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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 Acreditacion), to perform the tests indicated in the Certificate No. 51/LE 147.

Test 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 covers the performed tests in this report.

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

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

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

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

The results presented in this Test Report apply only to the particular item under test established in this document.
IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification.

General conditions

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

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

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO0OO.

Data provided by the client

The following data has been provided by the client:

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

2. The sample model ST87MO01 is a Module for NB-IOT NB2 and GNSS.

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.

[o] Control Number ‘ Description Model Serial N° Date of Reception  Application
S/01 82302 1 Module ST87M01 - 2025-03-03 Element
Circuit Board Under Test
S/01 81088 _2 Evaluation TEKIT 600- | - 2024-11-12 Auxiliary
board PTCRBO Element
S/02 82302 2 Module ST87M01 - 2025-03-03 Element
Circuit Board Under Test
S/02 78078_6 Antenna - - 2024-02-16 Auxiliary
GPS Element
S/02 78078 _8 Antenna - - 2024-02-16 Auxiliary
Element
‘ Id Type
S/01 Conducted tests.
S/02 Radiated tests.

Test sample description

Port name and $
description Specified max Att.ached \ﬂ
length [m] during test
"MAIN Antenrna | | X | =
GNSS Antenna O ]

Supplementary information to the
POIS. .ot

Rated power supply.......cc.......... :

Voltage and Frequency
X | DC: Min: 2.2V - Nom: 2.5 V - Max: 3V

Rated POWEr .......ccocovvveviniiiinnnn, :

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

Reference clocks: 38.4MHz - 32 kHz

Other parameters...........ccco...... :

Temperature: -40/+25/+85°C

Software version ............cccco...... : M: 2.6.0
Hardware version...................... : EVKITST87MO01-1 - Version: LA 711
Dimensions incm (W x Hx D)... : 6*2*8

Mounting position...................... :

X | Table top equipment

0 | wall/Ceiling mounted equipment

O | Floor standing equipment

O | Hand-held equipment

Modules/parts ..........cccccvvvvnnnnnn. :

O | Other:
Module/parts of test item Manufacturer
STMicroelectr

onic

MA_633 EV_LA 711 #591/IMEI:352825 | Module
350057562
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MA_633_EV_LA 711 #593/IMEI:352825 | Module STMicroelectr
350057885 onic
MA_633_EV_LA 711 _#600/IMEI:352825 | Module STMicroelectr
350057893 onic
MA_633_EV_LA 711 _#601/IMEI:352825 | Module STMicroelectr
350057653 onic
MA_633_EV_LA 711 _#602/IMEI:352825 | Module STMicroelectr
350057729 onic
Accessories (not part of the test Description \ Type \ Manufacturer
10 NS N O
Documents as provided by the Description \ File name \ Issue date
applicant ..........ccccoevvveeniieenineen, : EVKITST87M01-1 User Manual EVKITST87 | 2024-06-18
M01
ST87MXX UM AT commands description | ST87TMXX_U | 2025-02-18
M

DataSheet ST87M01

Identification of the client

ST Microelectronics
10 Rue de Jouanet. 35700 RENNES. FRANCE

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2024-12-12
Date (finish) 2025-02-22

Document history

Report number Description

82302RRF.002 2025-09-29 First release.

Environmental conditions

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

Min. =15°C
Max. = 35°C
Min. = 20 %

Max. =75 %

Temperature

Relative humidity

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

Min. = 15 °C
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Relative humidity

Min. =20 %
Max. =75 %

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

Relative humidity

Remarks and comments

Min. = 15°C
Max. = 35°C

Min. = 20 %
Max. =75 %

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

Used instrumentation:

Control Equipment Model Manufacturer Next

No. Calibration

7760 Digital Multimeter 175 FLUKE 2025-11-07

7445 DC POWER Supply 30V/5A U8B002A KEYSIGHT N/A

TECHNOLOGIES

7794 SIGNAL AND SPECTRUM | FSV40 ROHDE AND | 2025-04-21
ANALYZER 10 Hz - 40 GHz SCHWARZ

6157 Signal and Spectrum Analyzer 10 | FSV40 ROHDE AND | 2027-03-17
Hz - 40 GHz SCHWARZ

9227 Wideband Radio Communication | CMW500 ROHDE AND | 2025-10-29
Tester SCHWARZ

6254 Attenuator 6 dB 2W DC-26.5 | TWSMAG2 TECHNIWAVE 2025-03-30
GHz

6794 Shielded Room S101 ETS LINDGREN N/A

6791 SEMIANECHOIC ABSORBER | FACT 3200 STP | ETS LINDGREN N/A
LINED

6792 SHIELDED ROOM S101 ETS LINDGREN N/A

6614 TEMPERATURE AND HW(g-STE HW GROUP 2025-04-22
HUMIDITY PROBE

6666 EMI TEST RECEIVER 2Hz- | ESW44 ROHDE AND | 2026-07-12
44GHz SCHWARZ

3783 PRE-AMPLIFIER G>30dB | BLMA 0118-3A BONN ELEKTRONIK 2026-03-17
1GHz-18GHz

6496 HORN ANTENNA 1-18GHz BBHA 9120 D SCHWARZBECK 2026-12-01

6143 Biconical/Log Antenna 30 MHz - | 3142E ETS LINDGREN 2027-01-22
6 GHz

4848 SOFTWARE FOR EMC/RF | EMC32 ROHDE AND N/A
TESTING SCHWARZ
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Testing verdicts

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

Not measured: N/M

Summary

Appendix A: LTE Cat NB2 Band 2.

FCC 24/ RSS-133

Requirement — Test case Verdict | Remark

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

FCC 2.1047 / RSS-133 6.2: Modulation characteristics

FCC 24.235/ RSS-133 6.3: Frequency stability

FCC 2.1049: Occupied Bandwidth

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

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

Supplementary information and remarks:

|0V | TV|(TV|T|T

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

LTE Cat NB2 Band 2
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TEST CONDITIONS

(*): Data provided by the Applicant.

POWER SUPPLY (*):

Vnominal: 2.5 Vvdc.
Vminimum: 2.2 Vdc
Vmaximum: 3Vdc

Type of Power Supply: Internal DC.

