DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29507456

ISED CABid: ES1909 Test Report No:
Lab. Company Number: 4621A 75462RRF.002

Test Report

USA FCC Part 24
CANADA RSS-133

(*) Identification of item tested LTE Cat-4

(*) Trademark Sequans Communications

(*) Model and /or type reference CA410

Other identification of the product FCC ID: 2AAGMCA410A
IC: 12732A-CA410A

(*) Features LTE Cat-4

HW version: V1
SW version: LR4.1.6.0-CBRSA-59334

Applicant SEQUANS COMMUNICATIONS
55 Boulevard Charles de Gaulle, 92700 Colombes,
France

Test method requested, standard USA FCC Part 24 (10-1-21 Edition).

CANADA RSS-133 Issue 6, Jan. 2018 Amendment 1.
ANSI C63.26-2015.

KDB 971168 D01 Power Meas License Digital Systems
v03r01, April. 2018.

Summary IN COMPLIANCE
Approved by (name / position & signature) José Manuel Gémez Galvan Firmado
EMC Consumer & RF e
Lab. Manager i)
Fecha: 2023.10.24
08:42:28 +02'00"
Date of issue 2023-10-24
Report template No FDTO08 24

(*) “Data provided by the client”

Report No: 75462RRF.002 g A 2023-10-24

ENAC

ENSAYO
1SO 17025
NO51/ LE147




DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.I.F. A29507456

Index

COMPELENCES AN GUANANTEES ......eiiiiiiiiei it e ettt ettt e e r bt e e e st e e e e aa b et e e e abe e e e e aabbe e e e aabaeeeeaabbeeeeabbeeeeaabbneeeane 3
e oo o I ote oo 1 1o o OO P TSP PUPPPRRPRI 3
(O o =Y o -1 ) 2 PSR 3
Data provided DY the ClIENT...........uii e e e e e s e s r e e e e e e s e s ssnraneeeeeeesaannes 3
(0= Vo [T HE=T= L 1] 0] (USRS 4
=TS A= L] o] (=30 [T 011 T o SRR 4
Identification Of the CHENT ... e e s e e nnnee e 5
TeSHNG PEIOA AN PIACE ....coiiiiiiie ittt e e bt e e e b bt e e aan b et e s e bt e e e e enbeeeeenneas 5
Do Tol N[0 a1t o1 1] (o] o O O OO PT PR TUPPP P 5
ENVIronmMeENtal CONAITIONS ......coiuuiiieiiiiie ettt ettt e e it e e e s et e e e sab e e e e snbe e e e eneeas 5
REMAIKS 8NGO COMMEBNTS.....ciiiiiiiiie ittt e e s a bt e e e aa bt e e e aabe e e e e aabe e e e e anbeeeeenrnas 6
LU To V=] (o ot T PP OTPPP PP 7
S0 10 1= ST UUOPPPPPRTPN 7
Appendix A: Test results FOr FCC 24 / RS S-133 ... . e 8

Report No: 75462RRF.002 Page 2 of 62 2023-10-24



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.I.F. A29507456

Competences and guarantees

DEKRA Testing and Certification is a testing laboratory accredited by the National Accreditation Body (ENAC -
Entidad Nacional de Acreditacién) to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is an FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that covers the performed tests in this report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory, CABid: ES1909, Company
Number: 4621A, with the appropriate scope of accreditation that covers the performed tests in this report.

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

DEKRA Testing and Certification 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 Testing and Certification
at the time of performance of the test.

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

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

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

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 Testing and Certification S.A.U.

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("Identification of the item tested", "Trademark",
"Model and/or type reference tested").

2. The sample CA410 is ideal for adding LTE connectivity to electronics devices for industrial Internet of
Things (IoT), Machine-to-Machine (M2M) and broadband consumer applications. CA410 is compliant
with CBRS networks operating on LTE band 48 in USA, with US B8 — known as Anterix band - and
with other US MNO bands: bands 2/4/5/12/13/66 as well as Firstnet LTE band 14 and band 26 used
in private networks.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results.
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Usage of samples

D DEKRA

Samples undergoing test have been selected by: The client.

- Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
75462C/012 LTE Cat-4 CA410- FOX-23-26-0658 25-07-2023

* EVK
75462C/017 USB Cable - - 25-07-2023
75462C/022 LTE Cat-4 CA410- FOX-23-26-0647 20-09-2023

*x EVK

Sample S/01 has undergone the following test(s): The conducted tests indicated in Appendix A.
* : Used for al the conducted tests but the PAPR test.

