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REFERENCE STANDARD:

USA FCC Part 22 & Part 24 & Part 27

Identificacion del objeto ensayado............cc....:
Identification of item tested

Trademark

Modelo y/o referencia tipo ..........ccoccuvvvimmnnenen
Model and /or type reference

Other identification of the product ..................:
Final HW VErSioN .......ccccooviiiiiiiiiis e
Final SW Version ..........cccoceeiviiiiiinnieeieen

CaracteristiCas ......cuveeeeeiiveeee e
Features

Solicitante
Applicant

Método de ensayo solicitado, norma................
Test method requested, standard

Satellite Smartphone

Bittium

Mx Smart

FCC ID: V27SSD-51
0201

1831

356244

SATELLITE
* L-band 1525 - 1660.5 MHz

« GMR-1 3G 45.005; Radio Transmission and Receptibn D
186kbps, UL 30kbps

 GMR-1 3G with internal antenna DL 21kbps, UL 2.6&bp
e GMR-1 3G AMBE2+ voice call

 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
Other Radios

*  Wi-Fi 802.11 b/g/n
Bluetooth 4.0

BITTIUM WIRELESS LTD.
Tutkijantie 8 90590 Oulu, Finland

USA FCC Part 22 10-1-15 Edition.
USA FCC Part 24 10-1-15 Edition.
USA FCC Part 27 10-1-15 Edition.
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Competences and guarantees

AT4 wireless is a testing laboratory accreditedtlisy National Accreditation Body (ENAC -Entidad Nawal de
Acreditacion), to perform the tests indicated ia @ertificate No. 51/LE 147.

AT4 wireless is a laboratory with a measuremenitifaén compliance with the requirements of Seati®.948 of the
FCC rules and has been added to the list of feslivhose measurements data will be accepted ijuct@an with
applications for Certification under Parts 15 oraf8e Commission's Rules. Registration Numbe@267.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datasented in this report, which is the resulthef neasurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repadititiis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

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

The results presented in this Test Report apply tinthe particular item under test establishethisa document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persi@n of AT4 wireless.

General conditions
1. This reportis only referred to the item thas badergone the test.

2. This report does not constitute or imply onadisn an approval of the product by the CertificatiBadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
51746/021 Satellite Smartphone Mx Smart --- 201761
51746/016 Battery 9304576A01 2017-01-12

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 Model SEHEINS Date of reception
51746/015 Satellite Smartphone Mx Smart - 201721
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@nd

Test sample description

The Mx Smart is a satellite and terrestrial phargeted for professional Public Safety use.

Identification of the client

Bittium Wireless Ltd.
Tutkijantie 8 90590 Oulu, Finland

Testing period

The performed test started on 2017-01-17 and figin 2017-02-15.

The tests have been performed at AT4 wireless.

Environmental conditions

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity i
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <1Q

In the semianechoic chambtée following limits were not exceeded during thstt

Temperature Min. = 15 °C

P Max. = 35 °C

. . Min. = 20 %
Relative humidity Max. = 75 %
Air Dressure Min. = 860 mbar
P Max. = 1060 mbar

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

Normal site attenuation (NSA)

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

Field homogeneity

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).
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In the chamber for conducted measurements theafmitplimits 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 kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Used instrumentation.

Conducted Measurements

Last Cal. date
1. Spectrum analyser Agilent PSA E4440A 2015/10
2. Climatic chamber HERAEUS VM 07/100 2016/03
3. Vector signal analyzer Rohde & Schwarz FSQ8 8 6
4. DC power supply R&S NGPE 40/40 2014/11
Universal Radio communication Tester R&S
5. CMW500 2016/02
Universal Radio communication Tester R&S
6. CMW500 2014/07
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12

Radiated Measurements

Last Cal. date
1 Semianechoic Absorber Lined Chamber ETS NA
) FACT3 200STP o
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03
3. Multi Device Controller EMCO 2090 N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4 SCHWARZBECK BBHA 9120 D 2016/11
Broadband Horn antenna 18-40 GHz Schwarbeck
5. BBHA 9170 2014/03
6. EMI Test Receiver R&S ESU 40 2016/03
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK
8. BBVO743 2016/04
RF pre-amplifier 1-18 GHz BONN ELEKTRONIK
% BLMAO0118-3A 2016/02
RF pre-amplifier 18-40 GHz BONN ELEKTRONIK
10 BLMA 1840-1M 2015/12
Universal Radio communication Tester R&S
11. CMW500 2014/07

Cal. due date

72700

2088/
2018/06

2017/11

2018/02

2017/07
7/201

Cal. due date
N.A.

‘203
N.A.

2019/11

2017/03

2018/03
7/201

2017/04
2018/02
2017/12

2017/07

2. GSM mode has not been tested to prove USA FCC2Rand Part 24 compliance because the modulatbeme and

the power maximum levels are the same as for GP&&m
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Taking into account the above comments, testir@$M mode is redundant for FCC Parts 22 and Paasdéis the same

as GPRS mode. GPRS mode has been tested as iddioatee present test report.

3. HSDPA modulation mode has not been tested teepddSA FCC Part 22, Part 24 and Part 27 complibeoause it is
an improved mode of operation only for Downlink (t&eeption), but using the normal WCDMA mode for (UWp Link,
UE transmission). Therefore HSDPA has no assocetedwer class or modulation scheme different iN&DMA mode

for the UL transmission.

Taking into account the above comments, testing$wPA modulation mode is redundant for FCC PartP#t 24 and
Part 27 as it is the same as WCDMA mode as lorgEagransmission is concerned. WCDMA modulation mbde been

tested as indicated on the present test report.

Testing verdicts

Not applicable ... : N/A
PaSS e : P
e | : F
NOt MEASUIE ...t e e : 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

Clause 22.355: Frequency stability

Clause 2.1049: Occupied Bandwidth

Clause 22.917: Spurious emissions at antenna talsnin

Clause 22.917: Radiated emissions

T| ©U| ©f T| ©

FCC PART 24 PARAGRAPH

VERDICT

NA| P | F [NM

Clause 24.232: RF output power

P

Clause 2.1047: Modulation characteristics

Clause 24.235: Frequency stability

Clause 2.1049: Occupied Bandwidth

Clause 24.238: Spurious emissions at antenna taisnin

Clause 24.238: Radiated emissions

T ©| ©| ©T| O

Report No: (NIE)
51746RRF.002 Page 7 of 221

2017-03-15



AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, @
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

D DEKRA

FCC PART 27 PARAGRAPH

VERDICT

NA| P | F [NM

Clause 27.50.: RF output power

[

Clause 2.1047.: Modulation characteristics

Clause 27.54: Frequency stability

Clause 2.1049: Occupied Bandwidth

Clause 27.53: Spurious emissions at antenna telsnina

Clause 27.53: Radiated emissions

T| ©U| ©f T| ©
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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):
Vhom = 4.2Vdc
Vmax = 4.2 Vdc
Vmin = 3.6 Vdc

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum respety,
as declared by the applicant).

Type of power supply = DC Voltage from rechargedia#ery
Type of antenna = Internal antenna (PIFA antenna)
Antenna gain = -2.1 dBi (850MHz), -2.3 dBi (WCDMAaBd V).

TEST FREQUENCIES:
GPRS AND EDGE 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

Report No: (NIE)
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RF Output Power

SPECIFICATION

FCC 82.1046 and 822.913. The Effective Radiated éPofiz.R.P.) of mobile transmitter and auxiliaryttes
transmitter must not exceed 7 Watts (38.45 dBmHE)R.

METHOD

The conducted RF output power measurements were atathe RF output terminals of the EUT using thevgr
meter of the Universal Radio Communication teste&&#SRCMU200 and CMW500, selecting maximum
transmission power of the EUT and different modasi@dulation.

The maximum equivalent isotropically radiated poyei.r.p.) is calculated by adding the declareckimam
antenna gain (dBi).

The maximum effective radiated power e.r.p. is Wakted from the maximum equivalent isotropicallgieded

power (e.i.r.p.) by subtracting 2.15 dB:
E.R.P.=E.LR.P.-2.15dB

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT

Report No: (NIE)
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RESULTS
MAXIMUM OUTPUT POWER (CONDUCTED).

GPRS MODULATION

D DEKRA

Channel Lowest Middle Highest
Measured maximum average power (dBm) at 32 35 32 45 32 40
antenna port
Maximum declared antenna gain (dBi) -2.10 -2.10 102.
Maximum equivalent isotropically radiate
power (E.I.R.P.) (dBm) 30.25 30.35 30.30
Maximum effective radiated power E.R.R. 2810 2820 28 15
(dBm)
Measurement uncertainty (dB) <+0.66
Verdict: PASS
EDGE MODULATION
Channel Lowest Middle Highest
Measured maximum average power (dBm) at 27 48 27 62 27 63
antenna port
Maximum declared antenna gain (dBi) -2.10 -2.10 102.
Maximum equivalent isotropically radiated
power (E.l.R.P.) (dBm) 25.38 25.52 25.53
Maximum effective radiated power E.R.R. 2323 23 37 2338
(dBm)
Measurement uncertainty (dB) <+0.66

Verdict: PASS
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WCDMA MODULATION
Channel Lowest Middle Highest
Measured maximum average power (dBm) at 23 49 2356 2362
antenna port
Maximum declared antenna gain (dBi) -2.30 -2.30 302.
Maximum equivalent isotropically radiateg
power (E.I.R.P.) (dBm) 21.19 21.26 21.32
Maximum effective radiated power E.R.R. 19.04 19.11 19.17
(dBm)
Measurement uncertainty (dB) <+0.66
Verdict: PASS
HSUPA MODULATION
Channel Lowest Middle Highest
Measured maximum average power (dBm) at 29 02 2219 22 25
antenna port
Maximum declared antenna gain (dBi) -2.30 -2.30 302.
Maximum equivalent isotropically radiate
power (E.I.R.P.) (dBm) 19.72 19.89 19.95
Maximum effective radiated power E.R.R. 1757 17.74 17.80
(dBm)
Measurement uncertainty (dB) <+0.66

Verdict: PASS

Report No: (NIE)
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Modulation Characteristics

SPECIFICATION
FCC §2.1047

METHOD

For 2G/3G, the EUT operates with GPRS (GMSK), ED@BESK), WCDMA (QPSK) and HSUPA (QPSK)
modes, in which the information is digitized andied into a bit stream.

TEST SETUP
Spectrum,
— Analyser
| P [ Power
EUT —— Antenustor ke
Signalling)
— L Unit
|aom
suoply
RESULTS

The following plot shows the modulation schemethaEUT.
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GPRS MODULATION

# Agilent

Mkrl 1276 ps

Ref 45 dBm Atten 48 dB 32.81 dBm
#Peak

LgAw /

Wl 52 /
$3 VS [

£t ’
>58k

|

)

Center 336,680 MHz Span B Hz
Res BH 108 kHz #\JBH 308 kHz Sweep 300 ps (1000 prs)

EDGE MODULATION

# Agilent

Mkrl 2471 ps

Ref 45 dBm Atten 48 dB 30.45 dBm
#Peak

Log

18 1

B/ \ A N A

LgAw {
Wl 352 J
33 U3

AA

£t
>58k

Center 336,680 MHz Span B Hz
Res BH 108 kHz #\JBH 308 kHz Sweep 300 ps (1000 prs)
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WCDMA MODULATION

# Agilent

Mkrl B3.96 ps

Ref 38 dBm Atten 38 dB 13.39 dBm
#Paak

LaAw

W1 52
53 FS

£t
f>50k

Center 836.400 MHz Span B Hz
Res BH 180 kHz #\JBH 308 kHz Sweep 308 ps (1008 prs)

HSUPA MODULATION

# Agilent

Mkrl  BE.97 ps

Ref 38 dBm Atten 38 dB 11.26 dBm
#Peak

& W‘W f\/\ I \V AN ALY \Vfwvf \v

LgAw

W1 52
53 FS

£t
>58k

Center 336,480 MHz Span B Hz
Res BH 108 kHz #\JBH 308 kHz Sweep 300 ps (1000 prs)
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Frequency Stability

SPECIFICATION
FCC 8§2.1055 and §22.355. +2.5 ppm for mobile statimperating in the range 821 to 896 MHz.

METHOD

The frequency tolerance measurements over tempenatiations were made over the temperature rahge
—30°C to +50°C. The EUT was placed inside a clieneliamber and the temperature was raised hourly in
10°C steps from —30°C up to +50°C.

The supply voltage was varied between the valuekudsl by the manufacturer.

The EUT was set in “call mode” in the middle chdruméng the Universal Radio Communication testersR&
CMU200 or CMW500 and the maximum frequency erros weeasured using the built-in calibrated frequency
meter.

TEST SETUP

Temperature Chamber

EUT

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

Y
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RESULTS

Frequency stability over temperature variations.

GPRS AND EDGE MODULATION

AT4@
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a DEKRA company

D DEKRA

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 26 0.031078174 0.000003108

+40 26 0.031078174 0.000003108

+30 26 0.031078174 0.000003108

+20 22 0.026296916 0.000002630

+10 21 0.025101602 0.000002510

0 19 0.022710973 0.000001800

-10 15 0.017929716 0.000001793

-20 16 0.019125030 0.000001912

-30 20 0.023906287 0.000002390

WCDMA AND HSUPA MODULATION

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 2.50 0.002989000 0.000000299

+40 -2.22 -0.002654232 -0.000000265

+30 3.00 0.003586801 0.000000358

+20 -3.23 -0.003861789 -0.000000386

+10 -3.03 -0.003622669 -0.000000362

0 -3.35 -0.004005261 -0.000000400

-10 -2.70 -0.003228121 -0.000000322

-20 -3.77 -0.004507413 -0.000000451

-30 -2.94 -0.003515065 -0.000000351

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 22 0.026296916 0.000002630
Vmin 3.60 24 0.028687545 0.000002869
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WCDMA AND HSUPA MODULATION

AT4@

WiReELESS

a DEKRA company

D DEKRA

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 -3.23 -0.003861789 -0.000000386
Vmin 3.60 2.15 0.002570540 0.000000257

Measurement uncertainty

<+1x10

Verdict: PASS
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Occupied Bandwidth

SPECIFICATION
FCC §2.1049

METHOD

The occupied bandwidth measurement was performeabeabutput terminals of the EUT using an attertuato
power splitter and spectrum analyser. The EUT vearolled via the Universal Radio CommunicatiorieeR&S
R&S CMU200 or CMW500 selecting maximum transmissijpower of the EUT and different modes of
modulation. The 99% occupied bandwidth and thedB6 bandwidth were measured directly using thetdwil
bandwidth measuring option of spectrum analyser.

TEST SETUP
Spectrum;
— Analyser
EUT ——— aAttenwator —( ke
Signalling|
__ L Unit
oo |
suoply
RESULTS
GPRS MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 242.46 234.34 244.94
-26 dBc bandwidth (kHz) 318.34 315.55 311.11
Measurement uncertainty (kHz) <+1.67
EDGE MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 247.78 251.94 251.06
-26 dBc bandwidth (kHz) 315.65 319.15 315.90
Measurement uncertainty (kHz) <+1.67
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WCDMA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4160.7 4167.2 4165.6
-26 dBc bandwidth (kHz) 4649 4639 4639
Measurement uncertainty (kHz) <+16.67

HSUPA MODULATION

Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4181.2 4154.2 4173.7
-26 dBc bandwidth (kHz) 4665 4639 4632
Measurement uncertainty (kHz) <+16.67
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GPRS MODULATION

Lowest Channel

NC,

WiReELESS

a DEKRA company

# Agilent

Ref 38 dBm

#Atten 30 dB

#Paak

Ll lal '\‘,l"H
A‘.

o
>/

i

A

™,

;M

g

LQH\.-' W"Mw

et

M1 352

Center 824.260 6 MHz

#Res BH 3 kHz

#YBH 38 kHz

Occupied Bandwidth
242.4581 kHz

Transmit Freq Error
% B Bandwidth

1.468 kHz
318.341 kH=z

Span 1 MHz
Sweep 102.6 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Middle Channel

# Agilent

Ref 38 dBEm

#Atten 30 dB

#Peak

™

ot

]

M,

e

LgAw T

G

M1 52

Center 836.600 & MHz

#Res BH 3 kHz

#YBH 38 kHz

Occupied Bandwidth
243.3375 kHz

Transmit Freq Error
% B Bandwidth

554,287 Hz
315.552 kHz

Span 1 MHz
Sweep 1026 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

D DEKRA
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Highest Channel

# Agilent

AT-

NC,

WiReELESS

a DEKRA company

D DEKRA

Ref 38 dBEm

#Peak

LgAw
Ml 52

#Atten 30 dB

Frerteagn
M

M

'

o

M

eV

nfh N

Y

Center 845.800 & MHz
#Res BH 3 kHz

Occupied Bandwidth
2449437 kHz

Transmit Freq Error
% B Bandwidth

1.262 kHz
311.112 kH=z

#YBH 38 kHz

Occ BH % Pwr
% B

Span 1 MHz
Sweep 1026 ms (1000 pts)

99.00 %
-26.99 dB

EDGE MODULATION

Lowest Channel

# Agilent

Ref 38 dBEm

#Peak

LgAw
Ml 52

Atten 38 dB

T g

>f

Mmﬂ.’*"

Pl

oo

Center 824.200 & MHz
#Res BH 3 kHz

Occupied Bandwidth
247.7807 kHz

Transmit Freq Error
% B Bandwidth

-215.501 Hz

315.648 kHz

#YBH 38 kHz

Occ BH % Pwr
% B

Span 1 MHz
Sweep 1026 ms (1000 pts)

99.00 %
-26.99 dB
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Middle Channel

# Agilent

Ref 38 dBm Atten 38 dB
#Peak

dB M.;:.Tu J‘J( kﬂ'L& %
W | FMWM
ot AP Y

LgAw

Ml 52
Center 836.600 B MHz Span 1 MHz
#Res BH 3 kHz #\BH 38 kHz Sweep 1026 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
251.9386 kHz x dB -26.00 dB

Transmit Freq Error  -1.141 kHz
% B Bandwuidth 319.154 kHz

Highest Channel

# Agilent
Ref 30 dBm Atten 30 dB
#Paak
Log
10 T
dB/ A ",
Offst _)AJ"J ‘b.‘ <
16.3 rw"
dB " \"‘.W .
e T

7 M MM'M'W}
Lo n T W
Ml 52
Center 8488008 § MHz Span 1 MHz
#Res BW 3 kHz #UBH 30 kHz Sweep 102.6 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

251.0595 kHz % dB -26.00 dB

Transmit Freq Error  1.246 kHz
% dB Bandwidth 315.895 kHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

WCDMA MODULATION

Lowest Channel

# Agilent

Ref 26 dBm #Atten 28 dB
#Paak

P it ek e bl ot LT T

LaAw

Ml 52
Center 826.400 MHz Span 18 MHz
#Res BH 51 kHz #UBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
41,1670 MHz x dB  -26.00 dB

Transmit Freq Error -22.118 kH=
% dB Bandwidth 4,649 MHz

Middle Channel

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

Log v o ’
o e

LgAw

Ml 52
Center 336,480 MHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
41672 MHz x dB  -26.00 dB

Transmit Freq Error  2.978 kHz
% B Bandwuidth 4,639 MHz

Report No: (NIE)
51746RRF.002 Page 26 of 221 2017-03-15



¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

Highest Channel

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

AT PR NTE A )| St e o

LgAw

Ml 52
Center 346,680 MHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
4.1656 MHz x dB  -26.00 dB

Transmit Freq Error  14.427 kHz
% B Bandwuidth 4,639 MHz

HSUPA MODULATION
Lowest Channel

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

LUQ R L e A

10 ¢ &

dB/ ! y

Offst > | Le

',uw\r"r

LgAw

Ml 52
Center 326,400 MHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
41812 MHz x dB  -26.00 dB

Transmit Freq Error  -21.337 kHz
% B Bandwuidth 4,665 MHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

Middle Channel

# Agilent

Ref 26 dBm #Atten 28 dB
#Paak

Log ¢,wmwnmwmﬂa4wuwuwwwmwHMmMHm%Q

;
L
a3

LaAw

Ml 52
Center 836.400 MHz Span 18 MHz
#Res BH 51 kHz #UBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
41542 MHz x dB -26.00 dB

Transmit Freq Error  %.484 kHz
% dB Bandwidth 4,639 MHz

Highest Channel

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

Log W SRS T Y
b R

LgAw

Ml 52
Center 346,680 MHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
41737 MHz x dB  -26.00 dB

Transmit Freq Error  16.995 kHz
% B Bandwuidth 4,632 MHz
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Spurious emissions at antenna terminals

SPECIFICATION
FCC §82.1051 and 822.917

The power of emissions shall be attenuated belewtrimsmitter power (P) by a factor of at least-480 log (P)
dB. P in watts.