ANTENNA (*):

Bands

Gain (dBi)

Type

LTE Cat NB2 2

4.5

External

TEST FREQUENCIES:

LTE Cat NB2 Band 2. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel. Number (Frequency, MHz)

Low Middle High
18602 18900 19198
(1850.2)* (1880) (1909.8)*

*The outermost channel which is in
compliance with Block edge testing.

Report No: 82302RRF.002
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RF Output Power
Limits

*FCC § 2.1046 and § 24.232:

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

* RSS-133 Clause 6.4:

Mobile stations and hand-held portables are limited to 2 watts maximum e.i.r.p. The peak-to-average power ratio
(PAPR) shall not exceed 13 dB for more than 0.1% of the time using a signal corresponding to the High PAPR during
periods of continuous transmission.

Method

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

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

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

(e.i.r.p.) by subtracting 2.15 dB:

E.R.P.=E.LR.P.-2.15dB

Test Setup

1. CONDUCTED AVERAGE POWER:

Signalling unit
with Power meter

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

EUT Attenustor Fomey

L devidier
Signalling
L Unit

Pma|
supoply

Spectrum
— Analyser
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Results

1. CONDUCTED AVERAGE POWER:

LTE Cat NB2 Band

D DEKRA

Offset  Tone AVERAGE
CHANNEL '(:I\'/TESUENCY MODULATION .'?(\)"r’m gfu;':)?]eer (Start ¥§SS !l POWER
SubCarrier) (dBm)
275 Kz L1 0 0 22,61
. 1 47 0 22,59
pi/2 - BPSK
R 0 0 22.65
1 11 0 22.75
275 khz L1 0 3 22,64
/4 - OPSK 1 47 3 22,53
Low 18602 | 1850,20 MHz | P 1 0 3 22.78
15 kHz
1 11 3 22.9
3 0 5 228
3 6 5 22.92
QPSK 15kHz |6 0 5 2217
6 6 5 22.21
12 0 5 20,97
2,75 kitz | L 0 0 22,41
I - BPSK 1 47 0 22.45
P R 0 0 22,64
1 11 0 22.85
2,75 kiz | L 0 3 22,47
/4 - QPSK 1 47 3 22.48
Middle 18900 | 1880 MHz P R 0 3 22,71
1 11 3 22.83
3 0 5 22,75
3 6 5 22,88
QPSK 15kHz |6 0 5 22,15
6 6 5 22,12
12 0 5 21,06
2,75 kitz | L 0 0 22,52
. 1 47 0 22.49
pi/2 - BPSK
R 0 0 22.65
1 11 0 22.81
1 0 3 22,57
/4 - QPSK 3,75 kHz 1 47 3 22,57
High 19198 |1909,8 MHz | P 1 0 3 22,79
15 kHz
1 11 3 22.92
3 0 5 22.82
3 6 5 22,95
QPSK 15kHz |6 0 5 22,16
6 6 5 22,17
12 0 5 21,03
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MAX POWER COND. (F;%ﬂ')zR AVG | ANTENNA GAIN (dBi) | RAD. POWER AVG (dBm)
LOWEST 22,92 45 27,42
MIDDLE 22,88 45 27,38
HIGHEST 22,95 45 27,45
MAX: 22,95 27,45
Report No: 82302RRF.002 Page 14 of 54 2025-09-29
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2. PEAK-TO-AVERAGE POWER RATIO (PAPR)

LTE Cat NB2 Band 2:

Preliminary measurements determined the worst-case of PAPR is Middle Channel, QPSK, BW=15 kHz, Tone
Number=6, Tone Offset=6, MSC/TBS=5.

Low Channel:

Spectrum |

Ref Level 25.00 dem Offset 33.12 dB

Att 10de  AQT  949.2 ps @ RBW 3 MHz
TRG:IFP

@153 View

%
=)

CF 1.8502 GHz
Complementary Cumulative Distribution Function

Mean Pwr + 20.00 dB
Samples: 40500

Mean | Peak |  crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 22.12 dBm | 26.06 dBm 3.94de | 2.12dB 3.80de | 3.97dB 400de |
e
J ] i e
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Middle Channel:

Spectrum |

Ref Level 25.00 dem  Offset 33.12 dB
Att 10de  AQT 949.2 ps @ RBW 3 MHz
TRG:IFP

@153 View

CF 1.88 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function Samples: 40500
Mean | Peak | crest | 100 | 1% | ©0.a0% | o0.01% |
Trace 1 | 21,84 dem | 26.04 dBm 4,20 dB 252d8 | 3.97d8 | 4.20d8 | 4.23d8 |

) — ' ' )

High Channel:

Spectrum |

e

&
(=)

Ref Level 25.00 dem  Offset 33.12 dB
Att 10de  AQT 949.2 ps @ RBW 3 MHz
TRG:IFP

@153 View

CF 1.9098 GHz

Mean Pwr + 20.00 dB

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

Samples: 40500
| o0a% | o.01% |

Trace 1 22.01 dBm 26.14 dBm 4,12 dB 2,55 dB ‘ 3.91 dB

| 412ds | 420d8 |

) — ' ' )

e

QPSK Low Middle

High

PAPR (dB) 3.97 4.20

4.12
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Measurement uncertainty (dB) <+1.11

Verdict

Pass

D DEKRA
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Frequency Stability
Limits

FCC 8§2.1055 and §24.235. The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

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

Method

The frequency tolerance measurements over temperature variations were made over the temperature range of
-40°C to +85°C. The EUT was placed inside a climatic chamber and the temperature was raised hourly in 10°C
steps from -40°C up to +85°C.

The supply voltage was varied between 85% and 115% of nominal voltage or the value declared by the
customer, the one considered as worst case.

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

The worst case NBloT 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 Low and High 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.

Report No: 82302RRF.002
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Attenuator
{optional)

Signalling unit
with frequency

v

— Analyser

Signalling
L [Unit

meter

Spectrum
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Results

LTE Cat NB2 Band 2:

The worst case modulation in terms of Frequency Stability is QPSK, BW=15 kHz, Tone Number=3, Tone Offset=6,
MSC/TBS=5.

