room for
radiated measurements

Signalling unit

D DEKRA
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RESULTS
GPRS AND EDGE MODULATION

A preliminary scan determined the GPRS modulation as the worst case. The following tables and plots show the
results for GPRS modulation.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz.

No spurious signals were found in all the range.

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

Verdict: PASS
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WCDMA AND HSUPA MODULATION

A preliminary scan determined the HSUPA modulation as the worst case. The following tables and plots show the
results for HSUPA modulation.

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

Frequency range 1 GHz-20 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-20 GHz.

Frequency | Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.I.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi 1) -2 +(@3)
(dBm) (respect to isotropic
radiator) (dB)
13152.75 -42.34 Horizontal -37.47 6.51 12.50 -31.48

3. CHANNEL: HIGHEST

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

Frequency range 1 GHz-20 GHz.

Frequency Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.l.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi D) -2 +(@3)
(dBm) (respect to isotropic
radiator) (dB)
13344.25 -43.44 Horizontal -38.13 6.46 12.50 -32.09

Measurement uncertainty (dB) |<+3.88 for f < 1GHz
<+4.87 for f> 1 GHz up to 18 GHz
<+3.99 for f> 18 GHz up to 20 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
GPRS MODULATION

AT4©@ D DEKRA

WireLesS

a DEKRA company

RBW 1 MHz
VBW 3 MHz

Ref 0 dBm Att 0 de SWT 1 s
0 Offget 2.1 de
F-10
D1 -13 {Bm
F-20
F-30
F-40
—50
F-60
-70
-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)

HSUPA MODULATION
RBW 1 MHz
VBW 3 MHz
Ref 0 dBm Att 0 dB SWT 1 s
0 Offget 2.1 de
F-10
D1 -13 ¢iBm
L,
F-30
F-40
—50
F-60
-70
F-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

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

CHANNEL: LOWEST

MultiView Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & ¥YBW 3MHz Mode Auto Sweep
TDF
1 Frequency Sweep
-10 dBm
H1 -13.000 dBrm
-20 dBm
-30 dBm
-40 dBm 1
-60 dBm
-70 dBm
-80 dBm
-30 dBm
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier frequency.

CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-40 dBm t t

-60 dBm

-70 dBm

-80 dBm

-00 dBm

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: HIGHEST

MultiView Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
-10 dBm
H1 -13.000 dBrm
-20 dBm
-30 dBm
-40 dBm | | |
-60 dBm
-70 dBm
-80 dBm
-90 dBm
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier frequency.

HSUPA MODULATION

CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm \
-40 dBm 1

-60 dBm:

-70 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-60 dBm:

-70 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.

CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm

|
|
WJ

-60 dBm

-70 dBm

-80 dBm

-0 dBm

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 18 GHz.
GPRS MODULATION
CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-70 dBm

-80 dBm:

-90 dBm:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm
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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm
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-20 dBm

-30 dBm

-40 dBm
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HSUPA MODULATION

CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm l uﬂ
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-80 dBm:
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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
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1 Frequency Sweep
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| /
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FREQUENCY RANGE 18 GHz TO 20 GHz.
GPRS MODULATION

CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz

& Att 0dB & SWT 1= & VBW 3 VMHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm

-30 dBm

18.0 GHz 30000 pts 200.0 MHH 20.0 GHz

— — E—

CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz

& Att 0dB & SWT 1z & V¥BW 3 ¥MHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm

-30 dBm

18.0 GHz 30000 pts 200.0 MHz/ 20.0 GHz

—
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CHANNEL: HIGHEST

MultiView | Spectrum
Ref Level 0.00 dBm

TOF
1 Frequency Sweep

-10 dBm

WireLeSS
a DEKRA company

@ RBW 1 MHz

& Att 0dB ® SWT 1= @ VBW 3 MHz Mode Auto Sweep

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm

-70 dBm

-80 dBm

-0 dBm

18.0 GHz

30000 pts 200.0 MHz/ 20.0 GHz

HSUPA MODULATION

CHANNEL: LOWEST
MultiView | Spectrum
Ref Level 0.00 dBm

TDF
1 Frequency Sweep

-10 dBm:

® RBW 1 [MHz

& Att 0dB & SWT 1= & VBW 3 VMHz Mode Auto Sweep

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

-80 dBm:

-390 dBm

18.0 GHz
—

30000 pts 200.0 MHH 20.0 GHz
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CHANNEL: MIDDLE
MultiView | Spectrum
Ref Level 0.00 dBm

TDF
1 Frequency Sweep

-10 dBm:

WireLeSS
a DEKRA company

® RBW 1 [MHz

& Att 0dB & SWT 1= & VBW 3 VMHz Mode Auto Sweep
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-70 dBm
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18.0 GHz
—
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Appendix C — Test result for FCC Part 27
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Power supply (V):
Vnom = 4.2Vdc
Vmax = 4.2 Vdc
Vmin = 3.6 Vdc

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum respectively,

as declared by the applicant).

AT-

TEST CONDITIONS

Type of power supply = DC Voltage from rechargeable battery

Type of antenna = Internal antenna (PIFA antenna)
Antenna gain = +2.5 dBi (WCDMA Band 1V) +2.0 dBi (LTE Band II).

TEST FREQUENCIES:

WCDMA AND HSUPA MODULATION

Lowest channel (1312): 1712.4 MHz
Middle channel (1762): 1732.5 MHz
Highest channel (1513): 1752.6 MHz

LTE. QPSK AND 16QAM MODULATION (BAND 1V)

N6,

WireLeSS
a DEKRA company

TEST RESULTS FOR FCC PART 27

D DEKRA

Channel (Frequency, MHz)

BW=14 BW =3 BW =5 BW =10 BW =15 BW =20

MHz MHz MHz MHz MHz MHz

Lowest 19957 19965 19975 20000 20025 20050
(1710.7) (1711.5) (1712.5) (1715.0) (1717.5) (1720.0)

Middle 20175 20175 20175 20175 20175 20175
(1732.5) (1732.5) (1732.5) (1732.5) (1732.5) (1732.5)

Highest 20393 20385 20375 20350 20325 20300
(1754.3) (1753.5) (1752.5) (1750.0) (1747.5) (1745.0)
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RF Output Power (conducted and E.1.R.P.)
SPECIFICATION
FCC §2.1046 and §27.50.

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band are limited to 1 watt EIRP
(30 dBm). Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10
meters above ground. Mobile and portable stations operating in these bands must employ a means for limiting
power to the minimum necessary for successful communications.

The peak-to-average ratio (PAR) of the transmission shall not exceed 13 dB.

METHOD

The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester R&S CMWS500, selecting maximum transmission power of the
EUT and different modes of modulation.

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

The peak-to-average power ratio (PAPR) is measured using an attenuator, power splitter and spectrum analyser
with a Complementary Cumulative Distribution Function implemented.

The EUT was controlled via the Universal Radio Communication tester R&S CMWS500 selecting maximum
transmission power of the EUT and different modes of modulation. The measurement is performed for the highest
power levels measured.

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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AT4© B DEKRA

a DEKRA company

Peak-to-average power ratio (PAPR)

Spectrum
— Analyser
Power 4
EUT ——— Amenuator ndetr
Signalling
L [Unit
‘ Poner
suoply
RESULTS
MAXIMUM OUTPUT POWER (CONDUCTED).
UMTS. BAND IV.
WCDMA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.5 2.5 2.5
Measured maximum average power (dBm) at 93.75 23.80 93.89
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 2625 26.30 26.39
Peak-to-average ratio (PAR) (dB) 3.29 3.36 3.33
Measurement uncertainty (dB) <+0.66
HSUPA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.5 2.5 2.5
Measured maximum average power (dBm) at 99 06 29 15 99 26
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 24.56 24.65 24.76
Peak-to-average ratio (PAR) (dB) 3.37 3.35 3.36
Measurement uncertainty (dB) <+0.66
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LTE. BAND IV.

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
0 24.17
24.00
24.12
24.01
24.01
24.02
23.00
23.08
23.27
22.93
22.89
23.03
22.98
22.00
23.04
22.99
23.15
23.00
22.99
22.96
23.03
23.49
23.35
23.11
23.05
22.93
23.08
22.09
24.14
24.14
24.01
24.08
23.99
23.94
22.97
23.00
23.08
22.75
23.01
22.86
22.96
22.08

=

QPSK

Low

19957 1710.7 5.24

16-QAM

5.29

QPSK

14 Middle

20175 17325 4.71

16-QAM

4.86

QPSK

High

20393 17543 5.34

16-QAM

6.12

a W w wekEk P PO WWWEREPRPRPOWWWERERRPRPRRPRPOWWWERRPRPRRPRIOWWWEREREPEPRRIOWWWEREPE
O N FP O UUNOONRFPROUINOION P OULNMNOONPFPOUNMOONREPOWUNOONPEOUN
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BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL | (MHz) | MODULATION | SIZE | OFFSET | POWER (dBm)

0 24.14

1 7 24.01

1 14 24.08

QPSK 8 0 23.04

8 4 23.00

Low 8 7 22.96
0
0
7

19965 17115 15 5.18

23.07
23.09
23.24
14 22.97
0 22.02
4 22.03
7 21.99
0

0

7

1
1
1
16-QAM 8
8
8
22.03 >-34
23.08
23.09
14 23.16
23.05

0

4 22.98
7 23.06
0

0

7

1

1

1

QPSK 8

8

3 Middle 8

20175 17325 15 5.00

23.00
22.87
23.03
14 23.03
0 22.16
4 22.09
7 22.12
0

0

7

1
1
1
16-QAM 8
8
8
22.08 >-05
23.04
23.03
14 23.11
0 22.92
4 22.93
High 7 22.97 5.29
20385 1753.5 15 0 22.96
0
7

1
1
1
QPSK 8
8
8

1 22.98

1 22.95

1 14 22.94
16-QAM 8 0 21.99

8 4 21.97

8 7 22.00
0

22.03 >-34
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BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL | (MHz) | MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.11
1 12 24.09
1 24 24.13
QPSK 12 0 23.00
12 6 23.00
Low 12 11 23.01
19975 1712.5 25 0 23.01 >-10
1 0 23.02
12 23.03
24 23.06
16-QAM 12 0 21.99
12 6 21.98
12 11 21.99
25 0 22.04 6.01
0 23.00
12 23.01
24 23.10
QPSK 12 0 23.01
12 6 23.03
5 Middle 12 11 23.01
20175 1732.5 25 0 23.08 4.94
1 0 22.85
12 22.87
24 22.94
16-QAM 12 0 21.99
12 6 22.00
12 11 22.07
25 0 22.13 >-79
0 23.11
12 23.07
24 23.13
QPSK 12 0 22.93
12 6 22.95
High 12 11 22.97
20375 1752.5 25 0 22.99 >-18
0 22.96
12 22.99
24 23.04
16-QAM 12 0 21.99
12 6 21.99
12 11 21.97
25 0 22.04 6.11
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BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL | (MHz) | MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.05
1 24 24.08
1 49 24.15
QPSK 25 0 22.97
25 12 23.06
Low 25 24 23.05
20000 1715 50 0 23.07 >05
0 23.01
24 22.99
49 23.08
16-QAM 25 0 22.05
25 12 22.08
25 24 22.11
50 0 22.08 >99
1 0 23.00
24 23.07
1 49 22.96
QPSK 25 0 23.01
25 12 23.06
10 Middle 25 24 23.11 4.87
20175 1732.5 50 0 23.06
0 23.13
24 23.18
49 23.06
16-QAM 25 0 22.05
25 12 22.03
25 24 22.07
50 0 22.08 >8
1 0 22.99
24 22.99
1 49 23.07
QPSK 25 0 22.96
25 12 22.94
High 25 24 22.97 & 26
20350 1750 50 0 22.99 '
0 22.91
24 22.97
49 23.01
16-QAM 25 0 21.98
25 12 22.00
25 24 22.02
50 0 21.99 6.06
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BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL | (MHz) | MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.05
1 37 24.06
1 74 24.07
QPSK 36 0 23.04
36 18 23.12
Low 36 37 23.16
20025 1717.5 75 0 23.19 4.82
0 22.99
37 23.01
74 23.05
16-QAM 36 0 22.08
36 18 22.09
36 37 22.13
75 0 22.17 >-87
1 0 23.06
37 23.04
1 74 23.03
QPSK 36 0 23.00
36 18 23.07
15 Middle 36 37 23.06
20175 1732.5 75 0 23.18 4.74
0 23.19
37 23.18
74 23.24
16-QAM 36 0 22.05
36 18 22.10
36 37 22.02
75 0 22.20 566
1 0 23.1
37 22.95
1 74 23.06
QPSK 36 0 23.00
36 18 22.96
High 36 37 23.00
5.24
20325 1747.5 75 0 23.04
0 23.23
37 23.11
74 23.18
16-QAM 36 0 22.03
36 18 22.01
36 37 22.00
6.12
75 0 22.07
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BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) | CHANNEL | (MHz) | MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 23.99
1 49 24.02
1 99 24.06
QPSK 50 0 23.06
50 24 23.06
Low 50 49 23.09
20050 1720 100 0 23.08 4.3
1 0 22.94
49 23.00
99 22.97
16-QAM 50 0 221
50 24 22.11
50 49 22.10
100 0 22.13 >63
0 23.04
49 23.01
99 23.09
QPSK 50 0 22.96
50 24 23.06
20 Middle 50 49 23.03 -
20175 1732.5 100 0 23.04 '
1 0 22.92
49 22.88
99 23.00
16-QAM 50 0 22.07
50 24 22.09
50 49 22.10
100 0 22.13 >64
0 23.02
49 22.88
99 23.01
QPSK 50 0 22.94
50 24 22.95
High 50 49 23.03 4o
20300 1745 100 0 22.93 '
0 23.05
49 22.92
99 23.11
16-QAM 50 0 22.05
50 24 21.98
50 49 22.10
100 0 21.99 >-88
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PEAK-TO-AVERAGE POWER RATIO (PAPR).

