DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E KRA
Sterling, VA 20164

United States of America

FCC LISTED, REGISTRATION
NUMBER: 2764.01 Test report No:
[ACCREDITED) ISED LISTED REGISTRATION 2456ERM.012
Test Lab NUMBER: 23595-1
Cert 2764.01

Test report
REFERENCE STANDARD:

USA FCC Part 24
CANADA ISED RSS-133

Identification of item tested Wireless Module
Trademark Cinterion ALAS5-AM
Model and /or type reference ALAS5-AM

Other identification of the product FCC ID: QIPALAS5-AM

IC: 7830A-ALAS5AM

Features Wireless Module supporting 2G, 3G and 4G Cellular
Technologies

Manufacturer Gemalto M2M GmbH
Werinherstr. 81, 81541 Munich, Germany.

Test method requested, standard USA FCC Part 24 10-1-18 Edition
CANADA IC RSS-133 Issue 6, Jan. 2013 (Amendment
January 2018);
Measurement Guidance 971168 D01 v02r02 for

certification of Licensed Digital Transmitters.
ANSI C63.26 — 2015.

Summary IN COMPLIANCE
Approved by (name / position & Domingo Galvez Digially signed by Domingo
Slgnature) EMC&RF Lab Manager ’ . o - g:ll:vsrszomingoGalvez,
P 0=DEKRA Certification Inc.,
¥ | ou=Regulatory Lab,
o email=dgalvez@dekra.com,
c=US
Date: 2019.07.22 20:40:04 -04'00"
Date of issue 05-21-2019
Report template No FDTO8_21

Report No: 2456ERM.012 05-21-2019



DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E K RA
Sterling, VA 20164

United States of America

Index
CompPetenCes aNd QUATANTEES ........eiiiiiiiiiiiiiiieeie ettt ettt ettt ettt ettt ettt ettt et ettt et ettt ettt e e et e et e eeeeeeeeeeeees 3
(1=t gL = 1IN ot ] oo 1 (o] o PP 3
L0 o Tt = = 1T o1 Y/ PP 3
Data provided by the CENT..........oooi i 4
Usage Of SAMPIES ... 4
Test SAMPIE AESCIIPLION «...ceiiiiii e e e e e e e e e e e e ettt e e e e e e e e eestttaaaeeeaeeennees 5
Identification Of the ClIENT........ oot e e e e e e e eae s e e e e eeeeanees 5
Testing PEriod AN PIACE ... ... 6
[ To Tt U Lo =T oLl 1 1] (o] Y2 PP 6
Environmental CONAItIONS ........oooiiiiiiiiee e 7
ReMArKS and COMIMENTS .......iiiiiiieeiiiie e e et e e e e e e e e e e et a e e e e e e e eeatttna s e eeeaeeesnennnnnns 8
=TS (Lo IRVZ=T £ L od £ PO SUUPPPPPPPPRS 8
0T 11110 P 8
List of equipment used during the teSt............ooiiiiiiiii 9
Appendix A: TeSt RESUILS TOI 2G ... 79
Appendix B: Test RESUIS fOr 3G ... ..o 46
Appendix C: TeSt RESUIS TOr LTE .......cuuiiiiii ettt e e 79

Report No: 2456ERM.012 Page 2 of 187 05-21-2019



DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E K RA
Sterling, VA 20164

United States of America

Competences and guarantees

DEKRA Certification Inc. is a testing laboratory accredited by A2LA (The American Association for Laboratory
Accreditation), to perform the tests indicated in the Certificate 2764.01.

DEKRA Certification Inc. is a testing laboratory competent to carry out the tests described in this report.

In order to assure the traceability to other national and international laboratories, DEKRA Certification Inc. has a
calibration and maintenance program for its measurement equipment.

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

DEKRA Certification Inc. is liable to the client for the maintenance of the confidentiality of all information related
to the item under test and the results of the test.

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

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Certification Inc.

General conditions

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

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

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

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Certification internal document PODTOOQO.

Frequency
(MHz) U(k=2) Units
30-180 3.82 dB
180-1000 2.61 dB
1000-18000 2.92 dB
18000-40000 2.15 dB
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Data provided by the client

D DEKRA

Wireless Module supporting 2G,3G and 4G Cellular Technologies.

DEKRA declines any responsibility with respect to the information provided by the client and that may affect the

validity of results.

Usage of samples

Samples undergoing test have been selected by: The client.

Sample S/01 is composed of the following elements:

Control N° Description Model
2456.08 Cinterion® ALAS5 ALAS5-AM
2456.10 Cinterion® ALAS5 ALAS5-AM
2456.05 Antenna Panorama_LPBEM-7-27
2456.06 Antenna Panorama_LPBEM-7-27

1. Sample S/01 was used for the following test(s):

All conducted and radiated tests indicated in appendix A.
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Test sample description

D DEKRA

POMS. ..o, : Cable
Port name and description Specified | Attached during | Shielded
length test
[m]
No Data Provided ] O
O O]
O O]
O O]
O O]
Supplementary information to the. No Data Provided
POMS. .o :
Rated power supply ......cccceveennnne Reference poles
Voltage and Frequency
L1 L2 |L3 N PE
[0 | AC:230Vac/50Hz. O (O O O 4
O |[AC: o (d g o oo
X | DC:3.3to04.2V
X DC: 3.8V
Rated POWEr .........occvvveviiienennnnn No Data Provided
Clock frequencies ..........ccceeenn No Data Provided
Other parameters..........cccceeeenn No Data Provided
Software Version ................coee... Rev. 1.1.4b
Hardware Version........................: Rev 00.052
Dimensions incm (L xW x D) ....: No Data Provided
Mounting position........................: [0 | Table top equipment
[] | Wall/Ceiling mounted equipment
[] | Floor standing equipment
[] | Hand-held equipment
[] | Other:
Modules/parts ............ccc.coco......... | Module/parts of test item Type Manufacturer
No Data provided
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Accessories (not part of the test Description Type Manufacturer
TEEM) et
Documents as provided by the Description File name Issue date
applicant.......ccccceeeeviviiiiiineee e
Equipment FDT30_15 Declaration_Equipment_ | 2019-05-16
declaration data Data_Gemalto_ ALAS5-AM_signed

Copy of marking plate:

( VN1 Jlif
' Made in Germany Model:
$30960-55940-A100 ALASS-AM
| not for sale

Identification of the client

Gemalto M2M GmbH

Werinherstr. 81, 81541 Munich, Germany

Testing period and place

Test Location DEKRA Certification, Inc.
Date (start) 04-04-2019
Date (finish) 05-06-2019

Document history

Report number Date

Description

2456ERM.012 05-09-2019

First release
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Environmental conditions

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

Min. =15°C
Temperature Max. = 35 °C
200
Relative humidity mlgx :3705 30
Min. = 860 mbar

Air pressure Max. = 1060 mbar

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

Min. =15°C

Temperature Max. = 35 °C
a0

Relative humidity mgx :3705 gjo

Min. = 860 mbar

Air pressure Max. = 1060 mbar

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

Temperature Min. =15°C
Max. = 35 °C

Relative humidity Min. = 30 %
Max. = 60 %

Air pressure Min. = 860 mbar

Max. = 1060 mbar
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Remarks and comments

D DEKRA

The tests have been performed by the technical personnel: Sravani Gollamudi and Koji Nishimoto.