1. Frequency Tolerance:

e Frequency Stability over Temperature Variations:

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 [#] 26.66 0.014180851
+80 [#] 21.77 0.011579787
+70 [#] 34.2 0.018191489
+60 [#] 35.98 0.019138298

+50 36.79 0.019569149
+40 31.49 0.01675
+30 38.45 0.020452128
+20 31.03 0.016505319
+10 21.74 0.01156383
0 23.52 0.012510638
-10 19.8 0.010531915
-20 27.8 0.014787234
-30 33.55 0.017845745
-40 [#] 29.78 0.015840426

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

e Frequency Stability over Voltage Variations.

Supply voltage Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 3 24.4 0.012978723
Vmin 2.2 33.89 0.018026596

2. Reference Frequency Points fL and fH:

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

fL (MHz2) 1850.048500
fH (MHz) 1909.953600

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

Measurement uncertainty (Hz) <+ 249.55

Verdict: PASS
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Modulation Characteristics
Limits
* FCC §2.1047.

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

Method

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

Test Setup

Spectrum
— Analyser
Priner
EUT ——— Anenuator
devider
Signalling
L Unit
=
suoply
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Results

The following plots show the modulation schemes in the EUT.

LTE NBIoT Band 2:

BW=3.75 KHz. QPSK. RB Size=1. RB Offset=24. Middle Channel. MCS =0
Spectrum

5]
A
Ref Level 50,00 dém  Offset 32.00 d2 w RBW 5 kHz
po ALt 30 DB & SWT 15ms & VBW 20 kHz

SGL TRG:VID TDF

(@ 1Pk Clrw

I T

-10 dBm

-20 dBm

|
|
|
|
|

-40 dBm

Lun LA A A la g

1.5 ms/
] Ready [T
02:55:30

Date: 21.MAR.2025

Spectrum

()
A
Ref Level 50,00 dém  Offset 32.00 d8 @ RBW & kHz
jo Att 30 dP & SWT 15ms & VBW 20 kHz

SGL TRG:VID TDF

(@ 1Pk Clrw

e TRG 21,000 dBm

Y f”( VIV \( \.V\/\Ku\

-10 dBm ‘

-20 dBm

-30 dBm

-40 dBm

\ fi
CF 1.88 GHz A o 0\ PI/.‘I\ A-’ﬁ!l\ ﬂ [/‘\ AN i} ﬂi\ AR f\u J,\P/\M fu\ﬂ{'\

1000 pts
i

1.5ms/
] Ready ERRRRENED WO
Dats: 21.MAR.2025 02:58:07
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Spectrum “f

Ref Level 50,00 dém  Offset 32.00 d8 @ RBW 50 kHz

jo Att 30 dP & SWT 2.5ms & YBW 200 kHz
SGL TRG:VID TDF

(@ 1Pk Clrw

Y AN MEVATE CTNY AN o [ i [/ -

N I TR L

i

i WA 0l nnpl

A

1000 pts 250.0 ps/
4

J Reaay WRRRRANED 4O

Dats: Z1.MAR.2025 02:52:20
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D DEKRA

Occupied Bandwidth
Limits
FCC 82.1049. Measurements required: Occupied bandwidth.

RSS-Gen, Clause 6.7.

Method

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

Test Setup
Spectrum
— Analyser
Priver
EUT ——— Anenuator
dvider
Signalling
L [Unit
=
suply
Results

The worst case per modulation is:

LTE Cat NB2 Band 2:

LTE Cat NB2 Band 2. Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=23. MSC/TBS=0.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 82.87238 84.47184 85.67144
-26 dBc Bandwidth (kHz) 36.58780 35.08830 37.18760
Measurement uncertainty (kHz) <+0.25

LTE Cat NB2 Band 2. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=23. MSC/TBS=3.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 73.27557 77.07431 78.57381
-26 dBc Bandwidth (kHz) 41.48620 41.28620 40.98630
Measurement uncertainty (kHz) <+0.25
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LTE Cat NB2 Band 2. Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=23. MSC/TBS=0.

Low Channel:
Spectrum :g'
Ref Level 30.00 dém  Offset 34.10 dB & RBW 1 kHz
o At 30dE  SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
M1[1] 21.78 dBm)|
1.8501991000 GHz
1 Occ Bw 82.872375875 kHz
204 A m2[1] -4.74 dBm)|
/ 1.8501788570 GHz
10 dem
0 dam ﬂpj \[\h
Mz T i 3
D1 -4.220 dBm m Y
104 e i ﬁﬁf\\f\ﬂm-“
N A IV
s e AT AN
WVVVU’V [} UUWUV\\/V\/‘VW
-30 dBm:
-40 d
-50 derr
-60 dem-
CF 1.8502 GHz 3001 pts Span 300.0 kHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1.8501951 GHz 21.78 dém
T1] 1 1.850156914 GHz -9.63 dBm Occ Bw 82.872375875 kHz
T2| 1 1.850239787 GHz -10.37 dBm |
M| | 1] 1850178857 GHz -4.74 dBm
D3 M2 1 36,5878 kHz 0.29 dé
-
Date: 12.DEC.2024 22:42:19
Spectrum mAl
Ref Level 30.00 dém  Offset 34.10 dB & RBW 1 kHz
o At 30dE  SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
M1[1] 16.39 dBm)
1.8799973000 GHz
Occ Bw 84.471842719 kHz
s0d — m2[1] -10.55 dBm
N 1.8799806564 GHz
10 dem
di A/ iy
0 dem (\( T i
M. =
=10 1 -9.608 d it { le.k
T1 {W\VW‘V V V vm T2
20 dem Y.Vl Mmrm W{\ﬂmﬁﬁ e e 1
YYYYATEl UREARA LA R AL T
| paner Y] ‘vmmww.
-40 d
-50 derr
-60 dem-
CF 1.88 GHz 3001 pts Span 300.0 kHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1.8799973 GHz 16.39 dBm
T1] 1 1.879955515 GHz -16.16 dBm Occ Bw 84.471842719 kHz
T2 1 1.880039987 GHz | -15.24 dém |
M| | 1] 1879980656 GHz -10.55 dam
D3 M2 1 35,0883 kHz 0.34 d8
-
Date: 12.DEC.2024 22:44:43
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High Channel:

(=]
A
RefLevel 30.00 dém Offset 34.10 dB & RBW 1 kHz
jo Att 30 dB SWT 30 ms » VBW 3kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 21.89 dBm|
M1 1.9097973000 GHz|
K Occ Bw B85.671442852 kHz|
204 A mM2[1] -5.26 dBm)|
/ 1.9097805565 GHz|
10 dBm

A1

D1 -4.115 dBém "U'\J'Mlj ! I U\\M[‘:

e AT
1L V
ot AN\MW WWV VWW{\M"\/WHMM
MWVVVV i T WUUVWWN\JH

—
—

=4

-50 dBm

-60 dBm

CF 1.9098 GHz
e

3001 pts Span 300.0 kHz |
Marker
Type |  Ref |  Trc X-value ¥-value | Function | Function Result |
M1 1 1.5097973 GHz 21.89 dém
T1] 1 1.909755115 GHz | -13.17 dBm Occ Bw | 85.671442852 kHz
T2 1 1.909840786 GHz -10.70 dém
M| | 1 1509780556 GHz -5.26 dbm
D3 M2 1 37,1876 kHz 1.11 d8
)|
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D DEKRA

LTE Cat NB2 Band 2. Pi/4-OPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=23. MSC/TBS=3.

Low Channel:
Spectrum mAl
Ref Level 30,00 dBm Offset 34,10 d® @« RBW 1 kHz
lo Att 30de  SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300,300
(@ 1Pk Max
mM1[1] 22.21 dBm)|
" 1.8501987000 GHz
X Oce Bw 73.275574808 kHz
20 di m2[1] -3.91 dBm)|
/ 1.8501775575 GHz
10 dém N w
0 dem = r\ m =
M2 v ]
I A if
" e VAN A ag
THRLCEA TR
o A ﬁﬂﬂﬂﬁﬁﬂﬂ MALAALS L o,
WA [RA A gaaRk ity
-30 dem
-40d
-50 dBrr
-60 dirm
CF 1.8502 GHz 3001 pts Span 300.0 kHz
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.8501987 GHz 22,21 dBm
T1 1 1.850161513 GHz | -14.18 dem | Occ Bw 73.275574808 kHz
T2 1 1.850234788 GHz -14.23 dém
Mz 1 1850177557 GHz -3.91 dBm |
D3 M2 1 41,4862 kHz -1.10 d8
-
Date: 12.DEC.2024 22:42:45
Middle Channel:
Spectrum mAl
Ref Level 30,00 dBm Offset 34,10 d® @« RBW 1 kHz
lo Att 30de  SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300,300
(@ 1Pk Max
mM1[1] 17.13 dBm)
1.8799987000 GHz
Oce Bw 77.074308564 kHz
204 t m2[1] -9.04 dBm)|
/,\ 1.8799776574 GHz
10 dém / \
o dem A LA
Mz _
5T ID1 -6.873 dBm iy U i | L” e :
il Rl
s e A AR A
T T ¥ | L B B

: WRIARAR
m_me\/\’ WVWM

VVVTYUY

WM\NMAMM A

S T MR AT Y
-40d
-50 dBrr
-60 dirm
CF 1.88 GHz 3001 pts Span 300.0 kHz
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.8799987 GHz 17.13 dBm
T1 1 1.879959713 GHz | -13.59 dem | Occ Bw 77.074308564 kHz
T2 1 1.880036788 GHz -13,17 dém
Mz 1 1.879977657 GHz -2.04 dBm |
D3 M2 1 41.2862 kHz -0.48 d8
-
Date: 12.DEC.2024 22:45:09
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High Channel:

- Mélaga - Espafia

D DEKRA

(=)

Ref Level 30,00 dém Offset 34,10 d&@ & RBW 1 kHz

o Att 30de  SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 22.65 dBm|
M 1.9097987000 GHz|
]{ Occ Bw 78.573808731 kHz|
= / 7 I.UHQ?T;::?&dGB)—Il:
10 dBm
Tl
Sp— SV ALY
VY T
A ANVVTTVE T e
thﬂv Vmﬂf\ﬁf‘v‘»/\fv VIWWAA v
-30 démr
-40 di
-50 dBrm
-60 dBm:

CF 1.9098 GHz 3001 pts Span 300.0 kHz |
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |

M1 1 1.9097987 GHz 22,65 dBm
T1 1 1.809759414 GHz | -8.18 dim | Occ Bw | 78.573808731 kHz
T2 1 1.909837987 GHz -13.09 dem
Mz | 1 1.809777857 GHz | -3.44 dBm |
D3 M2 1 40.9863 kHz -0.15 d

|

Date: 12.DEC.2024 22:51:58
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LTE Cat NB2 Band 2. Pi/2-BPSK. BW=15 kHz.

D DEKRA

Tone Number=1. Tone Offset=5. MSC/TBS=0.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 140.95302 139.35355 142.85238
-26 dBc Bandwidth (kHz) 128.95700 129.45680 155.34820
Measurement uncertainty (kHz) <+0.25

LTE Cat NB2 Band 2. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=3.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 153.61546 152.28257 151.94935
-26 dBc Bandwidth (kHz) 171.94300 194.43500 158.94700
Measurement uncertainty (kHz) <#0.25

LTE Cat NB2 Band 2. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 188.93702 183.77208 182.93902
-26 dBc Bandwidth (kHz) 263.07600 247.91700 254.41500
Measurement uncertainty (kHz) <+0.25
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D DEKRA

LTE Cat NB2 Band 2. Pi/2-BPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=0.