WCDMA Band IV

Channel Low:

&

Ref 33 dBm

REW 5 MHz

*Att 45 dB AQT 12.5 ms

AT4@

WireLeSS
a DEKRA company

0.1

—Offset 16.4|dB
T

=0.01

o
]

LEWR]

[}

=1E-3

F1E-4

L1E-5

Center 1.7124 GHz

0.5 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 5 dB

HOF samples: 100000, Usable BW: 7.1MHz
Trace 1
Mean 22.83 dBm
Peak 26.55 dBm
Crest 3.72 dB
10 % 1.98 dB
1 % 2.91 dB
103 3.29 dB
.01 = 3.51 dB
Channel Middle:
® REW 5 MHz
Ref 33 dEm *ntt 45 dB AQT 12.5 ms
——oteerde.dds |
o.1
-0.01
CLEWR|
1E-3
FiE-4
\\
Center 1.7325 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function

HOF samples:

Mean
Peak

100000, Usable BW: 7.1MHzZ
Trace 1

23.00 dBm

26.76 dBm

3.76 dB

2.04 dB

2.96 dB

3.326 dB

3.63 dB

3DB

3DB

D DEKRA
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Channel High

® RBW 5 MHz

WireLeSS
a DEKRA company

SGL

Ref 33 dBm * ATt 45 dB AQT 12.5 ms
—Offset 16.4|dB
———
—_
FO0.1
Fo-ot
CLRWR
|-1E-3
F1E-4 \\
F1E-5
\ 3DB
Center 1.7526 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function
HNOF samples: 100000, Usable BW: 7.1MHzZ

Trace 1
Mean 22.99 dBm
Peak 26.76 dBm
Crest 3.78 dB

10 = 2.01 dB
1 % 2.94 dB
.13 3.33 dB
.01 % 3.60 dB
HSUPA Band IV
Channel Low:
® RBW 5 MHz
Ref 35 dEm *Att 45 dB AQT 12.5 ms
[——Offset 16.4)dB
| ——
Fo.1 [ 2 |
Ly on SGL
CLEWR]
liE-3 T
iE-4
A\
\ 3DB
Center 1.7124 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7. 1MHZ

Trace 1
Mean 22.44 dBm
Peak 26.24 dBm
Crest 3.79 dB

10 % 2.04 dB
1 % 2.96 dB
103 3.37 dB

.01 3 3.61 dB

D DEKRA
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Channel Middle:

@

Channel High:

@

R

RBW 5 MHz

ef 35 dBm *Att 45 dB AQT 12.5 ms

AT4@

WireLeSS
a DEKRA company

—Offset 16.4|dB
——

0.1

0.01

1E-3

1E-4

1E-5

(ol

enter 1.7325 GHz 0.5 dB/

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7. 1MH=z

Trace 1
Mean 22.39 dBm
Peak 26.16 dBm
Crest 3.77 dB

Mean Fwr + 5 dB

CLRWR|

10 = 2.01 dB
13 2.94 dB
1% 3.35 dB
.01 % 3.61 dB
REW 5 MHz
Ref 35 dBm * ALt 45 dB AQT 12.5 ms
Fo.1
F0.01
F1E-3
Fie-4 \
|1E-5
‘\ 3pB
Center 1.7526 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function
HOF samples: 100000, Usable BW: 7. 1MHzZ

Trace 1

Mean 22.56 dBm

P
Cc

eak 26.45 dBm
rest 3.89 dB
10 % 2.01 dB
1 % 2.95 dB
1% 3.36 dB
01 % 3.57 dB

D DEKRA
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LTE. BAND IV.

Bandwidth = 1.4 MHz. Modulation QPSK. RB Size: 6. RB Offset: 0.

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms

Channel Low:

Offset l6.4|dB
Fo-ot
F1E-3
FiE-4 \\
F1E-5 \
Center 1.7107 GHz 1 de/ Mean Pwr + 10 dB
Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz
Trace 1
Mean 23.23 dBm
Peak 28.78 dBm
Crest 5.55 dB
10 % 2.66 dB
1 3% 4.54 dB
103 5.24 dB
.01 % 5.42 dB
Channel Middle:
RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
Offset l6.4|dB
—_Offs)
Lo.1 I
Fo-ot
N\
F1E-3
F1E-4
F1E-5
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.23 dBm
Peak 28.01 dBm
Crest 4.77 dB

10 % 2.68 dB

1 3% 4.41 dB
103 4.71 dB
.01 % 4.78 dB

D DEKRA
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Channel High:

®

Bandwidth = 1.4 MHz.

Channel Low:

®

RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
[ __Offspt 16.4|dB
Lo.1 Ii—

\

F0.01
F1E-3
iE-4 \
F1E-5
Center 1.7543 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.09 dBm
Peak 28.78 dBm
Crest 5.69 dB

10 % 2.68 dB

1 3% 4.58 dB
103 5.34 dB
.01 % 5.61 dB

Modulation 16 QAM. RB Size: 6. RB Offset: 0.

RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
[ _offspt 16.4|dB
Lo.1 I—

\

F0.01
F1E-3
l1E-4 \
F1E-5
Center 1.7107 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.21 dBm
Peak 28.71 dBm
Crest 5.50 dB

10 % 2.71 dB

1 3% 4.60 dB
103 5.29 dB
.01 % 5.43 dB
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Channel Middle:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
[ Offspt 16.4|dB
IR
FO0.1
Fo-01
N
F1E-3
F1E-4
F1E-5
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.09 dBm
Peak 28.01 dBm
Crest 4.91 dB

10 % 2.71 dB

1 3% 4.52 dB
103 4.86 dB
.01 % 4.92 dB

Channel High:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
Offset l6.4|dB
—— "5
——
FO0.1
Fo-01
F1E-3 \
F1E-4 \
F1E-5 \
Center 1.7543 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 22.19 dBm
Peak 28.71 dBm
Crest 6.53 dB

10 % 3.04 dB

1 3% 5.18 dB
103 6.12 dB
.01 % 6.43 dB
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Bandwidth = 3 MHz. Modulation QPSK. RB Size: 15. RB Offset: 0.

Channel Low:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms

Offset 16.4|dB

o

6]
FO0.1

-o-01

F1E-3 \
F1E-4 \
F1E-5 \

Center 1.7115 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.13 dBm
Peak 28.85 dBm
Crest 5.72 dB

10 % 2.50 dB

1 3% 4.41 dB
103 5.18 dB
.01 % 5.53 dB

Channel Middle:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
—__offset 16.4]ap
—— |
FO0.1
Fo-01
F1E-3
F1E-4 \
F1E-5 \
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 3.5MHz

Trace 1
Mean 23.11 dBm
Peak 28.57 dBm
Crest 5.46 dB

10 % 2.48 dB

1 3% 4.36 dB
103 5.00 dB
.01 % 5.29 dB
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Channel High:

®

AT4©

a DEKRA company

D DEKRA

RBW 3 MHz

Att 40 dB AQT 25 ms

\

Ref 30 dBm
L offset 16.4|cB
——
FO0.1
oot
F1E-3
F1E-4
F1E-5

Center 1.7535 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 3.5MHz
Trace 1
Mean 23.02 dBm
Peak 28.93 dBm
Crest 5.90 dB
10 % 2.53 dB
1 % 4.39 dB
1% 5.29 dB
.01 % 5.77 dB

Bandwidth = 3 MHz. Modulation 16 QAM.

RB Size: 15. RB Offset: 0.

RBW 3 MHz

Att 40 dB AQT 25 ms

Channel Low:
Ref 30 dBm
| Offset 16.4|dB
i

0.1

001
1E-3
F1E-4
F1E-5

Center 1.7115 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 3.5MHz
Trace 1
Mean 23.02 dBm
Peak 28.71 dBm
Crest 5.69 dB
10 % 2.53 dB
1 % 4.50 dB
1% 5.34 dB
.01 % 5.01 dB
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Channel Middle:

AT4@

WireLeSS
a DEKRA company

D DEKRA

® RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
[ _offspr  16.4/aB
!
o.1
Fo-01
lig-3
1E-4 \
1E-5 \

Center 1.7325 GHz

1 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 10 dB

NOF samples: 100000, Usable BW: 3.5MHz
Trace 1
Mean 23.04 dBm
Peak 28.57 dBm
Crest 5.53 dB
10 % 2.52 dB
1 % 4.42 dB
1% 5.05 dB
.01 % 5.32 dB
Channel High:
® RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
[ _Offspr  16.4/aB
Fo.1 a—
\
lo.01
F1E-3
F1E-4
F1E-5 \\
Center 1.7535 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:

Trace 1
Mean 22.92 dBm
Peak 28.85 dBm
Crest 5.93 dB

10 % 2.55 dB

1 3% 4.55 dB
103 5.34 dB
.01 % 5.77 dB

3.5MHz
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Bandwidth = 5 MHz. Modulation QPSK. RB Size: 25. RB Offset: 0.

Channel Low:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms

Offset 16.4|dB

E

P 2o
FO0.1

-o-01

F1E-3 \
F1E-4 \
F1E-5 ~\

Center 1.7125 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7.1MHzZ

Trace 1
Mean 23.03 dBm
Peak 28.71 dBm
Crest 5.608 dB

10 % 2.40 dB

1 3% 4.38 dB
103 5.10 dB
.01 % 5.43 dB

Channel Middle:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms

Offset 16.4|dB

0.1

o1

\
1E-3
F1E-4 )
F1E-5 \

Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 7.1MHzZ

Trace 1
Mean 23.00 dBm
Peak 28.22 dBm
Crest 5.22 dB

10 % 2.40 dB

1 3% 4.33 dB
103 4.94 dB
.01 % 5.11 dB

Report No: (NIE)
51746RRF.005 Page 128 of 220 2017-03-28



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

Channel High:

®

AT4©

a DEKRA company

D DEKRA

RBW 5 MHz

Att 40 dB AQT 12.5 ms

\

Ref 30 dBm
__offset 16.4|cB
T

FO0.1

oot
F1E-3
F1E-4
F1E-5

Center 1.7525 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 7.1MHzZ
Trace 1
Mean 22.87 dBm
Peak 28.64 dBm
Crest 5.78 dB
10 % 2.44 dB
1 % 4.360 dB
1% 5.18 dB
.01 % 5.01 dB

Bandwidth = 5 MHz. Modulation 16 QAM.

