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Competences and guarantees

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

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 nRF9151 DK is a Development Kit that has nRF9151 10T Module and GPS. The
nNRF9151 is capable of LTE Cat-M1, Cat-NB1&NB2 and GPS. The Development kit contains antennas
for cellular and GPS.

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.

Description

Model

HW
Version

Serial N°

Date
Reception

Application

S/01 77535C/025_.1 | nRF91 nRF9151 nRF9151 1051231716 | 2024-01-08 Element
LACA CBO Under Test
S/01 77535C/022_.1 | SMA Cable | - - 2024-01-08 Aucxiliary
Element
S/01 77535C/013_.1 | USB Cable | - - 2024-01-08 Auxiliary
Element
S/02 77535C/027_.1 | nRF91 nRF9151 nRF9151 1051275581 | 2024-01-08 Element
LACA CBO Under Test
S/02 77535C/023_.1 | SMA Cable | - - 2024-01-08 Auxiliary
Element
S/02 77535C/015_.1 | USB Cable | - - 2024-01-08 Auxiliary
Element
S/03 77535C/026_.1 | nRF91 nRF9151 nRF9151 1051261483 | 2024-01-08 Element
LACA CBO Under Test
S/03 77535C/012_.1 | USB Cable | - - 2023-12-15 Auxiliary
Element
S/04 77535C/036_.1 | nRF91 nRF9151 nRF9151 1051266193 | 2024-01-29 Element
LACA AA Under Test
S/04 77535C/015_.1 | USB Cable | - - - 2024-01-08 Auxiliary
Element
Notes referenced to samples during the project:
o] Type
S/01 Conducted tests: The RF Output Power and PAPR
tests of the LTE Cat-M1 Band 12 and Band 13.
S/02 Conducted tests: LTE Cat-M1 Band 12 and Band 13
but the RF Output Power and PAPR tests, and the
LTE Cat-M1 Band 17 Block Edge tests.
S/03 Radiated tests.
S/04 Radiated test. Testing only in B85 Cat-M1.

Test sample description

Ports. ..o Cable
Port name and Specified  Attached  Shielded Coupled to
description max during test patient®

length [m]

LTE RF 2 X X [
GPS 2 U ] O

Supplementary information to the

POMS. .o )
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Rated power supply ........cccccc..e. : Vs e A1 R Ty Reference poles
L2 L3
AC: O O O 0

O |AC: [ [ L] X O

X |DC: 3.0-5.5V, nominal 3.8V

O |DC:
Rated Power...........cccoceeeeeeennnns : 1w
Clock frequencies..........c.cceeeenne : 32kHz, 32MHz
Other parameters..........ccccee..... : Temperature range: -40C..+85C
Software version...........cccceeee.n... : mfw_nrf91x1 2.0.0
Hardware version ...........cccc........ : NRF9151 LACA AA
Dimensions incm (W x Hx D) ... : 155x64x9mm
Mounting position .........ccccceeeuee. : X | Table top equipment

1 | Wall/Ceiling mounted equipment

[0 | Floor standing equipment

O | Hand-held equipment

O | Other:
Modules/parts.........ccceevvveeeennnne. : Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
item) o : - - -
Documents as provided by the Description File name Issue date
applicant .........ccooceeeeiniieeeenieenn, : - - -

@) Only for Medical Equipment

Identification of the client

NORDIC SEMICONDUCTOR ASA
Otto Nielsens Veg 12, 7052 Trondheim, Norway

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2024-01-18
Date (finish) 2024-02-22

Document history

Report number Date ‘ Description
77535RRF.003 2024-03-21 | First release.
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Environmental conditions

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

H p— (o]
Temperature mg]x _:1355 0%

a0
Relative humidity m:x :2705&

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

 _1co

Temperature mg]x :13550%
a0

Relative humidity mlgx :2705&

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

Min. = 15°C
Temperature Max. = 35 °C

 _ono
Relative humidity ml':x :2705&
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Remarks and comments

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

Used instrumentation:

Control Equipment Manufacturer Next

[\[o} Calibration

7760 Digital Multimeter 175 FLUKE 2024-11

6157 Signal and Spectrum Analyzer 10 | FSV40 ROHDE AND 2025-01
Hz - 40 GHz SCHWARZ

9227 Wideband Radio Communication | CMW500 ROHDE AND 2024-07
Tester SCHWARZ

6254 Attenuator 6 dB 2W DC-26.5 | TWSMAG2 TECHNIWAVE 2024-03
GHz

6794 Shielded Room S101 ETS LINDGREN N/A

8002 TEMPERATURE CHAMBER | MK 56 BINDER 2024-04
MK56 BINDER

6668 Signal and Spectrum Analyzer 10 | FSV40 ROHDE AND 2024-12
Hz - 40 GHz SCHWARZ

9229 Wideband Radio Communication | CMW500 ROHDE AND 2024-06
Tester SCHWARZ

8849 Wideband Radio Communication | CMW500 ROHDE AND 2025-10
Tester SCHWARZ

6791 SEMIANECHOIC ABSORBER | FACT 3 200 STP ETS LINDGREN N/A
LINED

6792 SHIELDED ROOM S101 ETS LINDGREN N/A

6143 Biconical/Log Antenna 30 MHz - | 3142E ETS LINDGREN 2027-01
6 GHz

6021 Attenuator 3 dB, 2W, DC-6GHz 50HN-03 JFW 2025-02

3783 PRE-AMPLIFIER G>30dB | BLMA 0118-3A BONN ELEKTRONIK 2025-02
1GHz-18GHz

6496 HORN ANTENNA 1-18 GHz BBHA 9120 D SCHWARZBECK 2026-12

8856 PRE-AMPLIFIER G>30dB 18- | BLMA 1840-4A BONN ELEKTRONIK 2025-01
40GHz

4657 Horn Antenna 18-40 GHz BBHA 9170 SCHWARZBECK 2026-06

MESS-ELEKTRONIK

4848 SOFTWARE FOR EMC/RF | EMC32 ROHDE AND N/A

TESTING SCHWARZ
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Testing verdicts

D DEKRA

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

Not measured: N/M

Summary

Appendix A: LTE Cat-M1 Bands 4, 8, 12, 13, 66, 85.

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

Requirement — Test case

‘ Verdict ‘Remark‘

FCC 27.50 / RSS-130 4.6, RSS-139 5.5: RF Output Power

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

FCC 2.1049 / RSS-Gen 6.7: Occupied Bandwidth

FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals

FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals at
Block Edges

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

Supplementary information and remarks:

None.

Appendix B: LTE Cat NB1 Bands 4, 8, 12, 13, 17, 66, 85.

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

Requirement — Test case

‘ Verdict ‘Remark‘

FCC 27.50 / RSS-130 4.6, RSS-139 5.5: RF Output Power

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

FCC 2.1049 / RSS-Gen 6.7: Occupied Bandwidth

FCC 27.53/ RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals

FCC 27.53/RSS-130 4.7, RSS-139 5.6: Spurious Emissions at Antenna Terminals at
Block Edges

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

Supplementary information and remarks:

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

RSS-139: LTE Cat-M1 Bands 4, 8, 12, 13, 66, 85
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D DEKRA

TEST CONDITIONS
(*): Declared by the Applicant.

POWER SUPPLY (*):

Vnormal: 3.8 Vdc.
Vminimum: 3 Vdc
Vmaximum: 5.5 Vvdc
Type of Power Supply: Internal DC.
ANTENNA (*):
Low Bands Gain (dBi) Type of Antenna
LTE Cat-M1 8 +2.70 SMD
LTE Cat-M1 12 +1.56 SMD
LTE Cat-M1 13 +1.56 SMD
LTE Cat-M1 85 +1.56 SMD
High Bands Gain (dBi) Type
LTE Cat-M1 4 +3.0 SMD
LTE Cat-M1 66 +3.0 SMD

TEST FREQUENCIES:

LTE Cat-M1 Band 4. QPSK and 16QAM modulations:

Channel per BW=(Frequency, MHz)
BW=14MHz |BW=3MHz | BW=5MHz | BW =10 MHz | BW =15 MHz | 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-M1 Band 4 is completely included in LTE Cat-M1 Band 66, so the channels of LTE Cat-M1 Band 66
were tested to give conformity to the assigned block.