** + Used for the PAPR test.

- Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

75462C/014 LTE Cat-4 CA410- FOX-23-26-0647 25-07-2023
EVK

75462C/007 Antenna - - 25-07-2023

75462C/008 Antenna - - 25-07-2023

Sample S/02 has undergone the following test(s): The radiated tests indicated in Appendix A.

Test sample descriptio

Ports...ocoviiii

Cable
Attached Shielded
during test

Port name and

Specified

description max
length [m]

UsB - X O U

Coupled to
patient®)

Supplementary information to the
POIS. .o :

Rated power supply ........c..o..... :

X | DC: 3.2V Min, 3.3V Typ, 4.6V Max

Rated Power...........cccoevevvevnnrennn. :

Clock frequencies..........ccccceeeee... :

Other parameters............cccceee... :

Software version........cccceeeeeeeenens :

Hardware version..........cccceuue..... :
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Dimensions incm (W x Hx D) ... : -
Mounting position ..............c........ :

X | Table top equipment

1 | Wall/Ceiling mounted equipment
[0 | Floor standing equipment
U

U

Hand-held equipment

Other:

Modules/parts.........cccccevvvereennnnn : Module/parts of test item Manufacturer
- /- -
Accessories (not part of the test Description Manufacturer
(16100 P : USB Cable USB -
Antenna Antenna -
Documents as provided by the Description File name Issue date
applicant.........ccoocveeeeiiieiennieenn, : - - -

Identification of the client

SEQUANS COMMUNICATIONS
55 Boulevard Charles de Gaulle, 92700, Colombes

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2023-08-01
Date (finish) 2023-09-21

Document history

Report number Description
75462RRF.002 2023-10-24 | First release.

Environmental conditions

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

Temperature Min. = 15 °C
Max. = 35 °C

PP
Relative humidity mg:x 22705&

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

Min. =15 °C
Max. = 35 °C
Min. =20 %

Max. =75 %

Temperature

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

Temperature Min. = 15 °C
Max. = 35 °C

: _ Min. =20 %
Relative humidity Max. = 75 %

Remarks and comments

The tests have been performed by the technical personnel: Ireneo Bibang, Rafael Fernandez, Carmen Vazquez,
Francisco Lépez.

Used instrumentation:

Control Equibment Next
No. quip Calibration
8002 Climatic Chamber BINDER MK 56 2024-03

6157 Signal and Spectrum Analyzer 10 Hz - 40 GHz ROHDE AND SCHWARZ FSV40 2023-10

9229 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-06
6794 Shielded Room ETS LINDGREN S101 N/A
7798 EMC/RF Testing SW ROHDE AND SCHWARZ WMS32 N/A
6791 Semianechoic Absorber Lined Chamber ETS LINDGREN FACT 3 200 STP N/A
6792 Shielded Room ETS LINDGREN S101 N/A
6143 Biconical/Log Antenna 30 MHz - 6 GHz ETS LINDGREN 3142E 2023-10

4612 Horn Antenna 1-18 GHz SCHWARZBECK MESS-ELEKTRONIK BBHA 9120 D 2024-07

3783 RF Preamplifier G>30dB, 1-18GHz BONN ELEKTRONIK BLMA 0118-3A 2023-12

6142 RF Preamplifier, G>38dB, 30MHz-6GHz BONN ELEKTRONIK BLNA 0360-01N 2024-06

7817 EMI Test Receiver 2 Hz - 44 GHz, ROHDE AND SCHWARZ ESW44 2023-12
6667 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-06
4848 EMC/RF Testing SW ROHDE AND SCHWARZ EMC32 N/A
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Testing verdicts

Not applicable: N/A
Pass: P
Fail: F

Not measured: N/M

Summary

Appendix A: LTE Cat-4 Band 2.