METHOD

The EUT RF output connector was connected to atgpranalyser and to the Universal Radio Commuiunat
tester R&S CMU200 and CMW500 (selecting maximunmgraission power of the EUT and different modes of
modulation) using a 50 ohm attenuator and a poplétes.

The spectrum was investigated from 9 kHz to 10 GHz.

The reading of the spectrum analyser is correcidiu tve attenuation loss of connection between wutgrminal
of EUT and input of the spectrum analyser.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimuneattation becomes 43+10log (Po). and the level im dB
relative Po becomes:

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

TEST SETUP

Spectrum|
— Analyser
BT — mmfr_{ oo
Signalling|
| L Uit
o
suoply
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RESULTS (see plots in hext pages)

GPRS MODULATION

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

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

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

EDGE MODULATION

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

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

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

WCDMA MODULATION

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

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

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

HSUPA MODULATION

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

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

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

Verdict: PASS
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

GPRS MODULATION
1. CHANNEL: LOWEST

# Agilent

Ref 33 dBm #Atten 30 dB
#Paak

Start 9 kHz Stop 10.808 GHz
#Res BN 180 kHz #UBH 308 kHz #Sweep 2 5 (8192 pts)

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

2. CHANNEL: MIDDLE

# Agilent

Ref 33 dBm #Atten 38 dB
#Peak

£0f:
FTun
Swp

Start 9 kHz Stop 10,888 GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fiety.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

3. CHANNEL: HIGHEST

# Agilent

Ref 33 dBm #Atten 38 dB
#Peak

Swp

Start 9 kHz Stop 10,888 GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 33 dBm #Atten 38 dB
#Peak

FTun -
Swp

Start 9 kHz Stop 10,888 GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fierty.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

2. CHANNEL: MIDDLE

# Agilent

Ref 33 dBm #Atten 38 dB
#Peak

Start 9 kHz Stop 10,888 GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 33 dBm #Atten 30 dB
#Paak

FTun |
Swp

Start 9 kHz Stop 10.808 GHz
#Res BN 180 kHz #UBH 308 kHz #Sweep 2 5 (8192 pts)

Note: The peak above the limit is the carrier feuy.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

WCDMA MODULATION
1. CHANNEL: LOWEST

# Agilent

Ref 26 dBm #Atten 28 dB
#Paak

LaAw

W1 52
33 FC

E(f
FTun WW

Swp

Start 9 kHz Stop 10.808 B GHz
#Res BN 180 kHz #UBH 308 kHz #Sweep 2 5 (8192 pts)

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

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£
FTun Wm

Start 9 kHz Stop 18,888 B GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fiety.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

3. CHANNEL: HIGHEST

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£
FTun WWMM.WM

Start 9 kHz Stop 18,888 B GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£0f:
FTun

Start 9 kHz Stop 18,888 B GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fiety.
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WiReELESS
a DEKRA company

2. CHANNEL: MIDDLE

# Agilent

Ref 28 dBm #Atten 20 dB
#Peak

£t
FTun W

Start 9 kHz Stop 18,888 B GHz
#Res BH 100 kHz #\JBH 308 kHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 26 dBm #Atten 28 dB
#Paak

£t
FTun

Start 9 kHz Stop 10.808 B GHz
#Res BN 180 kHz #UBH 308 kHz #Sweep 2 5 (8192 pts)

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

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

SPECIFICATION
FCC §2.1051 and 822.917

The power of emissions shall be attenuated belevirimsmitter power (P) by a factor of at least4® log (P)
dB. P in watts.

METHOD

The EUT RF output connector was connected to atrgpeanalyser and to the Universal Radio Commuitinat
tester R&S CMW500 (selecting maximum transmissiowgr 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 ediately outside and adjacent to the frequencykbtodand
a resolution bandwidth of at least one percenthef émission bandwidth of the fundamental emissibthe
transmitter may be employed.

Measurement Limit

According to specification. the power of emissishall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimurreattation becomes 43+10log (Po). and the level im dB
relative Po becomes:

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

TEST SETUP
Spectrum;
— Analyser
BT — Aﬁem;ncr—( bgised
Signalling|
1 L [Unit
| o
suoply
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RESULTS (see plots in hext pages)

MODULATION: GPRS EDGE WCDMA HSUPA
Maximum measured level at
lowest Block Edge at antenna -16.54 -21.32 -17.26 -17.43
port (dBm)
Measurement uncertainty (dB) <+2.03

MODULATION: GPRS EDGE WCDMA HSUPA
Maximum measured level at
highest Block Edge at antenna ~ -18.72 -24.25 -16.13 -20.80
port (dBm)
Measurement uncertainty (dB) <+2.03

NOTE: The GPRS and EDGE modulation was measured ugate triggered such that the analyzer only ssedren the
device is transmitting at full power and with avggaletector.

Verdict: PASS
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GPRS MODULATION
CHANNEL LOWEST

AT-

a DEKRA company

D DEKRA

# Agilent

Ref 38 dBEm

#Atten 30 dB

Mkrl 823.981 @ MHz
-16.54 dBm

#Fvg
Log

18
dB/

Offst
16.3
dB

]
-13.8

dBm

PAva
Y1 sz

33 FC
AA

£
>58k

Swp

Snon,

et

Center 824000 @ MHz
#Res BH 3.3 kHz

#BW 51 kHz

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST

Span 2 MHz
#Sweep 2 5 (1000 pts)

# Agilent

Ref 38 dBEm

#Atten 30 dB

Mkrl 849.821 & MHz
-18.72 dBm

#Fvg

Y

f

T
.
_:—-_'_'—'_

—

=

Center 849.008 & MHz
#Res BH 3.3 kHz

#YBH 51 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 C100Q prs)
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EDGE MODULATION
CHANNEL LOWEST

- Espafia

AT4@

a DEKRA company

# Agilent

Ref 38 dBEm

Atten 38 dB

Mkrl 823.987 & MHz
-21.32 dBm

#Fvg
Log

18
dB/

Offst
16.3
dB

ol
-13.8

dBm

FAva

Wl 52

53 FC
AA

£t
>58k

M

Swp

o

N,

o oo

w"\-'w

T

Center 824088 & MHz
#Res BH 3.3 kHz

Span 2 MHz

#BH 51 kHz #Sweep 2 5 C100Q pts)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST

# Agilent

Ref 38 dBEm

Atten 38 dB

Mkrl 549819 & MHz
-24.25 dBm

#Fvg
Log

18
dB/

Offst
16.3
dB

ol
-13.8

dBm
FAva

Wl 52

53 FC
AA

£t
>58k

Swp

P

M

L)

u "f\'\"\'.

Center 849.008 & MHz
#Res BH 3.3 kHz

Span 2 MHz

#BH 51 kHz #Sweep 2 5 C100Q pts)

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

# Agilent

Mkrl 823.848 § MHz

Ref 26 dBm #Atten 28 dB -17.26 dBm
#Paak

LDQ .WWMMMﬂ

Center 824.008 & MHz Span 2 MHz
#Res BH 51 kHz #UBH 308 kHz #Sweep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST

# Agilent

Mkrl 849137 1 MHz

Ref 28 dBm #Atten 20 dB -16.13 dBm
#Peak

Log WMMW

ég;’ %M\“\\

En L G T i e —

LgAw

Wl 52
53 FC

£0f:
fhok
Swp

Center 849000 B MHz Span 2 MHz
#Res BH 51 kHz #\JBH 308 kHz #Sweep 2 5 C100Q prs)

NOTE: The equipment transmits at the maximum oupouter

Report No: (NIE)
51746RRF.002 Page 41 of 221

2017-03-15



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

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

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

HSUPA MODULATION
CHANNEL LOWEST

AT-

NC,

WiReELESS
a DEKRA company

# Agilent

Ref 28 dBm

#Atten 20 dB

Mkrl 823.940 3 MHz
-17.43 dBm

#Paak

WWMM

130 Lt

Center 824000 6 MHz
#Res BH 51 kHz

#\YBH 388 kHz

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST

Span 2 MHz
#Sweep 2 5 (1008 prs)

# Agilent

Ref 28 dBEm

#Atten 20 dB

Mkrl 849.331 3 MHz
-20.68 dBm

#Peak

LUQ M—uwm

Bt

"

LgAw
b1 352

53 FC

£t
>58k

Swp

Center 849.008 & MHz
#Res BH 51 kHz

#\YBH 380 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 C100Q prs)

D DEKRA
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EKRA company

Radiated emissions

SPECIFICATION
FCC § 22.917

The power of emissions shall be attenuated belevirimsmitter power (P) by a factor of at least4® log (P)
dB. P in watts.

METHOD

The measurement was performed with the EUT insidareechoic chamber. The spectrum was scanned féom 3
MHz to at least the 10th harmonic of the highestifiency generated within the equipment.

The EUT was placed on a non-conductive stand at me8er distance from the measuring antenna for
measurements below 1 GHz and at 1 m distance fasmements above 1 GHz.

Detected emissions were maximized at each frequeyaptating the EUT and adjusting the measuringam
height and polarization. The maximum meter readuag recorded. The radiated emissions were measiitied
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB respetiet limit is substituted by the Substitution nugthin
accordance with the ANSI/TIA-603-D: 2010.

The test was performed with the equipment transmwifirst in only cellular mode, repeated with tB€ EDR/BT

LE (modulation GFSK, which is the worst case) agpeated with WIFI (802.11b mode which is the woeste)
radios transmitting simultaneously to check theaotpof the co-location of both radio interfaceseThsults and
plots below show the worst results obtained inradtes.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimureattation becomes 43+10log (Po) and the level in d&ative
Po becomes:

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

AT4@

WiReELESS

a DEKRA company

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
Measuring, 360° I]{_O;Eiﬁng
Antenna able
‘ ‘ | 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

VWWWWWWWWWWAWAWWWAWVY

1 m distance

Horn antenna
for RF link

Y

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 modulatiothe worst case. The following tables and plotsasthe
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
No spurious signals were found at less than 20edBect 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

No spurious signals were found at less than 20edBect 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
No spurious signals were found at less than 20edBect to the limit.

WCDMA AND HSUPA MODULATION

A preliminary scan determined the WCDMA modulatasithe worst case. The following tables and plotsvsthe
results for WCDMA 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
No spurious signals were found at less than 20edBect to the limit.
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2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-10 GHz
No spurious signals were found at less than 20edBect 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
No spurious signals were found at less than 20edBect 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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FREQUENCY RANGE 30 MHz-1000 MHz.
GPRS MODULATION
CHANNEL: LOWEST

AT4@

WiReELESS

a DEKRA company

RBW 1 MHz
VBW 3 MHz
SWT 1 s

F-10
D1 -13 d{iBm

L

F-30

F-60

F-70

F-90

-100

Start 30 MHz 97 MHz/

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

RBW 1 MHz
VBW 3 MHz
SWT 1 s

Stop 1 GHz

0 Offget 2.1 dB

F-10
D1 -13 d{iBm

L

F-30

F-60

F-70

F-90

-100

Start 30 MHz 97 MHz/

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

Stop 1 GHz

D DEKRA
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CHANNEL: HIGHEST

RBW 1 MHz
VBW 3 MHz

Ref 0 dBm Att 0 dB SWT 1 s
0 Offget 2.1 dB
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

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

RBW 1 MHz
VBW 3 MHz
Ref 0 dBm Att 0 dB SWT 1 s

0 Offget 2.1 dB

D1 -13 d{iBm

F-70

F-90

-100

Start 30 MHz 97 MHz/

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

Stop 1 GHz

D DEKRA
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CHANNEL: MIDDLE

RBW 1 MHz
VBW 3 MHz

Ref 0 dBm Att 0 dB SWT 1 s

0 Offget 2.1 dB
F-10

D1 -13 Bm

F-20 } L
F-30
F-40

50
F-60
-70
-80
F-90

-100
Start 30 MHz 97 MHz/ Stop 1 GHz

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

RBW 1 MHz
VBW 3 MHz

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

Note: The peak above the limit is the carrier fiety.
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FREQUENCY RANGE 1 GHz to 10 GHz.
GPRS MODULATION
CHANNEL: LOWEST

MultiView Spectrum

D DEKRA

Ref Level 0.00 dBm RBW 1 MHz
Att 20dB @ SWT 15 = VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm:

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 900.0 MHz/

CHANNEL: MIDDLE

10.0 GHz

MultiView Spectrum
Ref Level 0.00 dBm RBW 1 MHz
Att 20dB @ SWT 1s @ VBW 3 MHz 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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CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 20dB @ SWT 15 = VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-80 dBm:

-90 dBm:

1.0 GHz 30000 pts 900.0 MHz/ 10.0 GHz

WCDMA MODULATION
CHANNEL: LOWEST

Multiview Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 20dB @ SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF
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
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CHANNEL: MIDDLE

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 20dB @ SWT 15 = VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-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 20dB @ SWT 15 = VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBm:

-80 dBm:

-90 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 voltagedenditions (nominal, minimum and maximum respety,
as declared by the applicant).

Type of power supply = DC Voltage from rechargedia#ery
Type of antenna = Internal antenna (PIFA antenna)
Antenna gain = +2.6 dBi (1900MHz), +2.2 dBi (WCDMBand II).

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 8§2.1046 and 24.232

Mobile/portable stations are limited to 2 Watts (#m) Effective Isotropically Radiated Power (E.PR.

When measuring transmissions in this band usingvamrage power technigue, the peak-to-average (RAR) of
the transmission may not exceed 13 dB.

METHOD

The conducted RF output power measurements were atathe RF output terminals of the EUT using toegr
meter of the Universal Radio Communication testé&#SRCMU200 and CMWS500, selecting maximum
transmission power of the EUT and different modasi@dulation.

The maximum equivalent isotropically radiated povyei.r.p.) is calculated by adding the declareckimam
antenna gain (dBi).

The peak-to-average power ratio (PAPR) is measus&tg an attenuator, power splitter and spectrualyaar
with a Complementary Cumulative Distribution Funotimplemented.

The EUT was controlled via the Universal Radio Camioation tester R&S CMW500 selecting maximum
transmission power of the EUT and different modesiadulation. The measurement is performed fortiighest
power levels measured.

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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Peak-to-average power ratio (PAPR)

AT4P B DEKRA

WiReELESS
a DEKRA company

Spectrumy
— Analyser
EUT  —— Attenustor _{ e
Signalling]
T_ L Unit
‘ Porer
suoply
RESULTS
MAXIMUM OUTPUT POWER (CONDUCTED).
GPRS MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.60 2.60 2.60
Measured maximum average power (dBm) at 3015 29 86 29.87
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 32.75 32.46 32.47
Peak-to-average ratio (PAR) (dB) 0.62 0.60 0.63
Measurement uncertainty (dB) <+0.66
EDGE MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.60 2.60 2.60
Measured maximum average power (dBm) at
antenna port 25.32 25.30 25.38
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 21.92 27.90 27.98
Peak-to-average ratio (PAR) (dB) 3.07 3.04 2.84
Measurement uncertainty (dB) <+0.66

Report No: (NIE)
51746RRF.002

Page 57 of 221

2017-03-15



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

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

AT

o

WiReELESS
a DEKRA company

D DEKRA

WCDMA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.20 2.20 2.20
Measured maximum average power (dBm) at 23 44 2372 2353
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 25.64 25.92 25.73
Peak-to-average ratio (PAR) (dB) 3.17 3.12 3.24
Measurement uncertainty (dB) <+0.66
HSUPA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.20 2.20 2.20
Measured maximum average power (dBm) at 2131 21 61 21 46
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 23.51 23.81 23.66
Peak-to-average ratio (PAR) (dB) 5.87 5.50 5.96
Measurement uncertainty (dB) <+0.66
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PEAK-TO-AVERAGE POWER RATIO (PAPR).

GPRS MODULATION

Channel Low:

® RBW 10 MHz

Ref 44.1 dBm *Att 55 dB AQT 6.25 ms

Offset  16.4|dB

Fo.1
2 |
SGL

1 sajll Sl
TRG

1E-3 \\
F1lE-4 \

Lig-5
\ 3DB

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 29.80 dBm
Peak 30.49 dBm
Crest 0.69 dB

10 % 0.51 dB

1 %3 0.57 dB
.13 0.62 dB
.01 % 0.67 dB

Channel Middle:

® RBW 10 MHz

Ref 44.1 dBm *Att 55 dB AQT 6.25 ms
Offset 16.4| dB
ot [ 2 ]
SGL
oo
1E-3 LVL
F1E-4 \
Ligs
\ 3DB

Center 1.8802 GHz 0.1 ds/ Mean Pwr + 1 dB

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

Trace 1
Mean 29.49 dBm
Peak 30.23 dBm
Crest 0.74 dB

10 % 0.51 dB

1% 0.58 dB
103 0.60 dB
.01 % 0.66 dB
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Channel High:

® REW 10 MHz

WiReELESS
a DEKRA company

Ref 44.1 dBm Att 55 dB AQT 6.25 ms
Offset 16.4|dB
FO0.1 \
Fo-1 N
F1E-3 \
F1E-4 \
F1lE-5
Center 1.9098 GHz 0.1 dB/ Mean Pwr + 1 dB

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MH=z

Trace 1
Mean 29.54 dBm
Peak 30.24 dBm
Crest 0.70 dB

10 % 0.49 dB
1 3 0.56 dB
.13 0.63 dB
.01 % 0.63 dB
EDGE MODULATION
Channel Low:
RBW 10 MHz
Ref 44.1 dBm Att 55 dB AQT 6.25 ms
_Oﬂlo.f_ma;_‘lMdBHhE
=0.01
F1E-3
1E-4 \
1\
Center 1.8502 GHz 0.5 dB/ Mean Pwr + 5 dB

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

Trace 1
Mean 25.43 dBm
Peak 28.65 dBm
Crest 3.22 dB

10 % 2.49 dB

1 3 2.96 dB
.13 3.07 dB
.01 % 3.14 dB

D DEKRA
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Channel Middle:

® RBW 10 MHz

Ref 44.1 dBm Att 55 dB AQT 6.25 ms

WiReELESS
a DEKRA company

| — Offset  16.4|dB

]
FO0.1

.01 ™
F1E-3
1E-4 \

Center 1.8802 GHz 0.5 dB/

Complementary Cumulative Distribution Function
NOF samples: 100000, Usable BW: 11.2MH=z

Trace 1
Mean 25.28 dBm
Peak 28.54 dBm
Crest 3.26 dB

10 % 2.43 dB

1 % 2.92 dB
.1 0% 3.04 dB
.01 % 3.11 dB

Channel High:

® RBW 10 MHz

Ref 44.1 dBm Att 55 dB AQT 6.25 ms

Mean Pwr + 5 dB

Qffeet  16.4[dB
 ER——
—

FO.1
Fo-o1
\

F1E-3 \

F1E-4 \

L 1g-5 \

Center 1.9098 GHz 0.5 dB/ Mean Pwr + 5 dB

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

Trace 1
Mean 25.60 dBm
Peak 28.55 dBm
Crest 2.95 dB

10 % 2.40 dB

1 3 2.73 dB
.13 2.84 dB
.01 % 2.88 dB

D DEKRA
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WireLesS

aT42

WCDMA MODULATION

Channel Low:

RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms
[——Qffset 16.4|dB
T
FO0.1
oot
F1E-3
F1E-4
F1E-5

Center 1.8524 GHz 0.5 dB/

Complementary Cumulative Distribution Function

Mean Pwr + 5 dB

NOF samples: 100000, Usable BW: 7.1MHzZ
Trace 1
Mean 23.38 dBm
Peak 26.94 dBm
Crest 3.56 dB
10 % 1.75 dB
1 % 2.04 dB
1% 3.17 dB
.01 % 3.45 dB
Channel Middle:
® RBW 5 MHz
Ref 35 dBm Att 45 dB AQT 12.5 ms
|——Qffset 16.4|dB
E
FO0.1
.00 B
[cLrwR

Center 1.88 GHz 0.5 dB/

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 7.1MHzZ

Trace 1

Mean 23.51 dBm

Peak 26.87 dBm
Crest 3.36 dB
10 % 1.71 dB
1 % 2.602 dB
1% 3.12 dB
.01 % 3.28 dB

Mean Pwr + 5 dB

D DEKRA
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Channel High:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms
[——Qffset 16.4|dB
e
FO0.1
Fo-01
F1E-3
F1E-4
F1E-5 \
Center 1.9076 GHz 0.5 dB/ Mean Pwr + 5 dB

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

Trace 1
Mean 23.23 dBm
Peak 26.80 dBm
Crest 3.57 dB

10 % 1.75 dB

1 3% 2.69 dB
103 3.24 dB
.01 % 3.44 dB

HSUPA MODULATION

Channel Low:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms

| Offset 16.4|dB
R
FO0.1
Fo-01
F1E-3
F1E-4 \
F1E-5 ~\
Center 1.8524 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 21.20 dBm
Peak 27 .58 dBm
Crest 6.37 dB

10 % 3.17 dB

1 3% 4.98 dB
103 5.87 dB
.01 % 6.15 dB

D DEKRA
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Channel Middle:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms
| offset  16.4|dB
R—
FO0.1
oo

F1E-3 \

F1E-4

F1E-5

Center 1.88 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 21.36 dBm
Peak 27.08 dBm
Crest 5.72 dB

10 % 3.06 dB

1 3% 4.82 dB
103 5.50 dB
.01 % 5.67 dB

Channel High:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms

[ offser 16.4|am
——
—
FO0.1
Fo-01
F1E-3
F1E-4 \
F1E-5 \
Center 1.9076 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 21.05 dBm
Peak 27 .36 dBm
Crest 6.31 dB

10 % 3.67 dB

1 3% 5.27 dB
103 5.96 dB
.01 % 6.14 dB
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Modulation Characteristics

SPECIFICATION
FCC 82.1047

METHOD

For 2G/3G, the EUT operates with GPRS (GMSK), ED@BESK), WCDMA (QPSK) and HSUPA (QPSK)
modes, in which the information is digitized andied into a bit stream.

TEST SETUP
Spectrumy
— Analyser
. P [ Power
EUT —— Atenuator ek
Signalling]
] Unit
oo
suoply
RESULTS

The following plot shows the modulation schemeth&EUT.
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GPRS MODULATION

AT-

O

WiReELESS

a DEKRA company

# Agilent

Ref 45 dBm

Atten 48 4B

Mkrl  94.59 ps
29.74 dBm

#Paak

LAY

LAy {
Hl 32 [

S35
AA

£(f '
58k

Center 1.880 206 GHz
Res BH 180 kHz

EDGE MODULATION

#\YBH 388 kHz

Span B Hz
Sweep 308 ps (1008 prs)

# Agilent

Ref 45 dBEm

Atten 48 4B

Mkrl 4585 ps
27.82 dBm

#Peak

i

[V

Yl

LgAw f

W1 52 f

53008
AA

£t
>58k

Center 1.880 200 GHz
Res BH 168 kHz

#\YBH 380 kHz

Span B Hz
Sweep 300 ps (1000 prs)

D DEKRA
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WCDMA MODULATION

# Agilent

Mkrl 2833 ps

Ref 38 dBm Atten 38 dB 15.99 dBm
#Paak

Log

18 1

4B/ A

Offst 3 AN LUAN I8

2 MV WY VY \Hxﬂr\ﬂv

LaAw

W1 52
53 FS

£t
f>50k

Center 1.880 #OB GHz Span B Hz
Res BH 180 kHz #\JBH 308 kHz Sweep 308 ps (1008 prs)

HSUPA MODULATION

# Agilent

Mkrl 195.8 ps

Ref 38 dBm Atten 38 dB 14.75 dBm
#Peak

A
MR ﬂmw LAY V\Wwﬂ aN

LgAw

W1 52
53 FS

£t
>58k

Center 1.880 886 GHz Span B Hz
Res BH 108 kHz #\JBH 308 kHz Sweep 300 ps (1000 prs)
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Frequency Stability

SPECIFICATION

FCC 82.1055 and §24.235. The frequency stabilig)l &fe sufficient to ensure that the fundamentabksion stays
within the authorized frequency block.

METHOD

The frequency tolerance measurements over tempenauations were made over the temperature rahge
—30°C to +50°C. The EUT was placed inside a clieneliamber and the temperature was raised hourly in
10°C steps from —30°C up to +50°C.

The supply voltage was varied between the valuelsdl by the manufacturer.

The EUT was set in “call mode” in the middle chdruméng the Universal Radio Communication testersR&
CMW500 and the maximum frequency error was measusad) the built-in calibrated frequency meter.

In order to check that the frequency stability idfisient such that the fundamental emissions stithin the
authorized bands of operation, a reference poiesiablished at the applicable unwanted emissiaris using a
RBW equal to the RBW required by the unwanted aomssspecification of the applicable regulatorynsiad.
These reference points measured using the loweshigmest channel of operation are identifiedflagind fH
respectively. The worst-case frequency offset datexrd in the above methods is added or subtracted the
values offL andfH to check that the resulting frequencies remaihiwithe band.

The reference point measurements were made atRheuput terminals of the EUT using an attenugtomver
splitter and spectrum analyser. The EUT was cdettolia the Universal Radio Communication testerR&
CMWS500 selecting maximum transmission power ofhE and different modes of modulation.

TEST SETUP

Frequency tolerance.

Temperature Chamber

EUT

Antenna Signalling unit

Conector p{ Aftenuator | with frequency
(optional) meter )

Power
Supply
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Reference pointd. andfH.

EUT ——— Attenuator

suoply

RESULTS
Frequency stability over temperature variations.

GPRS AND EDGE MODULATION

AT4

a DEKRA company

D DEKRA

Spectrumy
— Analyser

Signalling]
L Unit

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

+50 69 0.036698224 0.00000367
+40 70 0.037230082 0.00000372
+30 70 0.037230082 0.00000372
+20 69 0.036698224 0.00000367
+10 68 0.036166365 0.00000362

0 68 0.036166365 0.00000362
-10 63 0.033507074 0.00000335
-20 62 0.032975215 0.00000330
-30 66 0.035102649 0.00000351
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WCDMA AND HSUPA MODULATION

AT

o

WiReELESS

a DEKRA company

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

+50 6.97 0.003707447 0.00000037
+40 6.17 0.003281915 0.00000033
+30 7.87 0.00418617 0.00000042
+20 6.51 0.003462766 0.00000035
+10 6.19 0.003292553 0.00000033

0 7.92 0.004212766 0.00000042
-10 7.18 0.003819149 0.00000038
-20 8.43 0.004484043 0.00000045
-30 5.21 0.002771277 0.00000028

D DEKRA

Frequency stability over voltage variations.

GPRS MODULATION

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 69 0.036698224 0.00000367
Vmin 3.60 68 0.036166365 0.00000362

WCDMA AND HSUPA MODULATION

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 6.51 0.003462766 0.00000035
Vmin 3.60 6.90 0.003670213 0.00000036
Reference points established at the applicable otadaemissions limit:

GPRS MODULATION EDGE MODULATION WCDMA MODULATION HSUR MODULATION

fL (MHz) 1852.5420 1852.3870 1852.5270 1852.5110
fH (MH2) 1907.4510 1907.5960 1907.1170 1907.1380
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AT4@

WiReELESS
a DEKRA company

Reference pointd. andfH with the worst-case frequency offsets added otraated:

D DEKRA

GPRS MODULATION

EDGE MODULATION WCDMA MODULATION HSUR MODULATION
fL (MHz) 1852.5420 1852.3870 1852.5270 1852.5110
fH (MH2) 1907.4510 1907.5960 1907.1170 1907.1380
The reference frequency points stay within the augkd blocks.
Measurement uncertainty <+1x10

Verdict: PASS
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SPECIFICATION
FCC §2.1049

METHOD

AT4@

WiReELESS
a DEKRA company

D DEKRA

Occupied Bandwidth

The occupied bandwidth measurement was performeabeabutput terminals of the EUT using an atteruato
power splitter and spectrum analyser. The EUT waadrolled via the Universal Radio CommunicatiorteéefR&S
R&S CMU200 or CMW500 selecting maximum transmissipower of the EUT and different modes of
modulation. The 99% occupied bandwidth and thedB6 bandwidth were measured directly using thetdwil

bandwidth measuring option of spectrum analyser.

TEST SETUP
Spectrum;
— Analyser
. P —
EUT —— Attorustor _{ ot
Signalling|
| L Unit
oo |
suoply
RESULTS
GPRS MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 245.35 244.24 243.45
-26 dBc bandwidth (kHz) 314.24 318.11 311.36
Measurement uncertainty (kHz) <+1.67
EDGE MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 239.62 243.38 241.76
-26 dBc bandwidth (kHz) 301.93 299.25 309.10
Measurement uncertainty (kHz) <+1.67
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- Espafia

AT4@

WiReELESS
a DEKRA company

D DEKRA

WCDMA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4166.0 4164.7 4157.5
-26 dBc bandwidth (kHz) 4660.0 4649.0 4666.0
Measurement uncertainty (kHz) <+16.67
HSUPA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4164.4 4171.2 4154.4
-26 dBc bandwidth (kHz) 4637.0 4639.0 4656.0
Measurement uncertainty (kHz) <+16.67
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GPRS MODULATION

Lowest Channel

# Agilent

AT-

NC,

WiReELESS
a DEKRA company

D DEKRA

Ref 35 dBm

#Paak

LaAw
Ml 52

Center 1.850 200 8 GHz

#Atten 30 dB

N e

= ki

S
i

T,

™,

e

R

pea A

Ty,

#Res BH 3 kHz

Occupied Bandwidth
245,3509 kHz

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

1.372 kHz
314.236 kHz

Span 1 MHz
Sweep 102.6 ms (1000 pts)

Occ BH ¥ Pwr
®x dB -26.008 dB

99.00 %

Middle Channel

# Agilent

Ref 35 dBEm

#Peak

LgAw
Ml 52

Center 1.880 200 8 GHz

#Atten 30 dB

bl

Ny
f

ot

P

D T

y

Mo

#Res BH 3 kHz

Occupied Bandwidth
244.2423 kHz

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

-4083.917 Hz
318.189 kHz

Span 1 MHz
Sweep 1026 ms (1000 pts)

Occ BH % Pwr
®x dB -26.08 dB

99.00 %

Report No: (NIE)
51746RRF.002

Page 74 of 221

2017-03-15



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

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

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

Highest Channel

# Agilent

AT-

NC,

WiReELESS

a DEKRA company

D DEKRA

Ref 35 dBEm

#Peak

LgAw
Ml 52

#Atten 30 dB

gty

?,.F"

P

v

e

ey

Center 1.969 3086 8 GHz
#Res BH 3 kHz

Occupied Bandwidth

243

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

4501 kHz

1.256 kHz
311.358 kHz

Span 1 MHz
Sweep 1026 ms (1000 pts)

Occ BH % Pwr
®xdB -2

99.00 %
6.68 dB

EDGE MODULATION

Lowest Channel

# Agilent

Ref 35 dBEm

#Peak

LgAw
Ml 52

#Atten 30 dB

rl}ﬂlrn.f‘l..lllhw-u. llr. A

Mr

M)

T

W

R Bl
R

Center 1.850 2086 8 GHz
#Res BH 3 kHz

Occupied Bandwidth

239

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

6219 kHz

280.183 Hz
301.934 kHz

Span 1 MHz
Sweep 1026 ms (1000 pts)

Occ BH % Pwr

99.00 %

®x dB -26.00 dB
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Middle Channel

# Agilent

AT-

NC,

WiReELESS
a DEKRA company

D DEKRA

Ref 35 dBm

#Paak

LaAw
Ml 52

#Atten 30 dB

Iﬂllll'lmrll;ll'\

i

padiih chh
T

it

T

gl 1

J'"w“n%

Center 1.880 200 8 GHz
#Res BH 3 kHz

Occupied Bandwidth
243.3799 kHz

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

-2.357 kHz
299.248 kHz

Span 1 MHz
Sweep 102.6 ms (1000 pts)

Occ BH ¥ Pwr

99.00 %

x dB -26.60 dB

Highest Channel

# Agilent

Ref 35 dBEm

#Peak

LgAw
Ml 52

#Atten 30 dB

-4

A

i

T

P na

PR

Center 1.969 3086 8 GHz
#Res BH 3 kHz

Occupied Bandwidth
241.7630 kHz

Transmit Freq Error
% B Bandwidth

#YBH 38 kHz

785.150 Hz
399.898 kHz

Span 1 MHz
Sweep 1026 ms (1000 pts)

Occ BH % Pwr

99.00 %

®x dB -26.00 dB
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WCDMA MODULATION

Lowest Channel

NC,

WiReELESS
a DEKRA company

AT-

# Agilent

Ref 28 dBm

#Atten 20 dB

#Paak

BT sl it s it bl

LaAw

M1 352

Center 1.852 406 GHz

#Res BH 51 kHz

#\YBH 388 kHz

Occupied Bandwidth
4,1660 MHz

Transmit Freq Error
% B Bandwidth

-74.473 Hz
4.666 MHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Middle Channel

# Agilent

Ref 28 dBEm

#Atten 20 dB

#Peak

TP TR g oV T ]

I, o™

LgAw

M1 52

Center 1.880 806 GHz

#Res BH 51 kHz

#\YBH 380 kHz

Occupied Bandwidth
41647 MHz

Transmit Freq Error
% B Bandwidth

-2.880 kHz
4.649 MHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

D DEKRA
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Highest Channel

# Agilent

- Espafia

AT-

NC,

WiReELESS
a DEKRA company

Ref 28 dBEm

#Atten 20 dB

#Peak

B e et e o'

7

/

ol

LgAw

M1 52

Center 1.987 606 GHz
#Res BH 51 kHz

Occupied Bandwidth
4.1575 MHz

Transmit Freq Error
% B Bandwidth

-10.385 kHz

4.666 MHz

#\YBH 380 kHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

HSUPA MODULATION
Lowest Channel

4 Agilent

Ref 28 dBEm

#Atten 20 dB

#Peak

LgAw

M1 52

Center 1.852 4088 GHz
#Res BH 51 kHz

Occupied Bandwidth
41644 MHz

Transmit Freq Error
% B Bandwidth

795,992 Hz
4.637 MHz

#\YBH 380 kHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

D DEKRA
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Middle Channel

- Espafia

AT-

WiReELESS
a DEKRA company

"ol B DEKRA

# Agilent

Ref 28 dBEm

#Atten 20 dB

#Peak

[ N e 1L A T R g

LgAw

M1 52

Center 1.880 806 GHz
#Res BH 51 kHz

Occupied Bandwidth
41712 MHz

Transmit Freq Error
% B Bandwidth

#\YBH 380 kHz

-611.289 Hz
4.639 MHz

Span 18 MHz
Sweep 3.596 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

Highest Channel

# Agilent

Ref 26 dBm #Atten 20 dB
tpeak e e P A e A L
g ™ i
10 b ",
dB/ { y
Offst - ‘f l\"_
16.4
R T
LgAw
Ml 52
Center 1.987 680 GHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %
4 1544 MHZ % dB -20.80 4B
Transmit Freq Error  -7.545 kHz
® B Banduidth 4.656 MHz
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Spurious emissions at antenna terminals

SPECIFICATION
FCC §82.1051 and 824.238

The power of emissions shall be attenuated belewtrimsmitter power (P) by a factor of at least-480 log (P)
dB. P in watts.

METHOD

The EUT RF output connector was connected to atgpranalyser and to the Universal Radio Commuiunat
tester R&S CMU200 and CMW500 (selecting maximunmgraission power of the EUT and different modes of
modulation) using a 50 ohm attenuator and a poplétes.

The spectrum was investigated from 9 kHz to 20 GHz.

The reading of the spectrum analyser is correcidiu tve attenuation loss of connection between wutgrminal
of EUT and input of the spectrum analyser.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimuneattation becomes 43+10log (Po). and the level im dB
relative Po becomes:

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

TEST SETUP

Spectrum;
— Analyser
EUT ——— Aenustor —( bgised
Signalling|
1 L [Unit
| o
suoply
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RESULTS (see plots in hext 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@

WiReELESS
a DEKRA company

D DEKRA
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GPRS MODULATION
1. CHANNEL: LOWEST

# Agilent

Ref 32 dBm #Atten 30 dB
#Paak

33 FC
AA

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #/BH 3 MHz #Sweep 2 5 (8192 pts)

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

2. CHANNEL: MIDDLE

# Agilent

Ref 32 dBm #Atten 38 dB
#Peak

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fiety.
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AT4 wireless, S.A.U.
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3. CHANNEL: HIGHEST

# Agilent

Ref 32 dBm #Atten 38 dB
#Peak

53 FC
AA

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 32 dBm #Atten 38 dB
#Peak

53 FC
AA

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 32 dBm #Atten 30 dB
#Paak

53 FC WM
AR

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #/BH 3 MHz #Sweep 2 5 (8192 pts)

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

3. CHANNEL: HIGHEST

# Agilent

Ref 32 dBm #Atten 38 dB
#Peak

LgAw
b1 352

53 FC
AA
£t

FTun
Swp

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 26 dBm #Atten 28 dB
#Paak

LaAw

W1 52
33 FC

AA L
£t

FTun
Swp

Start 9 kHz Stop 20.808 GHz
#Res BW 1 MHz #/BH 3 MHz #Sweep 2 5 (8192 pts)

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

2. CHANNEL: MIDDLE

# Agilent

Ref 26 dBm #Atten 20 dB
#Peak

LgAw

Wl 52
53 FC

! M

FTun
Swp

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

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

# Agilent

Ref 26 dBm #Atten 20 dB
#Peak

AA FrIT VRO oy it cocsunndti
£ W

Start 9 kHz - Stop 20,088 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

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

HSUPA MODULATION
1. CHANNEL: LOWEST

# Agilent

Ref 26 dBm #Atten 20 dB
#Peak

! MWAMMMW
£0f: olondaly

Start 9 kHz Stop 20.888 GHz
#Res BH 1 MHz #+VBH 3 MHz #Sweep 2 5 (8192 pta)

Note: The peak above the limit is the carrier fiety.
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AT4@

a DEKRA company

2. CHANNEL: MIDDLE

# Agilent

D DEKRA

Ref 26 dBEm #Atten 20 dB

#Peak

E s i

Start 9 kHz
#Res BH 1 MHz #JBH 3 MHz

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

Stop 20.888 GHz

#Sweep 2 5 (8192 pta)

# Agilent

Ref 26 dBm #Atten 20 dB

#Paak

AA
£t

Start 9 kHz
#Res BH 1 MHz #JBH 3 MHz

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

Stop 20.088 GHz

#Sweep 2 5 (8192 pts)

Measurement uncertainty (dB)

<+2.03
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Spurious emissions at antenna terminals at Block Epks

SPECIFICATION
FCC §82.1051 and 824.238

METHOD

The EUT RF output connector was connected to atrgpeanalyser and to the Universal Radio Commuitinat
tester R&S CMW500 (selecting maximum transmissiowgr 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 ediately outside and adjacent to the frequencykbtodand
a resolution bandwidth of at least one percenthef émission bandwidth of the fundamental emissibthe
transmitter may be employed.

