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Competences and guarantees

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

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

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

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

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

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

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

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

General conditions

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

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

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

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

Uncertainty

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

Data provided by the client

The following data has been provided by the client:

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

2. The sample model is GC02S1-NA2. The Calliope 2 GC02S1 modules are based on Sequans’s
second-generation Calliope 2 silicon and delivers optimized 4G LTE Cat 1 connectivity for loT, M2M
and consumer devices such as wearables and hearables that require voice support and speed higher
than LTE-M.

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

D DEKRA

Samples undergoing test have been selected by: The client.

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

Control N° Description Model Serial N° Date of reception
75461B/005 LTE Cat 1bis module GC02S1-NA2 C2E230509001024 21-07-2023

*
75461B/008 Antenna Cable - - 21-07-2023
75461B/004 LTE Cat 1bis module GC02S1-NA2 C2E230509001008 21-07-2023

k%

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

* : Used in the conducted tests but the PAPR, Spurious Emissions at Antenna Terminals at Block Edge tests.

** - Used in the PAPR, Spurious Emissions at Antenna Terminals at Block Edge tests.

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

Control N° Description Model SEEIRN Date of reception

75461B/006 LTE Cat 1bis module GC02S1-NA2 - 21-07-2023

75461B/001 Antenna OmniLOG 20200100252 21-07-2023
90200

75461B/012 Antenna Cable - - 21-07-2023

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

Test sample descriptio

Ports...ocoviiii

Cable
Attached Shielded
during test

Port name and

Specified

description max
length [m]

UsB X O U

Coupled to
patient®)

Supplementary information to the
POItS. .o

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

Reference poles
L2
O |AC: U U U ] ]

Voltage and Frequency

X |DC:3.2t055V

Rated POWET.......cccoeveeeevieeiirnnnnne. :

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

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

Software Version..........coeeeeeeunnnen. :

LR9.0.1.1-59215

Hardware version..........cccceuue..... :

Revl
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Dimensions incm (W x Hx D) ... : 21x1.8x19.5mm

Mounting position .........ccccceeeueee : X | Table top equipment

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

O | Hand-held equipment

O | Other:

Modules/parts.........cccccevvvereennnnn : Module/parts of test item Manufacturer

- /- -
Accessories (not part of the test Description Manufacturer
(16100 P : USB Cables USB -

Antennas Antenna -
Documents as provided by the Description File name Issue date
applicant.........ccoocveeeeiiieiennieenn, : - - -

Identification of the client

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

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2023-08-16
Date (finish) 2023-10-09

Document history

Report number Description
75461RRF.002 2023-11-09 | First release.

Environmental conditions

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

Temperature Min. = 15 °C
Max. = 35 °C

PPy
Relative humidity mg:x 22705@)

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

Min. =15 °C
Max. = 35 °C
Min. =20 %

Max. =75 %

Temperature

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

Temperature Min. = 15 °C
Max. = 35 °C

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

Remarks and comments

The tests have been performed by the technical personnel: Antonio Maireles, Carmen Vazquez, Fernando Chito,
Francisco Lépez, Sergio Carrasco.

Used instrumentation:

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

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

9229 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-06
6794 Shielded Room ETS LINDGREN S101 N/A
6254 Attenuator 6 dB 2W DC-26.5 GHz, TECHNIWAVE TWSMAG2 2024-03
2214 Power Divider DC-25 GHz PICOSECOND PULSE LABS 5333-104 2023-12
7798 EMC/RF Testing SW ROHDE AND SCHWARZ WMS32 N/A
6791 Semianechoic Absorber Lined Chamber ETS LINDGREN FACT 3 200 STP N/A
6792 Shielded Room ETS LINDGREN S101 N/A
6143 Biconical/Log Antenna 30 MHz - 6 GHz ETS LINDGREN 3142E 2023-10

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

3783 RF Preamplifier G>30dB, 1-18GHz BONN ELEKTRONIK BLMA 0118-3A 2023-12
7817 EMI Test Receiver 2 Hz - 44 GHz, ROHDE AND SCHWARZ ESW44 2023-12
6667 Wideband Radio Communication Tester ROHDE AND SCHWARZ CMW500 2024-06
4848 EMC/RF Testing SW ROHDE AND SCHWARZ EMC32 N/A
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Testing verdicts

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

Not measured: N/M

Summary

LTE Cat 1bis Bands 2, 25.

FCC 24 / RSS-133

Requirement — Test case Verdict | Remark

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

FCC 2.1047 / RSS-133 6.2: Modulation characteristics

FCC 24.235 / RSS-133 6.3: Frequency stability

FCC 2.1049: Occupied Bandwidth

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

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

Supplementary information and remarks:

U|T|T|T0T|T|TO

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

TEST CONDITIONS

POWER SUPPLY (*):

Vnominal: 3.8 vdc
Vminimum: 3.2 Vdc
Vmaximum: 5.5 Vvdc

Type of Power Supply: DC External.

ANTENNA (*):
MIDDLE BAND ANTENNA TYPE
LTE Cat 1bis Band 2 +2 dBi External (OmniLOG 90200)
LTE Cat 1bis Band 2 +2.4 dBi Internal (FR01-S4-210)
LTE Cat 1bis Band 25 +2 dBi External (OmniLOG 90200)
LTE Cat 1bis Band 25 | +2.4 dBi Internal (FR01-S4-210)

Note: Pre-scan determines that external antenna is the worst case in terms of radiated spurious emissions.