Low Channel:
Spectrum mAl
Ref Level 30.00 dém  Offset 34.10 dB @ RBW 2 kHz
o At 308 SWT  7.5ms @ VBW 10kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
M1[1] 22.02 dBm)|
i 1.8501890000 GHz
2 Occ Bw 140.953015661 kHz|
204 ) m2[1] -4.13 dBm)|
/ 1.8501276741 GHz
10 dem / \
0 dem ) /\ﬂ /\)\J\
M2 N -
o T T \vf I v mvf L
A AT ALY VARV VAN
// Y C ) v \/ \«;
oo/ e Ur/\/\(\v
-30 dBm:
-40 d
-50 derr
-60 dem-
CF 1.8502 GHz 3001 pts Span 300.0 kHz
Marker
Type |  Ref |  Trc X-value ¥-value Function | Function Result |
M1 1 1.850169 GHz 22.02 dém
T1] 1 1.850125125 GHz -6.36 dBm Occ Bw 140.953015661 kHz
T2 1 1.850266078 GHz -4.83 dém
M| | 1 1.850127674 GHz -4.13 dBm
D3 M2 1 128.957 kHz 0.02 dé
-
Date: 12.DEC.2024 22:43:13
Spectrum mAl
Ref Level 30.00 dém  Offset 34.10 dB @ RBW 2 kHz
o At 308 SWT  7.5ms @ VBW 10kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
M1[1] 22.01 dBm)|
i 1.8799890000 GHz
K- Occ Bw 139.353548817 kHz|
20d ot m2[1] -4.17 dBm
/ \‘ 1.8799275741 GHz
10 dem \\
0 dBm ~N / \ M Pk
T L VAT AR WA VLYY
a AN VIV AT ™
v
/m TRy VA TV VA mm
g I
v RV
-30 dBm:
-40 d
-50 derr
-60 dBm:
CF 1.88 GHz 3001 pts Span 300.0 kHz
Marker
Type |  Ref |  Trc X-value ¥-value Function | Function Result |
M1 1 1,879989 GHz 22.01 dém
T1] 1 1.879926624 GHz -4.75 dBm Occ Bw 139.353548817 kHz
T2 1 1.880065978 GHz -4.81 dém
M| | 1 1.879927574 GHz -4.17 dBm
D3 M2 1 129.4568 kHz 0.14 dé
-
Date: 12.DEC.2024 22:45:56
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High Channel:

Ref Level 30.00 dém Offset 34.10 db & RBW 2 kHz

o Att 308 SWT  7.5ms @ VBW 10kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
M1[1] 21.24 dBm|
1.9097960000 GHz|
i Occ Bw 142.852382539 kHz|
0 d X m2[1] -4.77 dBm)|

10 dBm /
A /”f/\/ \M

ot v ¥ ‘7;_/»’\ A ATV VoA e~ 2,

A\vavvv \‘U\/\/Mn

-30 dBm:
-40 d
-50 dem
-60 dBm:
CF 1.9098 GHz 3001 pts Span 300.0 kHz |
Marker
Type |  Ref |  Trc X-value | ¥-value | Function | Function Result |
M1 1 1,909796 GHz z1.24 dém
T1] 1 1.909725125 GHz | -5.85 dBm Occ Bw | 142.852382539 kHz
T2 1 1.909867977 GHz -5.23 dBm
M| | 1 1509715178 GHz -4.77 dém
D3 M2 1 155.3482 kHz -0.38 d8

) ] T T

Date: 12.DEC.2024 22:52:46

Report No: 82302RRF.002 Page 31 of 54 2025-09-29



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia, D E K R A
¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafa

C.I.LF. A29507456

LTE Cat NB2 Band 2. Pi/4-OPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=3.

Low Channel:

Spectrum mAl

Ref Level 30,00 dem Offset 3410 d® & RBW 5 kHz

o ant nde SWT 3ms @ VBW 20kHz Mode Sweep
SGL Count 300/300
(@ 17k Man
M1[1] 22.62 dBm
M1 1.850194000 GHz|
s Oce Bw 153.615461513 kHz
20d M2[1] -3.45 dBm
/ 1.850100616 GHz
10 dBm
0dem e - Y m/v v\/‘\uf"‘\ _
T VAW
D1 - m Y.

. Y | VA A
e T MJN %M Vo
/V\/W ]

-30 dBm-

-40d

-50 dBrr

-60 dirm

CF 1.8502 GHz 3001 pts Span 500.0 kHz

Marker

Type | Ref |  Trc X-value | y-value | Function | Function Result |

M1 1 1.850194 GHz 22,62 dBm
T1 1 1.850117527 GHz | -3.44 dBm | Occ Bw 153.615461513 kHz
T2 1 1.850271143 GHz -2,99 dém
Mz 1 1850100616 GHz -3.45 dBm |
D3 M2 1 171.943 kHz -0.03 d&

Jj! J GInn %

Date: 12.DEC.2024 22:43:29

Middle Channel:

Ref Level 30,00 dem Offset 3410 d® & RBW 5 kHz

lo att 30de  SWT 3Ims @ VBW 20 kHz  Mode Sweep
SGL Count 300/300
(@ 1Pk Max
Mi[1] 22.62 dBm
M1 1.879993670 GHz|
N Occ Bw 152.282572476 kHz
204 M2[1] -3.42 dBm
/ 1.879901783 GHz|
10 dBm
0 dBm o
D1 -3.381 dBm AN VAR

VA AAVA

-10 d

o A Moy

-30 dem

-40d

-50 dBrr

-60 dem

CF 1.88 GHz 3001 pts Span 500.0 kHz

Marker

Type | Ref |  Trc X-value | y-value | Function | Function Result |

M1 1 1.87999367 GHz 22,62 dBm
T1 1 1.879918361 GHz | -3.19 dém | Occ Bw 152.282572476 kHz
T2 1 1.820070643 GHz -2,78 dBm
Mz 1 1.879901783 GHz -3.42 dBm |
D3 M2 1 154,435 kHz -0.05 d&

Jj! J GInn %
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High Channel:

D DEKRA

Spectrum ?
Ref Level 30,00 d2m  Offset 34,10 d2 @ RBW 5 kHz
lo Att 30de  SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300,300
(@ 1Pk Max
mM1[1] 22.76 dBm)|
M1 1.909794000 GHz|
/"\ Oce Bw 151.949350217 kHz|
20 di m2[1] -3.94 dBm)|
/ 1.909712946 GHz|
10 dBm
o . - [\/U \/\/_\u .
. 2y N U s &
D1 -3.241 dBnr v VW
104 A I/J\\
\/\/ N TN \_/‘\\/
20 dB o /./\ '\ff\
W UMM
-30 dem
-40d
-50 dem
-60 dem
CF 1.9098 GHz 3001 pts Span 500.0 kHz |
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.909794 GHz 22,76 dBm
T1 1 1.809718694 GHz | -2.73 dém | Occ Bw | 151.949350217 kHz
T2 1 1.909870643 GHz -2,52 dém
Mz | 1 1509712948 GHz | -3.94 dBm |
D3 M2 1 158.947 kHz 0.52 db
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LTE Cat NB2 Band 2. OPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5.