LTE Cat-M1 Band 8. QPSK and 16QAM modulations:

Report No: 77535RRF.003

Channel (Frequency, MHz)

BW = 1.4 MHz BW =3 MHz
o 21632
(898.2)
. 21640
Middle (899)
_ 21648
High (899.8)
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LTE Cat-M1 Band 12. QPSK and 16QAM modulations:

D DEKRA

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)
High 23173 23165 23155 23130
(715.3) (714.5) (713.5) (711.0)

NOTE: LTE Cat-M1 Band 12 is completely included in LTE Cat-M1 Band 85, so the channels of LTE Cat-M1 Band
85 were tested to give conformity to the assigned block, but for the Block Edge test, where only the Low Channel
was tested for 85.

LTE Cat-M1 Band 13. QPSK and 16QAM modulations:

Channel (Frequency, MHz)

BW =5 MHz

BW = 10 MHz

Low

23205
(779.5)

Middle

23230
(782.0)

23230
(782.0)

High

23255
(784.5)

LTE Cat-M1 Band 66. QPSK and 16QAM modulations:

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)
High 132665 132657 132647 132622 132597 132572
9 (1779.3) (1778.5) (1777.5) (1775) (1772.5) (1770)
LTE Cat-M1 Band 85. QPSK and 16QAM modulations:
Channel (Frequency)
BW =5 MHz BW =10 MHz
Low 134027 134052
(700.5) (703.0)
. 134092 134092
Middle (707) (707)
High 134157 134132
9 (713.5) (711.0)
Report No: 77535RRF.003 Page 12 of 272 2024-03-21
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RF Output Power

Limits

1. LTE Cat-M1 Band 8. FCC §27.1507 (a) & (d).
FCC §27.1507 (a) & (d):

(a) Maximum ERP. The power limits specified in this section are applicable to operations in areas more than
110 km (68.4 miles) from the U.S./Mexico border and 140 km (87 miles) from the U.S./Canada border.

(3) Mobile, control and auxiliary test stations. Mobile, control and auxiliary test stations must not
exceed 10 watts ERP.

(4) Portable stations. Portable stations must not exceed 3 watts ERP.

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

2. LTE Cat-M1 Band 13. FCC §27.50 (b) (10) / RSS-130 Clause 4.6.

FCC 8§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 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.

3. LTE Cat-M1 Band 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

Table 4: Maximum power of equipment in the band 2110-2180 MHz

Equipment type Maximum power

Non-AAS fixed station and base station 65 dBm e.i.r.p./MHz

AAS fixed station and base station 46 dBm TRP/MHz

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

Table 5: Maximum power of equipment in the band 2180-2200 MHz

Equipment type Maximum power
Non-AAS base station 65 dBm e.i.r.p./MHz
AAS base station 46 dBm TRP/MHz

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 12, 85. FCC 827.50 (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.

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
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Test Setup

1. CONDUCTED AVERAGE POWER:

EUT

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

Signalling unit
with Power meter

Spectrum
— Analyser

Privuer
e e

Signalling
L Unit

D DEKRA
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Results

1. CONDUCTED AVERAGE POWER:

LTE Cat-M1 Band 8:

D DEKRA

Worst-case of RF Power is BW=1.4 MHz, High Channel, QPSK, RB Size=1, RB Offset=2, Narrowband=0.

BANDWIDTH
(MHz)

CHANNEL

FREQUENCY
(MH2z)

MODULATION

RB SIZE

RB
OFFSET

AVERAGE
POWER
(dBm)

Low
21632

898.2

QPSK

22.77

22.81

22.77

21.75

21.71

21.75

21.93

16QAM

22.51

22.61

22.66

21.52

21.58

21.53

20.45

14

High
21648

899.8

QPSK

22.8

22.92

22.8

21.78

21.74

21.77

20.08

16QAM

22.56

22.56

22.55

21.56

21.52

21.56

QWWWRFRFPIRFRPOWWWRFRRPRFRPOWWW®RRFRRFRIRFRPOWWWEF|IFLEF

OWFRIOCIOIN|IOOC|W|IFROC|IUNOC|IO|WFR|IO|UIN|O|IO|W|FL(O|UTIN|O

20.49
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BW=1.4 MHz. QPSK:

BW=1.4 MHz. 16QAM:

Report No: 77535RRF.003

QPSK RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.81 2.7 25.51 23.36
MIDDLE
HIGH 22.92 2.7 25.62 23.47
MAX: 22.92 25.62 23.47
16QAM RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.66 2.7 25.36 23.21
MIDDLE
HIGH 22.56 2.7 25.26 23.11
MAX: 22.66 25.36 23.21
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LTE Cat-M1 Band 13:

D DEKRA

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

BANDWIDTH

CHANNEL

FREQUENCY
(MH2z)

MODULATION

RB SIZE

RB
OFFSET

AVERAGE
POWER
(dBm)

Low
23205

779.5

QPSK

22.11

22.11

22.11

21.11

21.11

21.10

21.20

16QAM

21.55

21.39

21.41

20.89

20.88

20.89

20.01

High
23255

784.5

QPSK

22.14

22.13

22.14

21.23

21.24

21.22

21.25

16QAM

22.06

22.05

22.06

20.98

20.99

21

QWWWRFRFPIRFRPOWWWRFRRPRFRPOWWW®RRFRRFRIRPROWWW(F|FLEF

OWFRIOCIOIIN|IOO|W|IFRLOC|IUNOC|IO|WFR|IOC(OIN|OO|W|FL(O|UIIN(O

20
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BW=5 MHz. QPSK:

BW=5 MHz. 16QAM:

Report No: 77535RRF.003

QPSK RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.11 1.56 23.67 21.52
MIDDLE
HIGH 22.14 1.56 23.7 21.55
MAX: 22.14 23.7 21.55
16QAM RAD. RAD.
MAX COND. | ANTENNA | POWER | POWER
POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 21.55 1.56 23.11 20.96
MIDDLE
HIGH 22.06 1.56 23.62 21.47
MAX: 22.06 23.62 21.47
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LTE Cat-M1 Band 66:

D DEKRA

Worst-case of RF Power is BW=15 MHz. Low Channel. QPSK. RB Size=6. RB Offset=0. Narrowband=0.

BANDWIDTH
(MHz)

CHANNEL

FREQUENCY
(MH2z)

MODULATION

RB SIZE

RB
OFFSET

AVERAGE
POWER
(dBm)

15

Low
132047

1717.5

QPSK

22.68

22.81

22.68

22.74

22,71

22.75

22.87

16QAM

22.78

22.83

22.79

22.83

22.8

22.78

22.69

Middle
132322

1745

QPSK

22.55

22.64

22.57

22.48

22.45

22.5

22.6

16QAM

22.5

22.53

22.4

22.67

22.66

22.6

22.5

High
132597

17725

QPSK

22.71

22.83

22.69

22.8

22.66

22.8

22.7

16QAM

22.3

22.44

22.17

22.58

22.79

22.55

QWWWFFRPIFPIOIWWWFRFPIFPIOWWWFRRFRPIRPOWWWRFRIFPIRPIOWWWFRFRIFRPIOWWW|F|F|F

OWIFR|IOC(OIN|OO|W|FRC|IINOC|IO|WFR|IC|OIN|IOC|W|IFROC|UINOC|IO|W(FR|IO|OIIN|O(O|W|Fk[(O|UT1IN(O

22.67
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BW=15 MHz. QPSK:

BW=15 MHz. 16QAM:

Report No: 77535RRF.003

QPSK RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.87 3 25.87 23.72
MIDDLE 22.64 3 25.64 23.49
HIGH 22.83 3 25.83 23.68
MAX: 22.87 25.87 23.72
16QAM RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.83 3 25.83 23.68
MIDDLE 22.67 3 25.67 23.52
HIGH 22.79 3 25.79 23.64
MAX: 22.83 25.83 23.68
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LTE Cat-M1 Band 85:

Worst-case of RF Power is BW=5 MHz. High Channel. QPSK. RB Size=1. RB Offset=2. Narrowband=1.