TEST FREQUENCIES:

LTE Cat 1bis Band 2. QPSK and 16QAM:

Channel per BW=(Frequency, MHz)

BW=5 MHz BW=10 MHz BW=15 MHz BW=20 MHz
Low 18625 18650 18675 18700
(1852.5) (1855) (1857.5) (1860)
Middle 18900 18900 18900 18900
(1880) (1880) (1880) (1880)
High 19175 19150 19125 19100
(1907.5) (1905) (1902.5) (1900)

NOTE: LTE Cat 1bis Band 2 is completely included in LTE Cat 1bis Band 25, so the channels of the LTE Cat 1bis
Band 25 were tested to give conformity to the assigned block. BW=1.4 MHz and 3 MHz not supported.

LTE Cat 1bis Band 25. QPSK and 16QAM:

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

Low 26065 26090 26115 26140
(1852.5) (1855) (1857.5) (1860)

Middle 26365 26365 26365 26365
(1882.5) (1882.5) (1882.5) (1882.5)

High 26665 26640 26615 26590
(1912.5) (1910) (1907.5) (1905)

NOTE: BW=1.4 MHz and 3 MHz not supported.

Report No: 75461RRF.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:

Spectrum
— Analyser

EUT Attenuator Foney

|_devicer |
Signalling
L Unit

F'UNH|
supoply
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Results

1. CONDUCTED AVERAGE POWER:

LTE Cat 1bis Band 25:

Worst-case of RF Power is BW=15 MHz, Middle Channel, QPSK, RB Size=1, RB Offset=37.

D DEKRA

AVERAGE
BA'\éa\QVZ')DTH CHANNEL FRE(%EE;\'CY MODULATION SITZBE OFEEET POWER

(dBm)
1 0 22.04
1 37 21.93
1 74 21.73
QPSK 36 0 20.91
36 18 20.93
36 37 20.92
Low 75 0 20.88
26115 1857.5 1 0 20.67
1 37 20.99
1 74 20.89
16-QAM 25 0 19.94
25 12 19.92
25 24 19.97

75 0 *
1 0 22.21
1 37 22.65
1 74 22.49
QPSK 25 0 21.35
25 12 21.65
15 25 24 21.25
Middle 75 0 21.15
26365 18625 1 0 2113
1 37 21.53
1 74 21.48
16-QAM 25 0 19.86
25 12 20.44
25 24 20.61

75 0 *

1 0 226
1 37 22.46
1 74 22.09
QPSK 36 0 21.49
o 36 18 21.43
26315 1907.5 36 37 21.38
75 0 20.61
1 0 21.67
16-QAM 1 37 21.63
1 74 21.25

25 0 20

Report No: 75461RRF.002 Page 14 of 58
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25 12 20.41
25 24 20.41
75 0 *
* Not supported.
BW=15 MHz. QPSK:
QPSK RAD. RAD.
MAX COND. ANTENNA POWER POWER
POWER POWER | GAIN (dBi) AVG AVG
AVG (dBm) EIRP(dBm) | ERP(dBm)
LOW 22.04 2 24.04 21.89
MIDDLE 22.65 2 24.65 22.5
HIGH 22.6 2 24.6 22.45
MAX: 22.65 24.65 22.5
BW=15 MHz. 16QAM:
16QAM RAD. RAD.
MAX COND. ANTENNA | POWER POWER
POWER POWER | GAIN (dBi) AVG AVG
AVG (dBm) EIRP(dBm) | ERP(dBm)
LOW 20.99 2 22.99 20.84
MIDDLE 21.53 2 23.53 21.38
HIGH 21.67 2 23.67 21.52
MAX: 21.67 23.67 21.52
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2. PEAK-TO-AVERAGE POWER RATIO (PAPR)

LTE Cat 1bis Band 25:

Worst-case of PAPR is BW=15 MHz, Middle Channel, 16QAM, RB Size=25, RB Offset=0.

Low Channel:

Spectrum

Ref Level 30.00 dém  Offset 34.60 dB

Att 15d2  AQT Lms @ RBW 20 MHz
SGL Count 50/50

s

<

ICF 1.8575 GHz

Mean Pwr + 20,00 dB.
Complementary Cumulative Distribution Function Samples: 65000
Mean | Paak I Crest | 100 1% | 0.1% | 0.01%
Trace 1 | 21.22 dém [ 24.90 dBm 268 dE | 2.61dB 3.30 dB | 3.57 dB 3.68 dB
I ) Ready

Dats: 6.0CT.2023 13:29:04

Middle Channel:

Spectrum

Ref Level 30.00 dém  Offset 34.60 dB
Att 15d2  AQT Lms @ RBW 20 MHz
SGL Count 50/50

S

ICF 1.8825 GHz

Mean Pwr + 20,00 dB.
Complementary Cumulative Distribution Function Samples: 65000
Mean | Paak I Crest | 100 1% | 0.1% | 0.01% |
Trace 1 | 21,50 dém [ 26.53 dBm 503 dE | 2.95 db +.38 dB. [ 4.78 dB +.96 0B
I ) Ready

Dats: 6.0CT.2023 12:05:46
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High Channel:

Spectrum

D DEKRA

S

Ref Level 30.00 dém  Offset 34.60 d8

SGL Count 50/50

Att 15 d8 AQT Lms & RBW 20 MHz

@15a Clrw

ICF 1.9075 GHz

Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function

Samples: 65000

Mean Paak 1 Crest | 100 100 | 0.10% | 0.019%
Trace 1 [ 22,10 dem 26.61 dbm 4.51d8 2.93 dB 4.03 dE. [ 4.35 dB 4.49 dB
L L J Ready
16QAM Low Middle High
PAPR (dB) 3.57 4.78 4.35
Verdict
Pass
Report No: 75461RRF.002 Page 17 of 58 2023-11-09
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Frequency Stability
Limits

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

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

Method

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

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

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

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

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

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

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

Frequency tolerance:

Temperature Chamber

EUT

Antenna
Conector

Reference points fL and fH:

Altenuator

Attenuator
{optional)

D DEKRA

Signalling unit

Spectrum
— Analyser

Signalling
L Unit

v

with frequency
meter
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Results

LTE Cat 1bis Band 25:

D DEKRA

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

1. FREQUENCY TOLERANCE:

e Frequency stability over temperature variations.

