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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.
Tests conditions marked with “#” are out of the scope of ENAC accreditation.

DEKRA Testing and Certification is an FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test 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
S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. 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 S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. 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 S.A.U.

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 model LEXI-R10401D is a Catl bis data only module for industrial 10T applications.

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

Samples undergoing test have been selected by: The client.

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

Control N° Description SEEIN Date of reception

77195C/015 Catl bis data only module LEXI- - 23-11-2023
R10401D

77195C/018 USB Cable - - 23-11-2023

77195C/025 USB Cable - - 23-11-2023

Sample S/01 has undergone the following test(s): The conducted tests indicated in Appendix A.

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

Control N° Description Serial N° Date of reception

77195C/022 | Catl bis data only module LEXI- - 23-11-2023
R10401D

77195C/023 GPS Antenna P1MAM - 23-11-2023

77195C/024 AC/DC Adaptor - - 23-11-2023

77195C/026 Antenna - - 23-11-2023

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

Test sample description

Cable
Specified

Attached
during test

Port name and

description max
length [m]

USB 2 X X L

Shielded Coupled to
patient®)

Supplementary information to the
POItS. .o

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

Reference poles

X | DC: Min: 3.3, Typical: 3.8, Max: 4.5

Rated POWET......cccoeeeeeevieevirnnnnne. :

Clock frequencies.........ccccceee..... : 26 MHz

Other parameters............cccceeee... : -

Software version...........ccceeeeeee.. : 01.00

Hardware version .............cc........ : UBX-437C01

Dimensions incm (W xHx D) ... : 16x0.2x1.6

Mounting position .........cccceeeeueee : [0 | Table top equipment
O | wall/Ceiling mounted equipment
0 | Floor standing equipment
O | Hand-held equipment
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X | Other: Industrial modem component

Modules/parts.........cccccevvvereennnne : Module/parts of test item Manufacturer
.- - |
Accessories (not part of the test Description Manufacturer
(1010 RPN : Power supply unit UUX324- Unifive
1215
Antenna LTE GSA.8835 Taoglass
Documents as provided by the Description File name Issue date

applicant ........ccococeeeiiniiiiieeee, : - - -
@) Only for Medical Equipment

Identification of the client

u-blox AG
Zurcherstrasse 68, CH-8800 Thalwil, Switzerland

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2023-11-28
Date (finish) 2024-02-26
Date (start) 2024-06-06
Date (finish) 2024-06-06
*Second period of testing to repeat B12 lower block edge and Vmin extreme conditions.

Document history

Report number Date ‘ Description
77195RRF.003 2024-03-13 | First release.

Second release. Antenna gain values corrected and EIRP and ERP
77195RRF.003A1 2024-04-22 | values recalculated. This test report replaces and cancel 77195RRF.003
test report.

Third release. Minor typos corrected on RF output power test case.
Exploration from 698 MHz on B12 lower block edge. Extreme conditions
testing performed to a different minimum voltage. This test report
replaces and cancel 77195RRF.003A1 test report.

77195RRF.003A2 2024-06-13

Fourth release. Tests outside ENAC scope are marked. This test report

77195RRF.003A3 | 2024-06-21 replaces and cancel 77195RRF.003A2 test report.
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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
: - Min. =20 %
Relative humidity Max. = 75 %

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

Min. =15°C

Temperature Max. = 35 °C
. _— Min. =20 %
Relative humidity Max. = 75 %

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

Min. = 15°C

Temperature Max. = 35 °C
500

Relative humidity m:':x :2705&

Remarks and comments

The tests have been performed by the technical personnel: Rafael Fernandez, Antonio Maireles, Pablo Redondo,
Carmen Vazquez, Ireneo Bibang, Sergio Carrasco.

Used instrumentation:

Control SouTETE I.\Iext.
No. Calibration
08002 Climatic Chamber BINDER MK 56 2025-01
09555 Two-channel power supply, 32V, 10/5A, 188W ROHDE AND SCHWARZ N/A
HMP2020

07794 Signal and Spectrum Analyzer 10 Hz - 40 GHz ROHDE AND SCHWARZ FSV40 2025-04
09227 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-07
02215 Power Divider DC-25 GHz PICOSECOND PULSE LABS 5333-104 2024-07
06791 Semianechoic Absorber Lined Chamber ETS LINDGREN FACT 3 200 STP N/A
06792 Shielded Room ETS LINDGREN S101 N/A
07760 Digital Multimeter FLUKE 175 2024-11
04611 Horn Antenna 1-18 GHz SCHWARZBECK MESS-ELEKTRONIK BBHA 9120 D 2026-01
06143 Biconical/Log Antenna 30 MHz - 6 GHz ETS LINDGREN 3142E 2027-01
03783 RF Preamplifier G>30dB, 1-18GHz BONN ELEKTRONIK BLMA 0118-3A 2025-02
06666 EMI Test Receiver 2 Hz - 44 GHz, ROHDE AND SCHWARZ ESW44 2024-03
09229 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-06
07758 Digital Multimeter FLUKE 175 2024-11
06157 Signal and Spectrum Analyzer 10 Hz - 40 GHz ROHDE AND SCHWARZ FSV40 2025-01
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Control SeuEE Il\lext.
\[o} Calibration
08856 Pre-Amplifier G>30dB 17-40GHz BONN ELEKTRONIK BLMA 1840-4A 2025-01
04657 Horn Antenna 18-40 GHz SCHWARZBECK MESS-ELEKTRONIK BBHA 9170 2026-06
04848 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

LTE Cat 1bis Bands 4, 12, 13, 66, 71.

FCC PART 27 / RSS-130, RSS-139, RSS-Gen PARAGRAPH

Requirement — Test case ‘ Verdict ‘ Remark ‘

FCC 27.50 / RSS-130 4.6, RSS-139 5.5: RF Output Power P
FCC 2.1047 / RSS-130 4.2, RSS-139 5.3: Modulation Characteristics

FCC 27.54 / RSS-130 4.5, RSS-139 5.4: Frequency Stability P
FCC 2.1049 / RSS-Gen 6.7: Occupied Bandwidth P
FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals P
FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals at P

Block Edges
FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Radiated Emissions P

Supplementary information and remarks:

None.
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Appendix A: Test results for FCC 27 / RSS-130,

RSS-139, RSS-Gen: LTE Cat 1bis Bands 4, 12,
13, 66, 71
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TEST CONDITIONS
(*): Declared by the Applicant.

POWER SUPPLY (*):

Vnominal: 3.8 VVdc
Vminimum: 3.23 Vvdc
Vmaximum: 4.5 Vdc

Type of Power Supply: DC External (USB).