AVERAGE
BANDWIDTH FREQUENCY RB
(MH2) CHANNEL (MHz) MODULATION | RB SIZE OEESET POWER

(dBm)
22.81
22.87
22.74
21.76
21.73
21.88

22

22.57
22.56
22.57
21.53
21.58
21.61
20.47
22.71
22.85
22.72
21.76
21.73
21.77
21.92
22.66
22.61
22.55
21.51
21.58
21.63
20.44
22.8
23.01
22.85
22.01
21.97
21.99
21.92
22.38
22.52
2241
21.68
21.59
21.65
20.53

QPSK

Low
134027

700.5

16QAM

QPSK

Middle
5 134092 07

16QAM

QPSK

High
134157

713.5

16QAM

QWWWFFRPIFPIOIWWWFRFPIFPIOWWWFRRFRPIRPOWWWRFRIFPIRPIOWWWFRFRIFRPIOWWW|F|F|F
OWIFR|IOC(OIN|OO|W|FRC|IINOC|IO|WFR|IC|OIN|IOC|W|IFROC|UINOC|IO|W(FR|IO|OIIN|O(O|W|Fk[(O|UT1IN(O

Report No: 77535RRF.003 Page 22 of 272 2024-03-21



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

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

C.ILF. A29507456

BW=5 MHz. QPSK:

BW=5 MHz. 16QAM:

Report No: 77535RRF.003

QPSK RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.87 1.56 24.43 22.28
MIDDLE 22.85 1.56 24.41 22.26
HIGH 23.01 1.56 24.57 22.42
MAX: 23.01 24.57 22.42
16QAM RAD. RAD.

MAX COND. | ANTENNA | POWER | POWER

POWER | POWER | GAIN (dBi) | AVG EIRP | AVG ERP
AVG (dBm) (dBm) (dBm)
LOW 22.57 1.56 24.13 21.98
MIDDLE 22.66 1.56 24.22 22.07
HIGH 22.52 1.56 24.08 21.93
MAX: 22.66 24.22 22.07
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2. PEAK-TO-AVERAGE POWER RATIO (PAPR)

LTE Cat-M1 Band 8:

Worst-case of PAPR is BW=1.4 MHz. High Channel. 16QAM. RB Size=5. RB Offset=0. Narrowband=0.

Low Channel:
o
Spectrum A
Ref Level 30,00 dem Offset 33.67 d&
Att i5de AQT 2.3ms @ RBW 3 MHz
SGL TRG:IFR

[@15a Clrw

[CF 898.2 MHz Mean Pwr + 20.00 dB
L= anowr -
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak Crest 10% | 10 | 0.1%% | 0.01%
Trace 1 [ 19.66 dbm 25.75 dBm | .14 B 2,55 dB | 4.58 db | 5.57 dB. 6.06 db.
Marker

L H )j Ready
High Channel:

@@q

Spectrum
Ref Level 30,00 dem Offset 33.67 d8
Att 15de AQT 2.3 ms @ RBW 3 MHz
SGL TRG:IFP
‘®15a Clrw

CF 899.8 MHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak Crest 10% | 10 | 0.1%% | 0.01%
Trace 1 [ 19.56 dBm [ 25.82 dBm | 6.25 dB 3.10 dB | 4.87 dB | 5.91 dB [ 6.20 dB

Marker
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16QAM

Low

High

PAPR (dB)

5.57

591

Verdict

Pass

D DEKRA
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LTE Cat-M1 Band 13:

D DEKRA

Worst-case of PAPR is BW=5 MHz. Low Channel. 16QAM. RB Size=5. RB Offset=0. Narrowband=0.

Low Channel:

Spectrum

Ref Level 30.00 dém
Att
SGL TRG: IFP

Offset 33.54 db

15ds  AQT 1.6 ms & RBW 10 MHz

CF 779.5 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean

Samples: 100000|

Peak | Crest | 10% |

19 | 0.1% 0.01%
Trace 1 | 15.06 dem | 24.65 dBm 5.59 dB [ 2.93 dg 4.52 dB 539 d& 5.59 dB
Marker
e
T T

High Channel:

Spectrum

®
=)

Ref Level 30.00 dém
Att 15d8
SGL TRG: IFP

Offset 33.54 db
AQT 1.6 ms & RBW 10 MHz

[CF 784.5 MHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 100000|

Mean Peak | Crest | 10% | 19 | 0.1% 0.01%
Trace 1 | 15.08 dem | 24.66 dBm 5.58 dB [ 2.96 d8 4.49 dB 539 d& 5.59 dB
Marker
e
T T
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16QAM

Low

High

PAPR (dB)

5.39

5.39

Verdict

Pass

D DEKRA
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LTE Cat-M1 Band 66:

D DEKRA

Worst-case of PAPR is BW= 15 MHz. Middle Channel. 16QAM. RB Size=5. RB Offset=0. Narrowband=0.

Low Channel:

Spectrum

Ref Level 30.00 dém  Offset 34.36 dB

Att 15ds  AQT 1.6 ms & RBW 20 MHz
SGL TRG: IFP

[CF 1.7175 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean | Peak

Samples: 100000
Crest | 10% | 1% | 0.1% 0.01%

Trace 1 [ 21.30 dem | 26.14 dBm

4.84 dB | 2,00 de 4.00 dB 4.70 dB. 4.34 dB

Marker
s

)

S L

Middle Channel:

Spectrum

®
=)

Ref Level 30.00 dém  Offset 34.36 dB
Att 15ds  AQT 1.6 ms & RBW 20 MHz
SGL TRG: IFP

(®15a Clrw

CF 1.745 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function
Mean Peak

Samples: 100000
Crest | 10% | 1% | 0.1% 0.01%

Trace 1 [ 21.15 dem | 26.27 dBm

511 d8 | 2,06 d& 4.26 dB 4.05 d8. 5,10 dB

Marker
s

)

S L
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High Channel:

Spectrum

D DEKRA

EiXeg

Ref Level 30.00 dém  Offset 34.36 d8

SGL TRG: IFP

Att 15de  AQT 1.6 ms & RBW 20 MHz

[[e15a cirw

CF 1.7725 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

samples: 100000

Verdict

Pass

PAPR (dB)

4.7

4.96

4.9

Mean Peak I Crest 10% 1% 0.1% 0.01%
Trace 1 I 21,15 dém 26.36 dBm 5.21 dB 3.04 d& 4.41 dB 4,90 de 5.19 dB
Markar
T —
16QAM Low Middle High

Report No: 77535RRF.003

Page 29 of 272

2024-03-21



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.I.F. A29507456

LTE Cat-M1 Band 85:

Worst-case of PAPR is BW=5 MHz. High Channel. 16QAM. RB Size=5. RB Offset=0. Narrowband=1.

Low Channel:

EiXeg

Spectrum

Ref Level 30.00 dem Offset 33.53 d&

Att 15 d8  AQT 1.6 ms & RBW 20 MHz
SGL TRG:IFP

@15a Clrw

CF 700.5 MHz Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function samples: 100000
Mean | Peak Crest | 10% | 196 0.1% | 0.01%
Trace 1 | 19.37 dém 25.08 deém .72 dB 2.96 dB 4.55 dB 5.30 dB .68 dB

T Ready | WNNRNNRRD WG

L JL
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Middle Channel:

Spectrum nz:

Ref Level 30.00 dém  Offset 33.53 dg

Att 15dB  AQT 1.6 ms & RBW 20 MHz
SGL TRG.IFP

@153 Clrw

IcF 707.0 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% 0.1% | 0.01%
Trace 1 | 19,42 dBm 25.00 deém | .58 dB 2,90 dB 4.56 dB 5.36 db 5.57 db
]
j Ready

J

High Channel:

®
=)

Spectrum

Ref Level 30.00 dém Offset 33.53 d8

Att 15 dB  AQT 1.6 ms & RBW 20 MHz
SGL TRG:IFP

@153 Clrw

CF 713.5 MHz Mean Pwr + 20.00 dB.
Complementary Gumulative Distribution Function samples: 100000
Mean | Peak | Crest | 10% | 196 0.1% | 0.01%
Trace 1 | 19.32 dBm 25.18 dBm | 5.86 db 2,90 di 4.67 dB 5.42 db 5.83 db
J Ready

J
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Verdict

Pass

Report No: 77535RRF.003

16QAM

Low

Middle

High

PAPR (dB)

5.39

5.36

5.42
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Frequency Stability
Limits

* FCC 827.54 & 8§2.1055. The frequency stability shall be sufficient to ensure that the fundamental emissions
stay within the authorized bands of operation.