DEKRA

Spectrum mAl
Ref Level 30.00 dem Offset 34,10 d8 @ RBW 5 kHz
lo Att 30de  SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300,300
(@ 1Pk Max
mM1[1] 15.56 dBm)
1.850243320 GHz|
Oce Bw 188.937020993 kHz|
o d m2(1] -10.58 dBm
v 1.850068627 GHz|
1048 A V"N AN A /\
dgm LR RV = N
T
0dem
Mz
10.d Fay Py
D1 -10.444 dBm wf\/ V V\
20 dém N\/ /'\W/f/ MW 7 \/W
-40d
-50 dBrr
-60 dirm
CF 1.8502 GHz 3001 pts Span 500.0 kHz
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.85024332 GHz 15.56 dBm
T1 1 1.85010903 GHz 0,83 dBm | Occ Bw 188.937020993 kHz
T2 1 1.850297967 GHz -4,23 dBm
Mz 1 1850068627 GHz -10.58 dem |
D3 M2 1 263.079 kHz -0.48 d8
- m—l
L X
Date: 12.DEC.2024 22:43:45
Spectrum mAl
Ref Level 30.00 dem Offset 34,10 d8 @ RBW 5 kHz
lo Att 30de  SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300,300
(@ 1Pk Max
mM1[1] 15.57 dBm)
1.880004000 GHz|
Oce Bw 183.772075975 kHz|
20 di - m2[1] -10.47 dBm
L 1.879883622 GHz|
UL AN
T1
>
0dBm \f
M, X/\
104 D1 -10.434 dBm Jw uﬁk\{r{\{
20 da MN \j‘\[\
-40d
-50 dBrr
-60 dem
CF 1.88 GHz 3001 pts Span 500.0 kHz
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.880004 GHz 15.57 dBm
T1 1 1.879909697 GHz | 3,06 dBm | Occ Bw 183.772075975 kHz
T2 1 1.880003469 GHz -0.25 dém
Mz 1 1.879883622 GHz -10.47 dem |
D3 M2 1 247.917 kHz -0.30 d&
X T
L
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High Channel:

D DEKRA

(=)

Ref Level 30.00 dém Offset 34,10 d& & RBW 5 kHz

o Att 30de  SWT Ims @ VBW 20 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 15.08 dBm)|
1.909804000 GHz|
Occ Bw 182.939020327 kHz|
20d M2[1] -11.07 dBm
M1 1.909679790 GHz|
o dom (o, /wf'\ummf\
0 dBm:
[T aa) \(f\ -
=10 der D1 -10.922 dem

-20 dBm

E

-40d

-50 dBm

-60 dBm-

CF 1.9098 GHz

3001 pts Span 500.0 kHz |
Marker
Type | Ref |  Trc X-value y-value Function | Function Result |
M1 1 1.909804 GHz 15.08 dBm
T1 1 1.809709197 GHz | 2,35 dBm | Occ Bw | 182.939020327 kHz
T2 1 1.909892136 GHz 063 dem
Mz | 1 1.90967979 GHz | -11.07 dém |
D3 M2 1 254.415 kHz 0.05 db
Jj!

Date: 12.DEC.2024 22:53:19
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Spurious emissions at antenna terminals
Limits

* FCC §2.1051 and §24.238. RSS-133, 6.5.

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

Compliance with these rules is based on the use of measurement instrumentation employing a resolution
bandwidth of 1 MHz or greater.

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

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.

Test Setup

Spectrum
— Analyser
Priner
——| Altenuator
EUT —( Ppind
Signalling
L Unit
=
Soply
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Results

LTE Cat NB2 Band 2.

A preliminary scan determined the worst-case:
QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5.

The next results are for this worst-case configuration.

Frequency range 9 KHz - 20 GHz:

- 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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LTE Cat NB2 Band 2. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5.

Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
Receiver: [FSV 40]
9 kHz - 150 kHz 14,1 Hz PK+ 300 Hz Coupled 0dB
150 kHz - 30 MHz 932,812 Hz  PK+ 10 kHz Coupled 0dB
30 MHz - 1 GHz 303,125 kHz PK+ 1 MHz Coupled 0dB
1 GHz - 10 GHz 281,25 kHz  PK+ 1 MHz Coupled 0dB
10 GHz - 20 GHz 312,5 kHz PK+ 1 MHz Coupled 0dB
Low Channel:
Full Spectrum
30T
20T
0__
% T FCC Part 24 -Band 2
c 207
] 1
Q ,
40—
-60-
0 2 4 6 8 10 12 14 16 18 20
Frequency in GHz
Preview Result 1-PK+ * PK+ FCC Part 24 Band 2 L 2 Final_Result PK:

The peak above the limit is the carrier frequency.
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Middle Channel:

Full Spectrum
30T
20T
0_..
c% T FCC Part-24-Band 2
©
< 207
c|>_) -
il_) 1
-40-
60--
0 2 4 6 8 10 12 14 16 18 20
Frequency in GHz
Preview Result 1-PK+ FCC Part 24 Band 2 ‘ Final _Result PK+
The peak above the limit is the carrier frequency.
High Channel:
Full Spectrum
30T
20T
0_..
e
% T FOC Part-24-Band-2
= 201
[
>
Q +£
-
40—
-60--
0 2 4 6 8 10 12 14 16 18 20

Frequency in GHz

FCC Part 24 Band 2 ’ Final Result PK+

Preview Result 1-PK+

The peak above the limit is the carrier frequency.
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Spurious emissions at antenna terminals at Block Edges
Limits

* FCC §2.1051 and §24.238. RSS-133, 6.5.