Testing verdicts

Summary

Not applicable N/A
Pass P
Fail F
Not measured N/M

FCC PART 24 /IC RSS-133 PARAGRAPH

Report FCC 24 Spec RSS Spec Clause Test Description ;
Section Clause Verdict | Remark
8§2.1046 and
Al §04.232 RSS-133 Clause 6.4 RF Output power =] N/A
A2 82.1047 RSS-133 Clause 6.2 Modulation characteristics [=] N/A
2.1055 and -
A.3 8 8 RSS-133 Clause 6.3 Frequency stability P N/A
24.235
A4 § 2.1049 RSS-133 Clause 2.3 Occupied Bandwidth P N/A
A5 gg:ggé and RSS-133 Clause 6.5 Spurious emissions at antenna terminals [=] N/A
Spurious emissions at antenna terminals at Block
A.6 §24.238 RSS-133 Clause 6.5 P N/A
edges
§2.1053 and . L
A7 §24.238 RSS-133 Clause 6.5 Radiated emissions [=] N/A
Supplementary information and remarks:
N/A
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List of equipment used during the test

D DEKRA

Conducted Measurements

CONTROL LAST NEXT
NUMBER LESC Ao CALIBRATION | CALIBRATION
1039 Signal analyzer Rohde & Schwarz FSV40 2018/03 2020/03
Wideband Radio Communication Tester
1149 Rohde & Schwarz CMW 500 2018/07 2020/07
1041 EMI Test Receiver Rohde & Schwarz ESR 7 2017/04 2019/03
101 Climatic chamber Espec 2019/10 2020/10
Radiated Measurements
CONTROL LAST NEXT
NUMBER DIESCIRIFTION CALIBRATION | CALIBRATION
Semi anechoic Absorber Lined Chamber
1179 Frankonia SAC 3 plus “L” NIA NIA
BiconicalLog antenna ETS LINDGREN 2017/03 2020/03
1064
3142E
1057 Double-ridge Waveguide Horn antenna 1-18 2017/03 2020/03
GHz
1012 Spectrum analyzer Rohde & Schwarz
ESR26 2018/09 2020/09
1014 Spectrum analyzer Rohde & Schwarz FSV40 2017/03 2019/03
1015,1017,
1019, 1020 Rohde & Schwarz EMC32 software N/A N/A
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Appendix A: Test Results for 2G
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client

Information Description
Modulation GPRS, EDGE
Maximum RF Output Power 30 dBm

Operation mode:

- Operating Frequency Range Band 1900: 1850-1910 MHz

- Nominal Channel Bandwidth Band 1900: 200-300 KHz

Extreme operating conditions

- Temperature range Thom =*15t0 + 35
Tmin =-30
Tmax = +50
Antenna type External attachable Antenna.
Antenna gain 4 dBi

Nominal Voltage

- Supply Voltage 3.8 Vvdc

- Type of power source DC voltage from power supply.

Report No: 2456ERM.012 Page 12 of 187
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DESCRIPTION OF TEST CONDITIONS

The worst case was found when positioned as the table below. Following channel(s) was (were selected for the

final test as listed below:

TEST DESCRIPTION
CONDITIONS

Power supply (V):

Test Frequencies for Conducted tests:

-Lowest Channel: 512 (1850.2 MHZ)
-Middle Channel: 662 (1880.2 MHz)
-Highest Channel: 810 (1909.8 MHz)

Test Frequencies for Radiated tests:

Tested Channel

. . . Modulation
Available Frequencies Frequency | Bandwidth

1850.2 MHz
TC#01

Band 1900 1850 to 1910 MHz 1880.2 MHz | 300 KHz GPRS

1909.8 MHz

Note: This device was tested under all channels and modulations. The worst case
found in GPRS modulation.
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TEST A.1: RF OUTPUT POWER

Product standard: FCC Part 24 / IC RSS-133

LIMITS:

Test standard: FCC 82.1046 and §24.232 / RSS-133 Clause 6.4

LIMITS

Fixed. mobile. and portable (hand-held) stations are limited to 2-watt EIRP (30 dBm). Fixed stations are limited to a
maximum antenna height of 10 meters above ground. Mobile and portable stations operating in these bands must
employ a means for limiting power to the minimum necessary for successful communications.

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

RSS-133 Clause 6.4

The equivalent isotropically radiated power (e.i.r.p.) for transmitters shall not exceed the limits given in SRSP-510.
Moreover, base station transmitters operating in the band 1930-1995 MHz shall not have output power exceeding
100 watts.

In addition, the transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for more than 0.1% of the
time using a signal corresponding to the highest PAPR during periods of continuous transmission.

TEST SETUP
Spectrum
— Analyser
Priwer
EUT —— Attenuator
devicier
Signalling
L Unit
|
sLoply
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D DEKRA

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

GPRS Modulation:

Channel Average power at Maximum declared Maximum E.I.R.P. PAPR (dB)
antenna port (dBm) antenna gain (dBi) average power (dBm)
Lowest 29.64 4.0 33.64 6.03
Middle 29.60 4.0 33.60 8.52
Highest 29.58 4.0 33.58 10.00
Measurement uncertainty (dB) <+0.95
Edge Modulation:
Channel Average power at Maximum declared Maximum E.I.R.P. PAPR (dB)
antenna port (dBm) antenna gain (dBi) average power (dBm)
Lowest 25.74 4.0 29.74 8.06
Middle 25.79 4.0 29.79 6.61
Highest 25.61 4.0 29.61 8.46
Measurement uncertainty (dB) <+0.95
Report No: 2456ERM.012 Page 15 of 187 05-21-2019
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TEST RESULTS (Cont):

GPRS:

Lowest channel
Spectrum ®]

Ref Level 33.50 dBm  Offset 11.00 dB & RBW 10 MHz
Att 45 de AQT 1.6 ms Input 1 AC
SGL PS

Q15a Clrw

CF 1.8502 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | peak | crest | 10% | 1% |

Samples: 100000

0.1% | 0.01% |

Trace 1 | 20.00 dBm 35.04dBm | 505dB | 594dB | £.03de

6.03d8 | 603de |

Middle channel
Spectrum @]

Ref Level 39.50 dBm  Offset 11.00 dB & RBW 10 MHz
Attt 45 dB AQT 1.6 ms Input 1 AC
SGL PS

Q153 Clrw

CF 1.8802 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crest | 10% | 1% |

o.19%% |

Samples: 100000

0.01% |

Trace 1 | 27.28 dBm 35.71dBm | 8.43d8 = 8.38de | g8.40dB

.52 dB. |

.52 de |
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TEST RESULTS (Cont):

Highest channel

Spectrum (X

Ref Level 39.50 dBm  Offset 11.00 dB @ RBW 10 MHz
Att 45 de AQT 1.6 ms Input 1 AC
SGL PS

O15a Clrw

CF 1.9098 GHz

Mean Pwr + 20.00 dB

Ccomplementary Cumulative Distribution Function

Samples: 100000

EDGE:
Lowest channel

Mean | peak | crest | 10% | 1% 0.1% | 0.01% |
Trace 1 [ 25.74 dBm | 35.66 d&m 9,91 dB 9.80 db 9.94 db 10,00 dB 10.03 dB
Spectrum  (®) [T]

Ref Level 39.50 dBm Offset 11.00 dB & RBW 10 MHz
Att 45 dB AQT 1.6 ms Input 1 AC
SGL PS

©15a Clrw

CF 1.8502 GHz

Mean Pwr + 20.00 dB

complementary Cumulative Distribution Function
mean | peak | crest | 1000 | 1%

Samples: 100000

0.1% | 0.01% |

Trace 1 31.65 dBm 39.61 dBm 7.96 dB 7.94 dB 8.03 dB

8.06 dB 8.06 dB
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TEST RESULTS (Cont):

Middle channel

Spectrum @] ITJ
Ref Level 39.50 dBm Offset 11.00 dB & RBW 10 MHz
Att 45 dB AQT 1.6 ms Input 1 AC
SGL PS
©15a Clrw

CF 1.8802 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 100000

Mean | Peak |  crest | 10% | 1% | 0.1% | o0.01% |
Trace 1 | 33.13 dBm 39.65dBm | 6.52dB | 6.46dB | A.58 dB 6.61d8 | A.61dB
Highest channel
Spectrum ®] l?l

Ref Level 39.50 dBm Offset 11.00 dB & RBW 10 MHz
Att 45dB  AQT 1.6 ms Input 1AC
SGL PS
©1Sa Clrw

CF 1.9098 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Mean | Peak | Crest | 10%

| 1%

Samples: 100000

| 0.1% |  0.01% |

8.38 dB

__Trace 1 | 10.92 dBm 19.38 dBm 8.46 de

8.46 dB

8.46 dB 8.52 dB
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D DEKRA

TEST A.2: MODULATION CHARACTERISTICS

Product standard:

FCC Part 24 / IC RSS-133

LIMITS:

Test standard: FCC §2.1047 / RSS-133 Clause 6.3

LIMITS

A curve or equivalent data which shows that the equipment will meet the modulation requirements of the rules

under which the equipment is to be licensed.

The devices shall employ digital modulation techniques.

TEST SETUP
Spectrum
— Analyser
Prwer
EUT —— Attenuator
devicer
Signalling
L Unit
=
Suoply
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01

TEST RESULTS:

PASS

GPRS Modulation

Spectrum @]

Ref Level 40 .50 dBim Offset 10.50 dB & RBW 10 kHz
Att 50dB @ SWT 1 ms & YBW 30 kHz
SGL PS

Input 1 AC

O 1Pk Clrw

30 dR

M1[1] M1 33.85 dBm
¥ 759.760 ps

z0 dBm

10 dBm

0 dBm

-10 dBm

-20 dém

-30 dém

-40 dBm

-50 dBm

CF 1.8502 GHz 1000 pts

100.0 ps/

Edge Modulation

Spectrum )

(7]

Ref Level 40.50 dBém Offset 10.50 dB & RBW 10 kHz
Att S0 dE & SWT 1ms @ VBW 30 kHz
SGL PS

Input 1 AC

O 1Pk Clrw

30 dBm

M1[1] 28.65 dBm
92?1}1? 7 ps
v

20 dém

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dem

-50 dBm

CF 1.8502 GHz 1000 pts

100.0 ps/
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TEST A.3: FREQUENCY STABILITY

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC 82.1055 and § 24.235 / RSS-133 Clause 6.3

LIMITS

The frequency stability shall be enough to ensure that the fundamental emissions stay within the authorized bands
of operation.

TEST SETUP

The frequency tolerance measurements over temperature variations were made over the temperature range of

—30°C to +50°C. The EUT was placed inside a climatic chamber and the temperature was raised hourly in 10°C
steps from —30°C up to +50°C.

The supply voltage was varied between 85% and 115% of nominal voltage.

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

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

MAtH My Bl
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

GPRS MODULATION.

Frequency stability over temperature variations

Temr(JoeCr)ature Freque(zﬂg/ Error Frequ(gr;(;%/)Error Frequency Error (%)

50 24.1 0.0128 0.00000128

40 22.78 0.0121 0.00000121

30 22.32 0.0119 0.00000119

20 12.56 0.0067 0.00000067

10 21.23 0.0113 0.00000113

0 23.28 0.0124 0.00000124
-10 22.93 0.0122 0.00000122
-20 17.54 0.0093 0.00000093
-30 22.25 0.0118 0.00000118

Frequency stability over voltage variations

Battery Supply Frequency Error Frequency Error o
voltage Voltage (V) (H2) (ppm) Frequency Error (%)
Vmax 4.37 21.34 0.0113 0.00000113
Vmin 3.23 19.24 0.0102 0.00000102
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TEST A.4: OCCUPIED BANDWIDTH

Product standard:

FCC Part 24 / IC RSS-133

LIMITS:
Test standard:

FCC § 2.1049 / RSS-133 Clause 2.3

LIMITS

Reference only.