* RSS-130. Clause 4.5 & 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
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

1. FREQUENCY TOLERANCE:

e Frequency stability over temperature variations:

LTE Cat-M1 Band 8:

D DEKRA

The worst case modulation in terms of Frequency Stability is BW=1.4 MHz. QPSK.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+85 -2.55 -0.002836485
+80 -4.1 -0.004560623
+70 5.42 0.006028921
+60 -0.58 -0.000645161
+50 0.72 0.00080089
+40 -0.92 -0.001023359
+30 -0.56 -0.000622914
+20 -6.63 -0.007374861
+10 4.03 0.004482759
0 3.43 0.00381535
-10 -5.25 -0.005839822
-20 -0.52 -0.00057842
-30 -2.03 -0.002258065
-40 -0.13 -0.000144605

LTE Cat-M1 Band 13:

The worst case modulation in terms of Frequency Stability is BW=5 MHz. QPSK.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

85 -1.43 -0.001828645
80 -3.23 -0.004130435
70 -4.42 -0.005652174
60 2 0.002557545
+50 -6.1 -0.007800512
+40 -1.16 -0.001483376
+30 -7.71 -0.009859335
+20 -4.59 -0.005869565
+10 -6.78 -0.008670077
0 -4.18 -0.005345269
-10 -1.44 -0.001841432
-20 571 0.00730179
-30 -8.72 -0.011150895
-40 -5.67 -0.007250639
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LTE Cat-M1 Band 66:

The worst case modulation in terms of Frequency Stability is BW=1.4 MHz. QPSK.

D DEKRA

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+85 15 0.000859599
+80 3.58 0.002051576
+70 1.77 0.001014327
+60 6.82 0.003908309
+50 2.61 0.001495702
+40 1.63 0.000934097
+30 -0.41 -0.000234957
+20 0.24 0.000137536
+10 0.83 0.000475645

0 -1.56 -0.000893983
-10 3.53 0.002022923
-20 0.93 0.000532951
-30 0.37 0.000212034
-40 -0.15 -8.59599E-05

LTE Cat-M1 Band 85:

The worst case modulation in terms of Frequency Stability is BW=5 MHz. QPSK.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+85 2.86 0.004045262
+80 5.14 0.007270156
+70 3.69 0.005219236
+60 2.85 0.004031117
+50 5.94 0.008401697
+40 5.25 0.007425743
+30 3.86 0.005459689
+20 4.56 0.006449788
+10 -6.58 -0.009306931

0 153 0.002164074
-10 0.94 0.001329562
-20 1.59 0.002248939
-30 -2.56 -0.003620934
-40 3.34 0.004724187
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Frequency stability over voltage variations:

LTE Cat-M1 Band 8:

D DEKRA

The worst case modulation in terms of Frequency Stability is BW=1.4 MHz. QPSK.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 5.5 -5.93 -0.006596218
Vmin 3 3.43 0.00381535

LTE Cat-M1 Band 13:

The worst case modulation in terms of Frequency Stability is BW=5 MHz. QPSK.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 5.5 -3.19 -0.004079284
Vmin 3 -4.52 -0.005780051

LTE Cat-M1 Band 66:

The worst case modulation in terms of Frequency Stability is BW=1.4 MHz. QPSK.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 5.5 -2.7 -0.001547278
Vmin 3 -1.07 -0.000613181

LTE Cat-M1 Band 85:

The worst case modulation in terms of Frequency Stability is BW=5 MHz. QPSK.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 5.5 -0.53 -0.000749646
Vmin 3 0.2 0.000282885
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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-M1 Band 4:

LTE Cat-M1 Band 8:

LTE Cat-M1 Band 12:

LTE Cat-M1 Band 13:

LTE Cat-M1 Band 66:

LTE Cat-M1 Band 85:

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

Verdict

PASS

Report No: 77535RRF.003

BW=1.4 MHz. QPSK.

fL (MHz) 1710.0205

fH (MHz) 1754.9640
BW=1.4 MHz. QPSK.

fL (MHz) 897.5436

fH (MH2) 900.4520
BW=1.4 MHz. QPSK.

fL (MHz) 699.0171

fH (MH2) 715.9734
BW=5 MHz. QPSK.

fL (MHz) 777.1115

fH (MH2) 786.8845
BW=1.4 MHz. QPSK.

fL (MHz) 1710.0205

fH (MHz) 1779.9669
BW=5 MHz. QPSK.

fL (MHz) 698.1129

fH (MH2) 715.9734

Measurement uncertainty (Hz): <+207.77
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Modulation Characteristics
Limits
FCC §2.1047.

RSS-130. 4.2: Equipment certified under this standard shall employ digital modulation.

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
Priver
EUT —— attenustor
devider
Signalling
L [Unit
o
suoply
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Results

The following plots show the modulation schemes in the EUT.

LTE Cat-M1 Band 8:

QPSK. BW=1.4 MHz.

Spectrum T

Ref Level 30,00 dém  Offset 32,67 d& & RBW 100 kHz

jo AL 10 dB & SWT 200 ps @ VBW 300 kHz
SGL.
@ 1Pk Clrw
mMi[1] 17.24 dBm)|
70.1597 ps|
20d T
T z/’_‘
I / -~
A} A\ \

WARRYAAWEER ANV Y
v ‘ “ / / v /

-20 dBm
Y

-30 dBm: \‘U

-40 dem

-50 dem:-

-60 dBm

CF 898.2 MHz 3000 pts 20.0 ps/

B
[ JU S Ready  WRRRNRRAN W0

16QAM. BW=1.4 MHz.

®

Spectrum ug'

Reflevel 3000 d8m  Offset 3367 dB & RBW 100 kHz

o att 10d8 @ SWT 200 ps @ VBW 300 kHz
sGL
@ 1Pk Clrw
M1[1] 16.75 dBm|
113.1711 ps|
20 dB

- /!\ /A

ﬁa‘_//\/\mv[\\ / i N IR

- v \ ;/
N

-40 dem

-50 deém

-60 dém

CF 898.2 MHz 3000 pts 20.0 p;}
{ ) T Reany | GRRMAARN
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LTE Cat-M1 Band 13:

QPSK. BW=5 MHz.
Spectrum

(2]
A
Ref Level 30.00 dbm  Offset 33.54 db w RBW 100 kHz

o Att 10 dé @ SWT 200 ys @ VBW 300 kHz

SGL TRG:VID

@ LAP Clrw

M1[1] 1.18 dBm|

1.2004 ps|
20 dBm;

10 B

-\ TRG 0.000 dBm

-40 dBm

-50 dem

-60 dBrr

CF 782.0 MHz 3000 pts
— —

20.0 ps/
Ready ERNNNNEED WO

16QAM. BW=5 MHz.
Spectrum

o
A
Ref Level 30.00 dém  Offset 33.54 dB & RBW 100 kHz
o Att 10 dB » SWT 200 ps @ VBW 300 kHz
SGL TRG:VID
@ 14P Clrw
M1[1] 2.39 dBm|
73.5579 ps
20 dBm
10 B
M1
/Xn

-md\ T3 0. W\‘H—\_/\ N / r\_/\\‘ﬁ \/“'/\/X N

-40 dBm

-50 dem:

-60 dBm

CF 782.0 MHz 3000 pts
aig

20.0 ps/

Ready

Date: B.MAR.2024 20:
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LTE Cat-M1 Band 66:

QPSK. BW=1.4 MHz.
Spectrum

Ref Level 30.00 dBm Offset 34.36 dB & RBW 100 kHz

D DEKRA

(=)

o Att
SGL TRG:VID
@ LAP Clrw

10 dB & SWT 200 ps & VBW 300 kHz

20 dBm;

M1[1]

15.74 dBm)|
174.3248 ps|

YAV A

TRG 0,000 dBm \
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-40 dBm

-50 dem

-60 dBrr

CF 1.745 GHz

-

3000 pts

Date: B.MAR.2024 20:24:49

16QAM. BW=1.4 MHz.
Spectrum

Ref Level 30.00 dém Offset 34.36 dB & RBW 100 kHz

Ready

20.0 ps/
N e

(=)

jo Attt
SGL TRG:VID
@ LAP Clrw

10 dB & SWT 200 ps & VYBW 300 kHz

20 dBm

M1[1]

18.89 dBm|
123.3078 ps|

k\ / avh \‘f\/\/

\

U TRG 0,000 dBm U

-10 dB

I

v

-40 dBm

-50 dem:

-60 dBm
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Ready

20.0 ps/
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LTE Cat-M1 Band 85:

QPSK. BW=5 MHz.
Spectrum

D DEKRA

(=)

Ref Level 30.00 dBm Offset 33.53 dB & RBW 100 kHz
jo ALL 10 dB & SWT 200 ps & VBW 300 kHz
SGL TRG:VID

@ LAP Clrw

20 dBm;

M1[1]

5.42 dBm)
2.6676 ps|

\ TRG 0,000 dBm

NA

-40 dBm

-50 dem

-60 dBrr

CF 707.0 MHz

3000 pts

20.0 ps/

-

Date: B.MAR.2024 20:29:40

16QAM. BW=5 MHz.
Spectrum

Ready

(=)
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Occupied Bandwidth
Limits
FCC 82.1049: Measurements required: Occupied bandwidth.