Temperature (°C) | Frequency Error (Hz) | Frequency Error (ppm)
+85 0,16 8,49934E-05
+80 2,11 0,00112085
+70 -0,32 -0,000169987
+60 -1,46 -0,000775564
+50 3.05 0.001620186
+40 3.85 0.002045153
+30 3.47 0.001843293
+20 4.36 0.002316069
+10 0.48 0.00025498

0 341 0.001811421
-10 1.17 0.000621514
-20 241 0.001280212
-30 1.42 0.000754316

e Frequency stability over voltage variations.

Supply voltage | Voltage (V) | Frequency Error (Hz) | Frequency Error (ppm)
Vmax 5.5 0.22 0.000116866
Vmin 3.2 1.84 0.000977424

2. REFERENCE FREQUENCY POINTS fL AND fH:

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

fL (MHz) 1850.0140

fH (MHz) | 1914.8768

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

Verdict

PASS

Report No: 75461RRF.002

Measurement uncertainty (Hz): <+223.94
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Modulation Characteristics
Limits
*FCC §2.1047.

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

Method

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

Test Setup

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

The following plots show the modulation schemes

LTE Cat 1bis Band 25:BW=5 MHz. QPSK.

Spectrum

in the EUT.

D DEKRA

®
&

RefLevel 40.00 dBm  Offset 32,00 dB & RBW 200 kHz

CETRE
i 29.3209 1t
A , SN

f;:'\\'/‘r\\ \\ f ‘l\ //\/\\\L/ /—\\ // \ / \\ /\ \ // v A //\ l\ |" \\ /\l { Y M~ / \ / a N

i AR [N
\f \{ \‘ V */ R ” \

W ! U U T I V

CF 1,3325cj_—|12 3000 pts J Ready i'“llq“ in s/

LTE Cat 1bis Band 25: BW=5 MHz. 16QAM.

Spectrum

®
&

RefLevel 40.00 dBm  Offset 32,00 dB & RBW 200 kHz

fg{gln& 20dB @ SWT 200 s @ VBW 1 MHz
M1[1] 26.98 dBm)|
= 7[\\/ \ i i/f\\ /V\\ r\\ / //\J / \\\ //“ :/\ \ Ff\ \/ /\/—\\ \/ g R /V\\\
- v

A JAVER
! | ! \/

L
-10 dem
CF 1.8825 cj_—u; 3000 pts J Ready i'“llq“ in s/
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Occupied Bandwidth
Limits
* FCC 8§2.1049: Measurements required: Occupied bandwidth.

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

Method

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

Test Setup
Spectrum
— Analyser
Prier
EUT —— Anenuator vichr
Signalling
L Unit
o
suoply
Results
The worst case per modulation is:
LTE Cat 1bis Band 25:
LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 4.565 4.561 4.579
-26 dBc Bandwidth (MHz) 5.611 5.575 5.693
Measurement uncertainty (kHz) <+3.75
LTE Cat 1bis Band 25. BW=5 MHz. 16QAM. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHZz) 4.568 4.547 4.585
-26 dBc Bandwidth (MHz) 5.660 5.649 5.695
Measurement uncertainty (kHz) <#3.75
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LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=All.

Low Channel:

Spectrum

D DEKRA

(=]

Ref Level 40.00 dém Offset 32.00 db & RBW 100 kHz

jo Attt 20de SWT 10 ms & VBW 300 kHz Mode Sweep
TDF
® 1Pk View
D3[1] -0.60 dB|
5.611200 MHz|
Occ Bw 4.565000000 MHz|
30dp M1[1] 16.36 dBm
1.854469500 GHz|
20 dB
10 dBm Lf
0dem

=107 1 -9.640 dB M

"‘MMML. gl !

-30 dB

-40 dem:

-50 dBm:

CF 1.8525 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1.8544695 GHz 16.36 dBm
T1] 1 1.8502175 GHz 8.13 dBm Occ Bw 4,565 MHz
T2 1 18547825 GHz 9.68 dém
M2 | 1 1.8496889 GHz -5.80 dBm
D3 M2 1 5.6112 MHz -0.60 d8
-
L 1 | Measuring...  SENE et
Date: 5.8EP.2023 o8
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 100 kHz
o Att 20de  SWT 10ms @ VBW 300 kHz Mode Swesp
TDF
@ LPk View
D3] -0.22 dB)
5.575000 MHz
Occ By 4.561000000 MHz|
30 dB mM1[1] 17.46 dBm)|
1.884036500 GHZ|
20 dB -
LA bt Lol bt it ot et o g s o it et ._IIJU. sl
'WM"“ e vl b S o e e I faeref iy e,
10 dBm \
0 dam
10d D1 -8.540 dBm ' L