RB Size: 25. RB Offset: 0.

RBW 5 MHz

Att 40 dB AQT 12.5 ms

Channel Low:
Ref 30 dBm
Hoffset l6.4|dB
|

0.1

001
1E-3
F1E-4
F1E-5

Center 1.7125 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 7.1MHzZ
Trace 1
Mean 22.10 dBm
Peak 28.57 dBm
Crest 6.47 dB
10 % 2.88 dB
1 % 5.02 dB
1% 6.01 dB
.01 % 6.31 dB
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Channel Middle:

AT-

N6,

WireLeSS
a DEKRA company

D DEKRA

® RBW 5 MHz
Ref 30 dBm Att 40 dB AQT 12.5 ms
Offset 16.4|dB
|
]
Fo.1 [
Fo-01
lig-3
1E-4 \
1E-5 \

Center 1.7325 GHz 1 de/

Complementary Cumulative Distribution Function

Mean Pwr + 10 dB

NOF samples: 100000, Usable BW: 7.1MHzZ
Trace 1
Mean 22.13 dBm
Peak 28.29 dBm
Crest 6.16 dB
10 % 2.88 dB
1 % 4.97 dB
1% 5.79 dB
.01 % 6.04 dB
Channel High:
® RBW 5 MHz
Ref 30 dBm Att 40 dB AQT 12.5 ms
E_ogw aB
0.1
—~—
lo.01
F1E-3
F1E-4
F1E-5 \\
Center 1.7525 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 7.1MHzZ
Trace 1
Mean 21.95 dBm
Peak 28.78 dBm
Crest 6.83 dB
10 % 2.93 dB
1 % 5.10 dB
1% 6.11 dB
.01 % 6.57 dB
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Bandwidth = 10 MHz. Modulation QPSK. RB Size: 50. RB Offset: 0.

Channel Low:

® RBW 10 MHz

Ref 30 dBm Att 40 dB AQT 6.25 ms

Offset 16.4|dB

o
FO0.1

Lo.o1 T~
F1E-3

F1E-4 \
F1E-5 \

Center 1.715 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 23.59 dBm
Peak 29.32 dBm
Crest 5.73 dB

10 % 2.34 dB

1 3% 4.28 dB
103 5.05 dB
.01 % 5.42 dB

Channel Middle:

® RBW 10 MHz

Ref 30 dBm Att 40 dB AQT 6.25 ms

[ Offept  16.4|ds
|
FO0.1
Fo-01
F1E-3
F1E-4 \
F1E-5 \
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 23.57 dBm
Peak 29.08 dBm
Crest 5.51 dB

10 % 2.34 dB

1 3% 4.28 dB
103 4.87 dB
.01 % 5.24 dB
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Channel High:

® RBW 10 MHz

Ref 30 dBm Att 40 dB AQT 6.25 ms
[ Offept 16.4|cs
FO0.1
Fo-01
F1E-3
F1E-4
F1E-5 \
Center 1.75 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 23.41 dBm
Peak 29.53 dBm
Crest 6.12 dB

10 % 2.36 dB

1 3% 4.38 dB
103 5.26 dB
.01 % 5.71 dB

Bandwidth = 10 MHz. Modulation 16 QAM. RB Size: 50. RB Offset: 0.

Channel Low:

® RBW 10 MHz
Ref 30 dBm Att 40 dB AQT 6.25 ms
[__offskt 16.4[cB

D

o.1 —_

oo
lig-3
1E-4 \
1E-5 \
Center 1.715 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 22.58 dBm
Peak 29.18 dBm
Crest 6.060 dB

10 % 2.90 dB

1 3% 5.00 dB
103 5.95 dB
.01 % 6.36 dB
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Channel Middle:

®

AT4©

a DEKRA company

RBW 10 MHz

D DEKRA

Ref 30 dBm Att 40 dB AQT 6.25 ms
Offset l6.4|dB
R
]
Fo.1 T
oot
F1E-3
F1E-4
F1E-5

Center 1.7325 GHz

1 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 10 dB

NOF samples: 100000, Usable BW: 11.2MHz
Trace 1
Mean 22.58 dBm
Peak 28.87 dBm
Crest 6.29 dB
10 % 2.90 dB
1 % 4.98 dB
1% 5.80 dB
.01 % 6.14 dB
Channel High:
® RBW 10 MHz
Ref 30 dBm Att 40 dB AQT 6.25 ms
Roffsw dB
0.1
—
lo.o1
lig-3
1E-4
F1E-5 \\
Center 1.75 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:

Trace 1

Mean 22.43 dBm

Peak 29.39 dBm
Crest 6.96 dB
10 % 2.93 dB
1 % 5.05 dB
1% 6.060 dB
.01 % 6.62 dB

11.2MHz
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Bandwidth = 15 MHz. Modulation QPSK. RB Size: 75. RB Offset: 0.

Channel Low:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

Offset 16.4|dB

-
FO0.1
Lo.o1 T~

F1E-3 \

F1E-4

F1E-5

Center 1.7175 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 23.54 dBm
Peak 28.63 dBm
Crest 5.09 dB

10 % 2.32 dB

1 3% 4.26 dB
103 4.82 dB
.01 % 4.97 dB

Channel Middle:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ Offept  16.4|ds
[
FO0.1
Fo-os
Y
F1E-3 \
F1E-4 \
F1E-5
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 23.40 dBm
Peak 28.40 dBm
Crest 5.00 dB

10 % 2.36 dB

1 3% 4.29 dB
103 4.74 dB
.01 % 4.86 dB
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Channel High:

®

AT4©

a DEKRA company

D DEKRA

RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ Offset 16.4|dB
FO0.1
-o-01
1E-3
F1lE-4 \
F1E-5 \

Center 1.7475 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:
Trace 1
Mean 23.31 dBm
Peak 29.19 dBm
Crest 5.88 dB
10 % 2.36 dB
1 % 4.360 dB
1% 5.24 dB
.01 % 5.69 dB

Bandwidth = 15 MHz.

Channel Low:

®

23.7MHz

Modulation 16 QAM. RB Size: 75. RB Offset: 0.

RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
Offset l6.4|dB
T
D
o _\
-o-01
1E-3
F1E-4
F1E-5

Center 1.7175 GHz

1 ds/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:
Trace 1
Mean 22.47 dBm
Peak 28.63 dBm
Crest 6.15 dB
10 % 2.90 dB
1 % 5.00 dB
1% 5.87 dB
.01 % 6.07 dB

23.7MHz
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Channel Middle:

®

Ref 30 dBm Att 40 dB

AT4@

WireLeSS
a DEKRA company

RBW 20 MHz

AQT 3.125 ms

Offset 16.4|dB
T
D
=0t \
1E-3
F1lE-4
F1E-5

Center 1.7325 GHz

1 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 10 dB

NOF samples: 100000, Usable BW: 23.7MHz
Trace 1
Mean 22 .50 dBm
Peak 28.40 dBm
Crest 5.89 dB
10 % 2.90 dB
1 % 4.97 dB
1% 5.66 dB
.01 % 5.80 dB
Channel High:
® RBW 20 MHz
Ref 30 dBm Att 40 dB AQT 3.125 ms
E&w dB
o.1
——]
lo.o1
lig-3
1E-4
1E-5 \\
Center 1.7475 GHz 1 dB/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW:

Trace 1
Mean 22.29 dBm
Peak 29.26 dBm
Crest 6.97 dB

10 % 2.95 dB

1 3% 5.06 dB
103 6.12 dB
.01 % 6.71 dB

23.7MHz

D DEKRA

Report No: (NIE)

51746RRF.005 Page 136 of 220

2017-03-28



AT4 wireless, S.A.U. f
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

Bandwidth = 20 MHz. Modulation QPSK. RB Size: 100. RB Offset: 0.

Channel Low:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

Offset 16.4|dB

E
0.1
[F0.01 \

F1E-3 \

F1E-4

F1E-5 ~\

Center 1.72 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 23.46 dBm
Peak 28.76 dBm
Crest 5.30 dB

10 % 2.32 dB

1 3% 4.15 dB
103 4.73 dB
.01 % 5.00 dB

Channel Middle:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

~—— 0Lt
FO0.1
Fo-01
F1E-3 \
F1E-4
F1E-5 \
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 23.39 dBm
Peak 28.68 dBm
Crest 5.29 dB

10 % 2.34 dB

1 3% 4.17 dB
103 4.71 dB
.01 % 5.00 dB
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Channel High:

®

Bandwidth = 20 MHz.

Channel Low:

®

RBW 20 MHz
Ref 30 dbm Att 40 dB BQT 3.125 ms
__offset  16.4|cB
S
Lo.o1 \
LiE-3

F1E-4 \
F1E-5 \

Center 1.745 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 23.22 dBm
Peak 28.84 dBm
Crest 5.602 dB

10 % 2.32 dB

1 3% 4.20 dB
103 4.94 dB
.01 % 5.40 dB

Modulation 16 QAM. RB Size: 100. RB Offset: 0.

RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ offser 16.4|aB
FO0.1 I——

\
F0.01
F1E-3
l1E-4 \
F1E-5 \
Center 1.72 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 22.57 dBm
Peak 28.69 dBm
Crest 6.13 dB

10 % 2.87 dB

1 3% 4.87 dB
103 5.63 dB
.01 % 5.90 dB

Report No: (NIE)
51746RRF.005

Page 138 of 220 2017-03-28



AT4 wireless, S.A.U.

Parque Tecnolégico de Andalucia, /4 ’ @

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

WireLesS

www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Channel Middle:

Channel High:

®

RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ offset 16.4[aB
FO0.1 I——

\
F0.01
F1E-3
iE-4 \
F1E-5 \
Center 1.7325 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 22.49 dBm
Peak 28.61 dBm
Crest 6.12 dB

10 % 2.88 dB
1 3% 4.86 dB
103 5.64 dB
.01 % 5.95 dB
RBW 20 MHz
Ref 30 dBm Att 40 dB AQT 3.125 ms
Offset l6.4|dB
e ]
Lo.1 T
F0.01
F1E-3
F1E-4 \\
F1E-5 \
Center 1.745 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 23.7MHz

Trace 1
Mean 22.31 dBm
Peak 28.77 dBm
Crest 6.46 dB

10 % 2.93 dB

1 3% 4.94 dB
103 5.88 dB
.01 % 6.27 dB

D DEKRA
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LTE QPSK AND 16QAM MODULATION. BAND V. Bandwidth = 1.4 MHz

AT-

a DEKRA company

N6,

WireLesS

D DEKRA

Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at o4 17 2349 2414
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.17 2549 26.14
Peak-to-average ratio (PAR) (dB) 5.29 5.86 6.12
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth = 3 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at 2414 2316 2311
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 26.14 25.16 2511
Peak-to-average ratio (PAR) (dB) 5.34 5.05 5.34
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth =5 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at 9413 23.10 9313
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 26.13 25.10 2513
Peak-to-average ratio (PAR) (dB) 6.01 5.79 6.11
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth = 10 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at 24 15 2318 2307
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 26.15 25.18 25.07
Peak-to-average ratio (PAR) (dB) 5.95 5.80 6.06
Measurement uncertainty (dB) <+1.11
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AT-

a DEKRA company

N6,

WireLesS

LTE QPSK AND 16QAM MODULATION. BAND V. Bandwidth = 15 MHz

D DEKRA

Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at 24,07 2324 2323
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.07 25.24 2523
Peak-to-average ratio (PAR) (dB) 5.87 5.66 6.12
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth = 20 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.00 2.00 2.00
Measured maximum average power (dBm) at 24,06 23.09 23.11
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.06 25.09 2511
Peak-to-average ratio (PAR) (dB) 5.63 5.64 5.88
Measurement uncertainty (dB) <+1.11

Verdict: PASS
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Modulation Characteristics

SPECIFICATION
FCC §2.1047.

METHOD

For LTE the EUT operates with QPSK and 16QAM modulation modes in which the information is digitised and
coded into a bit stream. The RF transmission is multiplexed using Orthogonal Frequency Division Multiplexing
(OFDM) using different possible arrangement of subcarriers (Resource Blocks RB).