TEST SETUP

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator,
power splitter and spectrum analyzer. The EUT was controlled via the Universal Radio Communication tester
R&S CMW500 selecting maximum transmission power of the EUT and different modes of modulation. The
99% occupied bandwidth and the -26 dBc bandwidth were measured directly using the built-in bandwidth

measuring option of spectrum analyzer.

Prwver 1
— Altenuator
EUT —imw

|
suoply

Spectrum
Analyser

Signalling
Unit

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
GPRS MODULATION.
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 243.33 245.00 243.33
-26 dBc bandwidth (kHz) 316.90 322.70 314.00
EDGE MODULATION.
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 245.00 245.00 245.00
-26 dBc bandwidth (kHz) 315.50 316.90 315.50
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TEST RESULTS (Cont):

GPRS MODULATION.
Lowest Channel 99% Occupied Bandwidth

Spectrum (X

(=)

Ref Level 40.00 dBm Offset 11.00 dB @ RBW 5 kHz
Att 45 dB & SWT 1s @ YBW 20 kHz Mode Sweep
PS

Input 1 AC

O 1Pk View

M1[1]

30 dBm Occ Bw

T2
T1
20 dBém =

-34.89 dBm
1.84970000 GHz
243.333333333 kHz

10 dBm

0dem

-10 dBm

-20 dBm

1—30 dBm
=

-40 dBm

-50 dém

CF 1.8502 GHz 600 pts

Span 1.0 MHz

Lowest Channel -26dBc Bandwidth kHz

Spectrum (€3]

(=]

Ref Level 40.00 dBm Offset 11.00 dB & RBW 10 kHz

PS

Att 45 de & SWT 1s & VBW 30 kHz Mode Sweep

Input 1 AC

O 1Pk View

v D3[1]
30 dBm

mM1[1]
20 dBm

0.12 dB

316.90 kHz
34.45 dBm
1.85016820 GHz

10 dBm £

0 dBm

-10 dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

CF 1.8502 GHz 691 pts

Span 1.0 MHz

Marker
Type | Ref | Trc | X-value | Y-value |  Function

Function Result

M1 1 1.8501682 GHz 34.45 dBm
D2 M1 1 -125.9 kHz -26.84 dB
D3 D2 1 316.9 kHz 0.12 de
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TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

®)

Spectrum

B

Ref Level 40.00 dBm
Att 45 dB @ SWT
PS

Offset 11.00 dB & RBW
1s & VYBW 20 kHz

5 kHz

Mode Sweep

Input 1 AC

O 1Pk View

30dBm

M1[1]

Occ Bw

-41.32 dBm
1.87970000 GHz
245.000000000 kHz

20 dBm

a4

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dém

i, dsm

S0 dem

CF 1.8802 GHz

600 pts

Span 1.0 MHz

Middle Channel 26dBc Bandwidth kHz

Spectrum  (X)

Ref Level 40.00 dbm
Att 45 dB @ SWT
PS

Offset 11.00 dB & RBW 10 kHz
1s @& VBW 30 kHz

Mode Sweep

Input 1 AC

Q1Pk View

30 dBm

D3[1]

M1[1]

0.63 dB

322.70 kHz
33.02 dBm
1.88018260 GHz

20 dBm

10 dBm

B

0 dém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.8802 GHz

691 pts

Span 1.0 MHz

Marker
Type | Ref | Trl:|

X-value

Y-value |

Function

Function Result |

M1 1
D2 M1 1
D3 D2 1

1.8801826 GHz
-146.2 kHz
322.7 kHz

33.02 dBm
-27.80 dB
0.63 dg
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TEST RESULTS (Cont):

Highest Channel 99% Occupied Bandwidth

Spectrum  (X)

(=)

Ref Level 40.00 dbm Offset 11.00 dB & RBW
Att 45 dB & SWT 1s @& VBW
PS

5 kHz

20 kHz  Mode Sweep Input 1 AC

O 1Pk View

mM1[1]

Occ Bw

30 dBm

-42.12 dBm
1.90930000 GHz
243.333333333 kHz

20 dBm

ap

v

10 dem

0 dBm

-10 dBm

-20 dBm

-30 dém

&40 (ol=1

-50 dBm

CF 1.9098 GHz

600 pts

Span 1.0 MHz

Highest Channel 26dBc Bandwidth kHz

Spectrum (X

()

PS

Ref Level 40.00 dBm Offset 11.00 dB & RBW 10 kHz
Att 45 dB & SWT 1s & VBW 30 kHz Mode Sweep

Input 1 &C

O 1Pk View

D3[1]
M1

30 dBm

mM1[1]

0.10dB

314.00 kHz
33.58 dBm
1.90978700 GHz

20 dem

i
)

o
h

10 dem

[»2

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.9098 GHz

601 pts

Span 1.0 MHz

Marker

Type | Ref | Tre | X-value | Y-value |  Function |

Function Result |

M1 [ 1 1.909787 GHz
p2| M1 1| -144.7 kHz |
D3| D2 1 314.0 kHz

33.58 dBm
-26.17 de |
0.10 de
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TEST RESULTS (Cont):

EDGE MODULATION.
Lowest Channel 99% Occupied Bandwidth

Spectrum  (X)

(=)

Ref Level 40.00 dém
Att 45 dB @ SWT
PS

Offset 11.00 dB @ RBW 5 kHz
1s @ VBW 20 kHz

Mode Sweep

Input 1 AC

O 1Pk View

‘ M1[1]

30 dém

2

Occ Bw

245.000000000 kHz

-37.68 dBm
1.84970000 GHz

20 dBm

v

10 dBm

0 dem

-10 dBm

-20 dém

-30 dém
1

-
-40 dBm

-50 dBm

CF 1.8502 GHz

600 pts

Span 1.0 MHz

Lowest Channel -26dBc Bandwidth kHz

Spectrum  (X)

(&)

Ref Level 40.00 dBm
Att 45 dB & SWT
PS

Offset 11.00 dB @ RBW 10 kHz
1s @ VBW 30 kHz

Mode Sweep

O1Pk View

v

30 dBm

my , D3l1]

M1[1]

-0.22 dB
315.50 kHz
36.96 dBm)|
1.85021300 GHz|

20 dBm

o

F 21

o

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.8502 GHz

601 pts

Span 1.0 MHz

Marker
Type | Ref | Tr|:| X-value

Y-value | Function

|

M1 | 1 1.850213 GHz
p2| ™mi| 1] -170.8 kHz
D3 D2 1 315.5 kHz

36.96 dBm
-26.04 dB
-0.22 dB

Function Result |
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TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

Spectrum  (X)