Measurement Limit

According to specification. the power of emissishall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimurreattation becomes 43+10log (Po). and the level im dB
relative Po becomes:

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

TEST SETUP
Spectrum;
— Analyser
BT — Aﬁem;ncr—( bgised
Signalling|
1 L [Unit
| o
suoply
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RESULTS (see plots in hext pages)

AT

o

WiReELESS

a DEKRA company

D DEKRA

MODULATION:

GPRS

EDGE

WCDMA

HSUPA

Maximum measured level at

lowest Block Edge at antenna

port (dBm)

-14.24

-14.15

-21.35

-21.58

Measurement uncertainty (dB)

<+2.03

MODULATION:

GPRS

EDGE

WCDMA

HSUPA

Maximum measured level at
highest Block Edge at antenr
port (dBm)

1a

-13.91

-19.11

-18.30

-20.36

Measurement uncertainty (dB

<+2.03

Verdict: PASS
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GPRS MODULATION
CHANNEL LOWEST

AT-

NC,

WiReELESS

a DEKRA company

# Agilent

Ref 38 dBm

#Atten 30 dB

Mkrl 1.849 983 8 GHz
-14.24 dBm

#Paak

=
—

Mg,

L l.J.'L Mot
Lt

i Ll

Center 1.850 606 8 GHz
#Res BH 3.3 kHz

#YBH 51 kHz

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST
4 Agilent

Span 2 MHz
#Sweep 2 5 (1008 prs)

Ref 38 dBEm

#Atten 30 dB

-13.91 dBm

#Peak

P

/

=

LgAw
Ml 52

53 FC

£t

F>50k il

Sup e

Pttty

Center 1.918 898 & GHz
#Res BH 3.3 kHz

#YBH 51 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 C100Q prs)

D DEKRA
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EDGE MODULATION
CHANNEL LOWEST

# Agilent

Mkrl 1.349 983 @ GHz

Ref 38 dBm #Atten 30 dB -14.15 oBm
#Paak

= o My

" P Ty
Center 1.850 BAB B GHz Span 2 MHz
#Res BH 3.3 kHz #UBH 51 kHz #Sweep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST

# Agilent

Ref 38 dBm #Atten 38 dB . -19.11 dBm
#Peak

==

Fosi i
Swp WM M FMMWMMWW

Center 1,910 BAB B GHz Span 2 MHz
#Res BH 3.3 kHz #\JBH 51 kHz #Sweep 2 5 C100Q prs)

NOTE: The equipment transmits at the maximum oupouter
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WCDMA MODULATION
CHANNEL LOWEST
# Agilent

Ref 28
#Peak

dBm

#Atten 20 dB

NC,

WiReELESS
a DEKRA company

AT-

-21.35 dBm

oo "

Center 1.850 686 8 GHz
#Res BH 51 kHz

NOTE: The equipment transmits at the maximum oupouter

#\YBH 380 kHz

CHANNEL HIGHEST

# Agilent

Ref 28 dBEm

#Peak

#Atten 20 dB

Span 2 MHz
#Sweep 2 5 C100Q prs)

-18.38 dBm

o

M |

WW

Center 1.910 686 8 GHz
#Res BH 51 kHz

NOTE: The equipment transmits at the maximum oupouter

#\YBH 380 kHz

Span 2 MHz
#Sweep 2 5 C100Q prs)
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HSUPA MODULATION
CHANNEL LOWEST

# Agilent

Mkrl 1.849 742 7 GHz

Ref 26 dBm #Atten 28 dB -21.58 dBm
#Paak

Log WWWW

Center 1.850 BAB B GHz Span 2 MHz
#Res BH 51 kHz #UBH 308 kHz #Sweep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST
4 Agilent

Ref 28 dBm #Atten 20 dB . -28.36 dBm
#Peak

L0g vt

dB/ m‘m\

LgAw

Wl 52
53 FC

£0f:
fhok
Swp

Center 1,910 BAB B GHz Span 2 MHz
#Res BH 51 kHz #\JBH 308 kHz #Sweep 2 5 C100Q prs)

NOTE: The equipment transmits at the maximum oupouter
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Radiated emissions

SPECIFICATION
FCC § 24.238

The power of emissions shall be attenuated belevirtmsmitter power (P) by a factor of at least4® log (P)
dB. P in watts.

METHOD

The measurement was performed with the EUT insidareechoic chamber. The spectrum was scanned féom 3
MHz to at least the 10th harmonic of the highestifiency generated within the equipment.

The EUT was placed on a non-conductive stand at me8er distance from the measuring antenna for
measurements below 1 GHz and at 1 m distance fasmements above 1 GHz.

Detected emissions were maximized at each frequeyayptating the EUT and adjusting the measuringam
height and polarization. The maximum meter readuag recorded. The radiated emissions were measiitied
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB respetiet limit is substituted by the Substitution nuethin
accordance with the ANSI/TIA/EIA-603-D.

The test was performed with the equipment transmwifirst in only cellular mode, repeated with tB€ EDR/BT

LE (modulation GFSK, which is the worst case) agpeated with WIFI (802.11b mode which is the woeste)
radios transmitting simultaneously to check theagtf the co-location of both radio interfaceseThsults and
plots below show the worst results obtained inradtes.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimuneattation becomes 43+10log (Po) and the level in d8ative
Po becomes:

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

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
Measuring, 360° I]{_O;Eiﬁng
Antenna able
‘ ‘ | 3 m distance
1
AntennaMast
_ | (Antennaheight variation: 1-4 m)
Link antenna

Spectrum analyser

Signalling unit

Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz.

VWAWVWWWWWWWWWWWAVY

Horn antenna

EUT
\ 3 B
1 m distance

Preamplifier

Horn antenna
for RF link

Shielded control room for
radiated measurements Signalling unit

Spectrum
analyser
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e,

AT4@ D DEKRA

RESULTS

GPRS AND EDGE MODULATION

A preliminary scan determined the GPRS modulatiothe worst case. The following tables and plotsasthe
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 spurious signals were found at less than 20edBect 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

a DEKRA company

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
13162.5 -40.69 Horizontal -35.76 6.55 12.50 -29.81
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..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
9549.25 -38.72 Horizontal -37.37 4.90 10.14 -32.13

Verdict: PASS
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WCDMA AND HSUPA MODULATION

A preliminary scan determined the WCDMA modulatamthe worst case. The following tables and platsvsthe
results for WCDMA 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 spurious signals were found at less than 20edBect 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 spurious signals were found at less than 20edBect 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 spurious signals were found at less than 20edBect to the limit.

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@

WiReELESS

a DEKRA company

RBW 1 MHz
VBW 3 MHz

Ref 0 dBm Attt dB SWT 1 s
0 Offget 2.1 dB
F-10
D1 -13 Bm
L o
F-30
F-40
50
F-60
F-70
F-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz
(This plot is valid for all three channels)
WCDMA MODULATION
RBW 1 MHz
VBW 3 MHz
Ref 0 dBm Attt dB SWT 1 s
0 Offget 2.1 de
F-10
D1 -13 Bm
L o
F-30
F-40
50
F-60
F-70
--80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)

D DEKRA
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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 @ VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dem

H1 -13.000 dBm

-30 deém

-40 dBm

-60 dBm

-B0 dem

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: MIDDLE

MultiView Spectrum D
Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 1= & VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
-10 dBm
H1 -13.000 derm
-20d
-30d
-40 dby | |
-60 d
-70d
-0 dBm
-850 dBm
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 -13.000 dBm

-850 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

WCDMA MODULATION

CHANNEL: LOWEST

MultiView Spectrum D

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

1 Frequency Sweep

-10 dBm

H1 -13.000 dBr

-20 dEm

-30dEm \

-B0 dBm

-50 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0GHz

Note: The peak above the limit is the carrier fiemay.
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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 \

B | \

-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 fiemamy.

CHANNEL: HIGHEST

MultiView Spectrum D

Ref Level 0.00 dBm RBW 1 MHz
Att 0dB & SWT 15 @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dem:

H1 -13.000 dBm

-20 dBrm )

. |
mew T s EUm s NS

-60 dem

-70 dBm

-20 dem:

-90 dem:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

D DEKRA

MultiView Spectrum
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/

CHANNEL: MIDDLE

18.0 GHz

MultiView Spectrum
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 -13.000 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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CHANNEL: HIGHEST

WireLesS

pany

1 Frequency Sweep

-10 dBm

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

TDF

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm |

-50 dBm

-70 dBm

-80 dBm:

-90 dBm:

3.0 GHz 30000 pts 1.5 GHz/

WCDMA MODULATION

CHANNEL: LOWEST

18.0 GHz

1 Frequency Sweep

-10 dBm

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

TDF

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-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 15 & ¥YBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm I ’

-50 dBm

-60 dBm:

-70 dBm

-80 dBm:

-90 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 -13.000 dBm

-20 dBm:

-30 dBm:

-40 dBm

-50 dBm:

-60 dBm

-70 dBm

-80 dBm

-00 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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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 1s ® VBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-70 dBm

-B80 dBm:

-390 dBm

18.0 GHz 30000 pts 200.0 MHz/

20.0 GHz

CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz
@ Att 0dB & SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dem

-20 dBm:

-30 dBm

-40 dBm:

-50 dBm:

-70 dBm:

-80 dBm

-90 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 & RBW 1 MHz
& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dem

-20 dBm

-30 dBm

-40 dBm

-70 dBm
-80 dBm
-390 dBm
18.0 GHz 30000 pts 200.0 MHz/ 20.0 GHz
WCDMA MODULATION
CHANNEL: LOWEST
MultiView | Spectrum
Ref Level 0.00 dBm & RBW 1 MHz
& Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-50 dBm ‘l

-70 dBm
-80 dBm
-390 dBm
18.0 Cﬂ 30000 pE 200.0 MHH 20.0 GH_Z
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CHANNEL: MIDDLE

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

1 Frequency Sweep

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm

-70 dBm
-80 dBm
-390 dBm
18.0 Cﬂ 30000 pE 200.0 MHH 20.0 GH_Z

CHANNEL: HIGHEST

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

1 Frequency Sweep

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBrm }

-50 dBm M

-70 dBm
-80 dBm
-390 dBm
18.0 Cﬂ 30000 pE 200.0 MHH 20.0 GH_Z
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Appendix C —Test result for FCC Part 27
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AT4@

WiReELESS
a DEKRA company

D DEKRA

TEST RESULTS FOR FCC PART 27

TEST CONDITIONS

Power supply (V):
Vnom = 4.2 Vdc
Vmax = 4.2 Vdc
Vmin = 3.6 Vdc

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum respety,
as declared by the applicant).

Type of power supply = DC Voltage from rechargedia#ery
Type of antenna = Internal antenna (PIFA antenna)
Antenna gain = +2.1 dBi (WCDMA Band 1V) +2.3 dBIiTE Band IV).

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)

Channel (Frequency, MHz)
BW=1.4 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.I.R.P.)
SPECIFICATION
FCC 8§2.1046 and §27.50.

Fixed, mobile, and portable (hand-held) stationsrapng in the 1710-1755 MHz band are limited todtt EIRP
(30 dBm). Fixed stations operating in the 1710-1K8%z band are limited to a maximum antenna height®
meters above ground. Mobile and portable statigreyating in these bands must employ a means fatirlgn
power to the minimum necessary for successful comeations.

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

METHOD

The conducted RF output power measurements were atathe RF output terminals of the EUT using thevgr
meter of the Universal Radio Communication tes®ERCMWS500, selecting maximum transmission powethef
EUT and different modes of modulation.

The equivalent isotropically radiated power e.i.ispcalculated by adding the declared maximumrargeyain
(dBi).

The peak-to-average power ratio (PAPR) is measusétg an attenuator, power splitter and spectruedyaar
with a Complementary Cumulative Distribution Funotimplemented.

The EUT was controlled via the Universal Radio Camioation tester R&S CMW500 selecting maximum
transmission power of the EUT and different modesiadulation. The measurement is performed forhilghest
power levels measured.

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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Peak-to-average power ratio (PAPR)

AT4P B DEKRA

WiReELESS
a DEKRA company

Spectrumy
— Analyser
EUT  —— Attenustor _{ e
Signalling]
T_ L Unit
‘ Porer
suoply
RESULTS
MAXIMUM OUTPUT POWER.
UMTS. BAND IV.
WCDMA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.10 2.10 2.10
Measured maximum average power (dBm) at 2363 23.80 2391
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 25.73 25.90 26.01
Peak-to-average ratio (PAR) (dB) 3.09 3.13 3.12
Measurement uncertainty (dB) <+0.66
HSUPA MODULATION
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.10 2.10 2.10
Measured maximum average power (dBm) at 2158 2179 2175
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 23.68 23.89 23.85
Peak-to-average ratio (PAR) (dB) 5.72 5.79 6.12
Measurement uncertainty (dB) <+0.66

Report No: (NIE)
51746RRF.002

Page 112 of 221

2017-03-15



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

LTE. BAND IV.

AT

a DEKRA company

o

WiReELESS

D DEKRA

BANDWIDTH
(MHz)

CHANNEL

FREQUENCY
(MHz)

MODULATION

RB
SIZE

RB
OFFSET

AVERAGE
POWER (dBm)

PAPR (dB)

1.4

Low
19957

1710.7

QPSK

0

22.985
22.985
22.997
22.949
22.899
22.899
22.944

4.57

16-QAM

22.905
22.886
22.896
22.865
22.844
22.858
22.368

5.48

Middle
20175

1732.5

QPSK

23.056
22.978
23.080
23.003
22.996
22.978
23.028

4.57

16-QAM

22.971
22.971
23.009
22.993
22.996
23.005
22.097

5.45

High
20393

1754.3

QPSK

23.001
22.943
22.970
22.931
22.914
22.899
22.918

5.24

16-QAM

A W W WE R RFPOWWWERERRRPROWWWERRRPRPROWWWERRRPRPROWWWERERRRPOWWWRERPR

O N PFP O U N OONPFP O UIN OION P OULNOION P OUUNOON P OUNMNOONEOUN

22.981
22.93
22.974
22.874
22.86
22.872
22.483

5.85
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AT

o

WiReELESS
a DEKRA company

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 22.967
1 7 22.830
1 14 22.869
QPSK 8 0 22.894
8 4 22.830
Low 8 7 22.813
19965 1711.5 15 0 22.798 4.86
1 0 22.867
1 7 22.781
1 14 22.809
16-QAM 8 0 22.363
8 4 22.381
8 7 22.332
15 0 22.336 >.74
1 0 23.972
1 7 23.988
1 14 23.990
QPSK 8 0 23.013
8 4 23.072
3 Middle 8 7 23.050
20175 17325 15 0 23.019 4.86
1 0 23.217
1 7 23.246
1 14 23.247
16-QAM 8 0 22.109
8 4 22.171
8 7 22.154
15 0 22.067 5.79
1 0 23.007
1 7 22.987
1 14 23.001
QPSK 8 0 22.915
8 4 22.864
High 8 7 22.919
20385 1753.5 15 0 22.872 5.32
1 0 22.915
1 7 22.893
1 14 22.897
16-QAM 8 0 22.409
8 4 22.398
8 7 22.417
15 0 22.487 5.96
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AT

o

WiReELESS
a DEKRA company

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.165
1 12 24.167
1 24 24.158
QPSK 12 0 23.277
12 6 23.317
Low 12 11 23.338
19975 1712.5 25 0 23.310 4.78
1 0 23.253
1 12 23.108
24 23.210
16-QAM 12 0 22.340
12 6 22.263
12 11 22.258
25 0 22.379 >5.63
0 22.934
12 22.948
24 23.029
QPSK 12 0 22.963
12 6 22.936
5 Middle 12 11 22.984
20175 17325 25 0 22.926 4.78
1 0 22.812
1 12 22.829
24 22.908
16-QAM 12 0 22.144
12 6 22.116
12 11 22.161
25 0 22.093 >.66
0 23.015
12 23.043
24 23.073
QPSK 12 0 22.898
12 6 22.916
High 12 11 22.932
20375 1752.5 25 0 22.900 5.19
0 22.915
12 22.915
24 22.975
16-QAM 12 0 22.391
12 6 22.410
12 11 22.435
25 0 22.508 5.87
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AT

o

WiReELESS
a DEKRA company

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.189
1 24 24.221
1 49 24.216
QPSK 25 0 23.295
25 12 23.325
Low 25 24 23.324
20000 1715 50 0 23.296 4.79
0 23.368
24 23.475
49 23.487
16-QAM 25 0 22.264
25 12 22.238
25 24 22.261
50 0 22.262 >5.63
1 0 23.964
1 24 23.884
1 49 24.083
QPSK 25 0 23.003
25 12 22.984
10 Middle 25 24 23.068
20175 17325 50 0 22.995 4.79
0 22.852
24 22.929
49 22.818
16-QAM 25 0 22.074
25 12 22.046
25 24 22.117
50 0 22.056 >.69
1 0 22.817
1 24 22.858
1 49 22.916
QPSK 25 0 22.825
25 12 22.804
High 25 24 22.829
20350 1750 50 0 22.863 4.97
0 22.943
24 22.965
49 23.029
16-QAM 25 0 22.346
25 12 22.379
25 24 22.440
50 0 22.439 5.88
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AT

o

WiReELESS
a DEKRA company

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 24.067
1 37 24.092
1 74 24.045
QPSK 36 0 23.198
36 18 23.273
Low 36 37 23.169
20025 1717.5 75 0 23.091 4.66
0 23.313
37 23.347
74 23.303
16-QAM 36 0 22.242
36 18 22.340
36 37 22.241
75 0 22.183 5.56
1 0 23.001
1 37 22.909
1 74 22.880
QPSK 36 0 22.896
36 18 22.892
15 Middle 36 37 22.894
20175 17325 75 0 23.002 4.70
0 22.922
37 22.885
74 22.871
16-QAM 36 0 22.069
36 18 22.075
36 37 22.142
75 0 22.044 5.58
1 0 22.858
1 37 22.818
1 74 22.904
QPSK 36 0 22.770
36 18 22.838
High 36 37 22.870
20325 1747.5 75 0 22.932 5.13
0 23.014
37 22.985
74 23.081
16-QAM 36 0 22.307
36 18 22.393
36 37 22.435
75 0 22.471 5.71
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AT

o

WiReELESS
a DEKRA company

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE PAPR (dB)
(MHz) CHANNEL (MHz) MODULATION | SIZE | OFFSET | POWER (dBm)
1 0 23.941
1 49 24.061
1 99 23.746
QPSK 50 0 23.133
50 24 23.197
Low 50 49 23.036
20050 1720 100 0 23.031 4.58
1 0 23.272
1 49 23.256
99 23.132
16-QAM 50 0 22.235
50 24 22.303
50 49 22.138
100 0 22.112 5.50
0 22.914
49 22.914
99 22.916
QPSK 50 0 22.854
50 24 22.975
20 Middle 50 49 22.898
20175 1732.5 100 0 22.978 4.57
1 0 22.747
1 49 22.769
99 22.781
16-QAM 50 0 21.995
50 24 22.017
50 49 22.133
100 0 22.013 .54
0 22.819
49 22.770
99 22.923
QPSK 50 0 22.860
50 24 22.771
High 50 49 22.851
20300 1745 100 0 22.804 4.84
0 22.903
49 22.861
99 23.009
16-QAM 50 0 22.385
50 24 22.407
50 49 22.401
100 0 22.391 5.63
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pany

PEAK-TO-AVERAGE POWER RATIO (PAPR).