FCC 24 / RSS-133

Requirement — Test case Verdict | Remark

FCC 24.232 / RSS-133 6.4: RF Output Power P

FCC 2.1047 / RSS-133 6.2: Modulation characteristics

FCC 24.235 / RSS-133 6.3: Frequency stability

FCC 2.1049: Occupied Bandwidth

FCC 24.238 / RSS-133 6.5: Spurious emissions at antenna terminals

FCC 24.238 / RSS-133 6.5: Spurious emissions at antenna terminals at Block Edges
FCC 24.238 / RSS-133 6.5: Radiated Emissions

Supplementary information and remarks:

U|T|T|T0T|T|TO

None.
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Appendix A: Test results for FCC 24 / RSS-133
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TEST CONDITIONS

POWER SUPPLY (*):

Vnominal: 3.2 Vdc
Vminimum: 3.3 Vdc
Vmaximum: 4.6 Vdc

Type of Power Supply: DC External.

ANTENNA (¥):

MIDDLE BAND ANTENNA TYPE

LTE Cat-4 Band 2 +0.5 dBi External (reference 2JW1183-C952B)

TEST FREQUENCIES:

LTE Cat-4 Band 2. QPSK and 16QAM:

D DEKRA

Channel per BW=(Frequency, MHz)
BW=14 MHz | BW=3MHz | BW=5MHz | BW=10MHz | BW=15MHz | BW=20 MHz

18607 18615 18625 18650 18675 18700
Low (1850.7) (1851.5) (1852.5) (1855) (1857.5) (1860)
_ 18900 18900 18900 18900 18900 18900
Middle (1880) (1880) (1880) (1880) (1880) (1880)
, 19193 19185 19175 19150 19125 19100
High (1909.3) (1908.5) (1907.5) (1905) (1902.5) (1900)

Report No: 75462RRF.002 Page 10 of 62 2023-10-24
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RF Output Power
Limits

*FCC § 2.1046 and § 24.232:

Mobile/portable stations are limited to 2 Watts (33 dBm) Effective Isotropic Radiated Power (E.I.R.P.).
The peak-to-average ratio (PAR) of the transmission shall not exceed 13 dB.

* RSS-133 Clause 6.4:

Mobile stations and hand-held portables are limited to 2 watts maximum e.i.r.p. The 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 High PAPR during
periods of continuous transmission.

Method

The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester CMW500, selecting maximum transmission power of the EUT
and different modes of modulation.

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

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

The maximum effective radiated power e.r.p. is calculated from the maximum equivalent isotropically radiated power
(e.i.r.p.) by subtracting 2.15 dB:
E.R.P.=E.LR.P.-2.15dB

Test Setup

1. CONDUCTED AVERAGE POWER:

Signalling unit
with Power meter

EUT

2. PEAK-TO-AVERAGE POWER RATIO (PAPR) and Conducted Average power:

Spectrum
— Analyser
—— [ Fom ————
EUT AtenUaEIor | o
Signalling
_ L Unit

e
swply
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Results

1. CONDUCTED AVERAGE POWER:

LTE Cat-4 Band 2:

Worst-case of RF Power is BW=10 MHz, High Channel, QPSK, RB Size=1, RB Offset=24.

D DEKRA

BANDWIDTH FREQUENCY RB re |AVERAGE
(MHz) | CHANNEL (%HZ) MODULATION | Jov | orpeET P(C;\éVnI]E)R

1 0 22.91
1 24 23.59
1 49 22.73
QPSK 25 0 22.24
25 12 22.41
25 24 22.12
Low 50 0 22.17
18650 1855 1 0 22.19
1 24 22.72
1 49 22.02
16-QAM 25 0 21.29
25 12 21.42
25 24 21.13
50 0 21.17
1 0 23.18
1 24 23.66
1 49 22.88
QPSK 25 0 22.54
25 12 22.69
10 25 24 22.49
Middle 50 0 22,58
18900 1880 1 0 22.45
1 24 23.07
1 49 22.21
16-QAM 25 0 21.63

25 12 21.7

25 24 216

50 0 216
1 0 23.24
1 24 23.98
1 49 23.11
QPSK 25 0 22.52
, 25 12 22.95
1';'%‘0 1905 25 24 22.91
50 0 228
1 0 22.19

16-0AM 1 24 23
1 49 22.16

25 0 216

Report No: 75462RRF.002 Page 12 of 62
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D DEKRA

BW=10 MHz. QPSK:

BW=10 MHz. 16QAM:

Report No: 75462RRF.002

25 12 21.95
25 24 22.06
50 0 21.96
QPSK RAD.
MAX COND. | ANTENNA | POWER
POWER | POWER | GAIN (dBi) AVG
AVG (dBm) EIRP(dBm)
LOW 23.51 0.5 24.01
MIDDLE 23.68 0.5 24.18
HIGH 23.74 0.5 24.24
MAX: 23.74 24.24
16QAM RAD.
MAX COND. | ANTENNA | POWER
POWER | POWER | GAIN (dBi) AVG
AVG (dBm) EIRP(dBm)
LOW 22.75 05 23.25
MIDDLE 22.77 0.5 23.27
HIGH 22.93 05 23.43
MAX: 22.93 23.43

Page 13 of 62

2023-10-24



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

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

C.ILF. A29507456

2. PEAK-TO-AVERAGE POWER RATIO (PAPR)

LTE Cat-4 Band

2:

D DEKRA

Worst-case of PAPR is BW=10 MHz, Middle Channel, 16QAM, RB Size=1, RB Offset=49.

Low Channel:

Spectrum

S

Ref Level 30.00 dém

Offset 34.25 db

Att 15d8  AQT 1ms & RBW 20 MHz
SGL Count 50/50

(®15a Clrw

CF 1.855 GHz

Mean Pwr - 20.00 dB

Complementary Gumul

lative Distribution Function
Mean Peak

Crest 10%

samples: 65000
| 196 0.19% 0.01%

Trace 1 [

20.93 dém 27.23 dBm

6.29 db 313 de

5.36 dB 6.14 dB .26 dB

X

Middle Channel:

Spectrum

Ref Level 30.00 dBm

Offset 34.25 d&

Att 15d8  AQT 1ms & RBW 20 MHz
SGL Count 50/50

(®15a Clrw

CF 1.88 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
|

Samples: 65000
|

Mean Peak Crest 10% | 1% 0.1% 0.01%
Trace 1 [ 20.57 dem | 27.17 dBm 6.60 d8 2.93 d8 519 d8 .46 dB 6.58 dB.
Report No: 75462RRF.002 Page 14 of 62 2023-10-24
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High Channel:

Spectrum

D DEKRA

S

Ref Level 30.00 dém  Offset 34.25 de

SGL Count 50/50

Att 15d8  AQT 1ms & RBW 20 MHz

[[e15a cirw

Mean Pwr + 20.00 dB

CF 1.005 GHz

Samples: 65000
|

Verdict

Pass

PAPR (dB)

6.14

6.46

5.74

Complementary Cumulative Distribution Function
Mean | Peak | Crest 10% 1% 0.1% 0.01%
Trace 1 I 21.26 dam 27.08 dBm 5.81 dB 2.90 da 4.00 dB 5.74 d8 5.83 dB
L 4 J -
16QAM Low Middle High
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Frequency Stability
Limits

FCC §2.1055 and §24.235. The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

RSS-133, Clause 6.3. The carrier frequency shall not depart from the reference frequency in excess of £2.5
ppm for mobile stations.

Method

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

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

The EUT was set in “Radio Resource Control (RRC) mode” on 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.

The worst case LTE mode for conducted power was used for the test.

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

The reference point measurements were made at the RF output terminals of the EUT using an attenuator, power

splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMW500 selecting maximum transmission power of the EUT and different modes of modulation.

Report No: 75462RRF.002 Page 16 of 62 2023-10-24
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Test Setup

Frequency tolerance:

Temperature Chamber

EUT

Antenna
Conector

Reference points fL and fH:

Altenuator

Attenuator
{optional)

D DEKRA

Signalling unit

Spectrum
— Analyser

Signalling
L Unit

v

with frequency
meter
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Results

LTE Cat-4 Band 2:

D DEKRA

The worst case modulation in terms of Frequency Stability is BW=1.4 MHz, QPSK, RB Size=1, RB Offset=0.

1. FREQUENCY TOLERANCE:

e Frequency stability over temperature variations.

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+65 -3,41 -0,00181383
+60 -4,88 -0,002595745
+50 4.96 0.002638298
+40 7.61 0.004047872
+30 3.23 0.001718085
+20 4.03 0.002143617
+10 3.98 0.002117021

0 4.09 0.002175532
-10 3.81 0.002026596
-20 4.09 0.002175532
-30 7.47 0.003973404
-40 -1,19 -0,000632979

e Frequency stability over voltage variations.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 4.6 4,57 0,002430851
Vmin 3.2 -1,66 -0,000882979

2. REFERENCE FREQUENCY POINTS fL AND fH:

The worst-case frequency offsets added or subtracted per band and bandwidth:

fL (MH2)

1850.0413

fH (MHz)

1909.9494

The reference frequency points fL and fH stay within the authorized blocks for the band above.