RSS-Gen 6.7. The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between
two points, one above and the other below the carrier frequency, within which 99% of the total transmitted power of
the fundamental transmitted emission is contained. The occupied bandwidth shall be reported for all equipment in
addition to the specified bandwidth required in the applicable RSSs.

The following conditions shall be observed for measuring the occupied bandwidth and x dB bandwidth:

e The transmitter shall be operated at its maximum carrier power measured under normal test conditions.

e The span of the spectrum analyzer shall be set large enough to capture all products of the modulation process,
including the emission skirts, around the carrier frequency, but small enough to avoid having other emissions (e.g.
on adjacent channels) within the span.

e The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may be used in
place of the sampling detector since this usually produces a wider bandwidth than the actual bandwidth (worst-
case measurement). Use of a peak hold (or “Max Hold”) may be necessary to determine the occupied / x dB
bandwidth if the device is not transmitting continuously.

e The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB bandwidth and
the video bandwidth (VBW) shall not be smaller than three times the RBW value. Video averaging is not permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in compliance with

the above requirement.

For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear power level
terms. The recovered amplitude data points, beginning at the lowest frequency, are placed in a running sum until
0.5% of the total is reached, and that frequency recorded. The process is repeated for the highest frequency data
points (starting at the highest frequency, at the right side of the span, and going down in frequency). This frequency
is then recorded. The difference between the two recorded frequencies is the occupied bandwidth (or the 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.
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Test Setup
Spectrum
— Analyser
Priner
EUT ——— Anenuator
devider
Signalling
L [Unit
=
suoply
Results

The worst case of occupied bandwidth corresponds to all Resource Blocks (RB) offset O regardless either the
Narrowband or the Bandwidth selected.

LTE Cat-M1 Band 8:

LTE Cat-M1 Band 8. BW=1.4 MHz. QPSK. RB Size 6.

Channel Low High

99% Occupied Bandwidth (MHZz) 1.017 1.105

-26 dBc Bandwidth (MHz) 1.326 1.327
Measurement uncertainty (kHz) <+3.75

LTE Cat-M1 Band 8. BW=1.4 MHz. 16QAM. RB Size 5.

Channel Low High

99% Occupied Bandwidth (MHZz) 0.960 0.970

-26 dBc Bandwidth (MHz) 1.315 1.313
Measurement uncertainty (kHz) <#3.75

LTE Cat-M1 Band 13:

LTE Cat-M1 Band 13. BW=5 MHz. QPSK. RB Size 6.

Channel Low High
99% Occupied Bandwidth (MHZz) 1.09433 1.10367
-26 dBc Bandwidth (MHz) 1.34294 1.34168
Measurement uncertainty (kHz) <+3.75

LTE Cat-M1 Band 13. BW=5 MHz. 16QAM. RB Size 5.

Channel Low High
99% Occupied Bandwidth (MHZz) 0.94033 0.94267
-26 dBc Bandwidth (MHz) 1.28930 1.28568
Measurement uncertainty (kHz) <+3.75
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LTE Cat-M1 Band 66:

LTE Cat-M1 Band 66. BW=1.4 MHz. QPSK. RB Size 6.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.098 1.097 1.097
-26 dBc Bandwidth (MHz) 1.321 1.325 1.327
Measurement uncertainty (kHz) <+3.75
LTE Cat-M1 Band 66. BW=1.4 MHz. 16QAM. RB Size 5.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 0.947 0.944 0.939
-26 dBc Bandwidth (MHz) 1.333 1.287 1.291
Measurement uncertainty (kHz) <+3.75
LTE Cat-M1 Band 85:
LTE Cat-M1 Band 85. BW=5 MHz. QPSK. RB Size 6.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 1.104 1.106 1.094
-26 dBc Bandwidth (MHz) 1.335 1.336 1.321
Measurement uncertainty (kHz) <+3.75
LTE Cat-M1 Band 85. BW=5 MHz. 16QAM. RB Size 5.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 0.973 0.952 0.945
-26 dBc Bandwidth (MHz) 1.316 1.310 1.295
Measurement uncertainty (kHz) <+3.75
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LTE Cat-M1 Band 8. BW=1.4 MHz. QPSK. RB Size 6.

Low Channel:

Spectrum

D DEKRA

®
=

Ref Level 30,00 dém Offset 32,87 d8 @ RBW 30 kHz

& Att 10ds  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 3000/3000
[@ 17k Max
M1[1] 15.76 dBm|
898.01580 MHz|
Occ Bw 1.101666667 MHz
20d m2[1] 10.36 dBm
897.54580 MHz|
10d T
0ds
M »
1048 D1 -10.240 dBm

o Iy ﬁ\"f‘\
-30d A fon M

High Channel:

Spectrum

e I
40 d Avvwﬂ S dwi W M
™ :
-50 di
-60 di
CF 898.2 MHz 3000 pts Span 5.0 MHz
Marker |
f Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1] 898.0158 MHz | 15.76 dBém |
T1 | 1 897.65417 MHz | 7.35 dBm | Occ Bw 1.101666667 MHz
T2 1] 898.75583 MHz | 5.82 dém |
M2 1] 897.5458 MHz | -10.36 dem |
D3 M2 1 1.3263 MHz 0.01 dB

®
=)

Ref Level 30.00 dém Offset 32.87 d8 @ RBW 30 kHz

lo att 10d2  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 3000/3000
[@ 1Pk Max
M1[1] 15.73 dBm|
899.61580 MHz|
Occ Bw 1.105000000 MHZz|
20 dBm m2[1] 10.39 dBm
M1 899.14600 MHz|
10 dém T —
0 dém:
M. 3
104 D1 -10.270 dBm

-20 dBm

Ao ’
-30 dem . - A/\/JW W
g W
'—m
B Fib
40 dBm e -
-50 dBm:
-60 dBm
CF 899.8 MHz 3000 pts S_Eﬂn 5.0 MHz
Marker |
f Type | Ref | Tre | X-value | v-value | Function | Function Result ||
| M1 1| 899.6158 MHz 15.73 dBm |
T1 1| 899.2525 MHz 7.07 dem | Occ Bw 1.108 MHz
T2| I 1| 900.3575 MHz | 5.92 dem |
M2 I 1] 899,146 MHz | -10.39 dem |
D3 M2 1] 1,3267 MHz 0.03 d&
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LTE Cat-M1 Band 8.

Low Channel:

Spectrum

BW=1.4 MHz. 16QAM. RB Size 5.