For 3G, the EUT operates with WCDMA (QPSK) and HSUPA (QPSK) modes, in which the information is
digitized and coded into a bit stream.

TEST SETUP
Spectrum
— Analyser
Priner
EUT ——— Atenustor ndetr
Signalling
L Unit
‘ Power
suply
RESULTS

The following plots show the modulation schemes in the EUT.
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WCDMA MODULATION

AT4@

WireLesS

D DEKRA

a DEKRA company

3 Agilent

Ref 38 dBm

#Atten 30 dB

Mkrl  2B63.7 ps

14.32 dBm

#Peak

\(\ﬂn
W

A
J\/‘w

LagAw

WL 52

53 FS

£ifn
F>50k

Center 1.732 580 GHz

Res BH 188 kHz

HSUPA MODULATION

#\BW 300 kHz

Span 8 Hz
Sweep 300 ps (1006 pts)

3 Agilent

Ref 38 dBm

#Atten 30 dB

Mkrl  297.3 ps

13.24 dBm

#Peak

=

1AW

W

f\
v ]

VAW

LagAw

WL 52

=
|

————]
— |

53 FS

£ifn
F>50k

Center 1.732 580 GHz

Res BH 188 kHz

#\BW 300 kHz

Span 8 Hz
Sweep 300 ps (1006 pts)
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LTE MODULATION. QPSK. Band IV

3 Agilent

Mkrl 152.2 ps

Ref 38 dBm #Atten 30 dB 5.45 dBm
#Peak

AT IVALTAY/ 1Y (A

a | T ”

WL 52
53 FS

£t
>0k

Center 1.732 500 GHz Span @ Hz
Res BH 188 kHz #\BH 308 kHz Sweep 260 ps (1088 pts)

LTE MODULATION. 16QAM. Band IV

3 Agilent

Mkrl  49.05 ps

Ref 38 dBm #Atten 30 dB 7.19 dBm
#Peak

(VYT ANV VT

|| " ”

WL 52
53 FS

£t
>0k

Center 1.732 500 GHz Span @ Hz
Res BH 188 kHz #\BH 308 kHz Sweep 260 ps (1088 pts)
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Frequency Stability

SPECIFICATION
FCC 82.1055 and 827.54.

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

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 values declared by the manufacturer.

The EUT was set in “call mode” in the middle channel using the Universal Radio Communication tester R&S
CMWS500 and the maximum frequency error was measured using the built-in calibrated frequency meter.

For LTE mode the QPSK modulation was used for the test as it is the worst case for conducted power.
For 3G mode the WCDMA modulation was used for the test as it is the worst case for conducted power.

In order to check that the frequency stability is sufficient such that the fundamental emissions stay within the
authorized bands of operation, a reference point is established at the applicable unwanted emissions limit using a
RBW equal to the RBW required by the unwanted emissions specification of the applicable regulatory standard.
These reference points measured using the lowest and highest channel of operation are identified as fL and fH
respectively. The worst-case frequency offset determined in the above methods is added or subtracted from the
values of fL and fH to check that the resulting frequencies remain within the band.

The reference point measurements were made at the RF output terminals of the EUT using an attenuator. power
splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMWS500 selecting maximum transmission power of the EUT and different modes of modulation.
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TEST SETUP

Frequency tolerance.

Temperature Chamber

EUT
Antenna Signalling unit
Conector Attenuator » with frequency
(optional) meter
Reference points fL and fH.
Spectrum
— Analyser
Priver
EUT Attenuator iclar
Signalling
L Unit
e
suoply
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RESULTS

Frequency stability over temperature variations.

WCDMA AND HSUPA MODULATION

AT-

N6,

WireLeSS
a DEKRA company

D DEKRA

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 0.62 0.000357864 0.000000035
+40 0.08 0.000046176 0.000000004
+30 -0.18 -0.000103896 -0.000000010
+20 0.27 0.000155844 0.000000015
+10 1.22 0.000704185 0.000000070
0 1.04 0.000600289 0.000000060
-10 1.44 0.000831169 0.00000083
-20 0.94 0.000542569 0.00000054
-30 -0.36 -0.000207792 -0.00000020

Frequency stability over voltage variations.

WCDMA AND HSUPA MODULATION

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 0.27 0.000155844 0.000000015
Vmin 3.60 0.72 0.000415584 0.000000041

Reference points established at the applicable unwanted emissions limit:

WCDMA MODULATION

HSUPA MODULATION

fL (MHz) 1710.1131

1710.1251

fH (MHz) 1754.4880

1754.8729

Reference points fL and fH with the worst-case frequency offsets added or subtracted:

WCDMA MODULATION

HSUPA MODULATION

fL (MHz) 1710.1131

1710.1251

1754.4880

fH (MHz)

1754.8729

The reference frequency points stay within the authorized blocks.
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AT4@

WireLesS

a DEKRA company

LTE QPSK MODULATION. BW = 1.4 MHz. (Band V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%0)

+50 8.78 0.005067821 0.00000051
+40 8.45 0.004877345 0.00000049
+30 8.96 0.005171717 0.00000051
+20 10.36 0.005979798 0.00000060
+10 11.87 0.006851371 0.00000069

0 12.30 0.007099567 0.00000071
-10 11.90 0.006868687 0.00000069
-20 10.06 0.005806638 0.00000058
-30 10.56 0.006095238 0.00000061

LTE QPSK MODULATION. BW = 3 MHz. (Band 1V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)

+50 9.24 0.005333333 0.00000053
+40 13.16 0.007595960 0.00000076
+30 10.70 0.006176046 0.00000062
+20 11.37 0.006562771 0.00000066
+10 12.77 0.007370851 0.00000074

0 13.10 0.007561328 0.00000076
-10 12.27 0.007082251 0.00000071
-20 11.92 0.006880231 0.00000069
-30 10.77 0.006216450 0.00000062

LTE QPSK MODULATION. BW =5 MHz. (Band 1V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)

+50 10.01 0.005777778 0.00000058
+40 10.89 0.006285714 0.00000063
+30 8.75 0.005050505 0.00000050
+20 15.16 0.008750361 0.00000087
+10 11.62 0.006707071 0.00000067

0 10.27 0.00592785 0.00000059
-10 13.33 0.007694084 0.00000077
-20 11.37 0.006562771 0.00000066
-30 13.72 0.007919192 0.00000079

D DEKRA
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AT4@

WireLesS

a DEKRA company

LTE QPSK MODULATION. BW =10 MHz. (Band 1V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%0)

+50 10.31 0.005950938 0.00000060
+40 9.61 0.005546898 0.00000055
+30 10.61 0.006124098 0.00000061
+20 10.11 0.005835498 0.00000058
+10 9.56 0.005518038 0.00000055

0 11.52 0.006649351 0.00000066
-10 11.16 0.006441558 0.00000064
-20 11.64 0.006718615 0.00000067
-30 10.49 0.006054834 0.00000060

LTE QPSK MODULATION. BW =15 MHz. (Band 1V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)

+50 9.20 0.005310245 0.00000053
+40 8.65 0.004992785 0.00000050
+30 8.00 0.004617605 0.00000046
+20 9.78 0.005645022 0.00000056
+10 9.66 0.005575758 0.00000056

0 11.40 0.006580087 0.00000066
-10 10.99 0.006343434 0.00000063
-20 12.55 0.007243867 0.00000072
-30 12.39 0.007151515 0.00000072

LTE QPSK MODULATION. BW =20 MHz. (Band V)

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)

+50 9.61 0.005546898 0.00000055
+40 8.10 0.004675325 0.00000046
+30 10.17 0.00587013 0.00000059
+20 10.83 0.006251082 0.00000062
+10 11.10 0.006406926 0.00000064

0 10.66 0.006152958 0.00000062
-10 11.44 0.006603175 0.00000066
-20 12.32 0.007111111 0.00000071
-30 13.73 0.007924964 0.00000079

D DEKRA
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AT-

N6,

WireLesS

a DEKRA company

Frequency stability over voltage variations.

LTE QPSK MODULATION. BW = 1.4 MHz (Band 1V)

D DEKRA

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 10.36 0.005979798 0.00000060
Vmin 3.60 8.83 0.005096681 0.00000051

LTE QPSK MODULATION. BW = 3 MHz (Band V)

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 11.37 0.006562771 0.00000066
vmin 3.60 10.34 0.005968254 0.00000060

LTE QPSK MODULATION. BW =5 MHz (Band IV)

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vimax 4.20 15.16 0.008750361 0.00000087
Vmin 3.60 10.14 0.005852814 0.00000059

LTE QPSK MODULATION. BW =10 MHz (Band 1V)

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 10.11 0.005835498 0.00000058
Vmin 3.60 10.76 0.006210678 0.00000062

LTE QPSK MODULATION. BW = 15 MHz (Band 1V)

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 9.78 0.005645022 0.00000056
Vmin 3.60 12.20 0.007041847 0.00000070
Report No: (NIE)
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AT-

LTE QPSK MODULATION. BW = 20 MHz (Band V)

N6,

WireLeSS
a DEKRA company

D DEKRA

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 10.83 0.006251082 0.00000062
Vmin 3.60 9.78 0.005645022 0.00000056
Reference points established at the applicable unwanted emissions limit (worst case):
LTE QPSK LTE QPSK LTE QPSK LTE QPSK LTE QPSK LTE QPSK
MODULATION. MODULATION. MODULATION. | MODULATION. | MODULATION. | MODULATION.
BW = 1.4 MHz BW =3 MHz BW =5 MHz BW=10MHz | BW=15MHz | BW =20 MHz
(Band IV) (Band 1V) (Band IV) (Band 1V) (Band 1V) (Band V)
(|\/];I|:|Z) 1710.1131 1710.3031 1710.1852 1710.4054 1710.5556 1710.7037
(I\Illljz) 1754.8769 1754.8909 1754.4808 1754.5866 1754.4436 1754.2763
Reference points fL and fH with the worst-case frequency offsets added or subtracted:
LTE QPSK LTE QPSK LTE QPSK LTE QPSK LTE QPSK LTE QPSK
MODULATION. | MODULATION. | MODULATION. | MODULATION. | MODULATION. |MODULATION.
BW=14MHz |BW=3MHz(Band |[BW=5MHz(Band| BW =10MHz BW = 15 MHz BW =20 MHz
(Band 1V) 1V) V) (Band 1V) (Band 1V) (Band 1V)
(IV];II:IZ) 1710.1131 1710.3031 1710.1852 1710.4054 1710.5556 1710.7037
(l\;lljz) 1754.8769 1754.8909 1754.4808 1754.5866 1754.4436 1754.2763
The reference frequency points stay within the authorized blocks.
Verdict: PASS
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SPECIFICATION
§2.1049

METHOD

AT-

N6,

WireLesS

a DEKRA company

Occupied Bandwidth

D DEKRA

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator.
power splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMWS500 selecting maximum transmission power of the EUT and different modes of modulation. 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
P " Power
EUT ——— Amenuator ndetr
Signalling
L [Unit
‘ Poner
suoply
RESULTS
WCDMA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4.161 4.156 4.172
-26 dBc bandwidth (kHz) 4.628 4.646 4.640
Measurement uncertainty (kHz) <+16.67
HSUPA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4.162 4.181 4.154
-26 dBc bandwidth (kHz) 4.639 4.647 4.630
Measurement uncertainty (kHz) <+16.67
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LTE QPSK MODULATION. BW = 1.4 MHz (Band V)

Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 1.094 1.112 1.092
-26 dBc bandwidth (MHz) 1.299 1.325 1.303
Measurement uncertainty (kHz) <+4.67
LTE 16QAM MODULATION. BW = 1.4 MHz (Band IV)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 1.106 1.096 1.095
-26 dBc bandwidth (MHz) 1.312 1.296 1.300
Measurement uncertainty (kHz) <+4.67
LTE QPSK MODULATION. BW = 3 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 2.753 2.741 2.744
-26 dBc bandwidth (MHz) 3.075 3.051 3.058
Measurement uncertainty (kHz) <+10.00
LTE 16QAM MODULATION. BW = 3 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 2.724 2.735 2.742
-26 dBc bandwidth (MHz) 3.074 3.081 3.090
Measurement uncertainty (kHz) <+10.00
LTE QPSK MODULATION. BW =5 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 4519 4510 4.509
-26 dBc bandwidth (MHz) 5.042 4.957 4.984
Measurement uncertainty (kHz) <+16.67
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LTE 16QAM MODULATION. BW =5 MHz (Band IV)