Verdict
PASS

Report No: 75462RRF.002
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Modulation Characteristics
Limits
FCC §2.1047.

RSS-133. Clause 6.2. Equipment certified under this standard shall use digital modulation.

Method

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

Test Setup

Spectrum
— Analyser
Prwwer
—| AltenuEtor
EUT by
Signalling
L Unit
o
suoply
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Results

The following plots show the modulation schemes in the EUT.

LTE Cat-4 Band 2: BW=1.4 MHz. QPSK.

(Srear SN =
Ref Level 30.00 dbm  Offset 32,00 02 & RBW 200 kHz
o AL 10 d8 w SWT 50 ps - VBW 1 MHz
SGL TRG:VID TOF

[ezer cirw

10 dBm

\ {TRG 9.000 dBm

. \f VAR

. | |

CF 1.88 GHz 3000 Ets ‘ 5.0 ps/
L bid ] Ready TARRRRRRD W nh,m,.,
2%.AUG.2023 12:24:47

LTE Cat-4 Band 2: BW=1.4 MHz. 16QAM.

(Srear SN =
Ref Level 30.00 dbm  Offset 32,00 02 & RBW 200 kHz
o AL 10 d8 w SWT 50 ps - VBW 1 MHz
SGL TRG:VID TOF

[ezer cirw

/\ TRG £.000 dam

20 d8

N MRV AVAN A2 FaY A Ve AV ASVIAVAZRN
I TR L AR

CF 1.88 GHz 3000 Ets ‘ 5.0 ps/
L bid ] Ready TARRRRRRD W nh,,m,
late: 2023 12:26:27
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Occupied Bandwidth
Limits
FCC §2.1049. Measurements required: Occupied bandwidth.

RSS-Gen, Clause 6.7.

Method

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

Test Setup
Spectrum
— Analyser
Prier 1
EUT ——— Anenuator
dvider
Signalling
L [Unit
=
Suply
Results

The worst case of occupied bandwidth corresponds to Resource Block (RB) Size All and Offset 0 regardless the
nominal bandwidth selected.

LTE Cat-4 Band 2:

LTE Cat-4 Band 2. BW=1.4 MHz. QPSK. RB Size=All. RB Offset=0.

Channel Low Middle High

99% Occupied Bandwidth (MHZz) 1.104 1.106 1.104

-26 dBc Bandwidth (MHz) 1.386 1.387 1.387
Measurement uncertainty (kHz) <+3.75

LTE Cat-4 Band 2. BW=1.4 MHz. 16QAM. RB Size=All. RB Offset=0.

Channel Low Middle High

99% Occupied Bandwidth (MHZz) 1.109 1.102 1.103

-26 dBc Bandwidth (MHz) 1.391 1.372 1.368
Measurement uncertainty (kHz) <+3.75
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LTE Cat-4 Band 2. BW=1.4 MHz. QPSK. RB Size=All.

Low Channel:

Spectrum

Ref Level 40.00 dem  Offset 32.00 dB w RBW 30 kHz

o At 30d3 SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.06 dB|
1.386310 MHZ|
oce Bw 1.104300000 MHz
i mi[1] 18.17 dBm)|
30ds 1.850733750 GHz
20d 4

D1 -7.830 dBm

v s
ar O OO il Wwwww

~-30 dBm:
-40
-50 dB
CF 1.8507 GHz 10000 pts Sean 3.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
Il M1 1 1.85073375 GHz 18.17 dem
(I T1 1 1.85014635 GHz 9.41 dBm Occ Bw 1.1043 MHz
T2 1 1.85125065 GHz 11,82 dBm
Il m2| | 1 1.85000450 GHz -8.12 dBm
D3 M2/ 1 1.38631 MHz 0.06 dB

I Mencurma. RO 0O

Middle Channel:

Spectrum @

Ref Level 40.00 dem  Offset 32.00 dB w RBW 30 kHz

o At 30d3 SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D31l 001 dp|
1.387410 MHZ|
oce Br 1.105500000 MHz
s Mi[1] 18.09 dBm)|
30 1.879608350 GHz
20d w1
10 dBm
0 ck