WCDMA Band IV
Channel Low:

Ref 35 dBm Att 45 dB AQT 12.5 ms

[——Qffset 16.4|dB
|
FO0.1
Fo-01
F1E-3
F1E-4
F1E-5 \
Center 1.7124 GHz 0.5 dB/ Mean Pwr + 5 dB

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

Trace 1
Mean 23.52 dBm
Peak 27.08 dBm
Crest 3.56 dB

10 % 1.71 dB

1 3% 2.61 dB
103 3.09 dB
.01 % 3.38 dB

Channel Middle:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms
[—— Qffsiet 16.4|dB
— |
FO0.1
Fo-oz
F1E-3 \
F1E-4 \
F1E-5
Center 1.7325 GHz 0.5 dB/ Mean Pwr + 5 dB

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

Trace 1
Mean 23.82 dBm
Peak 27 .36 dBm
Crest 3.54 dB

10 % 1.71 dB
1 3% 2.60 dB
103 3.13 dB
.01 % 3.33 dB

D DEKRA
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Channel High

AT4C

O

WireLesS

EKRA com pany

® RBW 5 MHz
Ref 35 dBm Att 45 dB AQT 12.5 ms
[—— Qffsiet 16.4|dB
—
FO0.1
Fo-ot
F1E-3
F1E-4
F1lE-5
Center 1.7526 GHz 0.5 dB/ Mean Pwr + 5 dB

Complementary Cumulative Distribution Function

NOF samples: 1

Mean 2
Peak 2
Crest

10
1
.1
.01

HSUPA Band IV

Channel Low:

®

Ref 35 dBm

00000,

Trac
3.83
7.36
3.54

1.71
2.63
3.12
3.37

Usable BW: 7. 1MHz

e 1
dBm
dBm
dB

dB
dB
dB
dB

RBW 5 MHz

Att 45 dB AQT 12.5 ms

Offset 16.4|dB

|
FO0.1
-o-01
1E-3
F1lE-4
F1E-5

Center 1.7124

GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest
10 %
1 %
1 %
.01 %

100000, Usable BW: 7.1MHzZ
Trace 1
21.50 dBm
27.72 dBm
6.22 dB
3.22 dB
4.71 dB
5.72 dB
6.12 dB

Mean Pwr + 10 dB

D DEKRA
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Channel Middle:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms
___offser 16.4|aB
e
| ——
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: 7.1MHzZ

Trace 1
Mean 21.62 dBm
Peak 27 .72 dBm
Crest 6.10 dB

10 % 3.53 dB

1 3% 5.14 dB
103 5.79 dB
.01 % 5.96 dB

Channel High:

® RBW 5 MHz

Ref 35 dBm Att 45 dB AQT 12.5 ms

___offset 16.4|am
m——
——
FO0.1
Fo-ot
F1E-3 \
F1E-4 \
F1lE-5 \
Center 1.7526 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 21.71 dBm
Peak 28.28 dBm
Crest 6.57 dB

10 % 3.59 dB

1 3% 5.19 dB
103 6.12 dB
.01 % 6.44 dB
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LTE. BAND IV.

Bandwidth = 1.4 MHz. Modulation QPSK. RB Size: @ Rffset: 0.
Channel Low:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms

wet 16.4|dB
-H
0.1
Fo.01
\

F1E-3 )

F1E-4 \

F1E-5 \

Center 1.7107 GHz 1 de/

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

Trace 1
Mean 23.21 dBm
Peak 27 .87 dBm
Crest 4.00 dB

10 % 2.71 dB

1 3% 4.36 dB
103 4.57 dB
.01 % 4.60 dB

Channel Middle:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms

Mean Pwr + 10 dB

[ _Offs) .
IR
FO0.1
Fo-os
\
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 23.00 dBm
Peak 27 .66 dBm
Crest 4.00 dB

10 % 2.69 dB

1 3% 4.38 dB
103 4.57 dB
.01 % 4.60 dB
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Channel High:

A T4

RBW 3 MHz

Att 40 dB AQT 25 ms

\

\

[ _offser  16.4[cB
H
0.1
-o-01
1E-3
F1E-4
F1E-5

\

\

Center 1.7543 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean 22.
Peak 28.

Crest
10 %
1 %
1%
.01 %

Bandwidth = 1.4 MHz. Modulation 16 QAM. RB Size:RBB Offset: 0.

Channel Low:

®

Ref 30 dBm

100000, Usable BW: 3.5MHz
Trace 1
92 dBm
43 dBm
5.51 dB
2.66 dB
4.44 dB
5.24 dB
5.42 dB

RBW 3 MHz

Att 40 dB AQT 25 ms

Mean Pwr + 10 dB

S

| offset 16.4|dB
| S
0.1
-o-01
1E-3
F1E-4
F1E-5

Center 1.7107 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10 %
1 3%
103

.01

100000, Usable BW: 3.5MHz
Trace 1
22.30 dBm
27.87 dBm
5.56 dB
3.08 dB
5.08 dB
5.48 dB
5.56 dB

Mean Pwr + 10 dB
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Channel Middle:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
[ offser 16.4|aB
————
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 22.11 dBm
Peak 27 .66 dBm
Crest 5.55 dB

10 % 3.06 dB

1 3% 5.05 dB
103 5.45 dB
.01 % 5.53 dB

Channel High:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
__offspt  16.4|dB
T
FO0.1
oot

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 22.92 dBm
Peak 28.43 dBm
Crest 5.51 dB

10 % 2.66 dB

1 3% 4.44 dB
103 5.24 dB
.01 % 5.42 dB
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Channel Low:

A T4

Bandwidth = 3 MHz. Modulation QPSK. RB Size: 15. Rifset: 0.

® RBW 3 MHz
Ref 30 dBm Att 40 dB AQT 25 ms
[ __offset 16.4[ap
T
FO0.1
Fo-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 23.18 dBm
Peak 28.36 dBm
Crest 5.19 dB

10 % 2.50 dB

1 % 4.34 dB

.10% 4.86 dB
.01 % 5.06 dB

Channel Middle:
RBW 3 MHz

Att 40 dB AQT 25 ms

[~ 0T .
Lo.1 E—
Lo.o1 T
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 22.93 dBm
Peak 28.08 dBm
Crest 5.15 dB
10 % 2.52 dB
1 % 4.29 dB
.10% 4.86 dB
.01 % 5.08 dB
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Channel High:

®

Ref 30 dBm

aT42

WireLesS
pany

RBW 3 MHz

Att 40 dB AQT 25 ms

\

\

[ _Offspr 16.4aB
T
0.1
-o-01
1E-3
F1E-4
F1E-5

\

|

Center 1.7535 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean 22.
Peak 28.

Crest
10 %
1 %
1%
.01 %

100000, Usable BW: 3.5MHz
Trace 1
84 dBm
78 dBm
5.94 dB
2.50 dB
4.50 dB
5.32 dB
5.67 dB

Bandwidth = 3 MHz. Modulation 16 QAM. RB Size: 1B Offset: 0.

Channel Low:

®

Ref 30 dBm

RBW 3 MHz

Att 40 dB AQT 25 ms

Mean Pwr + 10 dB

Offset 16.4|dB
T
|
FO0.1
-o-01
1E-3
F1lE-4
F1E-5

Center 1.7115 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10
1
.1
.01

100000, Usable BW: 3.5MHz
Trace 1
22.24 dBm
28.36 dBm
6.12 dB
3.00 dB
5.02 dB
5.74 dB
5.98 dB

Mean Pwr + 10 dB
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Channel Middle:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
Offset 16.4|dB
R
R
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 21.96 dBm
Peak 28.22 dBm
Crest 6.26 dB

10 % 3.00 dB

1 3% 5.10 dB
103 5.79 dB
.01 % 6.12 dB

Channel High:

® RBW 3 MHz

Ref 30 dBm Att 40 dB AQT 25 ms
Offset 16.4|dB
R
R
FO0.1
Fo-01
F1E-3
F1E-4 \‘\
F1E-5 \
Center 1.7535 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 22.39 dBm
Peak 28.93 dBm
Crest 6.54 dB

10 % 2.98 dB

1 3% 5.03 dB
103 5.96 dB
.01 % 6.28 dB
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Bandwidth = 5 MHz. Modulation QPSK. RB Size: 25. Rifset: 0.

Channel Low:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms
[ __offset  16.4[ap
[
FO0.1
Fo-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 23.15 dBm
Peak 28.29 dBm
Crest 5.14 dB

10 % 2.44 dB

1 3% 4.28 dB
103 4.78 dB
.01 % 4.95 dB

Channel Middle:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms
—_offser  16.4]am
[
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: 7.1MHzZ

Trace 1
Mean 22.87 dBm
Peak 28.08 dBm
Crest 5.21 dB

10 % 2.45 dB

1 3% 4.31 dB
103 4.78 dB
.01 % 4.97 dB
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Channel High:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms

[ __offset 16.4[ap
T
FO0.1
Fo-01
F1E-3 \
F1E-4 \
F1E-5 \
Center 1.7525 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 22.79 dBm
Peak 28.36 dBm
Crest 5.57 dB

10 % 2.44 dB

1 3% 4.44 dB
103 5.19 dB
.01 % 5.48 dB

Bandwidth = 5 MHz. Modulation 16 QAM. RB Size: B Offset: 0.

Channel Low:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms
[ offser 16.4|aB
R—_—
o.1 I
Fo-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 22.22 dBm
Peak 28.29 dBm
Crest 6.07 dB

10 % 2.90 dB

1 3% 4.94 dB
103 5.63 dB
.01 % 5.87 dB
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Channel Middle:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms
—_offser  16.4]am
[
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: 7.1MHzZ

Trace 1
Mean 22.87 dBm
Peak 28.08 dBm
Crest 5.21 dB

10 % 2.45 dB

1 3% 4.31 dB
103 4.78 dB
.01 % 4.97 dB

Channel High:

® RBW 5 MHz

Ref 30 dBm Att 40 dB AQT 12.5 ms

Offset 16.4|dB
]

0.1

-o-01
1E-3

F1E-4 \
F1E-5 \

Center 1.7525 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 22.52 dBm
Peak 28.85 dBm
Crest 6.33 dB

10 % 2.93 dB

1 3% 5.05 dB
103 5.87 dB
.01 % 6.14 dB
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Channel Low:

A T4

Bandwidth = 10 MHz. Modulation QPSK. RB Size: 5@ Rffset: 0.

® REBW 10 MHz
Ref 30 dBm Att 40 dB AQT 6.25 ms
[ _offser 16.4|am
— |
FO0.1
Fo-01
F1E-3
F1E-4
F1E-5
Center 1.715 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function
100000,

NOF samples:

Usable BW: 11.2MHz

Trace 1
Mean 23.
Peak 28.

52
76

dBm
dBm
dB

dB
dB
dB
dB

RBW 10 MHz

Att 40 dB AQT 6.25 ms

Crest 5.23
10 % 2.37
1 % 4.26
.10% 4.79
.01 % 5.08
Channel Middle:
Ref 30 dBm
[ Offset 16.4|dB
Lo.1 =X
0.01
[cLrwR
1E-3
F1E-4
F1E-5

\

|

Center 1.7325 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10
1
.1
.01

100000, Usable BW: 11.2MHz
Trace 1
23.32 dBm
28.52 dBm
5.20 dB
2.39 dB
4.25 dB
4.79 dB
5.06 dB

Mean Pwr + 10 dB
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Channel High:

®

Ref 30 dBm

aT42

WireLesS
pany

RBW 10 MHz

Att 40 dB AQT 6.25 ms

—_

[ Offset 16.4|dB
I
0.1
-o-01
1E-3
F1E-4
F1E-5

\

\

Center 1.75 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean 23.
Peak 29.

Crest
10 %
1 %
1%
.01 %

100000, Usable BW: 11.2MHz
Trace 1
82 dBm
39 dBm
5.56 dB
2.37 dB
4.31 dB
4.97 dB
5.34 dB

Bandwidth = 10 MHz. Modulation 16 QAM. RB Size: 3B Offset: 0.

Channel Low:

Mean Pwr + 10 dB

® REBW 10 MHz
Ref 30 dBm Att 40 dB AQT 6.25 ms
Offset 16.4|dB
———!
R
Fo.1 T
Fo-01
F1E-3
F1E-4
F1E-5
Center 1.715 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10
1
.1
.01

100000, Usable BW: 11.2MHz
Trace 1
22.58 dBm
28.69 dBm
6.10 dB
2.92 dB
4.94 dB
5.63 dB
5.93 dB
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Channel Middle:

® RBW 10 MHz

Ref 30 dBm Att 40 dB AQT 6.25 ms
Offset 16.4|dB
R
I
o.1 I
oot

F1E-3 \

F1E-4

F1E-5 \

Center 1.7325 GHz 1 de/

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

Trace 1
Mean 22.39 dBm
Peak 28.52 dBm
Crest 6.12 dB

10 % 2.93 dB

1 3% 4.97 dB
103 5.69 dB
.01 % 5.95 dB

Channel High:

® RBW 10 MHz

Mean Pwr + 10 dB

Ref 30 dBm Att 40 dB AQT 6.25 ms
Offset 16.4|dB
R
—
Fo.1 T
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 22.78 dBm
Peak 29.39 dBm
Crest 6.601 dB

10 % 2.93 dB

1 3% 5.02 dB
103 5.88 dB
.01 % 6.25 dB
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aT42

WireLesS

pany

Bandwidth = 15 MHz. Modulation QPSK. RB Size: 78 Rffset: 0.

Channel Low:

RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
L offset 16.4|cB
|
o.1
oo

F1E-3 \

\

F1E-5 \

Center 1.7175 GHz 1 de/

Complementary Cumulative Distribution Function

Mean Pwr + 10 dB

NOF samples: 100000, Usable BW: 23.7MHz
Trace 1
Mean 23.33 dBm
Peak 28.28 dBm
Crest 4.95 dB
10 % 2.48 dB
1 % 4.31 dB
1% 4.00 dB
.01 % 4.81 dB
Channel Middle:
® RBW 20 MHz
Ref 30 dBm Att 40 dB AQT 3.125 ms
[~ Offspt  16.4)dB
Lo.1 i
]
0.01
\

F1E-3 \

F1E-4 \

F1E-5 \

Center 1.7325 GHz 1 de/

Complementary Cumulative Distribution Function

NOF samples: 100000, Usable BW: 23.7MHz

Trace 1

Mean 23.23 dBm

Peak 28.18 dBm
Crest 4.906 dB
10 % 2.52 dB
1 % 4.33 dB
1% 4.70 dB
.01 % 4.82 dB

Mean Pwr + 10 dB
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Channel High:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

[ __offset 16.4|am
T
FO0.1
Fo-01
F1E-3 \
F1E-4 \
F1E-5 \
Center 1.7475 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 23.18 dBm
Peak 28.56 dBm
Crest 5.38 dB

10 % 2.52 dB

1 3% 4.54 dB
103 5.13 dB
.01 % 5.27 dB

Bandwidth = 15 MHz. Modulation 16 QAM. RB Size: BB Offset: 0.

Channel Low:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

| __Offs) .
I—
FO0.1
Fo-01
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 22 .35 dBm
Peak 28.21 dBm
Crest 5.86 dB

10 % 3.03 dB

1 3% 5.06 dB
103 5.56 dB
.01 % 5.72 dB
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Channel Middle:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
Offset 16.4|dB
!
IR
FO0.1
Fo-os
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: 23.7MHz

Trace 1
Mean 22.28 dBm
Peak 28.18 dBm
Crest 5.90 dB

10 % 3.03 dB

1 3% 5.08 dB
103 5.58 dB
.01 % 5.75 dB

Channel High:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
Offset 16.4|dB
—————
R——
FO0.1
Fo-01
F1E-3 \
F1E-4
F1E-5
Center 1.7475 GHz 1 de/ Mean Pwr + 10 dB

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

Trace 1
Mean 22.79 dBm
Peak 28.77 dBm
Crest 5.98 dB

10 % 3.04 dB

1 3% 5.10 dB
103 5.71 dB
.01 % 5.87 dB
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Bandwidth = 20 MHz. Modulation QPSK. RB Size: 1&B Offset: 0.

Channel Low:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ offser  16.4[am
P~
FO0.1
Fo-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 23.22 dBm
Peak 28.41 dBm
Crest 5.19 dB

10 % 2.32 dB

1 3% 4.09 dB
103 4.58 dB
.01 % 4.89 dB

Channel Middle:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
[ offset  16.4[am
~—— |
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 23.19 dBm
Peak 28.33 dBm
Crest 5.14 dB

10 % 2.36 dB

1 3% 4.07 dB
103 4.57 dB
.01 % 4.81 dB
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Channel High:

A T4

® RBW 20 MHz
Ref 30 dBm Att 40 dB AQT 3.125 ms
[ offser  16.4[am
T
FO0.1
Fo-os
F1E-3
F1E-4
F1E-5
Center 1.745 GHz 1 de/ Mean Pwr + 10 dB

Complementary Cumulative Distribution Function

NOF samples:

Mean 23.
Peak 28.

Crest
10 %
1 %
1%
.01 %

Bandwidth = 20 MHz. Modulation 16 QAM. RB Size: 1B Offset: 0.

Channel Low:

®

Ref 30 dBm

100000, Usable BW: 23.7MHz
Trace 1
13 dBm
41 dBm
5.28 dB
2.36 dB
4.20 dB
4.84 dB
5.13 dB

RBW 20 MHz

Att 40 dB AQT 3.125 ms

| offset 16.4|dB
| ——
0.1
-o-01
1E-3
F1E-4
F1E-5

Center 1.72 GHz

1 dB/

Complementary Cumulative Distribution Function

NOF samples:

Mean
Peak
Crest

10
1
.1
.01

100000, Usable BW: 23.7MHz
Trace 1
22.24 dBm
28.34 dBm
6.10 dB
2.92 dB
4.82 dB
5.50 dB
5.79 dB

Mean Pwr + 10 dB

D DEKRA
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Channel Middle:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms
Offset 16.4|dB
D
R
et \
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 22.21 dBm
Peak 28.47 dBm
Crest 6.26 dB

10 % 2.93 dB

1 3% 4.87 dB
103 5.54 dB
.01 % 5.87 dB

Channel High:

® RBW 20 MHz

Ref 30 dBm Att 40 dB AQT 3.125 ms

Offset 16.4|dB
—
Lo.1 ]
Fo-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 22.65 dBm
Peak 28.69 dBm
Crest 6.04 dB

10 % 2.92 dB

1 3% 4.87 dB
103 5.63 dB
.01 % 5.91 dB
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LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth =1.4 MHz

D DEKRA

Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 23.00 2308 23.00
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 25.30 25.38 25.30
Peak-to-average ratio (PAR) (dB) 5.48 5.45 5.85
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth =3 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 22 97 2399 2301
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 25.27 26.29 25.31
Peak-to-average ratio (PAR) (dB) 5.74 5.79 5.96
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth &5 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 2417 2303 2307
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.47 25.33 25.37
Peak-to-average ratio (PAR) (dB) 5.63 5.66 5.87
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND 1V. Bandwidth 10 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 24 92 2408 23.03
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.52 26.38 25.33
Peak-to-average ratio (PAR) (dB) 5.63 5.69 5.88
Measurement uncertainty (dB) <+1.11
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LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth =15 MHz

D DEKRA

Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 24.09 2309 2308
antenna port
Maximum effective isotropically radiated
average power E.I.LR.P. (dBm) 26.39 25.39 25.38
Peak-to-average ratio (PAR) (dB) 5.56 5.58 5.71
Measurement uncertainty (dB) <+1.11
LTE QPSK AND 16QAM MODULATION. BAND IV. Bandwidth 20 MHz
Channel Lowest Middle Highest
Maximum declared antenna gain (dBi) 2.30 2.30 2.30
Measured maximum average power (dBm) at 24.06 22 98 2301
antenna port
Maximum effective isotropically radiated
average power E.I.R.P. (dBm) 26.36 25.28 25.31
Peak-to-average ratio (PAR) (dB) 5.50 5.54 5.63
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 motlalamodes in which the information is digitiseddan
coded into a bit stream. The RF transmission istipleked usingOrthogonal Frequency Division Multiplexing
(OFDM) using different possible arrangement of subcariiResource Blocks RB).