AT4@

WireLeSS
a DEKRA company

Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 4.536 4513 4513
-26 dBc bandwidth (MHz) 4.978 5.024 4.994
Measurement uncertainty (kHz) <+16.67
LTE QPSK MODULATION. BW =10 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 9.042 9.047 9.003
-26 dBc bandwidth (MHz) 10.002 10.041 10.030
Measurement uncertainty (kHz) <+33.33
LTE 16QAM MODULATION. BW = 10 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 9.038 9.046 9.059
-26 dBc bandwidth (MHz) 10.006 10.035 10.053
Measurement uncertainty (kHz) <+33.33
LTE QPSK MODULATION. BW =15 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 13.464 13.469 13.455
-26 dBc bandwidth (MHz) 14.530 14.650 14.765
Measurement uncertainty (kHz) <+50.00
LTE 16QAM MODULATION. BW = 15 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz) 13.454 13.431 13.439
-26 dBc bandwidth (MHz) 14.646 14.660 14.632
Measurement uncertainty (kHz) <+50.00
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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

LTE QPSK MODULATION. BW =20 MHz (Band V)

AT4@

WireLeSS
a DEKRA company

Channel Lowest Middle Highest

99% Occupied bandwidth (MHz) 17.886 17.889 17.807

-26 dBc bandwidth (MHz) 19.121 19.254 19.282
Measurement uncertainty (kHz) <+66.67

LTE 16QAM MODULATION. BW =20 MHz (1V)

Channel Lowest Middle Highest

99% Occupied bandwidth (MHz) 17.871 17.899 17.840

-26 dBc bandwidth (MHz) 19.297 19.362 19.279
Measurement uncertainty (kHz) <+66.67
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

WCDMA MODULATION

Lowest Channel

Ref 38 dBm Atten 3@ dB

#Peak

LagAw

Ml 352
Center 1.712 480 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 386 kHz #5veep 3596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
4.1608 MHz x dB  -26.00 dB

Transmit Freg Error  -3.334 kHz
% dB Bandwuidth 4,628 MHz

Middle Channel

Ref 38 dBm Atten 3@ dB

#Peak
16 WMWWW

\
..._._WHW"'W“J""J/ lﬂ""\J\Y’ "

LagAw

Ml 352
Center 1.732 5080 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 386 kHz #5veep 3596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
4.1560 MHz x dB  -26.00 dB

Transmit Fre¢g Error  1.528 kHz
% dB Bandwuidth 4,645 MHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

Ref 38 dBm Atten 38 dB

#Peak

dB/ /? i

Off
Offer N b e

WWW WMWAL

LeAw

Ml s2
Center 1.752 600 GHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz #S5weep 3.596 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
4.1721 MHz x dB  -26.00 dB

Transmit Freq Error 420,587 Hz
% dB Bandwuidth 4,648 MHz

HSUPA MODULATION
Lowest Channel

Ref 38 dBm Atten 3@ dB

#Peak

10 MWWM

dB/ b %

LagAw

Ml 352
Center 1.712 480 GHz Span 18 MHz
#Res BH 51 kHz #+VBH 386 kHz #5veep 3596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
4.1615 MHz x dB  -26.00 dB

Transmit Freg Error  517.983 Hz
% dB Bandwuidth 4,639 MHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

Middle Channel
4 Agilent 83:45:81 Feb 2

Ref 38 dBm Atten 30 dB
#Peak

1@ B i iy

WMWUV NWWM

LeAw

Ml s2
Center 1.732 500 GHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz #S5weep 3.596 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
4.1808 MHz x dB  -26.00 dB

Transmit Freq Error  7.909 kHz
% dB Bandwuidth 4,647 MHz

Highest Channel

Ref 38 dBm Atten 38 dB

#Peak

10 ot Pt

LeAw

Ml s2
Center 1.752 600 GHz Span 18 MHz
#Res BW 51 kHz #BH 306 kHz #S5weep 3.596 ms (10608 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
4.1536 MHz x dB  -26.00 dB

Transmit Freq Error -4.171 kHz
% dB Bandwuidth 4,630 MHz
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WireLesS

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

LTE QPSK MODULATION. BW = 1.4 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak
Log F

o ./ e
& 7 ,

o k“ﬂjWﬂWWNWun“w

F e L W T e L N W N ST R

LagAw

Ml 352
Center 1.710 780 8 GHz Span 2.8 MHz
#Res BH 30 kHz #+VBH 186 kHz Sweep 2.997 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.8944 MH=z x dB  -26.00 dB

Transmit Freg Error  -940.818 Hz
% dB Bandwuidth 1.295 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Feak
|_ BT ncth bl e i Vel s i e i
og b4 A

4B/ / ™,
Offst >/ e

LagAw

Ml 352
Center 1.732 500 8 GHz Span 2.8 MHz
#Res BH 30 kHz #+VBH 186 kHz Sweep 2.997 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
1.1123 MHz x dB  -26.00 dB

Transmit Freg Error  -2.334 kHz
% dB Bandwuidth 1.325 MHz
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. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Highest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

1@

dB/ Vi i

Dffst 4 <«

16.4 / &\

dB rH/ \HL o
P [V P

LeAw

Ml s2

Center 1.754 300 8 GHz Span 2.8 MHz

#Res BW 30 kHz #VBH 106 kHz Sweep 2.997 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥

1.0916 MHz x dB -26.06 dB

Transmit Freq Error  3.813 kHz
% dB Bandwuidth 1.383 MHz

LTE 16QAM MODULATION. BW = 1.4 MHz (Band V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak |
LDQ #m AT L .

SEF/ —>’// \\\(—
£ 7 %

LeAw

Ml s2
Center 1.710 700 8 GHz Span 2.8 MHz
#Res BW 30 kHz #VBH 106 kHz Sweep 2.997 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.1064 MHz x dB  -26.00 dB

Transmit Freq Error  -2.156 kHz
% dB Bandwuidth 1.312 MHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Middle Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
LDQ B, e B e TR e Ty
16 f \

-~ b e
LaAw
Ml s2
Center 1.732 500 8 GHz Span 2.8 MHz
#Res BW 30 kHz #VBH 106 kHz Sweep 2.997 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.0960 MHz ®x dB -26.00 dB

Transmit Freq Error  901.682 Hz
% dB Bandwuidth 1.296 MHz

Highest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
Lng y P T Y | P T
1@ 4
4B/ / \
Dffst > «
e M/ \L
dB Pt i
M R RN
LeAw
Ml s2
Center 1.754 300 8 GHz Span 2.8 MHz
#Res BW 30 kHz #VBH 106 kHz Sweep 2.997 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
l @95@ MHZ X dB -26.60 4B

Transmit Fregq Error  591.253 Hz
% dB Bandwuidth 1.308 MHz
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WireLesS

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

LTE QPSK MODULATION. BW = 3 MHz (Band IV)

Lowest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
Dl ihtnte o ate Mot et et iy it R R L
i 7 \
14
o -/ e
5t
16.4

LagAw

Ml 352

Center 1.711 580 GHz Span 6 MHz
#Res BH 1600 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥

2.7529 MHz % dB -26.00 dB

Transmit Fre¢ Error  -11.736 kHz
% dB Bandwuidth 3.875 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

T, M 3
4B/ J |
Offst _’f \‘_
dB. PR Vo kWWKmehwm

LagAw

Ml 352
Center 1.732 5080 GHz Span 6 MHz
#Res BH 1600 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
2.7411 MHz x dB  -26.00 dB

Transmit Freg Error  -9.932 kHz
% dB Bandwuidth 3.851 MHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Highest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
T { Y
dB/ \
Dffst = <
16.4 / \\
dB M,\K"I
el e e
LeAw
Ml s2
Center 1.753 500 GHz Span 6 MHz
#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
2 7443 MHz x dB -26.06 dB

Transmit Fregq Error  -6.192 kHz
% dB Bandwuidth 3.858 MHz

LTE 16QAM MODULATION. BW =3 MHz (Band V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

i T L P Wt L LNy

s it e

LeAw

Ml s2
Center 1.711 508 GHz Span 6 MHz
#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
2.7424 MHz x dB  -26.00 dB

Transmit Freq Error  -4.815 kHz
% dB Bandwuidth 3.874 MHz
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WireLesS

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

a DEKRA company

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

Lng P T Py S T

10 s Al

dB/ ! \

Dffst "f '1\‘:‘

16.4

LeAw

Ml s2

Center 1.732 500 GHz Span 6 MHz

#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
2 ?346 MHZ X dB -26.60 4B

Transmit Freq Error  -3.549 kHz
% dB Bandwuidth 3.831 MHz

Highest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

Lng Ayt bt et L i P i e e | i e

10 ! )

dB/ ¢ 3

Dffst > <

16.4 /" \l

dB e S s —at L W T Y »

LeAw

Ml s2

Center 1.753 500 GHz Span 6 MHz

#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
2 ?424 MHZ X dB -26.60 4B

Transmit Freq Error  -11.462 kHz
% dB Bandwuidth 3.098 MHz
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WireLesS

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

LTE QPSK MODULATION. BW =5 MHz (Band V)

Lowest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
Lug o L il Al n, Y iy e f ..
10 / 1
4B/ / !
Offst >/ <«
16.4 f’ \
4B l”H \'1
Nl T e, — W —
LagAw
Ml 352
Center 1.712 5080 GHz Span 18 MHz
#Res BH 1600 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
45194 MHz ¥ dB -26.08 dB

Transmit Freg Error  -3.953 kHz
% dB Bandwuidth 5.842 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak .

Lug I, PN W T Y .y

10 7 4

4B/ / \

Offst 4 <

16.4 ﬁ H‘

dB Flmg Pennl ] uitee P ——

LagAw

Ml 352

Center 1.732 5080 GHz Span 18 MHz
#Res BH 1600 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

45101 MHz ¥ dB -26.08 dB

Transmit Freg Error  -4.447 kHz
% dB Bandwuidth 4,957 MHz
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. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Highest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
LDQ T O . el e e, g™
T ! 1
dB/ \
Dffst —)f) “.\ <
16.4 - ‘\,af
L
LeAw
Ml s2
Center 1.752 500 GHz Span 18 MHz
#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
4 5@8? MHZ X dB -26.60 4B

Transmit Freq Error  2.935 kHz
% dB Bandwuidth 4,934 MHz

LTE 16QAM MODULATION. BW =5 MHz (Band V)

Lowest Channel
3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
10 / )
4B/ I \
Offst > <«
16.4 f‘ \l“
4B xh/ I\ Y
.oy AT oo P
LagAw
Ml 352
Center 1.712 5080 GHz Span 18 MHz
#Res BH 1600 kHz #+VBH 386 kHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.80 ¥
45358 MHz ¥ dB -26.08 dB

Transmit Freg Error  -4.224 kHz
% dB Bandwuidth 5.B55 MHz
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. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Middle Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
LDQ AR S Pl A
T ' =
dB/ / |
Offst > <«
16.4 f ﬂ
dB o Lt J")
o e i ST P Y R T
LeAw
Ml s2
Center 1.732 500 GHz Span 18 MHz
#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
4 513@ MHZ X dB -26.60 4B

Transmit Freq Error  -6.345 kHz
% dB Bandwuidth 5.824 MHz

Highest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

LDQ b I'n, 'P\.M

10 7 b

dB/ f \

Offst —)/ '1‘ <

16.4

dB WW*“J 1'\.JH"\

SR A Py

LeAw

Ml s2

Center 1.752 500 GHz Span 18 MHz

#Res BW 168 kHz #BH 306 kHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
4 5132 MHZ X dB -26.60 4B

Transmit Fregq Error  -2.750 kHz
% dB Bandwuidth 4,994 MHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