Ref Level 40.00 dBm Offset 11.00 dé & RBW
Att 45 dB & SWT
PS

1s & VBW 20 kHz

5 kHz

Mode Sweep Input 1 AC

O1Pk View

-38.98 dBm
1.87970000 GHz
245.000000000 kHz

M1[1]

Occ Bw

30 dBm

T2

20 dBm

T

10 dBm

0 dBm

-10 dBm

-20 dém

-30 dBm

1

[-40 dem

-50 dBm

CF 1.8802 GHz

600 pts Span 1.0 MHz

Middle Channel 26dBc Bandwidth kHz
Spectrum  (X)

(=

Ref Level 40.00 dBm
Att 45 dBb & SWT
PS

Offset 11.00 dB & RBW 10 kHz
1s & VBW 30 kHz

Mode Sweep Input 1 AC

01Pk View

1.57 dB
316.90 kHz

Y1 D3[1]

30 dBm

37.39 dBm
1.88018990 GHz

M1[1]

20 dBm

03

Bir

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.8802 GHz

601 pts Span 1.0 MHz

Marker
Type | Ref | Tr[:I

X-value | Y-value |

Function | Function Result |

M1 | 1 1.8801899 GHz
p2] M1 1 -140.1 kHz
D3 D2 1 316.9 kHz

37.39 dém |
-27.69 dB |
1.57 de
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TEST RESULTS (Cont):

Highest Channel 99% Occupied Bandwidth

Spectrum (X

(=)

Ref Level 40.00 dBm Offset 11.00 dB & RBW
Att 45 dB @ SWT
PS

1s & VBW 20 kHz

5 kHz
Mode Sweep

Input 1 AC

O 1Pk View

M1[1]

Occ Bw

30 dBm

12

-36.92 dBm
1.90930000 GHz
245.000000000 kHz

20 dBm

v

10 dém:

0 deém

-10 dBém

-20 dBm

-30 dém
|8

1]
-40 dBm

-50 dBm

CF 1.9098 GHz

600 pts

Span 1.0 MHz

Highest Channel 26dBc Bandwidth kHz

Spectrum (X

(=]

Ref Level 40.00 dBm
Att 45 dBe & SWT
PS

Offset 11.00 dB & RBW 10 kHz
1s @& VBW 30 kHz

Mode Sweep

Input 1 AC

O1Pk Yiew

Tm1 D2[1]

30 dém

M1[1]

-26.58 dB
-149.10 kHz
37.51 dBm
1.90978990 GHz

20 dém

10 dBm

0 dém

-10 dBm

-20 dBm

-30 dem

-40 dBm

-50 dBm

CF 1.9098 GHz

691 pts

Span 1.0 MHz

Marker
Type | Ref | Trc |

X-value

Y-value |

Function

|

Function Result |

M1 1
pz| mi| 1]
D3 D2 1

1.9097899 GHz
-149.1 kHz
315.5 kHz

37.51 dBm

-26.58 dg |
0.32 de
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TEST A.5: SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC §2.1051 and § 24.238 / RSS-133 Clause 6.5

LIMITS

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

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

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

TEST SETUP

The EUT RF output connector was connected to a spectrum analyzer and to the Universal Radio Communication
Tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50-ohm attenuator and a power splitter.

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

Spectrum
— Analyser
Priver
— AltenuEtor
al devider
Signalling
L Unit
=
Soply
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Frequency range 9 KHz — 18 GHz

GPRS MODULATION.

Lowest Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.

EDGE MODULATION.

Lowest Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.

Middle Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.

Highest Channel

No spurious signal was found at less than 10 dB respect to the limit in the frequency range.
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TEST RESULTS (Cont.):

GPRS MODULATION.
Lowest Channel

] o
Spectrum ®

Ref Level 40.50 dBm Offset 12.00 dB & RBW 1 MHz
Att 45 dB @ SWT Ss @ YBW 3 MHz
@ 1Rm View

Mode Auto Sweep

30 dBm

20 dBm

10 dBm

0 dem

-10 dBm

01 -13.000 dBm

-20 dem

-30 dBm - A it
PP fV e

-40 dBm

-S0 dém

Start 9.0 kHz 10000 pts Stop 18.0 GHz

Middle Channel

Spectrum | TI

Ref Level 40.50 dBm Offset 12.00 dB & RBW 1 MHz

Att 45 dB @ SWT 55 & YBW 3 MHz Mode Auto Sweep
@ 1Rm View

30 dBm

20 dBm

10 dém

0 dBm

-10 dém

D1 -13.000 dBmr

-20 dBm

30 dim M =%
W

Lrreame ™™ [\ g Tk 4 -
-40 dBm
-50 dBm
start 9.0 kHz 10000 pts Stop 18.0 GHz
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TEST RESULTS (Cont):

Highest Channel

Spectrum | T

Ref Level 40.50 dBEm Offset 12.00 dB & RBW 1 MHz

Att 45 dB @ SWT 55 @ VBW 3MHz Mode Auto Sweep
@ 1Rm View

30 dBm

20 dEm

10 dBm

0 dBm

-10 dem

D1 -13.000 dBm

-20 dem

30 dem M e\
rp\r“"l/""’

I—— Fe S i

-40 dBm

S0 dem

Start 9.0 kHz 10000 pts

Stop 18.0 GHz

EDGE MODULATION.
Lowest Channel

Spectrum A

Ref Level 40.50 dBm Offset 12.00 dB & RBW 1 MHz

Att 45 db @ SWT 55 @ VBW 3 MHz Mode aAuto Sweep
@ 1Rm View

30 dBm

20 dBém

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

-20 dBm

-30 dém M o
rﬂl"

-40 dBm

-50 dBm

Start 9.0 kHz 10000 pts

Stop 18.0 GHz
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TEST RESULTS (Cont):

Middle Channel

Spectrum | Ly

Ref Level 40.50 dBm Offset 12.00 dB & RBW 1 MHz

Att 45 dB & SWT 55 @ VBW 3MHz Mode Auto Sweep
@ 1Rm View

30 dém

20 dém

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

-20 dBm

30 dBm PR RS
r___,?.."___,w.-d—' (NP S

-40 dBm

-50 dBm

Start 9.0 kHz 10000 pts Stop 18.0 GHz

Highest Channel

Spectrum | ||:|2\‘1

Ref Level 40.50 dBm Offset 12.00 dB & RBW 1 MHz

Att 45 dB & SWT Es & YBW 2 MHz Mode Auto Sweep
@ 1Rm Yiew

30 dBm

20 dem

10 dBm

0 dBm

-10 dBm

11 -13.000 dem

-20 dBm

30 dEm M 1 ]

-40 dBm

-50 dBem

Start 9.0 kHz 10000 pts Stop 18.0 GHz
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TEST A.6: SPURIOUS EMISSIONS AT ANTENNA TERMINALS AT BLOCK EDGES

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC § 24.238 / RSS 133- Clause 6.5

LIMITS

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

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

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

TEST SETUP

The EUT RF output connector was connected to a spectrum analyzer and to the Universal Radio Communication
Tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation)
using a 50 ohm attenuator and a power splitter.