ANTENNA (%):
Low Bands Gain (dBi) Type of Antenna
recamomae | 2| S ok e o
recammams | aun | S O S e
e a1 | _o0s | St s o i
High Bands Gain (dBi) Type of Antenna
recamsma s | a1z | S e S e
recatm e | aaz | St ok e o

TEST FREQUENCIES:

LTE Cat 1bis Band 4. QPSK and 16QAM:

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

Low 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)

High 20393 20385 20375 20350 20325 20300
(1754.3) (1753.5) (1752.5) (1750.0) (1747.5) (1745.0)

NOTE: LTE Cat 1bis Band 4 is completely included in LTE Cat 1bis Band 66, so the channels of LTE Cat 1bis Band

66 were tested to give conformity to the assigned block.
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LTE Cat 1bis Band 12. QPSK and 16QAM:

Channel (Frequency, MHz)
BW=14MHz | BW=3MHz | BW=5MHz | BW =10 MHz
Low 23017 23025 23035 23060
(699.7) (700.5) (701.5) (704.0)
Middle 23095 23095 23095 23095
(707.5) (707.5) (707.5) (707.5)
Hiah 23173 23165 23155 23130
9 (715.3) (714.5) (713.5) (711.0)
LTE Cat 1bis Band 13. QPSK and 16QAM:
Channel (Frequency, MHz)
BW =5 MHz BW =10 MHz
Low 23205
(779.5)
: 23230 23230
Middle (782.0) (782.0)
. 23255
High (784.5)
LTE Cat 1bis Band 66. QPSK and 16QAM:
Channel per BW=(Frequency, MHz)
BW=14MHz | BW=3MHz | BW=5MHz | BW =10 MHz | BW =15 MHz | BW =20 MHz
Low 131979 131987 131997 132022 132047 132072
(1710.7) (1711.5) (1712.5) (1715.0) (1717.5) (1720.0)
Middle 132322 132322 132322 132322 132322 132322
(1745) (1745) (1745) (1745) (1745) (1745)
Hiah 132665 132657 132647 132622 132597 132572
9 (1779.3) (1778.5) (1777.5) (1775) (1772.5) (1770)
LTE Cat 1bis Band 71. QPSK and 16QAM:
Channel (Frequency)
BW =5 MHz BW = 10 MHz BW = 15 MHz BW =20 MHz
Low 133147 133172 133197 133222
(665.50 MHz) (668.00 MHz) (670.50 MHz) (673.00 MHz)
Middle 133297 133297 133297 133297
(680.50 MHz) (680.50 MHz) (680.50 MHz) (680.50 MHz)
Hiah 133447 133422 133397 133372
g (695.50 MHz) (693.00 MHz) (690.50 MHz) (688.00 MHz)
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RF Output Power

Limits
1. LTE Cat 1bis Band 12. FCC §27.50 (c) (10) / RSS-130 Clause 4.6.
FCC §27.50 (c) (10):

Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed and
mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

RSS-130 Clause 4.6:

46.1 General

The transmitter output power shall be measured in terms of average power. In addition, the peak-to-average
power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the time and shall use a
signal corresponding to the High PAPR during periods of continuous transmission.

4.6.3 Frequency bands 698-756 MHz and 777-787 MHz
The e.r.p. shall not exceed 30 watts for mobile equipment and outdoor fixed subscriber equipment. The e.r.p.
shall not exceed 3 watts for portable equipment and indoor fixed subscriber equipment.

2. LTE Cat 1bis Band 13. FCC §27.50 (b) (10) / RSS-130 Clause 4.6.
FCC §27.50 (b) (10):

Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz
bands are limited to 3 watts ERP.

RSS-130 Clause 4.6:

4.6.1 General

The transmitter output power shall be measured in terms of average power. In addition, the peak-to-average
power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the time and shall use a
signal corresponding to the High PAPR during periods of continuous transmission.

4.6.3 Frequency bands 698-756 MHz and 777-787 MHz
The e.r.p. shall not exceed 30 watts for mobile equipment and outdoor fixed subscriber equipment. The e.r.p.
shall not exceed 3 watts for portable equipment and indoor fixed subscriber equipment.

3. LTE Cat 1bis Bands 4, 66. FCC §27.50 (d) / RSS-139 5.5.
FCC §27.50 (d):

(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and
portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.
Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10 meters
above ground. Mobile and portable stations operating in these bands must employ a means for limiting power
to the minimum necessary for successful communications.

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

RSS-139 5.5:

The maximum output power of the equipment shall comply with the limits specified below. In the tables,
maximum power refers to the equivalent isotropically radiated power (e.i.r.p.) or total radiated power (TRP),
measured in terms of average values.

The limits in this RSS are specified for the purpose of certification and may not apply to all deployment
scenarios. Consult SRSP-513 and SRSP-519 for more details on the bands 2110-2180 MHz and 2180-2200
MHz respectively.
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Table 3: Maximum power of equipment in the band 1710-1780 MHz

Equipment type

Maximum power

Fixed station and base station

30 dBm e.i.r.p./channel bandwidth

Subscriber equipment

30 dBm e.i.r.p./channel bandwidth

In addition, the peak to average power ratio (PAPR) of the equipment shall not exceed 13 dB for more than
0.1% of the time, using a signal that corresponds to the highest PAPR during periods of continuous

transmission.

4. LTE Cat-M1 Band 71. FCC §27.50 (c) (10) / RSS-130 Clause 4.6.

FCC §27.50 (c) (10):

Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed and
mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

RSS-130 Clause 4.6:

46.1 General

The transmitter output power shall be measured in terms of average power. In addition, the peak-to-average
power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the time and shall use a
signal corresponding to the High PAPR during periods of continuous transmission.

4.6.2 Frequency bands 617-652 MHz and 663-698 MHz

The e.r.p. shall not exceed 3 watts for mobile equipment, fixed subscriber equipment and portable equipment.

For base and fixed equipment other than fixed subscriber equipment, refer to SRSP-518 for the equivalent

isotropically radiated power (e.i.r.p.) limits.

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:
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EUT

Signalling unit
with Power meter

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

-

Altenustor

Spectrum
— Analyser

] |

Signalling
L Unit
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Results

1. CONDUCTED AVERAGE POWER:

LTE Cat 1bis Band 12:

Worst-case of RF Power is BW=1.4 MHz, High Channel, QPSK, RB Size=1, RB Offset=0.

D DEKRA

BANDWIDTH
(MH2z)

CHANNEL

FREQUENCY
(MHz)

MODULATION

RB SIZE

RB
OFFSET

AVERAGE
POWER
(dBm)

1.4

Low
23017

699.7 MHz

QPSK

22.48

22.43

22.45

22.41

22.37

22.38

21.59

16QAM

21.86

21.83

21.83

21.65

21.62

21.61

20.82

Middle
23095

707.5 MHz

QPSK

23.17

23.11

22.82

23.14

23.09

23.02

22.19

16QAM

21.93

21.84

21.64

22.12

22.07

22

21.23

High
23173

715.3 MHz

QPSK

23.82

23.71

23.67

23.92

23.97

23.87

23

16QAM

23.32

23.26

RPlRPIRPOWWWIRPRIPIPIOIWIWWIRPRIPIPIOIWWIW|IRPR|IPIPIOIWW(WIRPRIPIPIOWIWIW|FL[F|F

GQIN|O|IOIN|P|IO[OIN|IO|IOIN|P|IO(OIN|O|IOIN|P|O|UOIN|O|O|IN|PIO|UO|IN|O|O|IN(PR|O|JOT|IN|O

22.94
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D DEKRA

3 0 23.9
3 1 235
3 2 22.96
6 0 22.13
BW=1.4 MHz. QPSK:
QPSK RAD. RAD.
MAX COND. ANTENNA | POWER POWER
POWER POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.48 2.44 24.92 22.77
MIDDLE 23.17 2.44 25.61 23.46
HIGH 23.82 2.44 26.26 24.11
MAX: 23.82 26.26 24.11
BW=1.4 MHz. 16QAM:
16QAM RAD. RAD.
MAX COND. ANTENNA | POWER POWER
POWER POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 21.86 2.44 24.30 22.15
MIDDLE 22.12 2.44 24.56 2241
HIGH 23.9 2.44 26.34 24.19
MAX: 23.9 26.34 24.19
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LTE Cat 1bis Band 13:

Worst-case of RF Power is BW=5 MHz, High Channel, QPSK, RB Size=1, RB Offset=0.