D DEKRA

®
=

Ref Level 30.00 dém

Offset 32.87 dB @ RBW 30 kHz

& Att 10ds  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 3000/3000
[@ 1Pk Max
M1[1] 15.59 dBm)
898.37920 MHZ|
Occ Bw 960.000000000 kHz|
204d m2[1] 10.80 dBm)|
M1 897.51920 MHZ|
0 dei
A ™ \\7
_10.d D1 -10.410 dBm WVJV
-20d ¥ el e,
-30d w — Y W
-s0d
60 d
CF 898.2 MHz 3000 pts SEan 5.0 MHz
Marker
f Type | Ref Tre | X-value Y-value | Function | Function Result |
I M1 1] 898.3792 MHz | 15.50 dBm |
T1 1 897.63583 MHz | 6.00 dBm | Occ Bw 960.0 kHz
T2 1] 898.59583 MHz | 2.76 dém |
M2 1] 897.5192 MHz |_ -10.80 dem |
I D3 M2 1 1.3146 MHz 0.28 dB |
High Channel:
Spectrum "X’
Ref Level 30,00 dém Offset 32,87 d8 @ RBW 30 kHz
|& Att 10ds  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 3000/3000
@ 1Pk Max
M1[1] 15.76 dBm)
900.28080 MHZ|
Occ Bw 970.000000000 kHz
20 dBm m2[1] 10.24 dBm)|
M 899.14430 MHz|
. /mwwv N,
0 dBm
104 D1 -10.240 dBr 3
B P,
-20 dBm ’//W\MW/ s '\Mm
-30 dem y \‘\ vau"
W F M
-50 dBm:
-60 dBm
CF 899.8 MHz 3000 pts S_Eﬂrl 5.0 MHz
Marker
f Type | Ref Tre | X-value | v-value | Function | Function Result |
I M1 1 900.2808 MHz 15.76 dBm
T1 1] 899.3825 MHz 0.53 dBm | Occ Bw 970.0 kHz
12| 1] 900.3525 MHz | 7.82 dBm |
M2| | 1] 899.1443 MHz | -10.24 dém |
| D3 M2 1] 1.3134 MHz -0.05 dB
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LTE Cat-M1 Band 13. BW=5 MHz. QPSK. RB Size 6.

D DEKRA

Spectrum ?
Ref Level 30.00 dBm  Offset 33.54 OB e RBW 30 kHz
Att 15d8  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.08 dBm)|
778.35320 MHz
Occ Bw 1.094333333 MHz|
20 dBm m2[1] -11.13 dBm
M1 778.21050 MHz|
. MMM ‘
T
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-20 dem o P
-30 dBm "\‘,ﬂ kﬂ'\(\“
I PPN p A\
e Y = UWWMMN
-50 dBm MMWW’\N
-60 dBm:
CF 779.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Trc X-value ¥-value | Function Function Result |
M1 1| 778.3532 MHz 15.08 dBm |
T1 1 778.3205 MHz 5.71 dem Occ Bw 1.094333333 MHz
T2 1) 779.41483 MHz 6.56 dém |
M2 1 778.2105 MHz -11.13 dém
D3 w2 1 1.34294 MHz 0.07 dB
.
T N
Spectrum ?
Ref Level 30.00 dBm  Offset 33.54 B @ RBW 30 kHz
Att 15d8  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 5007500
@ 1Pk Max
M1[1] 15.17 dBm)|
783.76380 MHz
Occ Bw 1.103666667 MHZ|
20 dBm m2[1] -11.04 dBm
M1 783.18500 MHz|
o L A A
T 2
0 dBm
P M:
=10 dkm D1 -10.830 dBm [} \l\'
-20 dBm. Wﬂ"j‘v vﬂ.“mnﬁw
-30 dBm /W %\
Ao ™ o
W AN g
-50 dBm
-60 dBm:
CF 784.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Trc X-value ¥-value | Function Function Result |
M1 1| 783.7638 MHz 15.17 dBm |
T1 1 783.3135 MHz 5.50 dem Occ Bw 1.103666667 MHz
T2 1) 784.41717 MHz 5.25 dem |
M2 1 783.185 MHz -11.04 dém
D3 w2 1 1.34168 MHz -0.45 dB
.
T N
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LTE Cat-M1 Band 13.

Low Channel:

Spectrum

BW=5 MHz. 16QAM. RB Size 5.

D DEKRA

®
=)

Ref Level 30.00 dém Offset 33.54 dB & RBW 30 kHz

Att 15d8 SWT 3ms @ VBW 100kHz Mode Swesp
SGL Count 500/500
@ 1Pk Max
MI[1] 14.64 dbm|
778.48150 MHz
OccBw 940.3333332333 kHz
20 dBm M2[1] -11.62 dBm|
M1 778.19180 MHz
. LTI, Praras
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60 dom

CF 779.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value | Function Function Result |
M1 1 778.4815 MHz 14.64 dBm |
T1 1 778.3135 MHz 5.25 dem Occ Bw 940,333333333 kHz
T2 1) 779.25383 MHz 2,59 dém |
Mz 1 778.1918 MHz -11.62 dém
D3 M2 1 1.2893 MHz 0.16 dB
.
I
High Channel:
Spectrum ?
Ref Level 30.00 dém Offset 33.54 dB & RBW 30 kHz
Att 15 dBd  SWT 3ms @ VBW 100 kHz  Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 14.82 dBm
783.91550 MHz|
Occ Bw 942.666666667 kHz|
20 dBm M2[1] -11.64 dBm|
M1 783.20140 MHz|
10 dom MM
T 2
0 dBm
-10 dBm fD1 -11.190 dBm /,' &
-20 dem ,‘JVJWWn \\M
-30 dBm ,f\_v \"\,\J
L M‘I(\WW W,
-40 dem: Gl 1] 7
W W . F WWWMWWM
A e DAt
-60 dBm:
CF 784.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |
M1 1 783.9155 MHz 14.82 dBm |
T1 1 783.31117 MHz 5.02 dem Occ Bw 942.666666667 kHz
T2 1) 784.25383 MHz 4,49 dem |
Mz 1 783.2014 MHz -11.64 dBm
D3 M2 1 1.28568 MHz 0.33 dB
.
I
Report No: 77535RRF.003 Page 50 of 272 2024-03-21



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29507456

LTE Cat-M1 Band 66.

BW=1.4 MHz. QPSK. RB Size 6.

Low Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dém Offset 34.36 dB & RBW 30 kHz

Att 1W0ds  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
(@ 1Pk Max
M1[1] 15.49 dBm)|
1.710516330 GHz|
Occ Bw 1.098000000 MHz|
20 dBm m2[1] -10.61 dBm
M1 1.710050070 GHz|
10 dBm ”M

- 01 -10 SID{;(”
-20 dem i

WMW

-30 dBm

-40 dem:

-50 dBm

-60 dBm:

CF 1.7107 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value | Function Function Result |
M1 1 171051633 GHz 15.49 dBm |
T1 1 1.710152333 GHz 7.55 dem Occ Bw 1.098 MHz
T2 1) 1.711250333 GHz 563 dém |
Mz 1 1.71005007 GHz -10.61 dBm
D3 M2 1 1.3207 MHz -0.09 dB
.
I
Spectrum ?
Ref Level 30.00 dém Offset 34.36 dB &« RBW 30 kHz
Att 10 dB  SWT 3ms @ VBW 100 kHz  Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.06 dBm
1.744818330 GHz|
Occ Bw 1.096666667 MHz|
20 dBm M2[1] -11.13 dBm)|
M1 1.744345350 GHz|
10 dBm : WWWWWWM
0 dBm L4
M2, \r\‘m,.,
-10 dBm:

foi -10 ’34/0‘;:";}";

-20 dBm:

iR

-40 dem:

-50 dBm

-60 dBm:

CF 1.745 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |
M1 1 174481833 GHz 15.06 dBm |
T1 1 1,744455 GHz 6,94 dem Occ Bw 1.096666667 MHz
T2 1) 1.745551667 GHz 5.60 dem |
Mz 1 1.74434535 GHz -11.13 dém
D3 M2 1 1.324779 MHz 0.07 dB
.
T N
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High Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dém Offset 34.36 dB & RBW

30 kHz

Att 1W0de  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
MI[1] 1471 dBm|
1.778875670 GHz|
Oce Bw 1.096666667 MHz
20 dém m2[1] -11.52 dBm
M1 1.778647430 GHz|
10 dbm ; MMJVM\J’“ LT e AW A
0 dem Nru N
-10 dBm "wﬂ n\‘k\ =
D1 -11.290 dBm¥ 5
, U,
20 dem T T V

it

-40 dem:

-50 dBm

-60 dBm

[CF 1.7793 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 1,77887567 GHz 14.71 dBm
T1 1 1.778753 GHz 6.23 dBm Occ Bw 1.096666667 MHz
T2 1 1.779840667 GHz 599 dem
Mz 1 1.77864743 GHz -11.52 dém |
D3 M2 1 1.326779 MHz 0.14 dB
) e
J
LTE Cat-M1 Band 66. BW=1.4 MHz. 16QAM. RB Size 5.
Low Channel:
Spectrum ?
Ref Level 30,00 d2m  Offset 34.36 dB @ RBW 30 kHz
Att 10ds  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500,500
[@ 1Pk Max
m1[1] 15.44 dBm)
1.710992330 GHz|
Occ Bw 947.333333333 kHz|
20 der mz2[1] -10.92 dBm)|
M1 1.709993170 GHz|
10d T
2
0dem
10 e Ll il
= D1 -10 Qﬁ'lu:\vm
b aef VAV F"fnvn i ﬂvﬂl\r’U Vn UM
-30d
-40 der
sod
-60 der
CF 1.7107 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref | Tre | X-value v-value Function Function Result |
M1 1 1.71099233 GHz 15.44 dBm
T1 1 1.710139667 GHz 6.84 dBm Occ Bw 947.333333333 kHz
T2 1 1.711087 GHz 1.92 dém
M2 1 1.70999317 GHz -10.92 dém
D3 Mz 1 1.333445 MHz 0.19 dB
I
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Middle Channel:

Spectrum

D DEKRA

®

(=)

Ref Level 30.00 dém Offset 34.36 dB & RBW 30 kHz

At 10de SWT 3ms @ VBW 100 kHz  Mode Swesp
SGL Count 500,500
(@ 1Pk Max
MI[1] 15.57 dbm|
1.744995000 GHz|
Occ B 944.000000000 kHz|
20 dBm m2[1] -10.95 dBm|
L 1.744330690 GHz|
10 dBm M\

M
01 -10.430 dB Y

A L
' TS M
-40 dBm:
-50 dBm
-60 dBm
[cF 1745 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 1.744595 GHz 15.57 dBm
T1 1 1.744439 GHz 6.37 dBm Occ Bw 944.0 kHz
T2 1] 1.745383 GHz 3.72 dém
M2 1 1.74433069 GHz -10.95 dem |
D3 v2 1 1.28678 MHz 0.46 dB
.
) e I
High Channel:
Spectrum ?
Ref Level 30.00 dBm  Offset 34.36 OB & RBW 30 kHz
Att 1W0de  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.50 dBm)|
1.779603670 GHz|
Occ Bw 939.333333333 kHz|
20 dBm Mm2[1] -10.70 dBm
M1 1.778622790 GHz|
10 dBm
T
0 dém .‘J
e «Wm 3
10.d 01 -10.500 d¥fnt L
N‘//M v
e /\{\ ¥ TN
Y L L
-30 dBm
-40 dBm:
-50 dBm
-60 dem

CF 1.7793 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |

M1 1 177960367 GHz 15,50 dBm |
T1 1 1.778742333 GHz 5.53 dem Occ Bw 939,333333333 kHz
T2 1) 1.779681667 GHz 3.42 dem |
Mz 1 177862279 GHz -10.70 dBém
D3 M2 1 1.29115 MHz -0.02 dB

Ready

W e
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LTE Cat-M1 Band 85. BW=5 MHz. QPSK. RB Size 6.

Low Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dam

Offset 33.53 dB & RBW

30 kHz

Att 15dB  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500,500
@ 1Pk Max
MI[1] 15.50 dBm)
699.68680 MHz|
Occ Bw 1.103666667 MHz|
20 dBr M2[1] -10.57 dBm|
M1 699.21480 MHZ|
» TMM
0 dBm
. M.z i
=10 D1 -10.500 dBm’
o o) / M A
) W W N
-30d M/V rkw WL
. al
::WM i \’UJ N/
A ™A e e
60 B

CF 700.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value | Function Function Result |
ML 1 609.6868 MHz 15.50 dBm
T1 1 699.32283 MHz 6.64 dem Occ Bw 1.103666667 MHz
T2 1 700.4265 MHz 6.01 dém
M2 1 699.2148 MHz -10.57 dém
D3 M2 1 1.33477 MHz 0.05 dB
.
T N
Middle Channel:
Spectrum ?
Ref Level 30.00 d@m  Offset 33.53 dB @ RBW 30 kHz
Att 15d8 SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
[@ 1Pk Max
M1[1] 15.12 dBm)|
706.19620 MHz
Occ Bw 1.106000000 MHz|
20 dbr m2[1] -10.97 dBm
M1 705.71160 MHz|
04 M MMM
T 2
0dBm l\
) M/ A
=10 dBm 01 -10.880 dBm T
20 dB oo XJ‘ 1l\/\rﬂd"\q
) M : ) W
- (L/J[ A Um
o NV
WW TRy WMWM
iy A e
-60 der

CF 707.0 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value Function Function Result |

M1 1 706.1962 MHz 15.12 dBm
Ti 1 705.82517 MHz 5.17 dem Occ Bw 1.106 MHz
T2 1 706.93117 MHz 5.19 dém
M2 1 705.7116 MHz -10.97 dBm
D3 M2 1 1.33582 MHz -0.17 dB

Ready

[
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High Chan

nel:

D DEKRA

®
=)

Spectrum
Ref Level 30.00 dém  Offset 33.55 B & RBW 30 kHz
Att 15d8 SWT 3ms @ VBW 100 kHz  Mode Swesp
SGL Count 500/500
@ 1Pk Max
MI[1] 15.77 dBm|
712.97150 MHz|
Oce Bw 1.094333333 MHz|
20 dém m2[1] -10.88 dBm|
712.21060 MHz
10 dBm
0 dBm
10-dh ”F/ 2
01 -10.230 dBm
A,
-20 dem W i VT VWW-
0o M Ww]
- AT “HMMUMW
. AT
-0 dBm
[cF 7135 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 712.5715 MHz 15.77 dem
T 1 71 83 MHz 7.25 dam Occ Bw 1.094333333 MHz
T2 1 713.41717 MHz 6.01 dém
M2 1 712.2106 MHz -10.98 dBm |
D3 M2 1 132066 MHz 0.26 dB
-
T Teety WO e
LTE Cat-M1 Band 85. BW=5 MHz. 16QAM. RB Size 5.
Low Channel:
Spectrum ?
Ref Level 30.00 dem  Offset 33.53 dé @ RBW 30 kHz
Att 15ds  SWT 3ms @ VBW 100 kHz  Mode Sweep
SGL Count 500/500
[@ 1Pk Max
M1[1] 14.59 dBm|
609.88050 MHz|
Occ Bw 973.000000000 kHz|
20 der M2[1] -12.13 dBm|
M1 699.19150 MHz|
w0d nﬂwm
.
0 dBm / \4‘\/\
-10 di b
D1 -11.670 dém /" !
o W " W\\’%
" ]
304 7 i Vu
M W nUnVMU\WA” WWMNW KRN
A e W 2 Pt
50 der
CF 700.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value | Function Function Result |
ML 1 £99.8805 MHz 14.33 dém
Ti 1 ©99.30883 MHz 4.93 dBm Occ Bw 973.0 kHz
T2 1 700.28183 MHz -0.12 dém
M2 1 £99.1915 MHz -12.13 dém
D3 M2 1 1.3161 MHz 0.09 d8
-
T N
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Middle Channel:

Spectrum

D DEKRA

®

(=)

Ref Level 30.00 dém Offset 33.53 dB & RBW 30 kHz

att 1508 SWT 3ms @ VBW 100 kHz Mode Swesp
SGL Count 500,500
@ 17k Mox
MIL1] 1422 dBm|
706.54620 MHzZ|
Occ Bw 952.000000000 kHz|
20 dém m2[1] -12.17 dBm|
M1 705.69290 MHz|
. A ah i
.
2
0 dBm
-10 dBm - 4
01 -11.780 dBm /‘f = HLL
-20 dem. e
<30 dBm A‘WJ f\wﬂ
o Ur mﬂﬂwﬂm ﬂw qJL\MV\fNLU
I WMWMMWW
-0 dem

[cF707.0 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 706.5462 MHz 14.22 dBm
11 1 705.8135 MHz 4,95 dem Occ Bw 952.0 kHz
T2 1) 706.7655 MHz 1,91 dem
M2 1 705.6329 MHz -12,17 dBm |
D3 M2 1 1.31015 MHz -0.22 dB
-
T P T
Spectrum ?
Ref Level 30.00 dém  Offset 33.55 B & RBW 30 kHz
Att 15d8 SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
MI[1] 14.92 dBm|
713.16750 MHz|
Oce Bw 945.000000000 kHz|
20 dBm M2[1] ~11.30 dBm|
M1 712.19480 MHz
10 dbm MM
T ]
0 dBm
- I M i
10 dBm——————,; ;a0 dew /' e
-20 dem- -'A'N‘
-30 dém f: ‘!\"\[\(4
M v gl
40 dem JV U* ULvJW ' WWWMWW
e WMWMWW
-60 dBm-
CF 713.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |
ML 1 713.1675 MHz 14.92 dem |
T1 1 712.30883 MHz 4,42 dem Occ Bw 9450 kHz
T2 1] 713.25383 MHz 2,71 d8m |
M2 1 712.1943 MHz -11,30 deém
03 2 1 1.29501 MHz -0.62 dB

Ready

W e
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Limits

Spurious Emissions at Antenna Terminals

1. LTE Cat-M1 Band 8. FCC §27.1509 (a).
FCC §27.1509 (a):

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) in watts by at least the following amounts:

(a) For 900 MHz broadband operations in 897.5-900.5 MHz band by at least 43 + 10 log (P) dB.