-20 dB ‘H

-30 de
-40 dem:
-50 dBm
CF 1.8825 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref | Tre X-value | ¥-value | Function | Function Result |
M1 1 1.8840365 GHz 17.46 dBm
T1 1 1.8802225 GHz 10,60 dBm Occ Bw 4.561 MHz
T2| 1 1.8847835 GHz 9.65 dBm
M2 1 1.8797404 GHz -8.67 dém
D03 M2 1 5.575 MHz -0.22 dd
~r
L L , Measuring...  GENK 11:02:19
Date: 4.SEP.2023 11:02:
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High Channel:

D DEKRA

Spectrum mA‘
Ref Level 40,00 dm  Offset 32.00 dB w RBW 100 kHz
o At 20dE  SWT 10ms @ VBW 300 kHz Mode Sweep
TDF
@ 1Pk View
D3[1] 0.34 dB)|
5.692600 MHz
Occ Bw 4.579000000 MHz|
20 de M1[1] 15.39 dBm
1.910370500 GHz|
20 dB
10 dBm LE
0 dam
13
. D1 -10.610 dBm™=———
-20 db
-40 dBm
-50 dBm:
CF 1.9125 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1.5103705 GHz 15.39 dBm
T1] 1 1.9101815 GHz 6.53 dBm Occ Bw 4,579 MHz
T2 1 1,9147605 GHz .30 dém
M2 | 1 1.9095803 GHz -11.00 dém
D3 M2 1 5.6926 MHz 0.34 d8
-
L 1 | Measuring... AN (v SR
Date: 5.SEP.2023 08:47:23
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 100 kHz
o Att 20de  SWT 10ms @ VBW 300 kHz Mode Swesp
TDF
@ LPk View
D3] 0.21 dB)|
5.660000 MHz
Occ By 4.568000000 MHz|
30 dB mM1[1] 15.87 dBm)|
1.852437500 GHz|
20 dB
M1l
10 dBm ; i
0 dam
M2 .
18-4l D1 -10.130 dBr T

-30 dB

-40 dem

-50 dBm

CF 1.8525 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value ¥-value | Function | Function Result |
M1 1 1.8524375 GHz 15.87 dBm
T1 1 1.8502005 GHz 7.34 dBm Occ Bw 4.568 MHz
T2| 1 1.8547685 GHz 9.71 dém
M2 1 18496409 GHz -10.47 dém
D03 M2 1 5.66 MHz 0.21 d&
L "T | Measuring... RN i oy
Date: 5.SEP.2023 09:20:
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Middle Channel:

D DEKRA

Spectrum mA‘
Ref Level 40,00 dm  Offset 32.00 dB w RBW 100 kHz
o At 20dE  SWT 10ms @ VBW 300 kHz Mode Sweep
TDF
@ 1Pk View
D3[1] -1.43 dB)
5.649100 MHz
Occ Bw 4.547000000 MHz|
a0 de M1[1] 16.10 dBm
1.882868500 GHz|
4B
=0 M1
ITRTTRTR YT S WCTRE ST WY IO M e e o
fﬂw bt VA b e L T
10 dBm
0 dam #
M3,
~16-d 1 -8.900 d
o o
30 derr
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | |
M1 1| 1.8828685 GHz 16.10 dBm
T1] 1 1.8802295 GHz 9.07 dBm Occ Bw 4,547 MHz
12| 1 1,8847765 GHz 9,43 dBm |
Mz | | 1] 1.8796955 GHz -5.98 dbm
D3 M2 1 5.6491 MHz -1.43 dB
-
L “ 11:06:36
Date: 4.SEP.2023 11:
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 100 kHz
o Att 20de  SWT 10ms @ VBW 300 kHz Mode Sweep
TDF
@ LPk View
M1[1] 14.93 dBm)
1.913714500 GHz|
Occ By 4.585000000 MHz|
30 dB m2[1] -11.64 dBm|
1.909572900 GHZ|
20 dB
e g e N Lol
il e e sk
10 dom Bt b hal AT M ko
0 dam
{01 -11.070 dB
-30 dem
-40 dBm
-50 dBm:
CF 1.9125 GHz 10000 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value Function | |
M1 1 1.9137145 GHz 14.93 dBm
T1 1 1.9101695 GHz 6,20 dBm Occ Bw 4,585 MHz
12| 1 1.9147545 GHz | 8.15 dém
M2 1 1.9095729 GHz -11.64 dém
D3 mz| 1 5.695 MHz 0.49 d&
~r
L 00:10:44
Date: 5.SEP.2023 09:10:45
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LTE Cat 1bis Band 25. BW=10 MHz. QPSK. RB Size=All.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 9.324 9.282 9.262
-26 dBc Bandwidth (MHz) 12.246 12.068 12.008
Measurement uncertainty (kHz) <+3.75
LTE Cat 1lbis Band 25. BW=10 MHz. 16QAM. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 5.170 5.360 4.904
-26 dBc Bandwidth (MHz) 8.633 9.120 7.357
Measurement uncertainty (kHz) <+3.75
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LTE Cat 1bis Band 25. BW=10 MHz. QPSK. RB Size=All.