LTE QPSK MODULATION. BW = 10 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

LUQ el TR Sutpetiohd,

T / )

4B/ f )

Offst _)f;' ‘\! <

16.4 I, W™

dB L b A o AT P IRELLY
LagAw

Ml 352

Center 1.715 880 GHz Span 28 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

9.0418 MHz ¥ dB -26.08 dB

Transmit Freg Error  -1.838 kHz
% dB Bandwuidth 10.802 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

tEgeak L e Tt at s O T W TNEL
18 / \
dB/ ! \
Offst _’Jf ‘\"_

16.4 Mnm.“ww ol M""""""H"M"-‘LMNII.M

LagAw

Ml 352
Center 1.732 5080 GHz Span 28 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
9.0472 MHz x dB  -26.00 dB

Transmit Fre¢g Error  5.517 kHz
% dB Bandwuidth 18.841 MHz
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. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Highest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

o ===

Offst ‘>)H “ul(‘

48 st Wl

LeAw

Ml s2
Center 1.750 800 GHz Span 28 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
9.0032 MHz x dB  -26.00 dB

Transmit Freq Error  -4.24% kHz
% dB Bandwuidth 10.038 MHz

LTE 16QAM MODULATION. BW = 10 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

By MWWﬂMMi

LeAw

Ml s2
Center 1.715 800 GHz Span 28 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
9.0379 MHz x dB  -26.00 dB

Transmit Freq Error  -7.720 kHz
% dB Bandwuidth 10.005 MHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak
L

|_ Ve

T J \
J

Offst _}‘(F H.f_

égA A v oA b

LeAw

Ml s2
Center 1.732 500 GHz Span 28 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
9.0458 MHz x dB  -26.00 dB

Transmit Freq Error  9.727 kHz
% dB Bandwuidth 18,835 MHz

Highest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
LUQ AT et W e LTttt T i g e
10 i 1
dB/ / Y
Dffst —),f ‘ni(—
16.4 o —yTw
dB W
Ll R
LeAw
Ml s2
Center 1.750 800 GHz Span 28 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
9 @589 MHZ X dB -26.60 4B

Transmit Fregq Error  16.865 kHz
% dB Bandwuidth 18.853 MHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ 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

LTE QPSK MODULATION. BW = 15 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Feak

4B/ /

Offst _'j \1‘_

I P et R Y P

L

LagAw

Ml 352
Center 1.717 5B GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.4638 MHz x dB -26.00 dB

Transmit Freg Error  -5.817 kHz
% dB Bandwuidth 14.538 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

£, al ool b e, SR ST

LagAw

Ml 352
Center 1.732 5B GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.4689 MHz x dB -26.00 dB

Transmit Fre¢ Error  12.635 kHz
% dB Bandwuidth 14.658 MHz
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. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Highest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

s LS L Y, ST P, Y

b Wt ot Wy

LeAw

Ml s2
Center 1.747 58 GHz Span 38 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
13.4550 MHz x dB -26.00 dB

Transmit Fregq Error  12.163 kHz
% dB Bandwuidth 14.765 MHz

LTE 16QAM MODULATION. BW = 15 MHz (Band 1V)
Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

PRI LI Ty PSP NN

LagAw

Ml 352
Center 1.717 5B GHz Span 38 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)

Occupied Bandwidth Occ BH % PWr  99.80 ¥
13.4537 MHz x dB -26.00 dB

Transmit Freg Error  -5.124 kHz
% dB Bandwuidth 14.645 MHz
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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

Middle Channel

3 Agilent

AT4

O,

WireLesS

D DEKRA

a DEKRA company

Ref 25 dBm

#Atten 20 dB

#Peak

?\(men’ Lttt ey

16.4
dB B vt aM

v-ll'ﬂ'}“"hll. 'I\MI ”?w -
LeAw
Ml s2
Center 1.732 58 GHz Span 38 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
®x dB -26.00 dB

13.4308 MHz

Transmit Fregq Error
% dB Bandwidth

15.433 kHz
14.660 MHz

Highest Channel

3 Agilent

Ref 25 dBm

#Atten 20 dB

#Peak

i
st

e

LagAw

Ml 52

Center 1.747 58 GHz
#Res BH 300 kHz

Occupied Bandwidth
13.4395 MHz

Transmit Fre¢ Error
% JB Bandwidth

-817.481 Hz

14.632 MHz

#YBH 1 MHz

Span 38 MHz
Sweep 1066 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®xdB -26.00 4B
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LTE QPSK MODULATION. BW =20 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak
ST TR T Y Ol s P Y

L O - e
1o f’ A

LagAw

Ml 352
Center 1.720 8B GHz Span 48 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

17.8861 MHz % dB -26.00 dB

Transmit Fre¢ Error  25.252 kHz
% dB Bandwuidth 19.121 MHz

Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

L kAl e G e e ST
: - r
4B/ /

)
OFffst > ,{ H\(—
oYL el

LagAw

Ml 352
Center 1.732 5B GHz Span 48 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥

17.8894 MHz x dB  -26.60 db

Transmit Freg Error  -2.651 kHz
% dB Bandwuidth 19.254 MHz
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Highest Channel

3 Agilent

AT4@

WireLeSS
a DEKRA company

D DEKRA

Ref 25 dBm

#Atten 20 dB

#Peak

M

I

o

>/

£

gy phand,
Lol |

[ R M= 4

LeAw

Ml 52

Center 1.745 08 GHz

#Res BH 300 kHz

Occupied Bandwidth
17.8086 MHz

Transmit Freq

Error

% dB Bandwidth

18.813
19.282

#YBH 1 MHz

kHz
MHz

Span 48 MHz

Sweep 1066 ms (1080 pts)
Occ BH % Pwr 99.08 ¥

x dB -26.00 dB

LTE 16QAM MODULATION. BW =20 MHz (Band 1V)

Lowest Channel

3 Agilent

Ref 25 dBm

#Atten 20 dB

#Peak

>

B
A e R |

Ir.
ey

e it

LRl R o

>/
o

LeAw

Ml 52

Center 1.720 0@
#Res BH 300 kHz

GHz

Occupied Bandwidth
17.8787 MHz

Transmit Freq

Error

% dB Bandwidth

#YBH 1 MHz

8.045 kHz

19.297

MHz

Span 48 MHz

Sweep 1066 ms (1080 pts)
Occ BH % Pwr 99.08 ¥

x dB -26.00 dB
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Middle Channel

3 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

Log e L Astemo ety

T F )

dB/ / \

Offst _)‘J \_(—

LeAw

Ml s2

Center 1.732 58 GHz Span 48 MHz
#Res BW 308 kHz #YBH 1 MHz Sweep 1066 ms (1080 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

17 8986 MHZ X dB -26.60 4B

Transmit Freq Error  4.859 kHz
% dB Bandwuidth 19.362 MH=z

Highest Channel

3 Agilent
Ref 25 dBm #Atten 20 dB
#Peak
Lljg . o e L LT g S e T T ¥,
T s -
4B/ / |
Offst 3 f \\ <
16.4
dB n ,M‘w'-’j \\um... My e [l n
Al ki EL T
LagAw
Ml 352
Center 1.745 8B GHz Span 48 MHz
#Res BH 300 kHz #BH 1 MHz Sweep 1066 ms (1008 pts)
Occupied Bandwidth Occ BH % PWr  99.00 ¥
17.8405 MHz ¥ dB -26.08 dB

Transmit Freg Error  -7.862 kHz
% dB Bandwuidth 19.279 MHz
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Spurious emissions at antenna terminals

SPECIFICATION
LTE BAND IV. FCC §2.1051 and §27.53 (h).

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.

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMWS500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

The spectrum was investigated from 9 kHz to 18 GHz for LTE Band IV.
The spectrum was investigated from 9 kHz to 18 GHz for WCDMA and HSUPA Band V.

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.

For LTE mode the configuration of Resource Blocks and modulation which is the worst case for conducted
power was used.
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TEST SETUP
Spectrum
— Analyser
Priver
EUT ——— Amenuator —{ ndetr
Signalling
L [Unit
‘ Poner
suoply

RESULTS (see plots in next pages)

WCDMA MODULATION. Band IV.

1. CHANNEL: LOWEST
No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE
No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST
No spurious signals were found at less than 20dB respect to the limit in all the range.

HSUPA MODULATION. Band IV.

1. CHANNEL: LOWEST
No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE
No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST
No spurious signals were found at less than 20dB respect to the limit in all the range.

D DEKRA
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LTE QPSK MODULATION. BW = 1.4 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.424 -31.92 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.4641 -31.00 <%1.20

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

LTE QPSK MODULATION. BW =3 MHz. Band IV

1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

Spurious frequency (GHz)

Level (dBm)

Measurement uncertainty (dB)

3.4677

-31.06

<+1.20

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

LTE QPSK MODULATION. BW =5 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.429 -32.76 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.4689 -31.75 <+1.20

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.
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LTE QPSK MODULATION. BW = 10 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.4389 -30.67 <*1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.465 -31.37 <%1.20
3. CHANNEL: HIGHEST
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.505 -35.18 <+1.20

LTE QPSK MODULATION.
1. CHANNEL: LOWEST

BW =15 MHz. Band IV

Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.448 -30.67 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.478 -32.32 <+1.20
3. CHANNEL: HIGHEST
Spurious frequency (GHz) Level (dBm) Measurement uncertainty (dB)
3.4815 -32.74 <+1.20

LTE QPSK MODULATION. BW = 20 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz)

Level (dBm)

Measurement uncertainty (dB)

3.4575

-31.53

<+120

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

Verdict: PASS

D DEKRA
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WCDMA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

Start 9 kHz Stop 18.08 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
2. CHANNEL: MIDDLE

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

$3 FC
AR |
B [ bl

Start 9 kHz Stop 18.08 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

AA |
ECf ol

Start 9 kHz Stop 18.88 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
HSUPA MODULATION
1. CHANNEL: LOWEST

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

AR S ORTPIAIINC Y. o itcenaittcanccs
£CF:

Start 9 kHz Stop 18.08 GHz
#Res BH 1 MHz #\BH 3 MHz #3ween 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

Start 9 kHz Stop 18.88 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.
3. CHANNEL: HIGHEST

3 Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

4 W

Start 9 kHz Stop 18.88 GHz
#Res BW 1 MHz #YBH 3 MHz #5weepn 2 5 (8192 pts)

Note: The peak above the limit is the carrier frequency.

Measurement uncertainty (dB) <+2.03
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LTE QPSK MODULATION. BW = 1.4 MHz (Band 1V)
1. CHANNEL: LOWEST

MultiView | Spectrum

Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20dB & SWT 25 ® VBW 3 MHz  Mode Auto Sweep
1 Frequency Sweep

20 dém

10 dBm

0dem

-10 dBm

H1 -13.000 dBm

-20 dBm:

-30 dBm

-40 dBm

-50 dBm

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz
Note: The peak above the limit is the carrier frequency.
2. CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2 s ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep
20 dem
10 dBm
od
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘ m I
o0 dem
-60 dBm
9.0 kHz 30000 pts 1.8 GHH 18.0 GHz
— — E—

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2z ® VBW 3 VHz Mode Auto Sweep
1 Frequency Sweep
20 dBm
10 dem
od
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘ !W
=20 dBm
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.

LTE QPSK MODULATION. BW =3 MHz (Band V)
1. CHANNEL: LOWEST

MultiView | Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

& Att 20 dB & SWT 2s ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dBm

0 d

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm:

-20 dem

-60 dBm

9.0 kHz 30000 pts 1.8 GHy 18.0 GHz
— — E—

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

Multiview | Spectrum
Ref Level 30.00 dBrm

Offset 16.40 dB ® RBW 1 MHz
@ Att 20 dB ® SWT 2 s ® VBW 3 VHz Mode Auto Sweep
1 Frequency Sweep

20 dem

10 dem

0 dBm

-10 dBm:

H1 -13.000 dEm

-20 dBm

-30 dBm

-40 dBm: ‘

-60 dBrm

9.0 kHz 30000 pts 1.8 GHz/

18.0 GHz

Note: The peak above the limit is the carrier frequency.