D DEKRA

BANDWIDTH FREQUENCY RB RB AVERAGE
CHANNEL (%/lHZ) MODULATION SIZE OEESET P(C(j\évnl]f)R
1 0 22.65
1 12 22.78
1 24 23.16
QPSK 12 0 21.87
12 6 21.96
12 11 22.12
Low 25 0 22.12
23205 779.5 1 0 22.09
12 22.18
24 22.57
16QAM 12 0 21.03
12 6 21.09
12 11 21.24
25 0 21.14
1 0 23.84
1 12 23.2
1 24 23.13
QPSK 12 0 2256
12 6 22.4
12 11 22.34
High 25 0 22.43
23255 784.5 1 0 22.75
1 12 22.49
1 24 22.44
16QAM 12 0 21.65
12 6 21.49
12 11 21.41
25 0 21.53

Report No: 77195RRF.003A3

Page 18 of 168

2024-06-21



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

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

C.I.LF. A29507456

BW=5 MHz. QPSK:

QPSK RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 23.16 2.44 25.6 23.45
HIGH 23.84 2.44 26.28 24.13
MAX: 23.84 26.28 24.13
BW=5 MHz. 16QAM:
16QAM RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.57 2.44 25.01 22.86
HIGH 22.75 2.44 25.19 23.04
MAX: 22.75 25.19 23.04
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LTE Cat 1bis Band 66:

Worst-case of RF Power is BW=20 MHz, High Channel, QPSK, RB Size=1, RB Offset=0.

D DEKRA

AVERAGE
BA“éa\IQVZ')DTH CHANNEL FRE((I\%E;\'CY MODULATION STZ'BE OFEEET POWER
(dBm)
1 0 22.81
1 49 22.89
1 99 23.23
QPSK 50 0 22.07
50 24 22.01
) 50 49 22.25
135(‘)”72 1720 100 0 22.11
1 0 21.97
1 49 22.14
99 22.33
16QAM
25 0 21.2
25 12 21.2
25 24 21.15
1 0 22.96
1 49 23.04
1 99 23.23
QPSK 50 0 22.08
50 24 22.15
i 50 49 22.29
20 13'23262 1745 100 0 22.16
1 0 22.55
1 49 2256
L60AM 1 99 22.66
25 0 21.04
25 12 21.05
25 24 21.08
1 0 23.41
1 49 23.24
1 99 23.31
QPSK 50 0 2251
50 24 22.43
o 50 49 22.4
132?372 1770 100 0 22.49
1 0 22.26
1 49 22.55
L60AM 1 99 2252
25 0 216
25 12 21.61
25 24 21.54
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BW=20 MHz. QPSK:

BW=20 MHz. 16QAM:

Report No: 77195RRF.003A3

QPSK RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 23.23 4.12 27.35 25.2
MIDDLE 23.23 4.12 27.35 25.2
HIGH 23.41 4.12 27.53 25.38
MAX: 23.41 27.53 25.38
16QAM RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.33 4.12 26.45 24.3
MIDDLE 22.66 4.12 25.10 22.95
HIGH 22.55 4.12 26.67 24.52
MAX: 22.66 25.10 22.95
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LTE Cat 1bis Band 71:

Worst-case of RF Power is BW=15 MHz, High Channel, QPSK, RB Size=1, RB Offset=0.

D DEKRA

AVERAGE
BAI\EBI\I/_YZI)DTH CHANNEL FRE((I\g/ll;E;\ICY MODULATION Sll?ZBE OFIEEET POWER
(dBm)
1 0 22.95
1 37 23.29
1 74 23.12
QPSK 36 0 22.52
36 18 22.6
36 37 22.32
Low 75 0 22.44
133197 670.5 1 0 21.96
37 22.46
74 22.19
16QAM 25 0 21.68
25 12 21.84
25 24 21.67
75 0 *
1 0 22.78
1 37 23.3
1 74 23.44
QPSK 36 0 22.14
36 18 22.46
36 37 22.72
Middle 75 0 2251
o 133297 680.5 1 0 21.68
1 37 22.2
1 74 22.28
16QAM 25 0 21.21
25 12 21.35
25 24 21.52
75 0 *
1 0 23.78
1 37 23.2
1 74 23.27
QPSK 36 0 22.53
36 18 22.3
36 37 22.21
High 75 0 22.34
133%97 690.5 1 0 229
1 37 22.42
1 74 22.56
16QAM 25 0 21.56
25 12 21.43
25 24 21.27
75 0 *
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* Not supported neither RB Size 75 nor 50 for 16QAM.

BW=15 MHz. QPSK:

BW=15 MHz. 16QAM:

QPSK RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 23.29 0.95 24.24 22.09
MIDDLE 23.44 0.95 24.39 22.24
HIGH 23.78 0.95 24.73 22.58
MAX: 23.78 24.73 22.58
16QAM RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.46 0.95 23.41 21.26
MIDDLE 22.28 0.95 23.23 21.08
HIGH 22.9 0.95 23.85 21.70
MAX: 22.9 23.85 21.70

Report No: 77195RRF.003A3

Page 23 of 168

D DEKRA

2024-06-21



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

C.I.LF. A29507456

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

LTE Cat 1bis Band 12:
Worst-case of PAPR is BW=3 MHz, Low Channel, 16QAM, RB Size=8, RB Offset=4.

Low Channel:

Spectrum I |IJ:AEI|

Ref Level 30.00 dém  Offset 33.10 dB

Att 15de  AQT 1ms & RBW 5 MHz
SGL Count 50/50

Controlled by EMC32 @1Sa Clrw

[CF 700.5 MHz Mean Pwr + 10.00 dB
Complementary Cumulative Distribution Function Samples: 65000
Mean | Peak | cCrest |  10% 1% | ©0.1% | 0.01% |
Trace 1 21.06 dBm 28,95 dBm 7.89 dB 3.04 dB 5.26 dB 7.12 dB | 7.87dB

| _trace s R

Date: 2B.NOV.2023 21:09:39

Middle Channel:

Spectrum I mA:'

Ref Level 30,00 dBm Offset 33.10 dB
Att 15de AQT 1 ms @ RBW 5 MHz
SGL Count 50/50

Controlled by EMC32 @1Sa Clrw

[CF 707.5 MHz Mean Pwr + 10.00 dB
Complementary Cumulative Distribution Function Samples: 65000
Mean | Peak | crest | 1000 | 1% | _0.19% | o0.01% |
Trace 1 21.57 dBm 28.60 dBm 7.03 dB 3.00 dB | s5.10d8B 6.46 dB | 6.96de

)|

Date: 28.NOV.2023 21:11:48
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High Channel:
Spectrum |n£‘§1|
Ref Level 30.00 dBm  Offset 33.10 dB
Att 15de  AQT 1 ms @ RBW 5 MHz
SGL Count 50/50
Controlled by EMC32 @1Sa Clrw
CF 714.5 MHz Mean Pwr + 10.00 dB
Complementary Cumulative Distribution Function Samples: 65000
Mean |  Peak | crest | 10% | 1% | 0.1% | 0.01% |
| Trace 1 21.83 dBm 28,97 dBm | 7.14de 3.04 de 5.00 dB 5.96 dB 7.09 dB
Date: 1.DEC.2023 17:22:34
16QAM Low Middle High
PAPR (dB) 7.12 6.46 5.96
Verdict
Pass
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LTE Cat 1bis Band 13:

Worst-case of PAPR is BW=5 MHz, Low Channel, 16QAM, RB Size=1, RB Offset=24.