Low Channel:

Spectrum

DEKRA

(=]

Ref Level 40.00 dBm

Offset 32.00 di & RBW 300 kHz

o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] 0.91 dB)|
12.24550 MHz|
Occ Bw 9.324000000 MHz
20 de M1[1] 17.84 dBm
1.85118100 GHz
50 dp I
 — o TR — il " .
/ Y
10 dBm e
0 dem
Mg 5
D1 -8.160 dBm
-10d "
-20 dBy
-20 db
-40 dem-
-50 dBm.
CF 1.855 GHz 10000 pts Span 20.0 MHz
Marker
Type |  Ref |  Trc X-value ¥-value Function | Function Result |
M1 1| 1.851161 GHz 17.84 dBm
T1] 1 1,850299 GHz 7.84 dBm Occ Bw 9,324 MHz
T2 1 1,859623 GHz | 9.04 dBm
M2 | 1 1.8488584 GHz -5.37 dBm
D3 M2 1 12.2455 MHz 0.91 d&
-
L 1 | Measuring...  SENE T
Date: 5.8EP.2023 0
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 d& @ RBW 300 kHz
o Att 20de  SWT 10ms ® VBW 1MHz Mode Sweep
TDF
@ LPk View
D3] 0.64 dB)|
12.06830 MHz|
Occ By 9.282000000 MHz
30 dB mM1[1] 19.61 dBm)|
1.88517300 GHz
M1
20 dB .
e Ll Ml ke L N
i
-30 dBy
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-value ¥-value | Function | Function Result |
M1 1 1,885173 GHz 19.61 dBm
T1 1 1,877877 GHz 9,88 dBm Occ Bw 9,282 MHz
12| 1 1,987159 GHz 9,60 dém
M2 1 18764659 GHz -7.68 dém
D3 Mz 1 12.0683 MHz 0.64 d&
~r
L l | Measuring... RN a P
Date: 4.SEP.2023 11:12:21
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High Channel:

D DEKRA

Spectrum mA‘
Ref Level 40.00 dBm  Offset 32.00 dB @ RBW 300 kHz
o Att 20d8  SWT 10ms ® VBW 1MHz Mode Sweep
TOF
@ 1Pk View
D3[1] 0.30 d|
12.00820 MHz|
Occ Bw 9.262000000 MHz|
20 dB M1[1] 18.90 dBm
1.90631900 GHz
20 dB M1
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CF 1.91 GHz 10000 pts Span 20.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function Function Result |
M1 1| 1.906319 GHz 18.90 dBm
1] 1 1.905281 GHz 7.98 dBm Occ Bw 9.262 MHz
T2 1 1,914543 GHz | 10,24 dBm
M2 | 1 1.9039214 GHz -8.77 dém
03 M2 1 12.0082 MHz 0.30 d8
I il 1 Measuring... @ULL 7] w2z
Date: 5.SEP.2023 09
LTE Cat 1bis Band 25. BW=10 MHz. 16QAM. RB Size=All.
Low Channel:
Spectrum mA‘
Ref Level 40.00 dBm Offset 32.00 d8  RBW 200 kHz
o Att 20de  SWT 10ms ® VBW 1MHz Mode Sweep
TOF
@ LPk View
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0 dam ¥
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.
-40 dBm
-50 dem
CF 1.855 GHz 10000 pts Span 20.0 MHz
Marker
Type | Ref | Tre | X-value ¥-value | Function Function Result |
M1 1) 1.851541 GHz 18.04 dBm
T1 1 1.850261 GHz 5.01 dBm Occ Bw 5.17 MHz
12| 1 1.855431 GHz -0.43 dém
M2 1 18490512 GHz -8.79 dém
D3 Mz 1 8.6331 MHz 0.24 dB
I )i ] Measuring... QRN e
Date: 5.SEP.2023 09:39:41
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Middle Channel:

Spectrum

DEKRA

(=)

Ref Level 40.00 dém Offset 32.00 db & RBW 200 kHz

o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.80 dB)
9.12030 MHz|
Occ Bw 5.360000000 MHz
20 de M1[1] 18.70 dBm
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/""‘ i Y " AT
10 dBm !
T2
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-20 dBy
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 20.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1,8B0085 GHz 18.70 dBm
T1] 1 1,877817 GHz 7.00 dBm Occ Bw 5.36 MHz
T2 1 1883177 GHz | -0.52 dém |
Mz | | 1] 1.8766826 GHz -7.60 dBm
D3 M2 1 9.1203 MHz -0.80 d8
il 1 Measuring... WAL 7] to0.z0zs
Date: 4.SEP.2023 11:21:51
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 200 kHz
o Att 20de  SWT 10ms ® VBW 1MHz Mode Sweep
TDF
@ LPk View
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Marker
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M1 1 1,907779 GHz 18.78 dBm
T1 1 1,905335 GHz 8,68 dBm Occ Bw 4,904 MHz
12| 1 1,910239 GHz | 3.25 dém |
M2 1 1,904305 GHz -7.31 dém
D3 mz| 1 7.3566 MHz -1.20 dB
"T Measuring... 0N Tornrs
Date: 5.SEP.2023 10:40:45
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LTE Cat 1bis Band 25. BW=15 MHz. QPSK. RB Size=All.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 13.557 13.515 13.464
-26 dBc Bandwidth (MHz) 15.628 15.396 15.416
Measurement uncertainty (kHz) <+3.75
LTE Cat 1lbis Band 25. BW=15 MHz. 16QAM. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 5.253 5.469 5.196
-26 dBc Bandwidth (MHz) 8.088 7.939 8.149
Measurement uncertainty (kHz) <+3.75
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LTE Cat 1bis Band 25. BW=15 MHz. QPSK. RB Size=All.