The reading of the spectrum analyzer is corrected with the attenuation loss of connection between output terminal
of EUT and input of the spectrum analyzer.
For LTE mode the configuration of modulation which is the worst case for conducted power was used.

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

Spectrumn
— Analyser
—
EUT —— Attenuator POV
L dlenidier
Signalling
L |[Unit
=
Soply
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
GPRS MODULATION RB=1 RB=1
Offset =0 Offset =0
BW =5 MHz BW =10 MHz
Maximum measured level
at lowest and Highest -20.05 -19.08
Block Edge at antenna
port (dBm)
EDGE MODULATION RB=25 RB=50
Offset =0 Offset =0
BW =5 MHz BW =10 MHz
Maximum measured level
at lowest and Highest -16.92 -20.88

Block Edge at antenna
port (dBm)
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TEST RESULTS (Cont):

GPRS MODULATION.

Lowest Channel

Spectrum

Att 45 dB SWT
PS

®

(=)

Ref Level 39.50 dBm  Offset 11.00 dB & RBW
63.3 ps @ YBW 100 kHz

30 kHz

Mode aAuto FFT

Input 1 AC

O1Rm Yiew

M1[1]

-20.05 dBm
1.84987170 GHz

30 dBm

20 dBm

10 dBm

0 dBrmn

-10 dBmi

D1 -13.000 dBm

M1

-20 dBém

-30 dBm

-40 dBm

-50 dBm

CF 1.85 GHz

600 pts

Span 2.0 MHz

Highest Channel

Spectrum

Att 45dB SWT
PS

®

&}

Ref Level 39.50 dBm  Offset 11.00 dB & RBW

30 kHz

63.3 ps @ ¥YBW 100 kHz

Mode Auto FFT

Input 1 AC

O1Rm View

M1[1]

-19.08 dBm
1.91011500 GHz

20 dBm

20 dBm

10 dBrn

0 dBm

-10 dBm

D1 -13.000 dBm

M1

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.91 GHz

600 pts

Span 2.0 MHz
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TEST RESULTS (Cont):

EDGE MODULATION.

Lowest Channel

Spectrum (X o

Ref Level 41,00 dBm  Offset 11.00 dB & RBW 30 kHz
Att 50 dE  SWT 63.3 ys @ YBW 100 kHz Mode Auto FFT  Input 1 AC

PS
O 1Rm View

M1[L] -16.92 dBm
1.84986500 GHz

30 dBm

20 dBm

10 dBm

0 dem

-10 dBm

01 -13,000 dBm Tt

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.85 GHz 600 pts Span 2.0 MHz

Highest Channel

DE_

Spectrum (%) [
Ref Level 39.50 dBm Offset 11.00 dB & RBW 30 kHz
Attt 45 dB SWT 63.3 ps & VBW 100 kHz Mode Auto FFT  Input 1 AC
PS
Q1Rm View

mMi1[1] 20.88 dBm
1.91012830 GHz

30 dém

20 deém

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.91 GHz 600 pts Span 2.0 MHz
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TEST A.7: RADIATED EMISSIONS

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC §2.1053 and §24.238 /RSS-133 Clause 6.5

LIMITS

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

At Po transmitting power of 2 watts (33 dBm), the specified minimum attenuation becomes 43+10log (Po). and
the level in dBm relative to Po becomes:

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

TEST SETUP

The measurement was performed with the EUT inside an anechoic chamber. The spectrum was scanned from 30
MHz to at least the 10th harmonic of the highest frequency generated within the equipment.

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

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

Radiated measurements < 1GHz

ALC Chamber | Antenna
/_ Tower
. 3m [ — ) | Bi-log
EUT v ’ Antenna
'! 1~4m Reference‘/
point | RF
{ T i SE b cable EMI Test
] i ] s Receiver
Tumtable | ¥ v :
0.8m m | Pre-amplifier
4 A [ .y BmEE
i | — > =
7 7 _/ > - 1 [
Reference ground plane Control reom

Radiated measurements > 1GHz

L T e Boresight

L /__ Antenna

tower

Horn

H Rl -".
i antenna
EUT
\ A

Spectrum
analyzer

P

Turntable 0.8m A im
i [
A A 30em l:‘,
A oA Pre-amp =

I 1 | ]

ALC chamber Control room
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

A preliminary scan determined the GPRS Modulation as the worst case. The configuration of Resource Blocks
which is the worst case for conducted power was used.

The following plots show the results for this configuration.

No spurious signal was found at less than 20dB respect to the limit in all the frequency ranges.

TEST RESULTS (Cont): Low Channel

FREQUENCY RANGE: 30-1000 MHz

30

Level indBm

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

P+ _MAXH P+ _CLRWR = TX limits to Spurious Emissions FCC22, 24, 27
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TEST RESULTS (Cont): Low Channel
FREQUENCY RANGE: 1-18 GHz
Frequency | PK+ CLRWR | PK+ MAXH Comment
(MHz) dBm) (dBm)
1860.000000 -48.59 26.75 Fundamental
30T
201
101
D_.
-101 T lindits to Spitiol s Emigsittis FOC22.24.27

Level indBm
5

2G 3G 4G 5G 6 8

1G 10G 18G
Frequency in Hz
—  PK+_MAXH PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27

FREQUENCY RANGE: 18-20 GHz

T limits to. Spurioi.s Emissidns FCC22, .24, 27

Level indBm

19

18 18.2 18.4 18.6 19.4 19.6 19.8 20
Freauency in GHz
—  PK+_MAXH —  PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27
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TEST RESULTS (Cont): Mid Channel

FREQUENCY RANGE: 30MHz -1 GHz

Level indBm

30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

PR+ MAXH P+ CLRWR = TX limits to Spurious Emissions FCC22, 24, 27
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TEST RESULTS (Cont): Mid Channel
FREOQUENCY RANGE: 1-18 GHz
Frequency PK+ CLRWR PK+_ MAXH Comment
(MHz) (dBm) (dBm)
1880.000000 -48.95 23.77 Fundamental
30
204
104
D-.
-0 TR lirfits to: Sptici & E missions FCC22 2427