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

TEST SETUP
Spectrumy
— Analyser
| e [Fm ————
BT — Nlemamr—{ e
Signalling]
_ | L Unit
oo
suoply
RESULTS

The following plots show the modulation schemethEUT.

Report No: (NIE)
51746RRF.002 Page 142 of 221 2017-03-15



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

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

AT-

WCDMA MODULATION

O

WiReELESS
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D DEKRA

# Agilent

Ref 38 dBEm Atten 38 dB

Mkrl 2679 ps

16.26 dBm

#Peak

A

A

Vo

LgAw

W1 52

53 FS

£t
>58k

Center 1.732 508 GHz

Res BH 108 kHz #\YBH 380 kHz

HSUPA MODULATION

Span B Hz
Sweep 300 ps (1000 prs)

# Agilent

Ref 38 dBEm Atten 38 dB

Mkrl  157.1 ps

14.79 dBm

#Peak

A

A
N ALY
Vo

i
3

LgAw

W1 52

53 FS

£t
>58k

Center 1.732 508 GHz

Res BH 108 kHz #\YBH 380 kHz

Span B Hz
Sweep 300 ps (1000 prs)
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LTE MODULATION. QPSK. Band IV

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 100 kHz
& Att 20 dB & SWT 260 us ® VBW 300 kHz

1 Zero Span

M1[1]
177.237 ps
20 dBm

10 dem

T

-30 dBm

-40 dBm

-50 dBrm

-60 dBm

CF 1.7325 GHz 1000 pts 56.0 ps/

LTE MODULATION. 16QAM. Band IV

Multiview 5| Spectrum

Ref Level 30.00 dBrm Offset 16.40 dB ® RBW 100 kHz SGL
& Att 20 dB & SWT 260 us ® VBW 300 kHz
1 Zero Span
M1[1] 6.27 dBm
79.640 ps

20 dBm

10 dem

AN ™ Vel Wa) LA

\f I

-40 dBm

-50 dBrm

-60 dBm

CF 1.7325 GHz 1000 pts 26.0 ps/
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Frequency Stability

SPECIFICATION
FCC §2.1055 and §27.54.

The frequency stability shall be sufficient to emsthat the fundamental emission stays within théhaized
frequency block.

METHOD

The frequency tolerance measurements over tempenatiations were made over the temperature rahge
—30°C to +50°C. The EUT was placed inside a clieneliamber and the temperature was raised hourly in
10°C steps from —30°C up to +50°C.

The supply voltage was varied between the valuelsdl by the manufacturer.

The EUT was set in “call mode” in the middle chdruméng the Universal Radio Communication testersR&
CMW500 and the maximum frequency error was measusad) the built-in calibrated frequency meter.

For LTE mode the QPSK modulation was used foreseds it is the worst case for conducted power.

For 3G mode the WCDMA modulation was used for gst &s it is the worst case for conducted power.

In order to check that the frequency stability usfisient such that the fundamental emissions stéhin the
authorized bands of operation, a reference poiesiablished at the applicable unwanted emissions using a
RBW equal to the RBW required by the unwanted eomissspecification of the applicable regulatorynsiard.
These reference points measured using the loweshigmest channel of operation are identifiedflasind fH
respectively. The worst-case frequency offset detexd in the above methods is added or subtracted the
values offL andfH to check that the resulting frequencies remaihiwithe band.

The reference point measurements were made atRheuiut terminals of the EUT using an attenugtomer
splitter and spectrum analyser. The EUT was cdetfolia the Universal Radio Communication testerR&
CMWS500 selecting maximum transmission power ofhE 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 pointd. andfH.
Spectrom
— Analyser
| Priey
EUT ——— Anenuaior
Signalling
i L [Unit
el
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LY, it NT4@ > DEKRA

RESULTS

Frequency stability over temperature variations.

WCDMA AND HSUPA MODULATION

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm) | Frequency Error (%)
+50 -5.61 -0.003238095 -0.00000032

+40 -7.49 -0.004323232 -0.00000043

+30 4.41 0.002545455 0.00000025

+20 6.22 0.003590188 0.00000036

+10 5.41 0.003122655 0.00000031

0 5.32 0.003070707 0.00000031

-10 -6.51 -0.003757576 0.00000037

-20 7.37 0.004253968 0.00000042

-30 7.07 0.004080808 0.00000040

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 6.22 0.003590188 0.00000036
Vmin 3.60 5.66 0.003266955 0.00000033

Reference points established at the applicable nt@gtaemissions limit:

WCDMA MODULATION HSUPA MODULATION
fL (MHz) 1710.0628 1710.0683
fH (MH2) 1753.2610 1753.4930
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Reference pointd. andfH with the worst-case frequency offsets added otraated:

WCDMA MODULATION HSUPA MODULATION
fL (MH2) 1710.0628 1710.0683
fH (MH2) 1753.2610 1753.4930

The reference frequency points stay within the angkd blocks.

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

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

Frequency Error (%)

+50 8.57 0.004946609 0.00000049
+40 9.44 0.005448773 0.00000054
+30 8.64 0.004987013 0.00000050
+20 8.38 0.004836941 0.00000048
+10 9.26 0.005344877 0.00000053

0 9.80 0.005656566 0.00000057
-10 11.09 0.006401154 0.00000064
-20 11.49 0.006632035 0.00000066
-30 9.53 0.005500722 0.00000055

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

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

Frequency Error (%)

+50 8.14 0.004698413 0.00000047
+40 -7.57 -0.004369408 -0.00000043
+30 8.58 0.004952381 0.00000049
+20 8.81 0.005085137 0.00000051
+10 10.81 0.006239538 0.00000062

0 8.04 0.004640693 0.00000046
-10 10.96 0.006326118 0.00000063
-20 11.19 0.006458874 0.00000064
-30 8.87 0.005119769 0.00000052

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

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

Frequency Error (%)

+50 9.3 0.005367965 0.00000053
+40 8.33 0.004808081 0.00000048
+30 10.01 0.005777778 0.00000058
+20 7.72 0.004455988 0.00000044
+10 8.05 0.004646465 0.00000046

0 8.24 0.004756133 0.00000047
-10 10.11 0.005835498 0.00000058
-20 10.39 0.005997114 0.00000060
-30 8.54 0.004929293 0.00000049

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

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

Frequency Error (%)

+50 -9.61 -0.005546898 -0.00000055
+40 11.06 0.006383838 0.00000064
+30 8.71 0.005027417 0.00000050
+20 8.47 0.004888889 0.00000049
+10 8.53 0.004923521 0.00000049

0 9.86 0.005691198 0.00000057
-10 7.42 0.004282828 0.00000043
-20 10.69 0.006170274 0.00000061
-30 6.94 0.004005772 0.00000040

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

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

Frequency Error (%)

D DEKRA

+50 6.78 0.00391342 0.00000039
+40 6.08 0.00350938 0.00000035
+30 9.04 0.005217893 0.00000052
+20 7.90 0.004559885 0.00000046
+10 8.50 0.004906205 0.00000049

0 8.68 0.005010101 0.00000050
-10 9.46 0.005460317 0.00000054
-20 10.79 0.006227994 0.00000062
-30 8.15 0.004704185 0.00000047
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LTE QPSK MODULATION. BW = 20 MHz. (Band V)
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D DEKRA

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

+50 10.91 0.006297258 0.00000063
+40 7.08 0.00408658 0.00000041
+30 9.11 0.005258297 0.00000052
+20 7.00 0.004040404 0.00000040
+10 7.42 0.004282828 0.00000043

0 7.94 0.004582973 0.00000046
-10 8.20 0.004733045 0.00000047
-20 8.73 0.005038961 0.00000050
-30 8.38 0.004836941 0.00000048

Frequency stability over voltage variations

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

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)

Vmax 4.2 8.38 0.004836941 0.00000048

Vmin 3.6 8.40 0.004848485 0.00000048

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

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 8.81 0.005085137 0.00000050
Vmin 3.60 8.93 0.005154401 0.00000051

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

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 7.72 0.004455988 0.00000044
vmin 3.60 10.01 0.005777778 0.00000057
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LTE QPSK MODULATION. BW = 10 MHz (Band V)

D DEKRA

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 8.47 0.004888889 0.00000049
Vmin 3.60 10.01 0.005777778 0.00000058

LTE QPSK MODULATION. BW = 15 MHz (Band IV)

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 7.9 0.004559885 0.00000046
Vmin 3.60 7.93 0.004577201 0.00000045

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

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error Frequency Error
voltage (ppm) (%)
Vmax 4.20 7.0 0.004040404 0.00000040
Vmin 3.60 8.3 0.004790765 0.00000048
Reference points established at the applicable nt@saemissions 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 =10 MHz | BW=15MHz | BW =20 MHz
(Band 1V) (Band 1V) (Band 1V) (Band 1V) (Band 1V) (Band 1V)
(I\/]|c||:|z) 1710.1063 1710.0982 1710.1823 1710.0053 1710.0754710.2241
(I\;I|I:||z) 1753.3750 1753.5400 1753.6880 1753.2020 1753.2660753.8460
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o

WiReELESS

>

Reference pointd. andfH with the worst-case frequency offsets added otraated:

DEKRA

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 (Band| BW =5 MHz (Band, BW = 10 MHz BW = 15 MHz BW = 20 MHz
(Band 1V) 1V) V) (Band 1V) (Band 1V) (Band 1V)
(N];::'Z) 1710.1063 1710.0982 1710.1823 1710.0058 1710.0754 710.2241
(I\jll:lz) 1753.3750 1753.5400 1753.6880 1753.2020 1753.2660 753.3460
The reference frequency points stay within the angkd blocks.
Verdict: PASS
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SPECIFICATION
§2.1049

METHOD

AT4@

WiReELESS
a DEKRA company

Occupied Bandwidth

D DEKRA

The occupied bandwidth measurement was performabeabutput terminals of the EUT using an attertuato
power splitter and spectrum analyser. The EUT wadrolled via the Universal Radio CommunicatiorteéefR&S
CMWS500 selecting maximum transmission power of BT and different modes of modulation. The 99%
occupied bandwidth and the -26 dBc bandwidth weeasured directly using the built-in bandwidth meisu

option of spectrum analyser.

TEST SETUP
Spectrumy
Analyser
EUT ——— Atenuator rped
Signalling]
T_ L Unit
‘ Porer
soply
RESULTS
WCDMA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4159 4171 4154
-26 dBc bandwidth (kHz) 4653 4643 4635
Measurement uncertainty (kHz) <+16.67
HSUPA MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4172 4152 4166
-26 dBc bandwidth (kHz) 4645 4616 4652
Measurement uncertainty (kHz) <+16.67
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LTE QPSK MODULATION. BW = 1.4 MHz (Band 1V)

o

WirELESS
a DEKRA company

D DEKRA

Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 1.108 1.094 1.097
-26 dBc bandwidth (MHz) 1.295 1.307 1.294
Measurement uncertainty (kHz) <+4.67
LTE 16QAM MODULATION. BW = 1.4 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 1.097 1.100 1.096
-26 dBc bandwidth (MHZz) 1.308 1.311 1.302
Measurement uncertainty (kHz) <+4.67
LTE QPSK MODULATION. BW = 3 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 2.752 2.745 2.744
-26 dBc bandwidth (MHz) 3.058 3.062 3.054
Measurement uncertainty (kHz) <+10.00
LTE 16QAM MODULATION. BW = 3 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 2.751 2.750 2.734
-26 dBc bandwidth (MHZz) 3.051 3.083 3.082
Measurement uncertainty (kHz) <+10.00
LTE QPSK MODULATION. BW =5 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 4.521 4.536 4.521
-26 dBc bandwidth (MHz) 5.002 5.027 4.988
Measurement uncertainty (kHz) <+16.67
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LTE 16QAM MODULATION. BW =5 MHz (Band 1V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 4.511 4.503 4.506
-26 dBc bandwidth (MHz) 4,983 4,972 4,987
Measurement uncertainty (kHz) <+16.67
LTE QPSK MODULATION. BW = 10 MHz (Band IV)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 9.057 9.063 9.089
-26 dBc bandwidth (MHZz) 10.076 10.130 10.127
Measurement uncertainty (kHz) <+33.33
LTE 16QAM MODULATION. BW =10 MHz (Band V)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 9.047 9.054 9.078
-26 dBc bandwidth (MHz) 10.026 10.171 10.036
Measurement uncertainty (kHz) <+33.33
LTE QPSK MODULATION. BW = 15 MHz (Band IV)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 13.470 13.440 13.430
-26 dBc bandwidth (MHZz) 14.718 14.800 14.763
Measurement uncertainty (kHz) <+50.00
LTE 16QAM MODULATION. BW = 15 MHz (Band IV)
Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 13.462 13.430 13.440
-26 dBc bandwidth (MHz) 14.708 14.751 14.724
Measurement uncertainty (kHz) <+50.00
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LTE QPSK MODULATION. BW = 20 MHz (Band V)

Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 17.833 17.904 17.847
-26 dBc bandwidth (MHz) 19.227 19.352 19.243
Measurement uncertainty (kHz) <+66.67

LTE 16QAM MODULATION. BW = 20 MHz (IV)

Channel Lowest Middle Highest
99% Occupied bandwidth (MHz 17.844 17.904 17.828
-26 dBc bandwidth (MHZz) 19.335 19.443 19.311
Measurement uncertainty (kHz) <+66.67
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

WCDMA MODULATION

Lowest Channel

# Agilent

Ref 38 dBm Atten 38 dB
#Paak

LaAw

Ml 52
Center 1.712 488 GHz Span 18 MHz
#Res BH 51 kHz #UBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
4.1592 MHz x dB  -26.00 dB

Transmit Freq Error  4.206 kHz
% dB Bandwidth 4,653 MHz

Middle Channel

# Agilent

Ref 38 dBm Atten 38 dB
#Peak

"y by TR
16.4 = [K |

mwﬂ Lt""""-"'\mf“"'“'wwm )

LgAw

Ml 52
Center 1.732 580 GHz Span 18 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 3.596 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
4.1706 MH=z x dB  -26.00 dB

Transmit Freq Error  212.891 Hz
% B Bandwuidth 4,643 MHz
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Highest Channel

AT-

NC,

WiReELESS
a DEKRA company

D DEKRA

# Agilent

Ref 38
#Paak

LaAw
Ml 52

dBin

Atten 38 4B

by g e

4

—3/

Center 1.752 606 GHz
#Res BH 51 kHz

Occupied Bandwidth

#\YBH 388 kHz

4.1543 MHz

Transmit Freq Error  -2.00838 kHz

% B Bandwidth

4.635 MHz

HSUPA MODULATION

Lowest Channel

Span 18 MHz

Sweep 3.596 ms (1000 pts)

Occ BH ¥ Pwr
% dB

99.00 %
-26.08 dB

# Agilent

Ref 38
#Peak

LgAw
Ml 52

dBm

Atten 38 dB

e kit

i

[

C

aafib A

Ao

P

Ll

Iwﬂﬂmmmm

Center 1.712 488 GHz
#Res BH 51 kHz

Occupied Bandwidth

#\YBH 380 kHz

41724 MHz

Transmit Freq Error  1.692 kHz

% B Bandwidth

4.645 MHz

Span 18 MHz

Sweep 3.596 ms (1000 pts)

Occ BH % Pwr
% B

99.00 %
-26.99 dB
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Middle Channel

AT-

NC,

WiReELESS
a DEKRA company

# Agilent

Ref 38 dEm Atten 3@ dB

#Paak

A I,
Lo wu"th-\

LaPw

M1 52

Center 1.732 5088 GHz
#Res BW 51 kHz

Occupied Bandwidth
4.1522 MHz

Transmit Freq Error 2.436 kHz

% dB Bandwidth 4.616 MHz

#WBH 388 kHz

Highest Channel

# Agilent

Span 18 MHz
Sweep 35996 ms (1OOA pts)

Occ BH % Pwr 99.08 %
®x dB -26.00 dB

Ref 38 dBm Atten 38 dB

#Peak

a5/ bl

(Offst r

16.4 _7f

TR Y WWW

LTy

N ‘WH'IA

LaAy

Ml 52

Center 1.752 608 GHz
#Res BW 51 kHz

Occupied Bandwidth
4,1661 MHz

Transmit Freq Error  6.295 kHz
% dB Bandwidth 4,652 MHz

#YBW 308 kHz

Span 18 MHz
Sweep 3.596 ms (1608 prs)

Occ BH ¥ Pwr 99.68 2
x dB -26.00 dB

D DEKRA
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WiReELESS

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

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

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

Lowest Channel

# Agilent
Ref 25 dBm #Atten 28 dB
#Paak
18
dB/ S/ \ .
Offst
16.4 /rf \‘
dB m .nfﬂ/ \ql
e P Ap e i
LaAw
Ml 52
Center 1.718 708 B GHz Span 2.8 MHz
#Res BN 38 kHz #UBH 108 kHz Sweep 2.997 ms (1000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥
1 l@Bl MHZ ® dB -26.00 4B

Transmit Freq Error  193.033 Hz
% dB Bandwidth 1.295 MHz

Middle Channel

# Agilent

Ref 25 dBm #Atten 20 dB

#Peak

LUQ {WWW ‘;\

18

4B/ / N

Offst —()f'” \f—

16.4

4B ra W.r"’rf \T\MLM .