Low Channel:

DEKRA

Spectrum b
Ref Level 40,00 dm  Offset 32.00 dB w RBW 300 kHz
o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.88 dB)
15.62840 MHz|
Occ Bw 13.557000000 MHz
a0 de M1[1] 18.46 dBm
1.85927150 GHz
20 dB M1
10 dBm i
0 dem
M
D1 -7.540 dém
-20 db
-40 dem-
-50 dBm.
CF 1.8575 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function |
M1 1| 1.8592715 GHz 18.46 dBm
T1] 1 1.8506975 GHz 12.67 dBm Occ Bw 13,557 MHz
T2 1 1,8642545 GHz | 10.82 dBm
M2 | 1 1.8495824 GHz -8.00 dBm
D3 M2 1 15.6284 MHz -0.88 dB
-
L L 10:48:96
Date: 5.8EP.2023
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 d& @ RBW 300 kHz
o Att 20de  SWT 10ms ® VBW 1MHz Mode Sweep
TDF
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D3] 1.63 d)|
15.39560 MHz|
Occ By 13.515000000 MHz
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-10d
-20 dBm:
-30 dBy
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function |
M1 1 1.8842355 GHz 19.53 dBm
T1 1 1.8757635 GHz 11.63 dBm Occ Bw 13,515 MHz
12| 1 1.8892785 GHz | 12.17 dém
M2 1 18748155 GHz -9.20 dém
D3 Mz 1 15.3956 MHz 1.63 dB
~r
L L 11:37:53
Date: 4.SEP.2023 11:37:54
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High Channel:

D DEKRA

Spectrum mA‘
Ref Level 40,00 dm  Offset 32.00 dB w RBW 300 kHz
o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.77 dB)
15.41570 MHz|
Occ Bw 13.464000000 MHz
20 de M1[1] 17.31 dBm
1.90652950 GHz
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-50 dBm:
CF 1.9075 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function Function Result |
M1 1| 1.5065295 GHz 17.31 dBm
T1] 1 1.9007335 GHz 12,09 dBm Occ Bw 13464 MHz
T2 1 1,9141975 GHz | 10,32 dBm
M2 | 1 1.8997113 GHz -5.07 dBm
D3 M2 1 15.4157 MHz -0.77 d8
-
L 1 | Measuring...  §ENN X T
Date: 5.SEF.2023 11:27:09
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 200 kHz
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TDF
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D1 -7.420 dBm
-40 dBm
-50 dBm:
CF 1.8575 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function Function Result |
M1 1 1.8537905 GHz 18.58 dBm
T1 1 1.8505715 GHz 7.82 dBm Occ Bw 5,253 MHz
12| 1 1.8558245 GHz | -1.30 dBm
M2 1 1.8496936 GHz -7.67 dém
D3 Mz 1 8.0888 MHz 0.05 d&
~r
L l | Measuring..  GRAN e
Date: 5.SEP.2023 10:57:30
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Middle Channel:

Spectrum

D DEKRA

(=)

Ref Level 40.00 dém Offset 32.00 db & RBW 200 kHz

o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] -0.33 dB)
7.93850 MHz|
Occ Bw 5.469000000 MHz
20 de M1[1] 19.08 dBm
1.87990650 GHz
M1
20 dB v
10 dBm +
0 dam =
D1 -6.920 dBm o
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1| 1.8799065 GHz 15.08 dBm
T1] 1 1.8755985 GHz 7.66 dBm Occ Bw 5,460 MHz
T2 1 18810675 Ghz -2.42 dém |
Mz | | 1] 1.8747815 GHz -6.93 dsm
D3 M2 1 7.9385 MH2 -0.33 d8
-
1 J Measuring... e
Date: 4.SEP.2023 11:48:47
Spectrum mA‘
Ref Level 40.00 dem  Offset 32.00 dB @ RBW 200 kHz
o Att 20de  SWT 10ms ® VBW 1MHz Mode Sweep
TDF
@ LPk View
D3] 0.38 dB)|
8.14940 MHz|
Occ By 5.196000000 MHz
30 dB mM1[1] 18.81 dBm)|
1.90226350 GHz
20 dB M1
10 dBm
e
0 dam
D1 -7.190 dBm ‘Jf 3
-10d I
-20 dBy
-40 dBm
-50 dBm:
CF 1.9075 GHz 10000 pts Span 30.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 1.9022635 GHz 18.81 dBm
T1 1 1.9006255 GHz 8,96 dBm Occ Bw 5,196 MHz
12| 1 1.90568215 GHz 0.69 dém |
M2 1 18998221 GHz -8.68 dém
D3 mz| 1 8.1494 MHz 0.38 d&
~r
l | Measuring... RN a e
Date: 5.SEP.2023 11:03:
Report No: 75461RRF.002 Page 34 of 58 2023-11-09



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.F. A29507456

LTE Cat 1bis Band 25. BW=20 MHz. QPSK. RB Size=All.

D DEKRA

Channel Low Middle High
99% Occupied Bandwidth (MHz) 18.244 18.112 17.892
-26 dBc Bandwidth (MHz) 21.003 20.760 20.227
Measurement uncertainty (kHz) <+3.75
LTE Cat 1lbis Band 25. BW=20 MHz. 16QAM. RB Size=All.
Channel Low Middle High
99% Occupied Bandwidth (MHz) 5.084 6.468 5.196
-26 dBc Bandwidth (MHz) 8.085 8.931 7.427
Measurement uncertainty (kHz) <+3.75
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LTE Cat 1bis Band 25. BW=20 MHz. QPSK. RB Size=All.