Level indBm
5

1G 2G 3G 4G 5G B 8 10G 18G
Frequency in Hz
——  PK+_MAXH —  PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27

FREQUENCY RANGE: 18-20 GHz

T limits to. Spuriog s Emissions ECC22,.24, 27

Level indBm

b ' . : - T | ki it
Cl I R R e fL'V“‘iw‘vi‘Jll bt bbbl | ol P W R

18.8

19 19.2

18 18.2 18.4 18.6 19.4 19.6 19.8 20
Frequency in GHz
—  PK+_MAXH PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27
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TEST RESULTS (Cont): High Channel

FREQUENCY RANGE: 30MHz-1 GHz

-0+ T limits to Spurious Emissiong FOC22 2427

Level indBm

80 100M 200 300 400 500 800 1G

30M 50 B0

Frequency in Hz
PE+_MAXH P+ _CLRWR = T limits to Spurious Emissions FCC22, 24, 27
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TEST RESULTS(Cont.): High Channel
FREQUENCY RANGE: 1-18 GHz
Frequency PK+ CLRWR PK+_ MAXH Comment
(MHz) (dBm) (dBm)
1900.000000 3.72 29.22 Fundamental

T litaits to Syt & Emiggians FCC22 2427

Level indBm

4G 5G 6

1G 2G 3G 8 10G 18G
Freguency in Hz
——  PK+_MAXH —  PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27

FREQUENCY RANGE: 18-20 GHz

Level indBm

19

18 18.2 18.4 18.6 19.4 19.6 19.8 20
Freauency in GHz
——  PK+_MAXH PK+_CLRWR = TX limits to Spurious Emissions FCC22, 24, 27
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Appendix B: Test Results for 3G
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client

Information Description
Modulation WCDMA, HSPA
Maximum RF Output Power 24 dBm

Operation mode:

- Operating Frequency Range Band 2: 1850-1910 MHz

- Nominal Channel Bandwidth Band 2: 5 MHz

Extreme operating conditions

- Temperature range Thom =*15t0 + 35
Tmin =-30
Tmax = +50
Antenna type External attachable Antenna.
Antenna gain 4 dBi

Nominal Voltage

- Supply Voltage 3.8 Vdc

- Type of power source DC voltage from power supply.
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DESCRIPTION OF TEST CONDITIONS

The worst case was found when positioned as the table below. Following channel(s) was (were selected for the
final test as listed below:

TEST DESCRIPTION
CONDITIONS

Power supply (V):

Test Frequencies for Conducted tests:

-Lowest Channel: 9263 (1852.6 MHZ)
-Middle Channel: 9400 (1880 MHz)
-Highest Channel: 9537 (1907.4 MHz)

Test Frequencies for Radiated tests:

Tested Channel Modulation
Available Frequencies Frequency | Bandwidth
1852.6 MHz
TC#01
Band 2 1850 to 1910 MHz | 1880 MHz 5 MHz WCDMA
1907.4 MHz

Note: This device was tested under all channels and modulations. The worst case
found in WCDMA modulation.
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TEST B.1: RF OUTPUT POWER

Product standard: FCC Part 24 / IC RSS-133

LIMITS:

Test standard: FCC 82.1046 and 824.232 / RSS-133 Clause 6.4

LIMITS

Fixed. mobile. and portable (hand-held) stations are limited to 2-watt EIRP (30 dBm). Fixed stations are limited to a
maximum antenna height of 10 meters above ground. Mobile and portable stations operating in these bands must
employ a means for limiting power to the minimum necessary for successful communications.

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

RSS-133 Clause 6.4

The equivalent isotropically radiated power (e.i.r.p.) for transmitters shall not exceed the limits given in SRSP-510.
Moreover, base station transmitters operating in the band 1930-1995 MHz shall not have output power exceeding
100 watts.

In addition, the transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for more than 0.1% of the
time using a signal corresponding to the highest PAPR during periods of continuous transmission.

TEST SETUP
Spectrum
— Analyser
Priwer
EUT —— Attenuator
devicier
Signalling
L Unit
|
sLoply
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D DEKRA

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

WCDMA Modulation:

Report No: 2456ERM.012
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Channel Average power at Maximum declared Maximum E.I.R.P. PAPR (dB)
antenna port (dBm) antenna gain (dBi) average power (dBm)
Lowest 24.45 4.0 28.45 2.7
Middle 24.4 4.0 28.4 3.04
Highest 24.39 4.0 28.39 2.9
Measurement uncertainty (dB) <+0.95
HSPA Modulation:
Channel Average power at Maximum declared Maximum E.I.R.P.
antenna port (dBm) antenna gain (dBi) average power (dBm)
Lowest 22.6 4.0 26.6
Middle 23.5 4.0 27.5
Highest 23.29 4.0 27.29
Measurement uncertainty (dB) <+0.95
05-21-2019
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TEST RESULTS (Cont):

WCDMA:

Lowest channel

Middle channel

Ref Level 39.50 dém Offset 11.00 dB & RBW 10 MHz
Att 45de AQT 1.6 ms Input 1 4C
SGL PS

015Sa Clrw

CF 1.8526 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crast | 10%

1%

0.1%

Samples: 100000
| 0.01% |

Trace 1 | 23,46 dBm 26,31 dbm 2.85 db 1.57 d&
—

2.41 dB

2,70 dB&

2,78 dB

Ref Level 39.50 dBm  Offset 11.00 dB & RBW 10 MHz
Att 45dB AQT 1.6 ms Input 1 AC
SGL PS

015a Clrw

CF 1.88 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | crest | 10% | 1% | 0% | 0.01% |
Trace 1 23.39 dBm 26.61 dBm 3.22 db 1.65 dB 2.67 d& 3.04 dB 3.16 dB
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TEST RESULTS (Cont):

Highest channel

Ref Level 39.50 dBm  Offset 11.00 d® & RBW 10 MHz
Att 45de AQT 1.6 ms Input 1 4C
SGL PS

@15a Clrw

CF 1.9074 GHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | peak | crest | 10% | 1% | 0.1% | op.019% |
Trace 1 23.61 dBm 26.73 dBm 3.12 dB 1.62 dB 2,55 dB 2.90 dB 3.01 dB
A ————
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TEST B.2: MODULATION CHARACTERISTICS

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC §2.1047 / RSS-133 Clause 6.3

LIMITS

A curve or equivalent data which shows that the equipment will meet the modulation requirements of the rules
under which the equipment is to be licensed.