LgAw

Ml 52

Center 1.732 500 B GHz Span 2.8 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 2.997 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7

1.2944 MH=z % dB -26.00 dB

Transmit Freq Error  162.953 Hz
% B Bandwuidth 1.3687 MHz
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www.atdwireless.com - C.I.F. A29 507 456

Highest Channel

- Espafia

AT-

NC,

WiReELESS
a DEKRA company

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

AL T e e e Vi W 7 T o N L

LaAw

M1 352

Center 1.754 300 8 GHz
#Res BH 30 kHz

Occupied Bandwi

dth

1.8967 MHz

Transmit Freq Error
% B Bandwidth

-1.455 kHz
1.294 MHz

#\YBH 188 kHz

Span 2.8 MHz
Sweep 2.997 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

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

Lowest Channel

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

et e,

r e

¢

/

5/

ey

LaAw

M1 352

Center 1.710 700 8 GHz
#Res BH 30 kHz

Occupied Bandwi

dth

1.8970 MHz

Transmit Freq Error
% B Bandwidth

1.983 kHz
1.388 MHz

#\YBH 188 kHz

Span 2.8 MHz
Sweep 2.997 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

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

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

Middle Channel

# Agilent

Ref 25 dBm #Atten 20 dB
#Peak

Log S K3

dB/ A N
Offst 5/ e

16.4 e L\-ql

LgAw

Ml 52
Center 1.732 500 B GHz Span 2.8 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 2.997 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
1.1904 MH=z x dB  -26.00 dB

Transmit Freq Error  1.647 kHz
% B Bandwuidth 1.311 MHz

Highest Channel

# Agilent

Ref 25 dBm #Atten 28 dB
#Paak

Log o

=
+
e
T

LaAw

Ml 52
Center 1.754 308 8 GHz Span 2.8 MHz
#Res BN 38 kHz #UBH 108 kHz Sweep 2.997 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.0960 MHz x dB  -26.00 dB

Transmit Freq Error  672.347 Hz
% dB Bandwidth 1.362 MHz
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AT4 wireless, S.A.U. {
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LTE QPSK MODULATION. BW = 3 MHz (Band V)

Lowest Channel

# Agilent
Ref 25 dBm #Atten 28 dB
*Peak BT e P T, PP
T 7 )
18
4B/ L \
Offst
16.4 W;]J HL
dB e, e P
[Fa e
LaAw
Ml 52
Center 1.711 588 GHz Span & MHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥
2 7518 MHZ ® dB -26.00 4B

Transmit Freq Error  -2.950 kHz
% dB Bandwidth 3.858 MHz

Middle Channel

# Agilent

Ref 25 dBm #Atten 20 dB
#Peak

mwwwﬂ;w

LgAw

Ml 52
Center 1.732 580 GHz Span & MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
2.7494 MH=z x dB  -26.00 dB

Transmit Freq Error -10.161 kHz
% B Bandwuidth 3,862 MHz
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Highest Channel

# Agilent

Ref 25 dBm #Atten 20 dB
#Peak

fmwwmw

Off - <
lB.flt /Ij \

LgAw

Ml 52
Center 1.753 580 GHz Span & MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
2.7444 MH=z x dB  -26.00 dB

Transmit Freq Error  -10.553 kHz
% B Bandwuidth 3,854 MHz

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

4 Agilent

Ref 25 dBm #Atten 20 dB

tsgak T i W A L T
18 f
dB/ /
Offst _)Hrr \“_
16.4

dB WMWWWMJ L —

9

LgAw

Ml 52
Center 1.711 586 GHz Span & MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
2.7514 MH=z x dB  -26.00 dB

Transmit Freq Error  -5.624 kHz
% B Bandwuidth 3.851 MHz
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Middle Channel

-Espafia ,4 ,

a DEKRA company

WiReELESS

"ol B DEKRA

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

e P A e A T

LaAw

M1 352

Center 1.732 506 GHz
#Res BH 108 kHz

#\YBH 388 kHz

Occupied Bandwidth
2.7497 MHz

Transmit Freq Error
% B Bandwidth

-10.693 kHz
3.883 MHz

Span & MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Highest Channel

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

ATt e e P ]

b

/
”/

LgAw

M1 52

Center 1.753 506 GHz
#Res BH 108 kHz

Occupied Bandwi

#YBH 300 kHz
dth

2.7342 MHz

Transmit Freq Error
% B Bandwidth

-8.261 kHz
3.882 MHz

Span & MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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AT-

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

Lowest Channel

NC,

WiReELESS
a DEKRA company

D DEKRA

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

M, o,

J_,,MS

\I(—

T

LgAw

M1 52

Center 1.712 506 GHz
#Res BH 108 kHz

Occupied Bandwidth
45211 MHz

Transmit Freq Error
% B Bandwidth

3.583 kHz
0.882 MHz

#\YBH 380 kHz

Span 18 MHz

Sweep 1.066 ms (1000 pts)

Occ BH %

Puwr 99.00 %

®x dB -26.00 dB

Middle Channel

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

e,

P iy L

!

/

il

16.4
4B _MWWF-\IJ

LgAw

M1 52

Center 1.732 508 GHz
#Res BH 108 kHz

Occupied Bandwidth
45366 MHz

Transmit Freq Error
% B Bandwidth

6.118 kHz
2827 MHz

#\YBH 380 kHz

Span 18 MHz

Sweep 1.066 ms (1000 pts)

Occ BH %

Puwr 99.00 %
®x dB -26.00 dB
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, g D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

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

Highest Channel

# Agilent

Ref 25 dBm #Atten 28 dB
#Paak

i rei e L L e L e, el e

LaAw

Ml 52
Center 1.752 508 GHz Span 18 MHz
#Res BN 180 kHz #UBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
45206 MHz x dB  -26.00 dB

Transmit Freq Error  -15.823 Hz
% dB Bandwidth 4,988 MHz

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

Lowest Channel

4 Agilent

Ref 25 dBm #Atten 20 dB
#Peak

Log - >
B/ f?v ‘i\
Offst >/ L€

LgAw

Ml 52
Center 1.712 588 GHz Span 18 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
415107 MH=z x dB  -26.00 dB

Transmit Freq Error  4.584 kHz
% B Bandwuidth 4,983 MHz

Report No: (NIE)
51746RRF.002 Page 167 of 221

2017-03-15



AT4 wireless, S.A.U. {
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Middle Channel

# Agilent

Ref 25 dBm #Atten 20 dB
#Peak

LDQ — . gy A
18 ‘q
\

Dffst —>/' '\<—

LgAw

Ml 52
Center 1.732 580 GHz Span 18 MHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % PWr  59.00 7
415029 MHz x dB  -26.00 dB

Transmit Freq Error  7.928 kHz
% B Bandwuidth 4,972 MHz

Highest Channel

# Agilent

Ref 25 dBm #Atten 28 dB

#Paak )

LDQ " I, ey il Y

10 ! hf

dB/ / \

Offst - <

16.4 ’f \

dB et o f N

LaAw

Ml 52

Center 1.752 508 GHz Span 18 MHz

#Res BN 180 kHz #UBH 308 kHz Sweep 1.066 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
4 5@56 MHZ ® dB -26.00 4B

Transmit Freq Error  -3.664 kHz
% dB Bandwidth 4,978 MHz
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NC,

WiReELESS

AT-

a DEKRA company

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

Lowest Channel

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

MWWW

LaAw

M1 352

Center 1.715 606 GHz
#Res BH 308 kHz

Occupied Bandwidth
9.0567 MHz

Transmit Freq Error
% B Bandwidth

Middle Channel

#VBW 1 MHz

542,777 Hz
18.676 MHz

Span 28 MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

A T e e e b s T s,

/

!
A

el

o

LgAw

M1 52

Center 1.732 508 GHz
#Res BH 308 kHz

Occupied Bandwidth
9.0626 MHz

Transmit Freq Error
% B Bandwidth

#BW 1 MHz

3.719 kHz
18.138 MHz

Span 28 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

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

Highest Channel

# Agilent

Ref 25 dBm #Atten 20 dB

10 / A\

4B/ \

Offst _’/ \‘"

16.4

LgAw

Ml 52

Center 1.750 886 GHz Span 28 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7

9.A895 MHz x dB -26.08 dB

Transmit Freq Error  21.767 kHz
% B Bandwuidth 18.127 MHz

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

Lowest Channel

4 Agilent

Ref 25 dBm #Atten 20 dB

#Peak

LDQ B T it M« L bt L e S ek elhimt = # 3

16 / A

dB/ \

Offst _)‘j '\(_

16.4 Y

dB Vet e T e

LgAw

Ml 52

Center 1.715 886 GHz Span 28 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7

9.0468 MHz x dB -26.08 dB

Transmit Freq Error  5.977 kHz
% B Bandwuidth 18.826 MHz
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Middle Channel

Espafia

AT-

WiReELESS

"ol B DEKRA

a DEKRA company

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

B i B e Tl e s e o s a

LgAw

M1 52

Center 1.732 508 GHz
#Res BH 308 kHz

Occupied Bandwidth
9.0542 MHz

Transmit Freq Error
% B Bandwidth

11.351
18.171

#BW 1 MHz

kHz
MHz

Span 28 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

Highest Channel

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

At

AN e R DY NN, G PR

[

/

i

LWL T
i Ll [P T

LaAw

M1 352

Center 1.750 606 GHz
#Res BH 308 kHz

Occupied Bandwidth
9.0776 MHz

Transmit Freq Error
% B Bandwidth

-21.72
18.636

#VBW 1 MHz

1 kHz
MHz

Span 28 MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB
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NC,

WiReELESS

AT-

a DEKRA company

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

Lowest Channel

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

ettt ol e oy

7

>/
vy

LaAw

M1 352

Center 1.717 58 GHz
#Res BH 308 kHz

#VBW 1 MHz

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

Middle Channel

13.4704 MHz

-4.278 kHz
14.718 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

TS sl vt AL,

A B

:-’__,___.—4>

"'K(_

LgAw

M1 52

Center 1.732 58 GHz
#Res BH 308 kHz

#BW 1 MHz

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

13.4386 MHz

2.893 kHz
14,860 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

D DEKRA
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Highest Channel

AT-

WiReELESS

"ol B DEKRA

a DEKRA company

# Agilent

Ref 25 dBm #Atten 20 dB
#Peak
LDQ I V. T ety Tl b ey Tt gy
10 [ At
dB/ f |
Offst > <
16.4 ! \'
dB Ry o PR H\
e e LT W
LgAw
Ml 52
Center 1.747 58 GHz Span 38 MHz
#Res BH 300 kHz #+VBH 1 MHz Sweep 1.066 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  59.00 7
13 43@3 MHZ % dB -20.80 4B
Transmit Freq Error  6.895 kHz
® B Banduidth 14.763 MHz

LTE 16QAM MODULATION. BW = 15 MHz (Band IV)

Lowest Channel

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

o,

Aty e ]

g

LgAw

M1 52

Center 1.717 58 GHz
#Res BH 308 kHz

Occupied Bandwidth
13.4622 MHz

Transmit Freq Error
% B Bandwidth

19.585 kHz
14,783 MHz

#BW 1 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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Middle Channel

# Agilent

AT-

NC,

WiReELESS
a DEKRA company

Ref 25 dBEm

#Atten 20 dB

#Peak

7

L)

/

LgAw

M1 52

Center 1.732 58 GHz
#Res BH 308 kHz

Occupied Bandwidth

13.4305 MHz

Transmit Freq Error
% B Bandwidth

£.529 kHz
14.751 MHz

#BW 1 MHz

Highest Channel

# Agilent

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

Ref 25 dBEm

#Atten 20 dB

#Peak

LY ad

r

%

/
/

D B T

LgAw

M1 52

Center 1.747 58 GHz
#Res BH 308 kHz

Occupied Bandwidth

13.4388 MHz

Transmit Freq Error
% B Bandwidth

7.837 kHz
14.724 MHz

#BW 1 MHz

Span 38 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

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

Lowest Channel

# Agilent

AT-

"ol B DEKRA

WiReELESS
a DEKRA company

Ref 25 dBm

#Atten 20 dB

#Paak

el

I
k- bl L

LaAw

M1 352

Center 1.720 B8 GHz

#Res BH 388 kHz

#VBW 1 MHz

Occupied Bandwidth

17.8326 MHz

Transmit Freq Error  20.191 kHz

% B Bandwidth

19.227 MHz

Middle Channel

# Agilent

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Ref 25 dBEm

#Atten 20 dB

#Peak

. 2
rLﬂmr\'LH by

LgAw

M1 52

Center 1.732 58 GHz

#Res BH 380 kHz

#BW 1 MHz

Occupied Bandwidth

17.9043 MHz

Transmit Freq Error  -2.950 kHz

% B Bandwidth

19.352 MHz

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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Highest Channel

# Agilent

AT-

NC,

WiReELESS
a DEKRA company

Ref 25 dBEm

#Atten 20 dB

#Peak

g

o

LgAw

M1 52

Center 1.745 B8 GHz
#Res BH 308 kHz

Occupied Bandwidth
17.8470 MHz

Transmit Freq Error
% B Bandwidth

17.584 kHz
19.243 MHz

#BW 1 MHz

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

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

Lowest Channel

4 Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

%Mw
/

LgAw

M1 52

Center 1.720 B8 GHz
#Res BH 308 kHz

Occupied Bandwidth
17.8444 MHz

Transmit Freq Error
% B Bandwidth

18.731 kHz
19.335 MHz

#BW 1 MHz

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB

D DEKRA
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Middle Channel

AT-

WiReELESS

"ol B DEKRA

a DEKRA company

# Agilent

Ref 25 dBm

#Atten 20 dB

#Paak

e e

LaAw

M1 352

Center 1.732 50 GHz
#Res BH 308 kHz

Occupied Bandwidth
17.9041 MHz

Transmit Freq Error
% B Bandwidth

21.686
19.443

#VBW 1 MHz

kHz
MHz

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB

Highest Channel

# Agilent

Ref 25 dBEm

#Atten 20 dB

#Peak

?h

e e

)

>/
o

LgAw

M1 52

Center 1.745 B8 GHz
#Res BH 308 kHz

Occupied Bandwidth
17.8288 MHz

Transmit Freq Error
% B Bandwidth

17.994
18.311

#BW 1 MHz

kHz
MHz

Span 48 MHz
Sweep 1.066 ms (1000 pts)

Occ BH % Pwr 99.68 2
®x dB -26.08 dB
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www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Spurious emissions at antenna terminals

SPECIFICATION
LTE BAND IV and UMTS BAND IV. FCC 8§2.1051 and 823.%h).

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

METHOD

The EUT RF output connector was connected to atgpranalyser and to the Universal Radio Commuiunat
tester R&S CMW500 (selecting maximum transmissiowgr 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 &z TE Band IV.
The spectrum was investigated from 9 kHz to 18 &xVCDMA and HSUPA Band IV.

The reading of the spectrum analyser is correcidiu tve attenuation loss of connection between wutgrminal
of EUT and input of the spectrum analyser.

For LTE mode the configuration of Resource Blockd anodulation which is the worst case for conducted
power was used.
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TEST SETUP

Spectrum|
— Analyser

Prwgy =
EUT ——— Attenuator
devider

T

| o

L___Unit

RESULTS (see plots in next pages)

WCDMA MODULATION. Band IV.
1. CHANNEL: LOWEST

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

2. CHANNEL: MIDDLE

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

3. CHANNEL: HIGHEST

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

HSUPA MODULATION. Band IV.
1. CHANNEL: LOWEST

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

2. CHANNEL: MIDDLE

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

3. CHANNEL: HIGHEST

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

Signalling|

D DEKRA
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AT4@

WireLess
a DEKRA company

LTE QPSK MODULATION. BW = 1.4 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measuremerteutainty (dB)
3.4221 -31.75 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measuremerteutainty (dB)
3.4659 -30.87 <+1.20

3. CHANNEL: HIGHEST

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

LTE QPSK MODULATION. BW = 3 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measuremerteutainty (dB)
3.4203 -31.57 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4671 -30.92 <+1.20

3. CHANNEL: HIGHEST

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

LTE QPSK MODULATION. BW =5 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measuremerteutainty (dB)
3.4251 -30.94 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4695 -31.70 <+1.20

3. CHANNEL: HIGHEST

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

D DEKRA
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WiReELESS
a DEKRA company

LTE QPSK MODULATION. BW = 10 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4299 -30.54 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4737 -31.80 <+1.20
3. CHANNEL: HIGHEST
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.5091 -31.10 <+1.20

LTE QPSK MODULATION.
1. CHANNEL: LOWEST

BW =15 MHz. Band IV

Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4347 -29.79 <+1.20
2. CHANNEL: MIDDLE
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.4515 -29.56 <+1.20
3. CHANNEL: HIGHEST
Spurious frequency (GHz) Level (dBm) Measuremerteatainty (dB)
3.5085 -31.20 <+1.20

LTE QPSK MODULATION. BW = 20 MHz. Band IV

1. CHANNEL: LOWEST

Spurious frequency (GHz)

Level (dBm)

Measuremerteutainty (dB)

3.4401

-29.57

<*1.20

2. CHANNEL: MIDDLE

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

3. CHANNEL: HIGHEST

Spurious frequency (GHz)

Level (dBm)

Measuremerteatainty (dB)

3.5079

-32.20

<+1.20

Verdict: PASS

D DEKRA
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WCDMA MODULATION
1. CHANNEL: LOWEST

# Agilent

Ref 26.4 dBm #Atten 28 dB
#Paak

Start 9 kHz Stop 15,008 B GHz
#Res BW 1 MHz #/BH 3 MHz Sweep 36,04 ms (8192 prs)

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

# Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

AA Wm
£0f:
FTun o

Start 9 kHz Stop 15,880 B GHz
#Res BH 1 MHz #+VBH 3 MHz Sweep 36.84 ms (8192 ps)

Note: The peak above the limit is the carrier fiety.
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g > D E KRA

3. CHANNEL: HIGHEST

# Agilent

Ref 26.4 dBm #Atten 28 dB
#Paak

LaAw

M1 352
33 FC

3 W
£t
FTun m

Swp

Start 9 kHz Stop 15,008 B GHz
#Res BW 1 MHz #/BH 3 MHz Sweep 36,04 ms (8192 prs)

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

# Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

33 FC

) MMMW
£
FTun Wk

Start 9 kHz Stop 15,880 B GHz
#Res BH 1 MHz #+VBH 3 MHz Sweep 36.84 ms (8192 ps)

Note: The peak above the limit is the carrier fiety.
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WiReELESS
a DEKRA company

2. CHANNEL: MIDDLE

# Agilent

Ref 26.4 dBm #Atten 20 dB
#Peak

53 FC
AA
£ L d

Start 9 kHz Stop 15,880 B GHz
#Res BH 1 MHz #+VBH 3 MHz Sweep 36.84 ms (8192 ps)

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

# Agilent

Ref 26.4 dBm #Atten 28 dB
#Paak

HHWMMWWW
B(1:

Start 9 kHz Stop 15,008 B GHz
#Res BW 1 MHz #/BH 3 MHz Sweep 36,04 ms (8192 prs)

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

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

& Att

20 dém

MultiView | Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

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

1 Frequency Sweep

10 dBm

0dem

-10 dBm

H1 -13.000 dBr

-20 dBm:

-30 dBm

-40 dBm

=50 dBm

WWWWWWWM

-60 dBm

9.0 kHz

30000 pts 1.8 GHz/ 18.0 GHz

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

2. CHANNEL: MIDDLE

& Att

20 dém

MultiView | Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

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

1 Frequency Sweep

10 dBm

0dem

-10 dBm

H1 -13.000 dBr

-20 dBm:

-30 dBm

-40 dBm

o e e i

-60 dBm

9.0 kHz

30000 pts 1.8 GHz/ 18.0 GHz

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

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
0dem
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘
dBrh ¥ ' h m
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

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

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

MultiView 2| Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

@ Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0dBm

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

B

-60 dBrm

9,0 kHz 30000 pts 1.8 GHz/

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

18.0 GHz
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Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
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2. CHANNEL: MIDDLE

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

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

20 dém

10 dBm

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 fremay.

3. CHANNEL: HIGHEST

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

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

1 Frequency Sweep

20 dem

10 dBm

0dem

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm ‘ W

Brm

-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

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

Multiview | Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

20 dBm

10 dem

0dBm

-10 dBm

H1 -13.000 dBm

-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 fiety.

2. CHANNEL: MIDDLE

& Att

MultiView (| Spectrum

RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

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

1 Frequency Sweep

20 dBm

10 dem

0dBm

-10 dBm

H1 -13.000 dBm

-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 fiesay.
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3. CHANNEL: HIGHEST

MultiView (| Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep
20 dBm
10 dBm
0 dbm
-10 dBm
H1 -13.000 dBm

-20 dBm
-30 dBm
-40 dBm ‘ W

b
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

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

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 20dB & SWT 25 ® VBW 3 MHz  Mode Auto Sweep
1 Frequency Sweep
20 dem
10 dBm
0dem
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm W
-0 dBrn
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

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

MultiView 2| Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

@ Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0dBm

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm ‘

-60 dBrm

9,0 kHz 30000 pts 1.8 GHz/

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

18.0 GHz

3. CHANNEL: HIGHEST

MultiView (| Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep
20 dBm
10 dBm
0 dbm
-10 dBm
H1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm ‘ H
dBm:
-60 dBm
9.0 kHz 30000 pts 1.8 GHz/ 18.0 GHz

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

MultiView 2| Spectrum E]
RefLevel 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz

@ Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0 dBmn

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm:

-0 dem ! !

-60 dBm

9.0 kHz 30000 pts 1.8 GHz
— —

18.0 GHz
—

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

2. CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 30.00 dBm

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

20 dBm

10 dem

0dem

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm:

WWWMWWMWW

-50 dBm

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/

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

18.0 GHz
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3. CHANNEL: HIGHEST

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

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

20 dBm

10 dem

0dem

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm: ‘

WWMWMMWW

-50 dBm

-60 dBm

9.0 kHz 30000 pts 1.8 GHz/

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

18.0 GHz

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

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

@ Att 20 dB & SWT 23 ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

20 dBm

10 dem

0 dBmn

-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 fremay.