Low Channel:

High Channel:

SGL Count 50/50

Spectrum |nAn|
Ref Level 30.00 dBm Offset 33.10 dB
Att 15de  AQT 1ms & RBW 10 MHz

[CF 779.5 MHz

Mean Pwr + 10.00 dB

Complementary Cumulative Distribution Function

Samples: 65000

Mean | Peak | crest | 10% | 1% 0.1% | 0.01% |
Trace 1 [ 21.96 d8m | 29.07 dém 7.11 dB 3.07d8 | 4.99ds 7.00d8 | 7.13dB
Date: 29.NOV.2023 18:29:19

Spectrum

Ref Level 30.00 dBm  Offset 33,10 dB

Att 15de  AQT 1ms @ RBW 10 MHz
SGL Count 50/50

Controlled by EMC32 @1Sa Clrw

ICF 784.5 MH2z

Mean Pwr + 10.00 dB

Complementary Cumulative Distribution Function
Mean | Peak | crest | 100 | 1%

Samples: 65000

0.1% | 0.01% |
Trace 1 [ 22.24 dBm | 27.86 dBm 5.63 dB 2.80dE | 4.80 dB S48de | G5.61de
Date: 29.NOV.2023 18:47:27

Report No: 77195RRF.003A3

Page 26 of 168

2024-06-21



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

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

C.I.LF. A29507456

Verdict

Pass

16QAM

Low

High

PAPR (dB)

5.48

D DEKRA

Report No: 77195RRF.003A3

Page 27 of 168

2024-06-21



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29507456

LTE Cat 1bis Band 66:
Worst-case of PAPR is BW= 10 MHz, High Channel, 16QAM, RB Size=1, RB Offset=0.

Low Channel:

Spectrum

(=)
A
Ref Level 30,00 d8m Offset 33.70 d&
Att 15de  AQT 1 ms & RBW 20 MHz
SGL Count 50/50
@ 1Sa Clrw

N
‘\\
1E
CF 1.715 GHz Mean Pwr + 10.00 dB
— el e LIV
v Samples: 65000
‘ Mean | Peak | Crest | 10% | 1% 1 0.1% 1 0.01%
Trace 1 [ 21.41 dém | 27.76 dBm 6.35 db 2,94 db 5.39 d8 6.25 d8 6.39 d
Date: 30.NOV.2023 18:53:56
Middle Channel:
Spectrum -
Ref Level 30.00 dBm Offset 33.70 d&
Att 15d8  AQT 1ms @ RBW 20 MHz
SGL Count 50/50
[@15a Cirw
01
0.01
\\\
<
N
1E
CF 1.745 GHz Mean Pwr + 10.00 dB
o)
Y Fui Samples: 65000
‘ Mean | Peak Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 21.50 dém | 28.19 dbm 6.68 db 2,88 db S.46 d& 6.55 d8 6.67 db

Date: 30.NOV.2023 18:55:52
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High Channel:

Spectrum @
Ref Level 30.00 dém _ Offset 33.70 dB
Att 15d8  AQT 1 ms @ RBW 20 MHz
SGL Count 50/50
[@15a Cirw
O
0.01
1€ _
e
e
o
1E i
1 =
\\
1€
(CF 1.775 GHz Mean Pwr + 10.00 dB
Y Samples: 65000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01%
Trace 1 | 21.19 dBm [ 28.81 dBm 7.62 dB 2.86 db 5.20 & 7.46 dB 7.62 db
qinnn e
Date: 30.NOV.2023
16QAM Low Middle High
PAPR (dB) 6.25 6.55 7.46
Verdict
Pass
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LTE Cat 1bis Band 71:
Worst-case of PAPR is BW= 10 MHz, High Channel, 16QAM, RB Size=1, RB Offset=0.

Low Channel:

Spectrum

(=)
A
Ref Level 30,00 dBm Offset 33.00 d&

Att 15de  AQT 1 ms & RBW 20 MHz

SGL Count 50/50

@ 1Sa Clrw

N
\\
1E
CF 668.0 MHz Mean Pwr + 10.00 dB

Cllidilsae LLULLD
v Samples: 65000

‘ Mean | Peak | Crest | 10% | 1% 1 0.1% 1 0.01%

Trace 1 | 21.50 dém | 27.93 dém 6.43 db 2,86 db 5.01 d8 6.26 d8 6.42 dB

Date .DEC.2023

Middle Channel:

Spectrum -
Ref Level 30,00 dém _ Offset 33.00 dB
Att 15de  AQT 1 ms & RBW 20 MHz
SGL Count 50/50
[@15a Cirw
0.01:
\\\
oy
e
1€
CF 680.5 MHz Mean Pwr + 10.00 dB
-3
Y Fui Samples: 65000
‘ Mean | Peak Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 I 21.29 dBm | 27.86 dBm 6.57 dé 2.90 d& 5.41 d8 6.33 d8 6.52 d&
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High Channel:

Spectrum @
Ref Level 30,00 dém _ Offset 33.00 dB
Att 15d8  AQT 1 ms @ RBW 20 MHz
SGL Count 50/50
[@15a Cirw
0 :
0.01
\\
1€ _
e
\\\
o
1E i
1 =
25
1€
[CF 693.0 MHz Mean Pwr + 10.00 dB
Y Samples: 65000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01%
Trace 1 | 21.61 dBm [ 28.60 dBm 7.00 dB 2.88 db 4.90 dB 6.84 dB 7.00 dB
anmn e
Date: 1.DEC.2023 1
16QAM Low Middle High
PAPR (dB) 6.26 6.33 6.84

Verdict

Pass
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Frequency Stability
Limits
1. LTE Cat 1bis Bands 12, 13, 71.

* FCC 827.54: The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorized bands of operation.

*FCC § 2.1055:
(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From -30° to +50° centigrade for all equipment except that specified in paragraphs (a) (2) and
(3) of this section.

(b) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize
all of the components of the oscillator circuit at each temperature level shall be allowed prior to
frequency measurement. The short term transient effects on the frequency of the transmitter due to
keying (except for broadcast transmitters) and any heating element cycling normally occurring at
each ambient temperature level also shall be shown. Only the portion or portions of the transmitter
containing the frequency determining and stabilizing circuitry need be subjected to the temperature
variation test.

(c) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects on frequency
of transmitter keying (except for broadcast transmitters) and any heating element cycling at the
nominal supply voltage and at each extreme also shall be shown.