D1 -7.910 dBm I\ ’\‘

. M/ L
-30
-40
-50 dEed
CF 1.88 GHz 10000 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value Function Function Result
Il M1 1 1.87960835 GHz
(I T1 1 1.87944785 GHz Occ Bw 1.1055 MHz
T2 1 1.88055335 GHz
I M2 | 1] 1.87930499 GHz |
D3 M2 1 1.38741 MHz

T = - e
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High Channel:

Spectrum @

Ref Level 40.00 dem  Offset 32.00 dB w RBW 30 kHz

o Att 30ds  SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D31l 0.18 dB|
1.386750 MHZ|
occ Bw 1104000000 MHZ]
= m1i[1] 19.17 dBm)|
30 1.909638850 GHz
M1
20|
/.WM“HMWWWWWWWWWM
T 2
1 dem i
0 .
N../.[ %Ytﬂ

D1 -6.830 dBm ,[
-10 di

—— o> -

LA Iy s .
TRy HWWW
-30
-40
-50 dEd
CF 1.9093 GHz 10000 pts SEan 3.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
(I M1 1 1.90963885 GHz 19.17 dem
(I T1 1 1.90874755 GHz 9.88 ddm Occ Bw 1.104 MHz
il T2 1 1.90985155 GHz 10.04 dam
Il M2 | 1] 1.90860703 GHz | -7.10 dam
D3 M2 1 1.38675 MHz 0.18 dB

T — — e

LTE Cat-4 Band 2. BW=1.4 MHz. 16QAM. RB Size=All.

Low Channel:

Spectrum @

Ref Level 40.00 dem  Offset 32.00 dB w RBW 30 kHz

o At 30d3 SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.00 a8
1.391110 MHZ|
oce Br 1.109400000 MHz
mif1] 17.84 dBm)|
30d8 1.850586750 GHz
20d

[MWMWWMMWM-VWWMM\
i T2

10 dBm /
0 ck v

M3, -
= D1 -8.160 dBm W Ly

WWMWMWWM NMWMM‘MWWM%M

-30

-40

50 dEd

CF 1.8507 GHz 10000 pts Span 3.0 MHz
Marker

Type | Ref | Tre | X-value | Y-value | Function Function Result
(I M1 1 1.85058675 GHz 17.84 dem
(I T1 1 1.85014395 GHz 9.23 d8m Occ Bw 1.1094 MHz
il T2 1 1.85125335 GHz | 8.76 ddm
Il m2| | 1] 1.85000430 GHz | 3 |
D3 M2 1 1.39111 MHz
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Middle Channel:

Spectrum @

Ref Level 40.00 dem  Offset 32.00 dB w RBW 30 kHz

o At 30d3 SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.12 dB|
1.371540 MHZ|
oce Bw 1.101900000 MHZ|
= m1i[1] 17.58 dBm)|
30 1.860208350 GHz
20di T
) oo™ M
10 dBm
0 d
Mo 3
D1 -8.420 dBm 5
-10 df 73
e T i
30
-40
-50 dB
CF 1.88 GHz 10000 pts Span 3.0 MHz
Marker
Type Ref | Trc | X-value | Y-value | Function Function Result
w1 1 1.88020835 GHz
T1 1 1.87944915 GHz Occ Bw 11018 MHz
T2 1 1.88055005 GHz
M2 [ 1] 1.87930660 GHz |
03 M2 1 1.37154 MHz

= R

High Channel:

Spectrum nz:
Ref Level 40.00 dém  Offset 32.00 0B w RBW 30 kHz
o At 30d3 SWT 10ms @ VBW 100 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.07 8|
1.367760 MHZ|
oce Br 1.103100000 MHz
,4 m1i[1] 18.59 dBm)|
20 1.908817750 GHz
20d ]
L& ST P N M
b o
10 dBm -
0di
"3, .
1 -7.410 d
S ¥ 'I\N\N
uerbdP L T
i L
30
-40
-50 dB:
CF 1.9093 GHz 10000 pts Span 8.0 MHz
arker
Type | Ref | me | X-value | Y-value | Function Function Result
[ M1 | 1 1.90881775 Ghz 18.59 dBm
[ T1 1 190874695 GHz 9.67 dBm Occ Bw 1.1031 MHz
[ T2 1 1.90985008 GHz | 8.94 dBm
[ M2 [ 1 1.008615270 GHz -7.44 dam
03 w2/ 1 1.36776 MHz 0.07 d&
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LTE Cat-4 Band 2. BW=3 MHz. QPSK. RB Size=All. RB Offset=0.