2. LTE Cat-M1 Band 13.
FCC §27.53 (c):

On any frequency outside the 776-788 MHz band. the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater.

On all frequencies between 763-775 MHz and 793-805 MHz. by a factor not less than 65 + 10 log (P) dB in
a 6.25 kHz band segment. for mobile and portable stations. Compliance is based on the use of measurement
instrumentation such that the reading taken with any resolution bandwidth setting should be adjusted to
indicate spectral energy in a 6.25 kHz segment.

RSS-130 4.7.1 and 4.7.2:

4.7.1 General unwanted emissions limits:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter power,
P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100 kHz band immediately outside of the
equipment's frequency block range, a resolution bandwidth of 30 kHz may be employed.

4.7.2 Additional unwanted emissions limits:

In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands 746-756
MHz and 777-787 MHz shall also comply with the following restrictions:

a. the power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775
MHz and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least:

i. 76 + 10 log10 p (watts), dB, for base and fixed equipment and
ii. 65 + 10 log10 p (watts), dB, for mobile and portable equipment

b. the e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for wideband signal and —-80 dBW
for discrete emission with bandwidth less than 700 Hz.

3. LTE Cat-M1 Band 66.
FCC §27.53 (h). RSS-139 5.6:

Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna connectors)
of the unwanted emissions outside the frequency block or frequency block group shall not exceed the limits
shown in table 6.

Table 6: Unwanted emission limits

Offset from the edge of the frequency block or | Unwanted emission limits
frequency block group

1 MHz

-13 dBm/(1% of OB¥)

>1 MHz -13 dBm/MHz
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*OB is the occupied bandwidth.

In addition to complying with the above limits, equipment operating in the band 2180-2200 MHz may require additional
filtering (see SRSP-519).

4. LTE Cat-M1 Band 85.

FCC §27.53 (q):

For operations in the 600 MHz band and the 698-746 MHz band. the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation. measured in watts. by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater.

RSS-130. Clause 4.7.1:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s). shall be attenuated below the transmitter power.
P (dBW). by at least 43 + 10 logio p (watts). dB.

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

Po (dBm) — [43 + 10 log (Po in mW) - 30] =-13 dBm

At Po transmitting power. the specified minimum attenuation becomes 65+10 log (Po). and the level in dBm relative
to Po becomes:

Po (dBm) — [65 + 10 log (Po in mW) - 30] = -35 dBm

Method

The EUT RF output connector was connected to a spectrum analyser 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 divider.

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

The configuration of Resource Blocks and modulation which is the worst case for conducted power was used.
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Test Setup

Spectrum
— Analyser
Prwwer
EUT Attenuator -
Signalling
L Unit
e
suoply
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Results

LTE Cat-M1 Band 8: BW=1.4 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 0.

- Low Channel: No spurious frequencies at less than 20 dB below the limit.

- High Channel: No spurious frequencies at less than 20 dB below the limit

LTE Cat-M1 Band 13: BW=5 MHz. QPSK. RB Size 1. RB Offset 0. Narrowband 0.

- Low Channel: Spurious frequencies at less than 20 dB below the limit:
Spurious Frequency (MHz) Emission Limitations Conducted (dBm) Limit (dBm)
774.777143 -50.04 -35
- High Channel: No spurious frequencies at less than 20 dB below the limit

LTE Cat-M1 Band 66: BW=15 MHz. QPSK. RB Size 6. RB Offset 0. Narrowband O.

- Low Channel: No spurious frequencies at less than 20 dB below the limit.
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit.

LTE Cat-M1 Band 85: BW=5 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 1.

- Low Channel: No spurious frequencies at less than 20 dB below the limit.
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit

Measurement uncertainty (dB): <+2.76

Verdict

PASS
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Subrange Step Size Detectors Bandwidth Sweep Time
9 kHz - 150 kHz 14.1 Hz PK+ 300 Hz Coupled
150 kHz - 30 MHz 932.812Hz  PK+ 10 kHz Coupled
30 MHz - 1 GHz 30.312kHz  PK+ 100 kHz Coupled
1GHz-2GHz 31.25 kHz PK+ 100 kHz Coupled
2GHz -3 GHz 31.25 kHz PK+ 100 kHz Coupled
3 GHz -4 GHz 31.25 kHz PK+ 100 kHz Coupled
4 GHz -5 GHz 31.25 kHz PK+ 100 kHz Coupled
5 GHz - 6 GHz 31.25 kHz PK+ 100 kHz Coupled
6 GHz - 7 GHz 31.25 kHz PK+ 100 kHz Coupled
7 GHz - 8 GHz 31.25 kHz PK+ 100 kHz Coupled
8 GHz - 9 GHz 31.25 kHz PK+ 100 kHz Coupled
9 GHz - 10 GHz 31.25 kHz PK+ 100 kHz Coupled

LTE Cat-M1 Band 8. BW=1.4 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 0.

Preamp

0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB

Low Channel:
Full Spectrum
20T
0__
T FOC Part 27-Band 8
g 20T
m
-c -4
£
T 40+ —— Downink
3 1
60
80—
—
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCC Part 27 Band 8 L 2 Final_Result PK+
The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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High Channel:
Full Spectrum
30T
20+
0 -4
c + FOC Part-27-Band -8
8 20T
£ 1
[
Q 40T —— Downlink
60+
-80--
l t t t t t t t t t t t t t t t t t t t |
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCOC Part 27 Band 8 ¢ Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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LTE Cat-M1 Band 13. BW=5 MHz. QPSK. RB Size 1. RB Offset 0. Narrowband 0.

Low Channel:

e Frequency range 9 kHz — 8 GHz:

D DEKRA

Full Spectrum
30T
201
0__
e + FOC Part-27-Band 13
g 201
£ 1
TR
2 Downlnk l—
-60 -
80
! : : : : : : : : : : : : : : |
0 1 2 3 4 5 6 7 8
Frequency in GHz
Preview Result 1-PK+ * PK+
FCC Part 27 Band 13 ‘ Final Result PK+
The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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e Frequency range 763 MHz — 775 MHz:

Spectrum “5‘

Ref Level -10.00 dém Offset 33.55 dB & RBW ©.25 kHz
| Att Ode SWT  30.8ms @ VBW 20kHz Mode Sweep

@ 1Pk View

-30 dBm-

D1 -35.000 dBmr

-50 dB

-60 dBm-

k!l ulu I e iy L fd, .|H‘..J VLT OEE S

PR A e TR T S ks Ly T T T TRy

TR T T

-80 dB

-90 dBm-

-100 dem

Start 763.0 MHz 10000 pts Stop 775.0 MHz

Marker

e Frequency range 793 MHz — 806 MHz: ®
(=)

Spectrum

Ref Level -10.00 dém Offset 33.55 d8 & RBW 6.25 kHz
| Att Ode SWT  33.3ms @ VBW 20kHz Mode Sweep

@ 1Pk View

-30 dBm-

D1 -35.000 dBny

-50 dB

-60 dBm-

e ST R e o B o i b s b oy e o ek A A A e o Pl s i i ke v A el

.80 dB

-90 dBm-

-100 dem:

Start 793.0 MHz 10000 pts Stop 806.0 MHz

Marker

Report No: 77535RRF.003 Page 64 of 272 2024-03-21