* RSS-130, 4.5:
For equipment that is capable of transmitting numerous channels simultaneously for different
applications (e.g. LTE and narrowband — Internet of Things (IoT)), the occupied bandwidth shall be the
bandwidth representing the sum of the occupied bandwidths of these channels.
The frequency stability shall be sufficient to ensure that the occupied bandwidth remains within each
frequency block range when tested at the temperature and supply voltage variations specified in RSS-
Gen.

2. LTE Cat 1lbis Bands 4, 66.

* FCC 827.54: The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorized bands of operation.

*FCC § 2.1055:
(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From -30° to +50° centigrade for all equipment except that specified in paragraphs (a) (2) and
(3) of this section.
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(b) Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize
all of the components of the oscillator circuit at each temperature level shall be allowed prior to
frequency measurement. The short term transient effects on the frequency of the transmitter due to
keying (except for broadcast transmitters) and any heating element cycling normally occurring at
each ambient temperature level also shall be shown. Only the portion or portions of the transmitter
containing the frequency determining and stabilizing circuitry need be subjected to the temperature
variation test.

(c) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery
operating end point which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects on frequency
of transmitter keying (except for broadcast transmitters) and any heating element cycling at the
nominal supply voltage and at each extreme also shall be shown.

*RSS-139, 5.4:

The frequency stability shall be sufficient to ensure that the occupied bandwidth stays within the
operating frequency block or frequency block group when tested to the temperature and supply voltage
variations specified in RSS-Gen.

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.

Temperature and voltage range of testing has been extended to the maximum and minimum values declared
by customer.

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 channel of operation are identified as
fL and fH respectively. The worst-case frequency offset determined in the above methods is added or subtracted
from the values of fL and fH to check that the resulting frequencies remain within the band.

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

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

Frequency tolerance:

Temperature Chamber

EUT
Antenna Signalling unit
Conector Attenuator »{ with frequency
(optional) meter
Reference points fL and fH:
Spectrum
— Analyser
Prwer
Altenustor
EUT '|
Signalling
L [Unit
e
Suoply
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Results
1. FREQUENCY TOLERANCE:

e Frequency stability over temperature variations:

LTE Cat 1bis Band 12:

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

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 [#] 3.17 0.004480565
+80 [#] 2.37 0.003349823
+70 [#] 2.45 0.003462898
+60 [#] 3.1 0.004381625

+50 1.97 0.002784452
+40 2.63 0.003717314
+30 2.21 0.003123675
+20 -0.82 -0.001159011
+10 0.88 0.001243816
0 -1.45 -0.00204947
-10 -0.35 -0.0004947
-20 -2.02 -0.002855124
-30 -1.52 -0.00214841
-40 [#] -1.21 -0.001710247

Tests conditions marked with “#” are out of the scope of ENAC accreditation.

LTE Cat 1bis Band 13:

The worst case modulation in terms of Frequency Stability is BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 [#] 3.43 0.004386189
+80 [#] 2.56 0.003273657
+70 [#] 3.12 0.00398977
+60 [#] 2.83 0.003618926

+50 2.39 0.003056266
+40 2.11 0.00269821
+30 1.83 0.002340153
+20 0.89 0.001138107
+10 1.23 0.00157289
0 -0.56 -0.000716113
-10 0.3 0.000383632
-20 1.89 0.00241688
-30 0.54 0.000690537
-40 [#] -0.56 -0.000716113

Tests conditions marked with “#” are out of the scope of ENAC accreditation.
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LTE Cat 1bis Band 66:

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

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 [#] 3.26 0.001868195
+80 [#] 291 0.001667622
+70 [#] 2.35 0.001346705
+60 [#] 3.21 0.001839542

+50 2.16 0.001237822
+40 1.98 0.00113467
+30 2.1 0.001203438
+20 1.22 0.00069914
+10 0.52 0.000297994
0 -1.27 -0.000727794
-10 0.79 0.000452722
-20 1.82 0.00104298
-30 0.82 0.000469914
-40 [#] 0.04 2.29226E-05

Tests conditions marked with “#” are out of the scope of ENAC accreditation.

LTE Cat 1bis Band 71:

The worst case modulation in terms of Frequency Stability is BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 [#] 3.08 0.004526084
+80 [#] 2.45 0.003600294
+70 [#] 2.92 0.004290963
+60 [#] 3 0.004408523

+50 1.98 0.002909625
+40 2.73 0.004011756
+30 2.01 0.002953711
+20 1.77 0.002601029
+10 -1.01 -0.001484203
0 0.87 0.001278472
-10 1.21 0.001778104
-20 0.65 0.00095518
-30 -0.75 -0.001102131
-40 [#] 0.67 0.00098457

Tests conditions marked with “#” are out of the scope of ENAC accreditation.
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D DEKRA

e Frequency stability over voltage variations:

LTE Cat 1bis Band 12:

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

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 4.5 -1.46 -0.002063604
Vmin 3.23 -0.26 -0.000367491

LTE Cat 1bis Band 13:

The worst case modulation in terms of Frequency Stability is BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 4.5 -2.82 -0.003606138
Vmin 3.23 1.9 0.002429668

LTE Cat 1bis Band 66:

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

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 4.5 -2.1 -0.001203438
Vmin 3.23 1.12 0.000641834

LTE Cat 1bis Band 71:

The worst case modulation in terms of Frequency Stability is BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 4.5 0.12 0.000176341
Vmin 3.23 -1.33 -0.001954445
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2. REFERENCE FREQUENCY POINTS fL AND fH:

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

LTE Cat 1bis Band 12:BW=1.4 MHz, QPSK, RB Size=1, RB Offset=0.

fL (MHz) 699.0166
fH (MHz) 715.9720

LTE Cat 1bis Band 13:BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

fL (MHz) 777.0841
fH (MHz) 786.9175

LTE Cat 1bis Band 66:BW=1.4 MHz, QPSK, RB Size=1, RB Offset=0.

fL (MHz) 1710.0763
fH (MHz) 1779.9245

LTE Cat 1bis Band 71:BW=5 MHz, QPSK, RB Size=1, RB Offset=0.

fL (MHz) 663.0657
fH (MHz) 697.9259

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

Measurement uncertainty (Hz): <£207.77

Verdict

PASS
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Modulation Characteristics
Limits
1.LTE Cat 1bis Bands 12, 13, 71.
* FCC 82.1047 Measurements required: Modulation characteristics.
* RSS-130 4.2: Equipment certified under this standard shall employ digital modulation.
2. LTE Cat 1bis Band 66.
* FCC 82.1047 Measurements required: Modulation characteristics.

* RSS-139 5.3: Devices may use any type of modulation technique. The type of modulation shall be documented in
the test report.

Method

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

Test Setup

Spectrum
— Analyser
Prwwer
EUT ——— Attenuator
davider
Signalling
L Unit
L
swply
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Results

The following plots show the modulation schemes in the EUT.