18.0 GHz
—
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2. CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 30.00 dBm  Offset 16.40 dB ® RBW 1 MHz
& Att 20 dB & SWT 2 s ® WBW 3 MHz 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 .
dem
-60 dBm
9.0 kHz 30000 pts 1.8 GHy 18.0 GHz
— — E—

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

3. CHANNEL: HIGHEST

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 dem

0dBm

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm ‘ !

-60 dBrm

9,0 kHz 30000 pts 1.8 GHz/

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

18.0 GHz
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Spurious emissions at antenna terminals at Block Epbs

SPECIFICATION
FCC §2.1051 and §27.53 (h).

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

At Po transmitting power, the specified minimureattation becomes 43+10log (Po). and the level im dB
relative Po becomes:
Po (dBm) — [43 + 10 log (Po in mwatts) - 30] = dBm

METHOD

The EUT RF output connector was connected to atrgpeanalyser and to the Universal Radio Commuitinat
tester R&S CMW500 (selecting maximum transmissiowgr of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

The reading of the spectrum analyser is correcidiu te attenuation loss of connection between wutgrminal
of EUT and input of the spectrum analyser.
For LTE mode the configuration of modulation whistihe worst case for conducted power was used.

For LTE Band IV and WCDMA Band 1V, as indicatedR€C part 27.53 (h) (3), in the 1 MHz bands immealiat
outside and adjacent to the licensee’s frequermskbdr band, a resolution bandwidth of at least pereent of the
emission bandwidth of the fundamental emissiorhefttansmitter may be employed.

TEST SETUP

Spectrum|
— Analyser

E | H—m —
EUT ——— Attenuator —{
dlevidier

—

suoply

Signalling
L Unit
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RESULTS (see plots in hext pages)

AT

o

WiReELESS

a DEKRA company

D DEKRA

MODULATION: WCDMA HSUPA

Maximum measured level at

lowest Block Edge at antenna -22.55 -18.45

port (dBm)

Measurement uncertainty (dB) <+2.03

MODULATION: WCDMA HSUPA

Maximum measured level at

highest Block Edge at antenna 2155 18.19

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 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 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 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 highest

Block Edge at -25.12 -19.35 -24.56 -31.46 -27.80 -29.68
antenna port (dBm)
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AT

e,

WiReELESS

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 -29.71 -28.78 -29.73 -31.86 -30.67 -28.31
antenna port (dBm)
Measurement uncertainty = <+2.03 dB.
Report No: (NIE)
2017-03-15
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WiReELESS
a DEKRA company

WCDMA MODULATION
CHANNEL LOWEST

# Agilent

Mkrl 1.789 967 8 GHz

Ref 38 dBm Atten 38 dB -22.55 dBm
#Paak

B

LaAw 1 ,/
vl ggwwwww
53 FC

£t
f>50k
Swp

Center 1.719 BAB B GHz Span 2 MHz
#Res BH 51 kHz #UBH 308 kHz Sweep 1AGE ms (1008 prs)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST
# Agilent

Ref 38 dBm Atten 38 dB . -21.55 dBm
#Peak

% =

Center 1.755 BAB B GHz Span 2 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)

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

# Agilent

Mkrl 1.789 826 8 GHz

Ref 38 dBm Atten 38 dB -158.45 dBm
#Paak

Center 1.719 BAB B GHz Span 2 MHz
#Res BH 51 kHz #UBH 308 kHz Sweep 1AGE ms (1008 prs)

NOTE: The equipment transmits at the maximum oupouter

CHANNEL HIGHEST
4 Agilent

Ref 38 dBm Atten 38 dB . -18.19 dBm
#Peak

16.4 Ry

LgAw

VI A N g, ol
Wl 52

53 FC

£0f:
fhok
Swp

Center 1.755 BAB B GHz Span 2 MHz
#Res BH 51 kHz #\JBH 308 kHz Sweep 1.BG6 ms (1060 prs)

NOTE: The equipment transmits at the maximum oupouter
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AT-

"ol B DEKRA

WiReELESS
a DEKRA company

LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 1.4\t (Band IV)
CHANNEL LOWEST

# Agilent

Ref 25 dBm

#fAtten 20 dB

-20.41 dBm

#Hvy
Log

18
dB/

Offst
16.4
dB

D

-13.0

dBm
PARvg

Wl 52

LA,

%
v

$3 FC P

I

£ b
50k

Swp

Center 1.710 @
Res BW 18 kHz

B GHz

#WBW 180 kHz

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

CHANNEL HIGHEST

# Agilent

Span 2 MHz
#Sweep 2 5 (1068 pts)

Ref 25 dBm

#fAtten 20 dB

-25.12 dBm

#Hvy
Log

18
dB/

[N

Offst

)

sl )

M

Center 1.755 @
#Res BH 18 kHz

B 8 GHz

#WBW 180 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 (1068 pts)
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WiReELESS
a DEKRA company

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

= Agilent

Ref 25 dBm #Atten 20 dB -29.11 dBm
#Hvy
Log
14

O e A

AA
£
£>50k
Swp
Center 1.710 880 B GHz " Span 2 MHz
#Res BH 18 kHz #JBK 108 kHz #Sweep 2 5 (1068 pts)

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

Ref 25 dBm #ltten 28 dB . -29.71 dBm
#Hug

$3 FC e

£

>G50k

SwWp

Center 1.755 000 @ GHz Span 2 MHz
#Res BH 18 kHz #UBH 108 kHz #Sweep 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS
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LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 3 MHBand 1V)
CHANNEL LOWEST

# Agilent

Ref 25 dBm #Atten 20 dB - -19.85 dBm
#Hvy

Log it

é%f;t / \
4 /N

-13.0
dBm

PARvg

/? N
ML 52 MM
53 FCl, | et =

AA
£t
250k
Swp

Center 1.718 A0A GHz Span 2 MHz
#Res BH 38 kHz #JBK 108 kHz #Sweep 2 5 (1068 pts)

NOTE: The equipment transmits at the maximum oupouter

LTE QPSK MODULATION. RB = 1, Offset = Max, BW = 3 Nk (Band IV)
CHANNEL HIGHEST

3 Agilent

Mkrl 1.755 @17 @ GHz

Ref 25 dBm #Atten 20 dB -19.35 dBm
#Avg
Log J—

19

N

OFfst

16.4 / \

B

2138 ; by

dBm //

FAvg q\
f M

V1os2 M ",

53 FC i

£

50k

Swp

Center 1.755 080 6 GHz Span 2 MHz
#Res BH 38 kHz #WBW 188 kHz #3weep 2 5 (1008 pts)

NOTE: The equipment transmits at the maximum oupouter
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g P D E KRA

LTE QPSK MODULATION. RB = All, Offset = 0, BW = 3 Mz (Band IV)
CHANNEL LOWEST

# Agilent

Mkrl 1.789 933 @ GHz
Ref 25 dBm #Atten 28 dB -27.72 dBm
#Fwg
Log
18
dB/
Offst g e
16.4 /“
dB

ol ,f

-13.8 7
dBrm /
PAva 1

33 FC
AA
£t
f>50k
Swp

Center 1.719 BAB B GHz Span 2 MHz
#Res BN 38 kHz #UBH 108 kHz #Sweep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum oupouter
CHANNEL HIGHEST

# Agilent

Ref 25 dBm #Atten 20 dB -28.78 dBm
#Fvg
Log
18
dB/
Offst
16.4
dB

ol \

-13.8 g
dBm \

FAvy 1
V1 52 Q\

53 FC WWWMW
AR

£0f:

fhok

Swp

Center 1.755 BAB B GHz Span 2 MHz

#Res BH 30 kHz #\BH 188 kHz #Sweep 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS
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LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 5 MHBand 1V)
CHANNEL LOWEST

# Agilent

Mkrl 1.789 973 8 GHz

Ref 26.4 dBm #Atten 28 dB -22.28 dBm
#Fwg
Log

18

Y f 1\
Offst

16.4 \
dB

] AN

-13.8 ™,
dBm

PAva

o
Wl §2 ,,,,w""/ \“*N\

33 FC et
AA ,MMW
£t e
f>hak
Swp

Center 1.710 B0E GHz Span 2 MHz
#Res BH 51 kHz #UBH 156 kHz #Sweep 2 5 (1008 prs)

NOTE: The equipment transmits at the maximum oupouter
LTE QPSK MODULATION. RB = 1, Offset = Max, BW =5 Nt (Band IV)
CHANNEL HIGHEST

# Agilent
Ref 38 dBm #Atten 38 dB -24.56 dBm
#Fvg
Log
18
4B/ 1\
Offst
16.4 /
dB

: TN
-13.8

dBm AN
FAva // \\
W1 s2 ‘Q\

SRR W - \
AR
Swp
Center 1.755 BAB B GHz Span 2 MHz
#Res BH 51 kHz #BH 158 kHz #Sweep 2 5 C100Q prs)

NOTE: The equipment transmits at the maximum oupouter
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, A T g P D E KRA

LTE QPSK MODULATION. RB = All, Offset = 0, BW =5 Mz (Band IV)
CHANNEL LOWEST
2 Agilent

Ref 25 dBm #Atten 260 dB . -29.74 dBm
#Hwg

AA
£
50k
Swp
Center 1.716 BBE @ GHz Span 2 MHz
#Res BH 51 kHz #UEH 158 kHz #Sneep 2 5 (1008 pts)

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

Ref 38 dBm #Atten 38 dB . -29.73 dBm
#Fvg

1
*d
33 FC
AR \xwwmw
£0f:
fhok
Swp
Center 1.755 BAB B GHz - Span 2 MHz
#Res BH 51 kHz #BH 158 kHz #Sweep 2 5 C100Q prs)

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS
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LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 10 MHBand IV)

CHANNEL LOWEST

NC,

WiReELESS
a DEKRA company

D DEKRA

= Agilent

Ref 38 dBm #Atten 30 dB

Mkrl 1.789 948 9 GHz
-31.51 dBm

#Avg
Log

18
dE/

/T

Offst
16.4
dB

.

ol
-13.8

dBm

PAvg ;/

Wl 52 i/

33 FC P
AA M

£
58k

Swp

Center 1,718 880 GHz
#Res BH 108 kHz #UBH 300 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#3weep 2 5 (1060 prs)

LTE QPSK MODULATION. RB = 1, Offset = Max, BW = 1dHz (Band IV)

CHANNEL HIGHEST

% Agilent

Ref 38 dBm #Atten 30 dB

-31.46 dBm

#Avg
Log

18
dB/ / \
Offst

Nl .

Center 1.755 088 @ GHz
#Res BW 108 kHz #\BH 300 kHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 (1000 pts)
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AT4@

a DEKRA company

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

CHANNEL LOWEST

# Agilent

D DEKRA

Ref 25 dBm #Atten 20 dB

Mkrl 1.789 948 9 GHz
-29.33 dBm

#Fwg
Log

18
dB/

Offst
16.4
dB

ol /

-13.9

dBm
PAva

W1 52

33 FC
AA

£t
f>50k

Swp

Center 1.710 606 8 GHz
#Res BH 108 kHz #\JBH 308 kHz

NOTE: The equipment transmits at the maximum oupouter
CHANNEL HIGHEST

# Agilent

Span 2 MHz
#Sweep 2 5 (1008 prs)

Ref 25 dBEm #Atten 20 dB

-31.86 dBm

#Fvg
Log

18
dB/

Offst

16.4 \
&

ol \

-13.8

dBm
FAva

Wl 52

53 FC
AA

£t
>58k

Swp

Center 1.755 686 8 GHz
#Res BH 108 kHz #\JBH 308 kHz

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS

Span 2 MHz
#Sweep 2 5 (1000 pts)
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NC,

WiReELESS

a DEKRA company

LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 15 MHBand IV)

CHANNEL LOWEST

2 Agilent

Ref 36 dBm

#Atten 30 4B

Mkrl 1.709 924 3 GHz
-28.98 dBm

#Pvg

.

/

Center 1.716 B06 GHz
#Res BH 208 kHz

#VEH 1 MHz

NOTE: The equipment transmits at the maximum oupouter
LTE QPSK MODULATION. RB = 1, Offset = Max, BW = 1dHz (Band V)

CHANNEL HIGHEST

# Agilent

Span 2 MHz
#5weep 2 5 (1000 pts)

Ref 38 dBEm

#Atten 30 dB

-27.68 dBm

#Fvg

Center 1.755 686 8 GHz
#Res BH 208 kHz

#BW 1 MHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 (1000 pts)

D DEKRA
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LTE QPSK MODULATION. RB = All, Offset = 0, BW = 1MHz (Band IV)
CHANNEL LOWEST
2 Agilent

Ref 25 dBm #Atten 260 dB . -26.84 dBm
#Hwg

16.4 //
dB

Center 1.716 BBE @ GHz Span 2 MHz
#Res BH 200 kHz #YEH 1 MHz #Sneep 2 5 (1008 pts)

NOTE: The equipment transmits at the maximum oupouter
CHANNEL HIGHEST

4 Agilent

Ref 25 dBm #Atten 20 dB -30.67 dBm
#Fvg
Log
18
dB/
Offst
16.4
dB

ol
-13.8

dBm \\
FAva
W1 s2 T

33 FC
AA
£0f:
fhok
Swp

Center 1.755 BAB B GHz Span 2 MHz
#Res BH 200 kHz #+VBH 1 MHz #Sweep 2 5 (1000 pts)

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS
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AT-

LTE QPSK MODULATION. RB = 1, Offset = 0, BW = 20 MHBand IV)

CHANNEL LOWEST

# Agilent

NC,

WiReELESS
a DEKRA company

Ref 38 dBm #Atten 30 dB

Mkrl 1.789 3982 9 GHz
-38.47 dBm

#Fwg
Log

18
dB/

Offst
16.4
dB

/

ol
-13.9

dBm

PAva

M1 §2 S

53 BC

AR ]

S T AT,
FTun

Swp

Center 1.710 @80 6 GHz -
#Res BH 308 kHz #BH 1 MHz

NOTE: The equipment transmits at the maximum oupouter

Span 2 MHz
#Sweep 2 5 (1008 prs)

LTE QPSK MODULATION. RB = 1, Offset = Max, BW = 2@Hz (Band 1V)

CHANNEL HIGHEST

# Agilent

Ref 38 dBEm #Htten 38 dB

-29.68 dBm

#Fvg
Log

18
dB/

Offst
16.4
dB

=EY A

dBm o
PAvg T,

Wl 52 gy

53 FC e

AA

£0f:
FTun

Swp

Center 1.755 686 8 GHz
#Res BH 308 kHz

NOTE: The equipment transmits at the maximum oupouter

#BW 1 MHz

Span 2 MHz
#Sweep 2 5 (1000 pts)

D DEKRA
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AT-

NC,

WiReELESS
a DEKRA company

LTE QPSK MODULATION. RB = All, Offset = 0, BW = 2MHz (Band V)

CHANNEL LOWEST

# Agilent

Ref 25 dBm #Atten 20 dB

Mkrl 1.789 3982 9 GHz
-26.48 dBm

#Fwg
Log

18
dB/

Offst
16.4
dB

s

ol

-13.9

dBm
PAvg i

W1 52

53 BC
AA

£t
FTun

Swp

Center 1.710 606 8 GHz
#Res BH 308 kHz #VBH 1 MHz

NOTE: The equipment transmits at the maximum oupouter
CHANNEL HIGHEST

# Agilent

Span 2 MHz
#Sweep 2 5 (1008 prs)

Ref 25 dBEm #Atten 20 dB

-28.31 dBm

#Fvg
Log

18
dB/

Offst
16.4
dB

] .

-13.8 <

dBm \\

PAwvg "t 4

Wl 52

53 FC
AA

£0f:
FTun

Swp

Center 1.755 686 8 GHz
#Res BH 308 kHz #VBH 1 MHz

NOTE: The equipment transmits at the maximum oupouter
Verdict: PASS

Span 2 MHz
#Sweep 2 5 (1000 pts)

D DEKRA
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EKRA company

Radiated emissions

SPECIFICATION
FCC §2.1051 and §27.53 (h).

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

At Po transmitting power, the specified minimureattation becomes 43+10log (Po). and the level im dB
relative Po becomes:
Po (dBm) — [43 + 10 log (Po in mwatts) - 30] =

METHOD

The measurement was performed with the EUT insidareechoic chamber. The spectrum was scanned féom 3
MHz to at least the 10th harmonic of the highestifiency generated within the equipment.

The EUT was placed on a non-conductive stand at me8er distance from the measuring antenna for
measurements below 1 GHz and at 1 m distance fasmements above 1 GHz.

Detected emissions were maximized at each frequeyaptating the EUT and adjusting the measuringam
height and polarization. The maximum meter readiag recorded.

Each detected emission at less than 20 dB respetiet limit is substituted by the Substitution nuethin
accordance with the ANSI/TIA-603-D: 2010.

The test was performed with the equipment transmwifirst in only cellular mode, repeated with tB€ EDR/BT

LE (modulation GFSK, which is the worst case) agdeated with WIFI (802.11b mode which is the woeste)
radios transmitting simultaneously to check theagtpf the co-location of both radio interfaceseThsults and
plots below show the worst results obtained inraitles.
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TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
Measuring 360° I_{[oginng
Antenna able

‘ | | 3 m distance

AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit

Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz.

VWWWWWWWWWWWWWWAVAWY

Horn antenna

EUT
x 2 B
1 m distance

Preamplifier

Horn antenna
for RF link

Shielded control room for
radiated measurements Signalling unit

Spectrum
analyser
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RESULTS

WCDMA AND HSUPA MODULATION

D DEKRA

A preliminary scan determined the WCDMA modulatamthe worst case. The following tables and platsvsthe

results for WCDMA 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 spurious signals were found at less than 20edBect 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 spurious signals were found at less than 20edBect 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 spurious signals were found at less than 20edBect to the limit.
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LTE QPSK AND 16QAM MODULATION. Band IV. BW = 1.4 MH z, 3 MHz, 5 MHz, 10 MHz, 15 MHz and
20 MHz.

A preliminary scan determined the QPSK 1.4 MHz badth as the worst case. The configuration of Ressu
Blocks which is the worst case for conducted pomas used.

The following tables and plots show the resultstiiig configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz
No radiated spurious signals were detected.

Frequency range 1 GHz-18 GHz
No spurious signals were found at less than 20edBect 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 spurious signals were found at less than 20edBect 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..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
17538.75 -51.58 Horizontall -40.31 3.13 10.57 -32.87

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.
WCDMA Band IV

RBW 1 MHz
VBW 3 MHz
Ref 0 dBm Att 0 dB SWT 1 s

F-10

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)
LTE QPSK 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 de
F-10
D1 -13 ¢iBm
F-20
F-30
L _40 I
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.
WCDMA 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

- I ,
m.mww L e e ey

-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 fiety.
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 -13.000 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 fierty.
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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

. |
o A |
MWW T O e R

-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 fiemamy.

LTE QPSK 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 -13.000 dBm

-20 dBm:

-30 dBm:

-40 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 fierty.
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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 dBrm

-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 fiemamy.

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 -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 fremaey.
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FREQUENCY RANGE 3 GHz to 18 GHz.

WCDMA Band IV
CHANNEL: LOWEST

D DEKRA

MultiView Spectrum
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

MultiView Spectrum
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/
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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 y,

-50 dgm

-60 dim

-70 dBm

-80 dBm:

-90 dBm:

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

LTE QPSK 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 -13.000 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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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

-70 dBm

-80 dBm:

-90 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 -13.000 dBm

-20 dBm:

-30 dBm:

W

-70 dBm

-80 dBm

-00 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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