3. CHANNEL: HIGHEST

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2z ® VBW 3 VHz Mode Auto Sweep
1 Frequency Sweep
20 dBm
10 dBm
od
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘ W
-50 dBm
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.
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LTE QPSK MODULATION. BW =5 MHz (Band IV)
1. CHANNEL: LOWEST

& Att

20 dém

MultiView | Spectrum

Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

20dB & SWT 25 ® VBW 3 MHz  Mode Auto Sweep

1 Frequency Sweep

10 dBm

od

-10 dBm

H1 -13.000 dem

-20 dBm

-30 dBm:

-40 dBm

-50 dBm

[PV e e e TR ey

-60 dBm:

9.0 kHz

30000 pts 1.8 GHz/

18.0 GHz

Note: The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE

& Att

20 dBm

MultiView | Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

20dB & SWT 25 ® VBW 3 IVHz  Mode Auto Sweep

1 Frequency Sweep

10 dBm

0 d

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm:

-60 dBm:

9.0 kHz
—

30000 pts 1.8 GHy

18.0 GHz
E—

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

Multiview | Spectrum
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
= Att 20 dB ® SWT 2 s ® VBW 3 VHz Mode Auto Sweep
1 Frequency Sweep
20 dem
10 dBm
0 dBm
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘ W
dBm:
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.

LTE QPSK MODULATION. BW =10 MHz (Band V)
1. CHANNEL: LOWEST

Multiview | Spectrum
Ref Level 30.00 dBm

Offset 16.40 dB ® RBW 1 MHz
@ Att 20 dB & SWT 2 s ® VBW 3 VHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0 dem

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

9,0 kHz 30000 pts 1.8 GHz/

18.0 GHz
—

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

MultiView | Spectrum
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
= Att 20 dB & SWT 2 s ® VBW 3 MHz  Mode Auto Sweep
1 Frequency Sweep
20 dém
10 dBm
0 dem
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dém
-40 dBm ‘ iy
| W“‘W W
=30 dBrm
-50 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz
Note: The peak above the limit is the carrier frequency.
MultiView | Spectrum
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
= Att 20 dB ® SWT 2 s ® VBW 3 VHz Mode Auto Sweep

1 Frequency Sweep

20 dBm

10 dem

0 dem

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

9.0 kHz

30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.
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LTE QPSK MODULATION. BW =15 MHz (Band V)
1. CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 30.00 dBm

Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2 s ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dBm

0 d

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm:

-50 dBm

-60 dBm:

9.0 kHz 30000 pts 1.8 GHy 18.0 GHz
— — E—

Note: The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE

Multiview | Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

= Att 20 dB & SWT 2 s ® VBW 3 MHz  Mode Auto Sweep

1 Frequency Sweep

20 dBm

10 dBm

0 dem

-10 dBm

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBm ‘ W
derm:

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST

MultiView | Spectrum
Ref Level 30.00 dBrm

Offset 16.40 dB ® RBW 1 MHz
= Att 20 dB & SWT 2 s ® VBW 3 MHz  Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0 dem

-10 dBm

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

Note: The peak above the limit is the carrier frequency.

LTE QPSK MODULATION. BW =20 MHz (Band V)
1. CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

& Att 20dB & SWT 25 ® VBW 3 MHz  Mode Auto Sweep

1 Frequency Sweep

20 dem

10 dBm

od

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm ‘ l h i

U dBm

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz
—

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE

MultiView | Spectrum
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

& Att 20de & SWT 25 ® YBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dBm:

o d

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm:

-60 dBm:

9.0 kHz 30000 pts 1.8 GHz/

Note: The peak above the limit is the carrier frequency.

18.0 GHz
—

3. CHANNEL: HIGHEST

MultiView | Spectrum
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

& Att 20 dB & SWT 2s ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dBm

o d

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm:

-40 dBm ‘

-60 dBm:

9.0 kHz 30000 pts 1.8 GHz/

18.0 GHz
—

Note: The peak above the limit is the carrier frequency.
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Spurious emissions at antenna terminals at Block Edges

SPECIFICATION
FCC §2.1051 and §27.53(c) (h).

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

METHOD

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMWS500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

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.

For LTE mode the configuration of modulation which is the worst case for conducted power was used.

For LTE Band IV and WCDMA Band 1V, as indicated in FCC part 27.53 (h) (3), in the 1 MHz bands immediately
outside and adjacent to the licensee’s frequency block or band, a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed.

TEST SETUP
Spectrum
— Analyser
T
BUT  —— Atenuater _{ o
Signalling
L Unit
=
suoply
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RESULTS (see plots in next pages)

- Espafia

AT-

N6,

WireLesS

a DEKRA company

D DEKRA

MODULATION: WCDMA HSUPA

Maximum measured level at

lowest Block Edge at antenna -20.88 -21.43

port (dBm)

Measurement uncertainty (dB) <+2.03

MODULATION: WCDMA HSUPA

Maximum measured level at

highest Block Edge at antenna 20.34 2156

port (dBm)

Measurement uncertainty (dB) <+2.03

LTE QPSK RB=1, RB=1, RB=1, RB=1, RB=1, RB=1,
MODULATION Offset=0, Offset =0, Offset =0, Offset =0, Offset =0, Offset =0,
(Channels in BwW=1.4 BW=3 BW=5 BW =10 BW =15 BW =20
Band IV): MHz MHz MHz MHz MHz MHz
Maximum measured

level at lowest Block

(dBm)

LTE QPSK RB= All, RB= All, RB= All, RB= All, RB= All, RB= All,
MODULATION: Offset=0, Offset =0, Offset =0, Offset =0, Offset =0, Offset =0,
(Channels in BwW=1.4 BW=3 BW=5 BW =10 BW =15 BW =20
Band IV): MHz MHz MHz MHz MHz MHz
Maximum measured

level at lowest Block

(dBm)

LTE QPSK RB=1, RB=1, RB=1, RB=1, RB=1, RB=1,
MODULATION: Offset=Max, | Offset=Max, | Offset=Max, | Offset=Max, | Offset=Max, | Offset=Max,
(Channels in Bw=1.4 BW=3 BW=5 BW =10 BW =15 BW =20
Band 1V): MHz MHz MHz MHz MHz MHz
Maximum measured

level at highest

Block Edge at '21.70 '20.49 ‘22.83 '33-68 '29.33 '31.66
antenna port (dBm)
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AT-

N6,

WireLesS

a DEKRA company

D DEKRA

LTE QPSK RB= All, RB= All, RB= All, RB= All, RB= All, RB= All,
MODULATION: Offset=0, Offset =0, Offset =0, Offset =0, Offset =0, Offset =0,
(Channels in Bw=1.4 BW=3 BW=5 BW =10 BW =15 BW =20
Band IV): MHz MHz MHz MHz MHz MHz
Maximum measured
level at highest
Block Edge at -30.30 -29.92 -30.01 -32.37 -33.13 -31.57
antenna port (dBm)
Measurement uncertainty = <+2.03 dB.
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WCDMA MODULATION
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 987 @ GHz

Ref 38 dBm #Atten 30 4B -20.88 dBm
#Peak

Center 1.710 880 8 GHz Span 2 MHz
#Res BH 51 kHz #+VBH 366 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST
3 Agilent

Ref 38 dBm #Atten 30 4B . -20.34 dBm
#Peak

www#w%
dB/ R

o s

'_
[{w]
I
= .
—

.

Center 1.755 880 8 GHz Span 2 MHz
#Res BH 51 kHz #+VBH 366 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
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AT4@

WireLesS
a DEKRA company

HSUPA MODULATION
CHANNEL LOWEST

D DEKRA

3 Agilent

Ref 38 dBm #Atten 30 dB

Mkrl 1.789 963 @ GHz
-21.43 dBm

#Peak

Center 1.710 086 8 GHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

CHANNEL HIGHEST

Span 2 MHz
#3ween 2 5 (1000 pts)

3 Agilent
Ref 38 dBm #Atten 30 4B -21.56 dBm
#Peak
Log
14
dB/ hrtermer
Offst T

16.4 MM\
dB W,

LagAw
V1 32

53 FC

£ifn
F>50k

Swp

Center 1.755 086 8 GHz
#Res BW 51 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

Span 2 MHz
#3ween 2 5 (1000 pts)

Report No: (NIE)

51746RRF.005 Page 197 of 220

2017-03-28



. WireLeSS
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

LTE QPSK MODULATION. RB =1, Offset = 0, BW = 1.4 MHz (Band V)
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 993 @ GHz

Ref 25 dBm #Atten 30 4B -21.91 dBm
#Avyg

33 FC d T R

£

5k

Swp

Center 1.710 880 8 GHz Span 2 MHz
#Res BH 18 kHz #+VBH 186 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
LTE QPSK MODULATION. RB =1, Offset = Max, BW = 1.4 MHz (Band V)
CHANNEL HIGHEST

= Agilent

Ref 25 dBm #Atten 30 dB -21.70 dBm
#vy

Log

18 e

[

Offst

53 FC rol Sl W
At M‘»W’” ™,

£ -.,M

50K

Swp

Center 1.755 B@B @ GHz Span 2 MHz

#Res BN 18 kHz #UBK 188 kHz #5weep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum output power
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LTE QPSK MODULATION. RB = All, Offset = 0, BW = 1.4 MHz (Band V)
CHANNEL LOWEST
2 Agilent

Ref 25 dBm #Atten 30 dB . -30.15 dBm
#Hug
Log

i
53 FC ™

Center 1.716 BAB @ GHz Span 2 MHz
#Res BH 18 kHz #VBH 188 kHz #5wesp 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST
# Agilent

Ref 25 dBm #Atten 30 dB . -30.30 dBm
#Hug
Log

53 FC

aA WWWMMP\‘\
£0f:
50k
Swp
Center 1.755 BAB @ GHz " Span 2 MHz
#Res BN 18 kHz #UBK 188 kHz #5weep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum output power
Verdict: PASS
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LTE QPSK MODULATION. RB =1, Offset = 0, BW = 3 MHz (Band 1V)
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 983 @ GHz

Ref 38 dBm #Atten 30 4B -20.22 dBm
#Avyg

Center 1.710 880 8 GHz Span 2 MHz
#Res BH 30 kHz #+VBH 186 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
LTE QPSK MODULATION. RB =1, Offset = Max, BW = 3 MHz (Band 1V)
CHANNEL HIGHEST

= Agilent

Ref 36 dBm #Atten 30 dB . -28.49 dBm
#vy
Log

i/ [
164 R

Center 1.755 B@B @ GHz Span 2 MHz
#Res BN 30 kHz #UBK 188 kHz #5weep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum output power
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Parque Tecnoldgico de Andalucia, g D E K RA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

LTE QPSK MODULATION. RB = All, Offset = 0, BW = 3 MHz (Band 1V)
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 983 @ GHz
Ref 25 dBm #Atten 30 4B -28.156 dBm
#Avyg
Log
14
dB/
Offst i —peent
16.4
4B

]

-13.8 ;j
dBrm /
PAvg 1

ML $2 /?