LTE Cat 1bis Band 12:

QPSK. BW=1.4 MHz.
Spectrum

D DEKRA

Ref Level 30.00 dBém Offset 33.10 dB & RBW 500 kHz
Att 15d2 & SWT S0 ps @ VBW 2 MHz
SGL

@ 14F Cirw

0de

-10 dBm-

-20 dem

-30 dam

-40 dem

-50 dBm-

-60 dem

CF 707.5 MHz

1000 pts

L JL

16QAM. BW=1.4 MHz.
Spectrum

5.0 Es/

Ready [T

11:45:04

(=)

Ref Level 30.00 dBém Offset 33.10 dé & RBW 500 kHz
Att 15 dB & SWT S0 ps @ VBW 2 MHz
SGL

@14F Clrw

20 dBr

-10 dem

-20 dBm-

-30 dem

-40 dBm:

-50 dém

-60 dem-

CF 707.5 MHz

1000 pts

5.0 ps/

Ready [T 1:47:35
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LTE Cat 1lbis Band 13:

QPSK. BW=5 MHz.
Spectrum

Ref Level 30.00 dBém Offset 33.10 dé @ RBW 5 MHz
Att 15 dB & SWT 105 ps @ VBW 20 MHz
SGL

@14F Clrw

-10 dem u

-20 dBm-

-30 dem

-40 dBm:

-50 dém

-60 dem-

CF 782.0 MHz 1000 pts

10.5 ps/

16QAM. BW=5 MHz.
Spectrum

Ready CITTTTTTITIE ] 11:53:32

Ref Level 30.00 dBém Offset 32.10 dB & RBW & MHz
Att 15d2 & SWT 105 ps @ VBW 20 MHz
SGL

@ 14F Cirw

N \ // IV

| /
0de

-10 dBm-

-20 dem

-30 dam

-40 dem

-50 dBm-

-60 dem

CF 782.0 MHz 1000 pts

10.5 ps/

Ready (LTI ) 115453
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LTE Cat 1lbis Band 66:

QPSK. BW=1.4 MHz.
Spectrum @

Ref Level 30.00 dBém Offset 33.70 dé @ RBW 5 MHz

Att 1508 @ SWT 150 ps @ VBW 20 MHz
SGL
@14F Clrw

- —~] _ 2 ~ 7N\ /N
A Syl A — \_ X\ A / v AV aVa

0 dB

-10 dem

-20 dBm-

-30 dem

-40 dBm:

-50 dém

-60 dem-

CF 1.745 GHz 1000 pts 15.0 ps/
)i Ready CITTTTTTITIE ] 12:0750

Date: 1.JAN.2024 12:08:00

16QAM. BW=1.4 MHz.
Spectrum @

RefLevel 30,00 dBm  Offset 33.70 B @ RBW & MHz
Att 15d8 @ SWT 150 ps @ VBW 20 MHz
SGL

@ 14F Cirw

T A A A AT AR

-10 dBm-

-20 dem

-30 dem

-40 dem

-50 dBm-

-60 dem

CF 1.745 GHz 1000 pts 15.0 ps/
—
N Ready WARRRREA & 12:09:14

Date: 2.JAN.2024 12:00:14
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LTE Cat 1bis Band 71:

QPSK. BW=5 MHz.

Spectrum

Ref Level 30.00 dBém
Att
SGL

15 dB & SWT

Offset 33.00 dé @ RBW 5 MHz

150 ps & VBW 20 MHz

@14F Clrw

B -
\ /

/\/

0 dB

-10 dem

-20 dBm-

-30 dem

-40 dBm:

-50 dém

-60 dem-

CF 680.5 MHz

1000 pts

15.0 ps/

)

Ready

3.JAN.2024  12:15:09

16QAM. BW=5 MHz.

Spectrum

12:15:00

Ref Level 30.00 dBém
Att
SGL

15d2 & SWT

Offset 33.00 dB & RBW & MHz

150 ps @ VBW 20 MHz

@ 14F Cirw

IRy

v

V

-10 dBm-

-20 dem

-30 dem

-40 dem

-50 dBm-

-60 dem

CF 680.5 MHz
S—

1000 pts

15.0 ps/

)

Ready

3.JAN.2024 12:16:06

12:16:08
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Occupied Bandwidth
Limits
1. LTE Cat 1bis Bands 12, 13, 66, 71.

* FCC 82.1049: Measurements required: Occupied bandwidth.

* RSS-Gen 6.7: Occupied bandwidth (or 99% emission bandwidth).

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
Priver
EUT ——— Anenuator
dvider
Signalling
L Unit
=
suoply
Results

The worst case of occupied bandwidth corresponds to Resource Blocks (RB) Size All regardless either the Narrow
Band or the Bandwidth selected.
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LTE Cat 1lbis Band 12:

LTE Cat 1bis Band 12. BW=1.4 MHz. QPSK. RB Size=All.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.080 1.081 1.090
-26 dBc Bandwidth (MHz) 1.261 1.255 1.268
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 12. BW=1.4 MHz. 16QAM. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.084 1.078 1.079
-26 dBc Bandwidth (MHz) 1.279 1.256 1.258
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 12. BW=3 MHz. QPSK. RB Size All.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 2.700 2.698 2.690
-26 dBc Bandwidth (MHz) 3.022 2.992 2.974
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 12. BW=3 MHz. 16QAM. RB Size All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 2.690 2.694 2.674
-26 dBc Bandwidth (MHz) 2.994 2.986 2.956
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 12. BW=5 MHz. QPSK. RB Size All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 4.523 4.500 4.490
-26 dBc Bandwidth (MHz) 5.110 5.016 4.956
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 12. BW=5 MHz. 16QAM. RB Size All.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 4.513 4.053 4.496
-26 dBc Bandwidth (MHz) 5.050 5.016 5.046
Measurement uncertainty (kHz) <+3.75
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LTE Cat 1bis Band 12. BW=10 MHz. QPSK. RB Size All.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 8.967 8.960 9.027
-26 dBc Bandwidth (MHz) 10.060 9.993 10.207
Measurement uncertainty (kHz) <+3.75
LTE Cat 1lbis Band 12. BW=10 MHz. 16QAM. RB Size All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 4.666 4.600 4.687
-26 dBc Bandwidth (MHz) 5.860 5.747 5.860
Measurement uncertainty (kHz) <+3.75
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LTE Cat 1bis Band 12. BW=1.4 MHz. QPSK. RB Size All.

D DEKRA

Low Channel:

Spectrum

®
=

Ref Level 30,00 dém  Offset 33,00 dB @ RBW 20 kHz
Att

- 30de  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
Mi[1] 14.73 dBm|
699.234730 MHz|
Occ Bw 1.079866667 MHZ|
20 dBm: M2[1] 11.12 dBm)|
M1 699.070000 MHzZ|
i ;WWWWWWWMMW\\
od
M;
L D1 -11.267 dBm /f/v'
-20 dl

Aot

-50 di

-60 dl

CF 699.7 MHz 3000 pts Span 2.8 MHz
Marker
Type X-value Y-value | Function | Function Result |
1 699.23473 MHz 14.73 dBm | |
1 699.159133 MHz 7.98 dBm | Occ Bw 1.079866667 MHz |
] 700.239 MHz 8.00 dém | ]
1 699,07 MHz -11,12 dBm | |
1 1.260933 MHz 0.03de | |
Date: 12
Middle Channel:
Spectrum ul:;:
Ref Level 30.00 dBm  Offset 33.00 d8 & RBW 20 kHz
| Att 30d8  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
mi[1] 15.68 dBm)
707.051530 MHZz|
Occ Bw 1.081733333 MHz|
20d M2[1] 10.38 dBm)|
M1 706.864400 MHz|
TJ/MMW\M»/WW
10 di
0ds