Low Channel:

D DEKRA

Spectrum “,?
Ref Level 40,00 dBm  Offset 32.00 dB w RBW 500 kHz
o At 20dE  SWT 10ms @ VBW 2 MHz Mode Sweep
TDF
@ 1Pk View
D3[1] 0.98 dB)|
21.00250 MHz
Occ Bw 18.244000000 MHz
20 de M1[1] 18.65 dBm
1.85196600 GHz
20 dB ML
10 dBm
0 dem “, \
D1 -7.350 dém b4 -
-10d i mﬂ' 1‘
-20 dBy
-20 db
-40 dem-
-50 dBm.
CF 1.86 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function | Function Result |
M1 1 1.851966 GHz 18.65 dBm
T1 1 1,850838 GHz 11,92 dBm Occ Bw 18,244 MHz
T2 1 1,860082 GHz | 12,11 dBm
M2 | 1 1.8494083 GHz -9.51 dBm
D3 M2 1 21.0025 MHz 0.98 dé
-
L 1 J Measuring... U0 T
Date: 5.SEP.2023 11:
Spectrum :E'
Ref Level 40.00 dem  Offset 32.00 d& @ RBW 500 kHz
o Att 20de  SWT 10ms @ VBW 2 MHz Mode Sweep
TDF
@ LPk View
D3] 1.44 d|
20.75950 MHz
Occ By 18.112000000 MHz
30 dB mM1[1] 18.60 dBm)|
1.88920600 GHz
20 dB M1
TF‘ o ‘5‘“
10 dBm
0 dam \‘
D1 -7.400 dBém i
-10d |
-20,d
-30 de
-40 dem:
-50 dBm:
CF 1.8825 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 1,889206 GHz 18.60 dBm
T1 1 1,873454 GHz 11,08 dBm Occ Bw 18,112 MHz
T2| 1 1891566 GHz | 12,49 dBm
M2 1 1.8721126 GHz -8.02 dém
D3 Mz 1 20.7595 MHz -1.44 dB
~r
L l | Measuring... N i e
Date: 4.SEF.2023 11:
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High Channel:
Spectrum

D DEKRA

(=)

Ref Level 40.00 dBm Offset 32.00 dB & RBW 300 kHz

o At 2008 @ SWT  160ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] 0.56 dB)|
20.22680 MHz
Occ Bw 17.892000000 MHz
a0 de M1[1] 16.51 dBm
1.90687800 GHz
20¢dB M1
10 dBm
0 dam

-20 db
-40 dBm
-50 dBm:
CF 1.905 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function Function Result |
M1 1 1,906878 GHz 16.51 dBm
T1 1 1,896014 GHz 10.52 dBm Occ Bw 17,892 MHz
T2 1 1,913906 GHz | 9,99 dBm
M2 | 1 1.8948252 GHz -11.06 dém
D3 M2 1 20.2268 MHz -0.56 dB
-
L L | Measuring... 1232114
Date: 5.SEP.2023 12:3
LTE Cat 1bis Band 25. BW=20 MHz. 16QAM. RB Size=All.
Low Channel:
Spectrum :E'
Ref Level 40.00 dem  Offset 32.00 dB & RBW 200 kHz
o Att 2008 @ SWT  160ms @ VBW 1MHz Mode Swesp
TDF
@ LPk View
D3] 2.44 db)|
8.08480 MHz|
Occ By 5.084000000 MHz
30 dB mM1[1] 18.59 dBm)|
1.85155000 GHz
20 dB M1
10 dBm s
0 dam s
[‘M
D1 -7.410 dBm
-10 df F.A
-20 dBy
-3
-40 dBm
-50 dBm:
CF 1.86 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value Function Function Result |
M1 1 1.85155 GHz 18.59 dBm
T1 1 1,850818 GHz 8,20 dBm Occ Bw 5,084 MHz
12| 1 1,855802 GHz | 3.17 dém
M2 1 1.8499005 GHz -7.46 dém
D3 Mz 1 8.0848 MHz -2.44 dB
L )i ] Measuring... " §ifN L 12:18:18
Date: 5.SEF.2023 12:
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Middle Channel:

D DEKRA

Spectrum :E'
Ref Level 40,00 dm  Offset 32.00 dB w RBW 300 kHz
o At 20dE  SWT 10ms @ VBW 1MHz Mode Sweep
TDF
@ 1Pk View
D3[1] 0.88 dB)|
8.93100 MHz|
Occ Bw 6.468000000 MHz
a0 de M1[1] 20.75 dBm|
1.87737400 GHz
M1
20 dB
N
10 dBm
7 e
D1 -5.250 dBm /, WM
0 R T
-20 dBy
ek
-40 dBm
-50 dBm:
CF 1.8825 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref |  Tre | X-value ¥-value Function Function Result |
M1 1 1.877374 GHz 20.75 dém
T1 1 1,873222 GHz 9.75 dBm Occ Bw 6,468 MHz
T2 1 1.87969 GHz | -2.81 dBm
M2 | 1 1.8723331 GHz -6.37 dém
D3 M2 1 8.931 MHz 0.88 dé
-
L 1 J Measuring... Toeerie
Date: 4.SEF.2023 12:00:50
Spectrum :E'
Ref Level 40.00 dem  Offset 32.00 dB & RBW 200 kHz
o Att 2008 @ SWT  160ms @ VBW 1MHz Mode Swesp
TDF
@ 1Pk View
D3] 0.45 db)|
7.42710 MHz|
Occ By 5.196000000 MHz
30 dB mM1[1] 19.17 dBm)|
1.89991800 GHz
M1
20 dB
10 dBm /
N
0 dam
M
D1 -6.830 dBm
-40 dBm
-50 dBm:
CF 1.905 GHz 10000 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function Function Result |
M1 1 1,899918 GHz 19.17 dBm 1
T1 1 1,395845 GHz 5.18 dBm Occ Bw 5,196 MHz
12| 1 1.901042 GHz -2.79 dém
M2 1 1.8949373 GHz -7.48 dém
D3 Mz 1 7.4271 MHz 0.45 d&
-
L l | Measuring... QAN e
Date: 5.SEF.2023 12:43:42
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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
Prwer
EUT ——— Attenuator
oevider
Signalling
L Unit
=
suoply
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Results

LTE Cat 1bis Band 25:

A preliminary scan determined the worst-case:
BW=15 MHz. QPSK. RB Size=1. RB Offset=37.