The devices shall employ digital modulation techniques.

TEST SETUP
Spectrum
— Analyser
Prwer
EUT ——— attenuator
devicer
Signalling
_ L Unit
e
Suoply
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TESTED SAMPLES: S/01

TESTED CONDITIONS MODES: TC#01

TEST RESULTS: PASS

WCDMA Modulation

Ref Level 40.50 dém Offset 10.50 dB& & RBW 10 kHz
Att E0dB & BWT 1ms & VBW 30 kHz Input 1 AC
SGL PS

O 1Pk Clrw

M1[1] 15.44 dBm,

955.956 ps
30 dBm

20 dem

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

HSPA Modulation

Ref Level 40.50 dBm Offset 10.50 d& & RBW 10 kHz
Att 50dB & SWT 1ms & YBW 30 kHz Input 1 AC
SGL PS

O 1Pk Clrw

M1[1] 12.63 dBm|

249.249 ps
30 dBm

20 dém

10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

=40 dBm

-50 dBm
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TEST B.3: FREQUENCY STABILITY

Product standard: FCC Part 24 / IC RSS-133

LIMITS:
Test standard: FCC 82.1055 and § 24.235 / RSS-133 Clause 6.3

LIMITS

The frequency stability shall be enough to ensure that the fundamental emissions stay within the authorized bands
of operation.

TEST SETUP

The frequency tolerance measurements over temperature variations were made over the temperature range of

—30°C to +50°C. The EUT was placed inside a climatic chamber and the temperature was raised hourly in 10°C
steps from —30°C up to +50°C.

The supply voltage was varied between 85% and 115% of nominal voltage.

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

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

MAtH My Bl
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

GPRS MODULATION.

Frequency stability over temperature variations

Temr(JoeCr)ature Freque(zﬂg/ Error Frequ(gr;(;%/)Error Frequency Error (%)

50 -0.56 0.0145 0.00000145

40 -1.27 0.0133 0.00000133

30 -1.16 0.0106 0.00000106

20 2.65 0.0108 0.00000108

10 0.09 0.0129 0.00000128

0 0.24 -0.0143 -0.00000143
-10 1.56 -0.0062 -0.00000062
-20 -0.94 0.0236 0.00000236
-30 0.46 0.0159 0.00000159

Frequency stability over voltage variations

Battery Supply Frequency Error Frequency Error

voltage Voltage (V) (H2) (ppm) Frequency Error (%)
Vmax 4.37 0.49 -0.0087 -0.00000087
Vmin 3.23 11 0.0147 0.00000147
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D DEKRA

TEST B.4: OCCUPIED BANDWIDTH

Product standard:

FCC Part 24 / IC RSS-133

LIMITS:
Test standard:

FCC § 2.1049 / RSS-133 Clause 2.3

LIMITS

Reference only.

TEST SETUP

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator,
power splitter and spectrum analyzer. The EUT was controlled via the Universal Radio Communication Tester
R&S CMWA500 selecting maximum transmission power of the EUT and different modes of modulation. The
99% occupied bandwidth and the -26 dBc bandwidth were measured directly using the built-in bandwidth

measuring option of spectrum analyzer.

Prier
— AUt
EUT — o

|
suoply

Spectrum
Analyser

Signalling
Unit

TESTED SAMPLES: s/01
TESTED CONDITIONS MODES: TCHO1
TEST RESULTS: PASS
WCDMA MODULATION.
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 4.15 4.15 4.13
-26 dBc bandwidth (kHz) 4.72 4.70 4.72
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TEST RESULTS (Cont):

WCDMA MODULATION.
Lowest Channel 99% Occupied Bandwidth

Ref Level 40.00 dém Offset 11.00 dB & RBW 200 kHz

Att 45 dB & SWT ls & VBW 1MHz
PS

Mode Sweep

Input 1 &C

01Fk View

30 dem

mM1[1]

20 dBm

Occ Bw

-27.15dBm
1.8476000 GHz
4.150000000 MHz

T1

o

10 dBm

0 dem

-10 dBm

-20 dém
1

-30 dBm

-40 dBm

-50 dBm

CF 1.8526 GHz 600 pts

Span 10.0 MHz

Lowest Channel -26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 db & SWT 15 @ VBW 300 kHz
PS

O 1Pk View

Mode Auto Sweep

Input 1 AC

30 dBm

D3[1]

20 dBm

M1[1]

0.39 dB
4.7180 MHZz|
19.25 dBm
1.8516300 GHz

I

10 dBm

0 dBm

-10 dBm -

-20 dBm

30 tam

-40 dBm

-50 dBm

CF 1.8526 GHz 691 pts

Span 10.0 MHz

Marker
Type | Ref | Tre | ¥-value | Y-value |

Function |

Function Result

M1 1 1.85163 GHz 19.25 dBm

D2 M1 1 -1.389 MHz -26.75 dB

p3. o2 1 4.718 MHz | 0.39 db
—
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TEST RESULTS (Cont):

Middle Channel 99% Occupied Bandwidth

Ref Level 40.00 dBm Offset 11.00 dB & RBW 200 kHz

Att 45 dB & SWT 15 & VBW 1MHz Mode Sweep Input 1 AC
PS

0 1Pk View

mM1[1] -26.88 dBm)|
1.8750000 GHz
30 dBm oOce Bw 4.,150000000 MHz

20 dBém

T3
V|

A3

10 dBm

0 dem

-10 dBm

-20 dém

1!
=

=30 dBm

-40 dBm

-50 dBm

CF 1.88 GHz 600 pts Span 10.0 MHz

Middle Channel 26dBc Bandwidth kHz

Ref Level 40.00 dBm Offset 11.00 dB & RBW 100 kHz

Att 45 dB & BWT 15 & VBW 300 kHz Mode Auto Sweep Input 1 AC
PS

O 1Pk View

D3L1] 0.37 dB

4.7030 MHz

30 dBm M1[1] 19.40 dBm
M1 e

18790450 GH

20 dBm = 2

10 dem

0 dBm

-10 dBm L 4

-20 dBm

-30 dBm

-40 dBm

-50 dBm

CF 1.88 GHz
Marker
Type | Ref | Tre | X-value | Y-walue |  Function | Function Result |

M1 1 1.879045 GHz 19.40 dBm

D2| M1 1 -1.389 MHz -26.74 dB

Da| D2 1 4.703 MHz 0.37 db

691 pts Span 10.0 MHz
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