D1 -10.325 dBm’ //
-20 dBm

L Y AAMW\

Heny LR wve

-40 df

-50 dB

-60 dB

CF 707.5 MHz 3000 pts Span 2.8 MHz

Marker

Type Trc X-value Y-value Function | Function Result |
1 707.05153 MHz 15.66 dém | |
1 706.956333 MHz 9.75 dém | Occ Bw 1.081733333 MHz ‘
a 708.038067 MHz 9.94 dem | |
1 706,8644 MHz -10.38 dBm | |
1 1.255333 MHz 0.33 d8 | |
— —

N
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High Channel:

Spectrum

D DEKRA

®
=

Ref Level 30,00 dém  Offset 33,00 dB @ RBW 20 kHz

j& Att 30de  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300
[@ 1Pk Max
M1[1] 15.65 dBm)
715.608470 MHz
Occ Bw 1.090133333 MHz|
20 dém: M2[1] 10.30 dBm)|
i) 714.657867 MHz
MMM%MF
. I /‘\/‘x\,\/"W\,@,\J ‘a
od

D1 -10.354 dBm' //
~20 di

—

Ol Vay e
T Y A E A | YW Pl
-40d
-50 di
-60 di
CF 715.3 MHz 3000 pts Span 2.8 MHz
Marker
Type | Ref Trc X-value Y-value Function | Function Result |
ML 1 715.60847 MHz | 15.65 dbm I
T 1 714.756333 M 8.73 dBm_ Occ Bw | 1.090133333 MHz
2] 1 715846467 MHz | 8.65 dBm | 1
M2 1 714.657867 MHz | -10.30 dBm
D3 M2 d 1.2684 MHz 0.00 d8
i — W
Date: 12.03C.2023 13:36:27
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LTE Cat 1bis Band 12. BW=1.4 MHz. 16QAM. RB Size All.
Low Channel:

Spectrum

D DEKRA

®
=

Ref Level 30,00 dém  Offset 33,00 dB @ RBW 20 kHz

M1

(i TWMMWW

|& Att 30de  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
mi[1] 13.79 dBm)|
699.842330 MHz|
Occ Bw 1.083600000 MHZ|
20 dBm: M2[1] 12.15 dBm)|

699.066267 MHZ|

-10 dBm 842

TS

D1 -12.210 dBnr /J‘/Ivl
-20 dl

NWM

Y A
P

_40d
-50 di
-60 di
CF 699.7 MHz 3000 pts Span 2.8 MHz
Marker
Type Trc X-value Y-value | Function Function Result |
1 699.84233 MHz 13.76 dBm | |
1 699.156333 MHz 8.50 dém | 1.0836 MHz
] 700.239933 MHz 7.35 dém |
1 699.066267 MHz -12,15 dBm |
m2 1 1.278667 MHz 0.25 dB |
Dats: 12 13:35:51

Middle Channel:

Spectrum

®
=

Ref Level 30,00 dém Offset 33,00 d8 & RBW 20 kHz

o Att 30ds  SWT 3ms @ VBW 100 kiz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 16.19 dBm|
707.801000 MHzZ|
Occ Bw 1.078000000 MHZ|
20d 2L -9.94 dBm)|
706.876533 MHZ|
{bd ;’ {\f"‘n\/\"\\,f"\,- e a iy 5
0de
M3 \A\
D3
= -9.807
10 D1 -9.80 i
-20 dBm M \/\IV\m
Siid e 4l MO NN A
i e AT CTAT AV TN
-40 di
-50 dB
-60 dB
CF 707.5 MHz 3000 pts Span 2.8 MHz
Marker
Type Trc X-value Y-value | Function Function Result
1 707.801 MHz_ 16.16 dBm |
1 706.960067 MHz 8.32 dém | 1.078 MHz
1 708.038067 MHz 8.56 dém |
i 706.876533 MHz -9.94 dBm |
1 1.256267 MHz 0.24 dg |
— —

N
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High Channel:

D DEKRA

®
=

Spectrum
Ref Level 30,00 dém  Offset 33,00 dB @ RBW 20 kHz
|& Att 30de  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
mMi[1] 15.34 dBm)|
715.271530 MHz|
Occ Bw 1.079866667 MHZ|
20 dBm M2[1] 10.62 dBm)|
W 714.650400 MHz|
o /‘»»J\rvvv»f’\’\/v A Iy,
od
104l ue /f/ \/\(n
& 01 -10.656 dBny [{\/\/ v V\-\\
N \/WPJ U \/’”\N
a0 pamald A o\ b LVALAN .
-40d
-50 di
-60 di
CF 715.3 MHz 3000 pts Span 2.8 MHz
Marker
Type | Ref Trc X-value Y-value Function | Function Result |
M1 1 715.27153 MHz | 15.34 dBm |
T 1 714.756333 MHz | 7.57 dBm_ Occ Bw | 1.079866667 MHz
12| 1 MHz | 8.19 dém | 1
M2 1 714.6504 MHz | -10.62 dBm
D3 M2 d 1.281467 MHz -0.08 dB
i — W
Date: 12.53C.2023 13:36:50
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LTE Cat 1bis Band 12. BW=3 MHz. QPSK. RB Size All.

D DEKRA

Spectrum nAn
Ref Level 30,00 dém  Offset 33,00 dB @ RBW 50 kHz
|& Att 30ds  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 14.98 dBm|
699.92500 MHz|
Occ Bw 2.700000000 MHz|
20 dBm: M2[1] 11.33 dBm)|
1 698.99800 MHZ|
T‘#A—’MHW)LWLWMWMWMMW e A I
10 de / \L
0 di
L Mj L
=10.dBm 01 -11.024 dBm r/\; ‘.HJ)
T 4 04
MM e V VWW
-30 dBr
-40 di
-50 di
-60 dl
CF 700.5 MHz 3000 pts Span 6.0 MHz
Marker
Type X-value Function | Function Result |
1 699,925 MHz | |
1 699.155 MHz Occ Bw 2.7 MHz |
] 701.855 MHz 10,13 dém | |
1 698,998 MHz -11.33 dBm | |
1 3,022 MHz 0.49 dB | |
Bate: 12
Middle Channel:
Spectrum ul?
Ref Level 30,00 dém Offset 33,00 d8 & RBW 50 kHz
| Att 30de  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 15.80 dBm|
706.52300 MHZ|
Occ Bw 2.698000000 MHZ
20d M2[1] -9.95 dBm)|
w 705.98000 MHz
MMMVWWMW T2
£ AR
104l I‘( \
0de
A ! 3
19 D1 -10.197 dBrm f\/f .-\/L\
R i %
-30 dl
-40 di
-50 dB
-60 dB
CF 707.5 MHz 3000 pts Span 6.0 MHz
Marker
Type Trc X-value Y-value | Function | Function Result |
1 706.523 MHz 15.80 dém | |
1 706,143 MHz 9.42 dém | Occ Bw 2,698 MHz ‘
1 708.847 MHz 11.77 dém | |
1 705,98 MHz -9.95 dém | |
1 2.992 MHz -0.02 db | |