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

Compliance with these rules is based on the use of measurement instrumentation employing a resolution
bandwidth of 1 MHz or greater.

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

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 splitter.

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.

As stated in FCC part 24.238 / RSS-133 Clause 6.5, in the 1 MHz bands immediately outside and adjacent to the
frequency block or band a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed.

Test Setup

Spectrum
— Analyser
Priner
EUT ——— antenuator
devider
Signalling
L Unit
=
swply
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Results

LTE NB2 Band 2:

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

Pi/2-BPSK Pi/2-BPSK Pi/2-BPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz
LTE Cat NB2 Band 2 Tone Number=1 Tone Number=1 Tone Number=12
Tone Offset=0 Tone Offset=0 Tone Offset=0
MSC/TBS=0 MSC/TBS=0 MSC/TBS=5

Maximum measured level
at Low Block Edge at -21,92 -22,25 -27,05
antenna port (dBm)

Pi/2-BPSK Pi/2-BPSK Pi/2-BPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz
LTE Cat NB2 Band 2 Tone Number=1 Tone Number=1 Tone Number=12
Tone Offset=47 Tone Offset=11 Tone Offset=0
MSC/TBS=0 MSC/TBS=0 MSC/TBS=5

Maximum measured level

at High Block Edge at -23,38 -20,38 -26,78
antenna port (dBm)

Measurement uncertainty (dB): <+2.76

Verdict

PASS
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The plots below are for the worst case configuration specified before.

LTE NB2 Band 2.

Spectrum

BW=3 MHz. QPSK. RB Size=1. RB Offset=0. Low Block Edge:

D DEKRA

(=)

Att 15 de & SWT
SGL Count 20,20

Ref Level 30.00 dém Offset 33.90 dB @ RBW 50 kHz
ls @ VBW 200 kHz Mode Sweep

[Controlled by EMC32 @ 1Rm AvgPwr

MI[1] 16.41 dBm)|
1.849972600 GHz|
M2[1] -13.34 dBm)|
1.850002800 GHz,
20 dBm
10l /”(
e ] \\
-10 dm ; / \1‘5\
01 -13.000 dBm MF] .\\
-20 dem

40 dem-
-50 dem:
-60 dBm
F1
CF 1.85 GHz 5000 pts Span 2.0 MHz
— — (T
bid P
ate DEC. 202 12:21:28

LTE NB2 Band 2.
Spectrum

The equipment transmits at the maximum output power.

BW=3 MHz. QPSK. RB Size=All. RB Offset=0. Low Block Edge:

(=)

Att 15 dB & SWT
SGL Count 20/20

Ref Level 30.00 dBm Offset 33,90 dB & RBW 50 kHz
15 @ VBW 200 kHz Mode Sweep

[Controlled by EMC32 @ 1Rm AvgPwr

20 dBm:

MI[1]

M2[1]

26.13 dBm)|
1.840074600 GHz
-13.27 dBm)|
1.850096800 GHz|

0 dB

-10 dem

01 -13.000 dBnr

=20 dem

-30 dBm-

40 dem

-50 deém

-60 dBm-

CF 1.85 GHz
S—

5000 pts

N

Date: 11.DEC.2023 12:21:55

The equipment transmits at the maximum output power.

Span 2.0 MHz

Report No: 82302RRF.002

Page 42 of 54

2025-09-29



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa

C.LLF. A29507456

LTE NB2 Band 2.

Spectrum

BW=3 MHz. QPSK. RB Size=1. RB Offset=Max. High Block Edge:

D DEKRA

(=)

SGL Count 20,20

Ref Level 30.00 dém
Att 15 de & SWT

Offset 33.90 dB @ RBW 50 kHz

ls @ VBW 200 kHz Mode Sweep

[Controlled by EMC32 @ 1Rm AvgPwr

Mi[1] 16.54 dBm)|
1.910030600 GHz|
™M2[1] -14.39 dBm|
1.900992400 GHz
20 dBm
10 dl /f ‘\\
) / \
-10 dBm M
D1 -13.000 dBr ﬂ‘w’ w
-20 dém \""u

40 dem

et

-50 dBm:

-60 dem

F1

CF 1.91 GHz

5000 pts

Span 2.0 MHz

LTE NB2 Band 2.

Spectrum

The equipment transmits at the maximum output power.

BW=3 MHz. QPSK. RB Size=All. RB Offset=0. High Block Edge:

(=)

SGL Count 20,20

Ref Level 30.00 dBm
Att 15 de & SWT

Offset 33.90 dB @ RBW S0 kHz

ls @ VBW 200 kHz Mode Sweep

[Controlled by EMC32 @ 1Rm AvgPwr

20 dBm:

MI[1]

M2[1]

27.74 dBm)|
1.910031000 GHz
-13.86 dBm)|
1.909902000 GHz|

-10 dem

D1 -13.000 dBmr

A\

-20 deém

-30 dBm-

\
“

40 dem

-50 deém

-60 dBm-

F1

CF 1.91 GHz

5000 pts

The equipment transmits at the maximum output power.

Span 2.0 MHz
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Radiated emissions

Limits

* FCC §2.1051 and §24.238. RSS-133, Clause 6.5.

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

Compliance with these rules is based on the use of measurement instrumentation employing a resolution
bandwidth of 1 MHz or greater.

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

Method

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

The EUT was placed on a non-conductive stand at 3-meter distance from the measuring antenna for measurements
up to 17 GHz. Measurements above 17 GHz require the distance to be reduced to 1.5 meters.