I I R S B

£0f
50k
Swp

Center 1.710 880 8 GHz - Span 2 MHz
#Res BH 30 kHz #+VBH 186 kHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

# Agilent

Mkrl 1.755 817 @ GHz

Ref 25 dBm #Atten 36 dB -29.92 dBm
#Pvg

=
—
L)
[ ]
e

53 ;E R S

£

50k

Swp

Center 1.755 003 @ GHz Span 2 MHz
#Res BH 30 kHz #UBKH 188 kHz #5Sweep 2 5 (1006 prs)

NOTE: The equipment transmits at the maximum output power
Verdict: PASS
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AT4@

WireLesS
a DEKRA company

LTE QPSK MODULATION. RB =1, Offset = 0, BW =5 MHz (Band 1V)

CHANNEL LOWEST

3 Agilent

Ref 38 dBm

#Atten 30 dB

Mkrl 1.789 973 @ GHz
-21.57 dBm

#Avyg
Log

18
dB/

Offst
16.4
dB

ol
-13.8

dBm

PAvg

WL 52

53 FC
AA

£ifn
F>50k

Swp

Center 1.710 086 8 GHz
#Res BW 51 kHz

#BW 156 kHz

Span 2 MHz
#3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
LTE QPSK MODULATION. RB =1, Offset = Max, BW =5 MHz (Band 1V)

CHANNEL HIGHEST

3 Agilent

Ref 38 dBm

#fAtten 30 dB

Mkrl 1.755 827 @ GHz
-22.83 dBm

#Avg

B

Center 1.755 086 @ GHz
#Res BW 51 kHz

-

#BW 156 kHz

Span 2 MHz

NOTE: The equipment transmits at the maximum output power

#5weepn 2 5 (1008 pts)

D DEKRA
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AT4@

WireLesS
a DEKRA company

LTE QPSK MODULATION. RB = All, Offset = 0, BW =5 MHz (Band 1V)
CHANNEL LOWEST

3 Agilent

D DEKRA

Ref 26 dBm #Atten 20 dB

Mkrl 1.789 973 @ GHz
-27.76 dBm

#Avyg
Log

18
dB/

Offst N I S
16.4 /M——
dB

ol
-13.8

dBm M‘"J/
PAvg 1

WL 52

53 FChmw S
AA

£ifn
F>50k

Swp

Center 1.710 086 8 GHz
#Res BW 51 kHz #\BH 156 kHz

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

3 Agilent

Span 2 MHz
#3ween 2 5 (1000 pts)

Ref 38 dBm #Atten 30 dB

-30.81 dBm

#Avyg
Log

18
dB/

Offst
164 L

dB

ol \
-13.8

dBm
PAvg \’1\

Ml 52

53 FC
AA

i
et
\k,-——o-wﬂ-mw ————

£ifn
F>50k

Swp

Center 1.755 988 @ GHz "
#Res BH 51 kHz #+VBH 156 kHz

NOTE: The equipment transmits at the maximum output power
Verdict: PASS

Span 2 MHz
#3ween 2 5 (1000 pts)
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LTE QPSK MODULATION. RB =1, Offset = 0, BW = 10 MHz (Band V)

CHANNEL LOWEST

3 Agilent

Ref 38 dBm #Atten 30 dB

Mkrl 1.789 946 9 GHz
-31.77 dBm

#Avyg
Log

18
dB/

/N

Offst
16.4
dB

\

O S N

dBm v

PAvg

Y 1/

53 FC ”,,)’

£l e
f>E0k WM

Swp

Center 1.716 908 & GHz
#Res BH 1600 kHz #+VBH 366 kHz

NOTE: The equipment transmits at the maximum output power
LTE QPSK MODULATION. RB =1, Offset = Max, BW = 10 MHz (Band
CHANNEL HIGHEST

Span 2 MHz
#3ween 2 5 (1000 pts)

V)

3 Agilent

Ref 38 dBm #Atten 30 dB

Mkrl 1.755 @853 1 GHz
-33.68 dBm

#Avg

10
dB/ / \
Offst

Center 1.755 086 @ GHz
#Res B 100 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power

Span 2 MHz

#5weepn 2 5 (1008 pts)

D DEKRA
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)

WireLesS
a DEKRA company

AT4

LTE QPSK MODULATION. RB = All, Offset = 0, BW = 10 MHz (Band IV)

CHANNEL LOWEST

3 Agilent

Ref 25 dBm #Atten 30 dB

Mkrl 1.789 946 9 GHz
-28.24 dBm

#Avyg
Log

18
dB/

Offst
16.4
dB

//"

ol

-13.8

dBm
PAvg 1

WL 52

53 FC
AA

£ifn
F>50k

Swp

Center 1.710 086 8 GHz
#Res BH 108 kHz #\BH 308 kHz

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

3 Agilent

Span 2 MHz
#3ween 2 5 (1000 pts)

Ref 25 dBm #Atten 30 dB

-32.37 dBm

#Avyg
Log

18
dB/

Offst

16.4 \\
dB

Dl i

-13.8

dBm
PAvg

ey
vl s2 M’"&m‘_

53 FC
AA

£ifn
F>50k

Swp

Center 1.755 086 8 GHz
#Res BH 108 kHz

NOTE: The equipment transmits at the maximum output power
Verdict: PASS

#\BW 300 kHz

Span 2 MHz
#3ween 2 5 (1000 pts)

D DEKRA
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LTE QPSK MODULATION. RB =1, Offset = 0, BW = 15 MHz (Band V)
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 924 9 GHz

Ref 38 dBm #Atten 30 4B -27.97 dBm
#Avyg

Center 1.710 880 8 GHz Span 2 MHz
#Res BH 200 kHz #BH 1 MHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
LTE QPSK MODULATION. RB =1, Offset = Max, BW = 15 MHz (Band 1V)
CHANNEL HIGHEST

= Agilent

Ref 36 dBm #Atten 30 dB . -29.33 dBm
#vy
Log

Dl \
“130

Center 1.755 @88 @ GHz © Span 2 MHz
#Res BW 200 kHz #UBKH 1 MHz #5weep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum output power
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LTE QPSK MODULATION. RB = All, Offset = 0, BW = 15 MHz (Band V)
CHANNEL LOWEST
. Agilent

Ref 25 dBm #Atten 36 dB

-25.85 dEm

#Avg

Center 1.710 G60 @ GHz
#Res BH 200 kHz #JBH 1 MH=z

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST
# Agilent

Span 2 MHz
#Sveep 2 5 C1OGE prs)

Ref 25 dBm #Atten 30 dB

-33.13 dBm

#Hvg

Center 1.755 088 @ GHz
#Res B 200 kHz #UBH 1 MH=z

NOTE: The equipment transmits at the maximum output power
Verdict: PASS

- Span 2 MHz
#5weep 2 5 (1088 prs)
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LTE QPSK MODULATION. RB =1, Offset = 0, BW = 20 MHz (Band V)

CHANNEL LOWEST

AT4@

WireLesS
a DEKRA company

# Agilent

Ref 3@ dBm #Atten 30 dB

Mkrl 1.789 982 9 GHz
-38.52 dBm

#Hvg
Log

18
dB/

Offst
16.4
dB

0
-13.8

dBm
PARva aw””Wﬂﬂ

Ml 52

53 FC

AR e

£t
FTun

Swp

Center 1.718 886 & GHz
#Res BH 388 kHz

NOTE: The equipment transmits at the maximum output power

#VBH 1 MHz

" Span 2 MHz
#3weep 2 5 (1000 pis)

LTE QPSK MODULATION. RB =1, Offset = Max, BW = 20 MHz (Band 1V)

CHANNEL HIGHEST

# Agilent

Ref 38 dBEm #Atten 30 dB

-31.66 dBm

#Avg
Log

18
dB/ ™

Offst AN

16.4 \\\\
dB

-13.8

dBm

PARwg

M1 52

33 FC
AR e

£
FTun

Swp

Center 1,755 080 @ GHz
#Res BH 366 kHz #BH 1 MHz

NOTE: The equipment transmits at the maximum output power

" Span 2 MHz
#3weep 2 5 (1000 pts)

D DEKRA
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LTE QPSK MODULATION. RB = All, Offset = 0, BW = 20 MHz (Band IV)
CHANNEL LOWEST

3 Agilent

Mkrl 1.789 982 9 GHz
Ref 25 dBm #Atten 20 dB -25.97 dBm
#Avyg
Log
14
dB/
Offst
16.4
4B

ol
-13.8

dBm S

PAvg : et

Ml 352
33 FC
AR
£0f
FTun
Swp

Center 1.710 880 8 GHz - Span 2 MHz
#Res BH 300 kHz #BH 1 MHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
CHANNEL HIGHEST

3 Agilent

Ref 25 dBm #Atten 20 dB -31.57 dBm
#Avyg
Log
14
dB/
Offst
16.4
4B

ol
-13.8
dBm

PAvg e,

V1 32
33 FC
AR
£0f
FTun
Swp

Center 1.755 880 8 GHz Span 2 MHz
#Res BH 300 kHz #BH 1 MHz #3ween 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum output power
Verdict: PASS
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Radiated emissions

SPECIFICATION
FCC §2.1051 and §27.53 (h).

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

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.

The EUT was placed on a 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 emission at less than 20 dB respect to the limit is substituted by the Substitution method, in
accordance with the ANSI/TIA-603-D: 2010.

The test was performed with the equipment transmitting first in only cellular mode, and then repeated with the BT
EDR/BT LE (modulation GFSK, which is the worst case) radios 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 all modes.
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WireLeSS
a DEKRA company

TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
o .
Measuring 360 ?oﬁtmg
Antenna able

‘ | | 3 m distance

AntennaMast
| (Antennaheight variation: 1-4 m)

Link antenna

Signalling unit

Spectrum analyser

Shielded ControlRoomFor
Radiated Measurements

Radiated measurements above 1 GHz.
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Horn antenna

EUT
x 3 B
1 m distance

Preamplifier

Horn antenna
for RF link

M A

Shielded control room for
radiated measurements Signalling unit

Spectrum
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RESULTS

WCDMA AND HSUPA MODULATION

D DEKRA

A preliminary scan determined the HSUPA modulation as the worst case. The following tables and plots show the

results for HSUPA modulation.

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.
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LTE QPSK AND 16QAM MODULATION. Band IV. BW = 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20
MHz.

A preliminary scan determined the 16QAM 1.4 MHz bandwidth as the worst case. The configuration of Resource
Blocks which is the worst case for conducted power was used.

The following tables and plots show the results for this configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.
No radiated spurious signals were detected.

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 radiated spurious signals were detected.

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 radiated spurious signals were detected.

Frequency range 1 GHz-18 GHz.

Substitution method data

Frequency Instrument | Polarization | (1) Generator (2) Cable (3) Substitution E.l.LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi D) -2 +(@3)
(dBm) (respect to isotropic
radiator) (dB)
14030.75 -45.10 Vertical -40.88 2.76 12.09 -31.55

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.
HSUPA Band IV

RBW 1 MHz
VBW 3 MHz

Ref 0 dBm Att 0 dB SWT 1 s
0 Offget 2.1 de
F-10
D1 -13 ¢iBm
F-20
F-30
F-40
—50
F-60
-70
-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)
LTE 16QAM MODULATION. BW=1.4 MHz. Band IV

RBW 1 MHz
VBW 3 MHz
Ref 0 dBm Att 0 dB SWT 1 s

0 Offget 2.1 dB

D1 -13 ¢iBm

L

F-30

F-70

F-80

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)
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FREQUENCY RANGE 1 GHz to 3 GHz.
HSUPA Band IV
CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm
-20 dBm ‘ \
-30 dBm I

-40 dBm ’

-60 dBm:

-70 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.

CHANNEL: MIDDLE

MultiView Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
-10 dBm i
H1 -13.000 dBrm H
-20 dBm \
-30 dBm
-40 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm ‘l

-60 dBm:

-70 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.

LTE 16QAM MODULATION. BW=1.4 MHz. Band IV
CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-60 dBm

-70 dBm

-80 dBm

-00 dBm

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm:

-70 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.

CHANNEL: HIGHEST

MultiView Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3MHz Mode Auto Sweep
TDF
1 Frequency Sweep
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm
-60 dBm
-70 dBm
-80 dBm
-0 dBm
1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

Note: The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 18 GHz.

HSUPA Band IV
CHANNEL: LOWEST

Spectrum D

MultiView

Ref Level 0.00 dBm RBW 1 MHz

Att 0dB & SWT 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-70 dBm

-80 dBm:

-90 dBm:

18.0 GHz

3.0 GHz 30000 pts 1.5 GHz/

CHANNEL: MIDDLE

Spectrum D

MultiView
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

RA

-70 dBm

-80 dBm:

-90 dBm:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-70 dBm

-80 dBm

-00 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

LTE 16QAM MODULATION. BW=1.4 MHz. Band IV

CHANNEL: LOWEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-70 dBm

-80 dBm:

-90 dBm:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-70 dBm

-80 dBm

-00 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1s < VBW 3 MHz Mode Autoc Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -132.000 dBm

-20 dBm:

-30 dBm:

-70 dBm

-80 dBm

-00 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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