Report No: 77195RRF.003A3

Page 51 of 168

2024-06-21



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

High Channel:

D DEKRA

®
=

Spectrum
Ref Level 30,00 dém  Offset 33,00 d8 @ RBW 50 kHz
|& Att 30de  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
mMi[1] 16.66 dBm|
714.30500 MHz|
Occ Bw 2.690000000 MHZ]
20 dBm o m2[1] -9.31 dBm
713.01200 MHz|
Th b A KR sl NI | S Y W/\/WMW
e /‘rf"‘” \
od
M'} t3
B )1 -9.336 /w \
h W*"W W
il %MMMNJW
-40d
-50 di
-60 di
CF 714.5 MHz 3000 pts Span 6.0 MHz
Marker
Type | Ref Trc X-value | Y-value Function | Function Result |
M1 1 714,305 MHz | 16.66 dBm |
T 1 11.69 dBm_ Occ Bw | 2,69 MHz
12| 1 71 MHz | 1
M2 1 713.012 MHz |
D3 M2 d 2.974 MHz
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

LTE Cat 1bis Band 12. BW=3 MHz. 16QAM. RB Size All.

Low Channel:

Spectrum

DEKRA

®
=

Ref Level 30,00 dém  Offset 33,00 dB @ RBW 50 kHz

i T b

o A MMWV‘«MW‘*\I&

|& Att 30de  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 14.52 dBm|
700.79700 MHZz|
Occ Bw 2.690000000 MHZ|
20 dBm: M2[1] 11.68 dBm)|

699.00400 MHz|

-10 dém 14

D1 -11.484 dBrv /ﬂﬂ
-20 dl

T

-30 der

-40 dl

-50 di

-60 dl

CF 700.5 MHz 3000 pts Span 6.0 MHz
Marker
Type | Ref Trc X-value Y-value | Function Function Result |
M1 i 700,797 MHz 14.52 dém | |
T1 i 699,159 MHz 9.09 dBm | Occ Bw 2,69 MHz |
2| 1 701,848 MHz 10.48 dém |
mz| 1 699,004 MHz -11.68 dBm |
D3| m2 1 2,994 MHz. -0.08 dB |
Date: 12.53C.2023 13:37:25
Middle Channel:
Spectrum u‘:;:
Ref Level 30.00 dBm  Offset 33.00 d8 & RBW 50 kHz
| Att 30d8  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 15.13 dBm|
706.58300 MHz|
Occ Bw 2.694000000 MHZ|
20 df 2[1] 11.28 dBm
M1 705.99600 MHz|
WM [ AN N Mt e NP S 2
. ,(‘,/.-v\
i -—-r\.{_'
0dB
104 i da
= D1 -10.869 dBrm A\”\
d A
o MWM Mf‘""" e
40d
-50 dB
-60 dB
CF 707.5 MHz 3000 pts Span 6.0 MHz
Marker
Type Trc X-value Y-value | Function Function Result
1 706.563 MHz_ 15.13 dbm |
b 3 706.148 MHz 8.91 dBm | Occ Bw 2.694 MHz
1 708.843 MHz 9.76 dem |
1 705,996 MHz -11.28 dBm |
1 2.986 MHz 0.16 dB |
—

N
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DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

High Channel:

Spectrum

D DEKRA

®
=

Ref Level 30,00 dém  Offset 33,00 d8 @ RBW 50 kHz

|& Att 30de  SWT 3ms @ VBW 200 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
mMi[1] 15.60 dBm|
714.98900 MHz|
Occ Bw 2.674000000 MHZz|
20 dBm M2[1] 10.37 dBm)|
M1 713.01600 MHz|
S PP Y B R P el oo T2
ey /J"""‘ \\
od
4
10-dl D1 -10.401 dBm {\r/
W %WWWJ\MMAMM
) WY
-40 d
-50 di
-60 di
CF 714.5 MHz 3000 pts Span 6.0 MHz
Marker
Type | Ref Trc X-value | Y-value Function | Function Result |
™1 1 714,989 MHz | 15.60 dBm |
T 1 713,163 MHz | 9.86 dBm_ Occ Bw | 2,674 MHz
] 1 715,837 MHz | 11.49 dém | 1
M2 1 713.016 MHz | -10.37 dBm
D3 M2 d 2.956 MHz -0.20 dB
—

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

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

C.I.LF. A29507456

LTE Cat 1bis Band 12. BW=5 MHz. QPSK. RB Size All.

Low Channel:

D DEKRA

®
=

Spectrum
Ref Level 30.00 d8m  Offset 33.00 dB & RBW 100 kHz
lo Att 0de SWT 3Ims @ VBW 300 khHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 16.44 dBm|
703.01500 MHz|
Occ Bw 4.523333333 MHZ|
20 d 12[1] M1 -9.45 dBm)
3 698.95000 MHZ|
B T i S
10 dem: /
od
=10 1 -9.563
-20 d #
p—— T
-30 dBm
-40 dBm
-50 di
-60 dB
CF 701.5 MHz 3000 pts Span 10.0 MHz
Marker
Type | Ref | Tre_ | X-value | Y-value | Function | Function Result |
ML 1] 703.015 MHz 16.44 dBm | i
T1| 1 699.255 MHz | 11,55 deém Occ Bw 4.523333333 MHz
T2| 1 703.77833 MHz | 9.67 dBm
M2 1 il 608,95 MHz | -0,45 dBm
D3 M2 i 5.11 MHz | 0.01 d&
Spectrum -
Ref Level 30.00 dBm Offset 33.00 dB & RBW 100 kHz
| Att 30dB  SWT 3ms & VBW 300 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 16.72 dBm)|
705.47500 MHz|
Occ Bw 4.500000000 MHz|
20 T M2[1] -9.58 dBm|
704.96333 MHz,
T M WWWWMWWM»MMWWMM
10 dg| X
od

M?AH
I 01 -8.279 d %

-50 dBm

-60 dBr

CF 707.5 MHz 3000 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function | Function Result |

M1 1| 705.475 MHz 16.72 dBm
T1 1| 705.235 MHz 11.48 dBm Occ Bw 4.5 MHz
T2 1 708.735 MHz 10,42 dBm
w2 1 704.95333 MHz -9,58 dBm
D3 M2 d- 5.01667 MHz -0.09 d&
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DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29507456

High Channel:

Spectrum

Ref Level 30.00 dBm Offset 33.00 dB & RBW 100 kHz

®
=

o Att 308 SWT 3Ims @ VBW 300 kHz Mode Sweap
SGL Count 300/300
@ 1Pk Max
M1[1] 17.28 dBm
714.89830 MHz
Occ Bw 4.490000000 MHz|
20 di M2[1] M1 -0.15 dBm)|

TMWWWWWWW 711.03333 MHz

10 df

0dB /I \k
J \

103 D1 -8.722 dBm ;i b

-40 dem

-50 di

-60 dl

CF 713.5 MHz 3000 pts Span 10.0 MHz

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

[ 1 714.8983 MHz 17,28 dBm
T1 Fii 711.26167 MHz 9,90 dBm | Occ Bw | 4,49 MHz
T2 1 715.75167 MHz 12.02 dém
[ | 1/ 711.03333 MHz | -9.15 dBm
D3] m2| 1 4.95667 MHz 1.04 dB |
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