D DEKRA

Channel Low Middle High

99% Occupied Bandwidth (MHz) 2.732 2.739 2.738

-26 dBc Bandwidth (MHz) 3.155 3.196 3.177
Measurement uncertainty (kHz) <+3.75

LTE Cat-4 Band 2. BW=3 MHz. 16QAM. RB Size=All. RB Offset=0.

Channel Low Middle High

99% Occupied Bandwidth (MHz) 2.735 2.744 2.738

-26 dBc Bandwidth (MHz) 3.170 3.178 3.173
Measurement uncertainty (kHz) <+3.75
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LTE Cat-4 Band 2. BW=3 MHz. QPSK. RB Size=All.

Low Channel:

D DEKRA

Spectrum
Ref Level 40.00 dém  Offset 32.00 0B w RBW 100 krz
o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3l1] 0.00 dB|
3.154960 MHZ|
oce Bw 2.732400000 MHZ|
i mi[1] 20.62 dBm)|
30ds 1.851352700 GHz
M1
20d
PR WY = P TT7Y MWW“WMWM
)/p W Yoy LU 1
10 \
ol L\
D1 -5.380 dBm I‘f m
-10 d %
-30 dém
-40
-50 dB
GF 1.8515 GHz 10000 pts Span 6.0 MHz
Marker
Type | Ref | T | X-value | Y-value | Function Function Result
l ML 1 1.6513527 GHz 20.62 dBm
I T1 1 1.8501341 GHz 12.55 dBm Occ Bw 2.7324 MHz
T2 1 1.8528665 GHz 13.06 dBm
Il m2| [ 1 1.84002200 GHz -6.16 dam
03 M2 1 3.15406 MHz 0.00 cB
i Weasurino. WL 0
Spectrum
Ref Level 40.00 dbm  Offset 32.00 0B w RBW 100 kHz
o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] -0.82 dp|
3.196090 MHZ|
oce Br 2.739000000 MHZ|
s Mi[1] 19.67 dBm)|
30 1.860020100 GHz
i
20d b
e 2 e i LA, il y
st i L i »
10 dBm;
0 d
M3 \
1 -6.330 d .,h
10 dl e
30
-40
-50 dB
CF 1.88 GHz 10000 pts Span 6.0 MHz
Marker
Type Ref | Trc | X-value | Y-value | Function Function Result
Il 1 1.8800201 GHz 19.67 dem
Il 1 1.6786287 GHz 12.85 dBm Occ Bw 2.739 MHz
1 1.8813677 GHz 13.43 dBm
Il | 1] 1.87839606 GHz | -6.60 dam
M2 1 3.19600 MHz

W
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High Channel:
(Specrum )

D DEKRA

Ref Level 40.00 dém  Offset 32.00 dB @ RBW 100 kHz

o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.41 dB|
3.177090 MHZ|
oce Bw 2.738400000 MHZ|
m1i[1] 19.85 dBm)|
30d8 1.907324300 GHz
20d
10 dBm f”w

1 -6.150 d E{'

.50 dB

GF 1.9085 GHz 10000 pts Span 6.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
Il ML 1 1.9073243 GHz 19.85 dBm
(I T1 1 1.9071239 GHz 11,50 dBm Occ Bw 2.7384 MHz
T2 1 1.9098623 GHz 12,78 dBm
I M2 1] 1.00680363 GHz | -6.55 dBm
03 M2 1 3.17700 MHz 0.41 cB
Spectrum A
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 100 kHz
o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
BETEN] 0.60 dB|
3.169960 MHZ|
oce Br 2.734800000 MHZ|
s M1[1] 19.55 dBm)|
30 1.852483100 GHz
M1
20d l
10 dBm; L
0 d
VJJ."
D1 -6.450 dBm ,F
-10 d
30
-40
-50 dEed
GF 1.8515 GHz 10000 pts Span 6.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
Il ML 1 1.6524331 GHz 19,55 dem
(I T1 1 1.8501299 GHz 11,53 dBm Occ Bw 2.7348 MHz
T2 1 1.8528647 GHz 12,22 dBm
Il 2| I 1] 184900580 GHz | -7.28 dBm
03 M2 1 3.16006 MKz .60 dB

s e
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Middle Channel:

D DEKRA

Spectrum
Ref Level 40.00 dém  Offset 32.00 0 w RBW 100 kHz
o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] ~1.74 dB|
3.178490 MHZ|
oce Bw 2.743800000 MHZ|
= m1i[1] 18.62 dBm)|
30 1.878737900 GHz
20d 141
yo ik Mol ;
T e e LTI R N
10 dBm
0 d
¥
D1 -7.380 dém ¥
30
-40
-50 dB
CF 1.88 GHz 10000 pts Span 6.0 MHz
Marker
Type | Ref | Te | X-value | Y-value | Function Function Result
Il ML 1 1.8787379 GHz 18.62 dBm
I T1 1 1.6786251 GHz 11.10 dBm Occ Bw 2.7438 MHz
I T2 1 1.8813689 GHz 12,12 dBm
Il M2 | 1] 1.87840555 GHz | -7.40 dam
03 M2 1 3.17840 MHz -1.74 B
Spectrum
Ref Level 40.00 dbm  Offset 32.00 0B w RBW 100 kHz
o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 1.12 dB|
3.172830 MH|
oce Br 2.737800000 MHZ|
- mi[1] 19.37 dBm)|
30 1.909233500 GHz
M1
20d
7
10 dBm;
0 d
™
D1 -6.630 dBm
-10 d f
1| T
20 db;
30
-40
-50 dB
GF 1.9085 GHz 10000 pts Span 6.0 MHz
Marker
Type Ref | Trc | X-value | Y-value | Function Function Result
Il 1 1.9092335 GHz 19.37 dBm
Il 1 1.9071239 GHz 11.43 dBm Occ Bw 2.7378 MHz
Il 1 1.9098617 GHz | 11.83 dBm
Il | 1] 1.00690413 GHz | -7.80 dam
M2 1 3.17283 MKz

s e
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LTE Cat-4 Band 2. BW=5 MHz. QPSK. RB Size=All. RB Offset=0.

D DEKRA

Channel Low Middle High

99% Occupied Bandwidth (MHz) 4.564 4.569 4.568

-26 dBc Bandwidth (MHz) 6.009 5.907 5.991
Measurement uncertainty (kHz) <+3.75

LTE Cat-4 Band 2. BW=5 MHz. 16QAM. RB Size=All. RB Offset=0.

Channel Low Middle High

99% Occupied Bandwidth (MHz) 4.565 4.572 4.585

-26 dBc Bandwidth (MHz) 6.057 5.958 6.027
Measurement uncertainty (kHz) <+3.75
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LTE Cat-4 Band 2. BW=5 MHz. QPSK. RB Size=All.

Low Channel:

Spectrum

Ref Level 40.00 dem  Offset 32.00 dB @ RBW 100 kHz

o At 30d3 SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk view
D3[1] 0.61 db|
6.008900 MHZ|
oce Bw 4.564000000 MHZ|
m1i[1] 18.42 dBm)|
30d8 1.851190500 GHz

~-30 dBm:
-40
-50 dB
CF 1.8525 GHz 10000 pts BEan 10.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 1.8511905 GHz 18.42 dem
T1 1 1.8502185 GHz 9.57 dBm Occ Bw 4.564 MHz
T2 1 1.8547825 GHz 10.09 dBm
M21 | 3 1.8495036 GHz -8.21 dém
D3 M2 1 6.0089 MHz 0.61 dB

Di Heasurng. WLLLED 00

Middle Channel:

Spectrum
Ref Level 30.00 dem Offset 32.00 dB w RBW 100 kHz
o Att 30ds  SWT 10ms @ VBW 300 kHz Mode Sweep
TOF
[@ 1Pk View
D3[1] -0.37 aB|
5.907400 MHZ|
occ Bw 4.569000000 MHZ|
= M1[1] 17.91 dBm
20 MWM 1.880329500 GHz
4 f / '({,
10d
0dar i
N2
)1 -8.090 dBm 3 R
10 N

a0de
-40
-50
-60 dEt
CF 1.88 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 1.8803295 GHz 17.91 d8m
T1 1 1.8777055 GHz 10.24 dBm Occ Bw 4.569 MHz
T2 1 1.8822745 GHz 11.62 dam
M2 1] 1.8770211 GHz | -8.27 d&m
1 5.0074 MHz -0.37 dB

% M2 —
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