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

Measurement Limit:

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

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

The maximum field strength (dBuVv/m) of each detected emission at less than 20 dB respect to the limit is converted
to an equivalent EIRP level (dBm) according to ANSI C63.26 with the formula:

EIRP (dBm) = E (dBuV/m) + 20 log(D) - 104.8;

where D is the measurement distance (in the far field region) in m.
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Test Setup

Radiated measurements below 1 GHz:

D DEKRA

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und

| 3 m distance Test

| [ ]

~

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

Shielded ControlRoomFor
Radiated Measurements

Radiated measurements above 1 GHz up to 17 GHz:

Spectrum Analyser

Signzlling Unit
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Radiated measurements above 17 GHz:

VWWWWWWWWWWWWWWWWWWY

. Hom antenna
Preamplifier
EUT
- b4
~ " .
1.5 m distance
Spectrum
analyser

JAAAAAATTAAATRTAAAAYATATAAAVATAYAAYAYA
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Results

LTE Cat NB2 Band 2.

A preliminary scan determined the QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. as the
worst case. The following results are for this worst-case configuration.

Frequency range 9 kHz — 30 MHz:

No radiofrequency signal generated in the device found below 102 sub-armonic, no further investigation
required

Frequency range 30 MHz - 1 GHz:
- LOW CHANNEL.:
No spurious signals were found at less than 20 dB below the limit.
- MIDDLE CHANNEL:
No spurious signals were found at less than 20 dB below the limit.
- HIGH CHANNEL.:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 1 - 17 GHz:
- LOW CHANNEL:
No spurious signals were found at less than 20 dB below the limit.
- MIDDLE CHANNEL:
No spurious signals were found at less than 20 dB below the limit.
- HIGH CHANNEL.:

No spurious signals were found at less than 20 dB below the limit.

Frequency range 17 - 20 GHz:

- LOW CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

- MIDDLE CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

- HIGH CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

<+ 5.03forf<1GHz
Measurement uncertainty (dB) <z 4.32forf=1 GHz up to 17 GHz

<+ 4.58 for f 217 GHz up to 20 GHz

Verdict: Pass

Report No: 82302RRF.002 Page 47 of 54 2025-09-29



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafa

C.I.LF. A29507456

Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
Receiver: [ESW 44]

30 MHz - 1 GHz 30,312 kHz  PK+ 1 MHz Coupled 0dB
1GHz -3 GHz 62,5 kHz PK+ 1 MHz 1s 0dB
3GHz-17 GHz 437,5 kHz PK+ 1 MHz 1s 0dB

FREQUENCY RANGE 30 MHz - 1 GHz:

- Low Channel:
_‘I 5__
_20__
_25__
£
m
©
£
°
(0]
)
_55__
30k 50 B0 a0 100w 200 300 400 500 aon 1G
Frequencyin Hz
Presdesw Result TH-PK+ Presdew Result 1%-PK+
* P+ FCCRSE Part 24 (B2, B25)

__________ 13 dBm 2 Final Result K+
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- Middle Channel:

Levelin dBm

308 50 &0

g0 100M 200 300 400 504 800 1G
Frequencyin Hz

Presesw Result TH-PR+ Presew Result 1%-PE+

* = FCCRSE Part 24 (B2, B25)
__________ 13 dBm L Final_Fesult FK+
- High Channel:
_‘I 5--
_ED__
_25__

Levelin dBm

3004 50 &0

g00 1G

g0 100w 200 300 400 500
Frequencyin Hz

Presdew Result TH-PK+ Presdew Result 1%-PK+
* Ft+ FCCRSE Part 24 (B2, B25)
__________ 13 dBm '3 Final Result PK+
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FREQUENCY RANGE 1 - 17 GHz:

- Low Channel:

D DEKRA

(=5
)
1
1

Levelin dBm

1G 2G

3G 4G BG G 8 10G
Frequencyin Hz

Presdew Result TH-PK+
* Critical_Freos PK+
---------- -13 dBEBm
X MaxPeak-FK+ (Single)

Presdew Result 1%-PK+
FCCREE Part 24 (B2, B25)
Final_Result Pk+

The peak above the limit is the carrier frequency.

Report No: 82302RRF.002

Page 50 of 54

2025-09-29



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafa
C.I.F. A29507456

- Middle Channel:

D DEKRA

(=5
)
1
1

Levelin dBm

1G 2G 3G 4G hG b i
Frequencyin Hz

Presiew Result 1TH-PK+
* Critical_Freos FK+
---------- -13 dBr
X MexFeak-Pk+ (Sinole)

The peak above the limit is the carrier frequency.

Fresiew Fesult 1%-PK+
FCCREE Part 24 (B2, B25)
Final Result PK+
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- High Channel:

D DEKRA

(=5
)
1
1

Levelin dBm

1G eG

3G 4G
Frequencyin Hz

Preniew Result TH-PK+
* Critical_Freos FK+
---------- -13 dBm
X MaxPeak-FPE+ (Single)

The peak above the limit is the carrier frequency.

Presiew Besult 1%-PK+
FCCREE Part 24 (B2, B25)
Final_Result PK+
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FREQUENCY RANGE 17 - 20 GHz:

- Low Channel:

z13.dBm

]
—_
[y
1
T

1
ra
]
1
T

1
ra
o
1
T

1
()
=
1
T

1
(=)
(A
1
T

1
L
_
1
T

LevelindBm

1
s
(o]
1
T

1
o
=
1
T

1
o
o
1
T

1
o
—_
1
T

1
(=]
(A
1
T

18.5 19 19.5 20
Frequencyin GHz

—_
=-J
—_
=-J
o
—_
oo

Freview Fesult 1-Fk+ = 13 dBm ¢ Final Fesult P+
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- Middle Channel:

=13.dBm

1
iy
o
1
T

1
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—_
1
T

1
ra
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1
T

1
[EE]
]
1
T

1
()
o
1
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]
L
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1
T

Levelin dBm

1
L
[a]
1
T

1
(o]
]
1
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1
o
o
]
T

|
o
=
1
T

1
(=]
[A]
1
T

18.5 19 19.5 20
Frequencyin GHz

—_
=-J
—_
=J
o
—_
()

Presdew Fesult 1-Pk+ = =13 dEm L Final_Result Pk+

- High Channel:

F =1.3.0dBrm
54

-20+

-2+

=30+

_35__

=40+

Levelin dBm

-5+

-50+

_55_

_ED__

17 17.5 18 18.5 13 195 el
Frequencyin GHz

Freview Result 1-PE+ m— =13 dBEm 2 Final Result Pk+
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