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 1bis Band 25:BW=15 MHz. QPSK. RB Size=1. RB Offset=37.

Low Channel;
Full Specrum

30
20T

T FooPart-24 Band25

=204+

Levelin dBm

0 2 4 5 a8 10 12 14 16 18 20
Freauencvin GHz

FCCPart 24Band 25 L Final Result Pk+

Presiew Result 1-PE+

The peak above the limit is the carrier frequency.

Middle Channel:
Full Spectrum

201

1 FCCPan24-Band 25

-20+

Levelin dBm

0 2 4 £ a8 10 12 14 16 18 20
Frequencyvin GHz

FCCPart 24 Band 25 2 Final Result Pk+

FPreview Result 1-PE+

The peak above the limit is the carrier frequency.
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High Channel:
Full Spectrum

30
el

s FCPart-24-Band-25

=20+

Levelin dBm

=40+

0 P 4 B a8 10 12 14 16 18 20
Freauencvin GHz

Freview Fesult 1-Fk+ FCCPFart 24 Band 25 ® Final Fesult P+

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 ——— attenuator
devider
Signalling
L Unit
=
suoply
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Results

LTE Cat 1bis Band 2:

Note: Low Block Edge for LTE Cat 1bis Band 2 is the same as for Band 25.

Preliminary measurements determined QPSK, BW=5 MHz as the worst-case.

Verdict

PASS

D DEKRA

RB=1 RB=L. RB=L.
LTE Cat 1bis Band 2. RB=1. Offset Offset Offset
OPSK Offset =Max. ~Max =Max. =Max.
' BW=5 MHz BW_—10 MHZ BW=15 BW=20
B MHz MHz
Maximum measured
level ‘at High Block | ;7 43 -23.08 -27.47 -30.66
Edge at antenna port
(dBm)
RB=AIl.
. RB=AIl. RB=AIl. RB=AIl. _
LTE Ca(tg;tgf(Band 2 Offset=0. Offset=0. Offset=0. %(flsi;(? )
’ BW=5 MHz | BW=10 MHz | BW=15 MHz MHz
Maximum measured
level ‘at High Block -18.41 -19.66 -20.66 -18.88

Edge at antenna port
(dBm)

Measurement uncertainty (dB) < 2.76
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The plots below are for the worst case configuration specified before.

LTE Cat 1bis Band 2. BW=5 MHz. QPSK. RB Size=1. RB Offset=Max. High Block Edge:
Spectrum

=)
A
Ref Level 30.00 dém Offset 32.00 dé & RBW 10 kHz

o Att 15dB @ SWT 1s @ VBW 30kHz Mode Sweep

SGL Count 10/10 TDF

[@ 17m avgPwr

m2[1]

-13.48 dBm)|
1.90989110 GHz|
m1[1] 17.93 dBm)|
1.91001450 GHz|
20 di
g™
10 d ki

1048 £

1 1300 ,;’_ \_{/__
D1 -13.000 dén A <
o M it
o W,
o Y,
204 =
|, trann [
bt e
tmsgrmtrmtr i \k“x\
s b by A »
30 e
"L.’_\
b A
40 dbs " -
50 d Mg,

Start 1,908 GHz

1000 pts Stop 1.911 GHz

Ready (LTI ]

12:45:91

The equipment transmits at the maximum output power.

LTE Cat 1bis Band 2. BW=5 MHz. QPSK. RB Size=All. RB Offset=0. High Block Edge:
Spectrum

(=]
A
Ref Level 30.00 dbm Offset 32.00 d& & RBW 100 kHz
fo Att 15dB @ SWT 1 @ VBW 300 kHz Mode Sweep

SGL Count 10/10 TDF

[® Trm Avgrwr

M2[1] ~13.34 dBm

1.90987980 GHz|
18.41 dBm)|
1.91005050 GHz|

mi[1]

10 d

10 de

2
D1 -13.000 dém

40 d8

Start 1.908 GHz
—

1000 gls Stop 1.911 GHz
il Ready  WNNNRNARS W

21:31:10

The equipment transmits at the maximum output power.
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LTE Cat 1bis Band 25:

Preliminary measurements determined QPSK, BW=5 MHz as the worst-case.

Verdict

PASS

D DEKRA

RB=1.
. RB=1. RB=1. RB=1. _
LTE CathFl‘)JlssKBand 25. Offset =0. Offset =0. Offset =0. Oéf\fve_tz—é) '
' BW=5 MHz | BW=10 MHz | BW=15 MHz |\/||-_|Z
Maximum  measured
level at Low Block
— -19.63 -23.63 -29.16 -31.91
Edge at antenna port
(dBm)
_ _ _ RB=AIl.
LTE Cat 1bis Band RB_AlI' RB_All' RB_AH' Offset=0.
25. QPSK Offset=0. Offset=0. Offset=0. BW=20
) ' BW=5 MHz | BW=10 MHz | BW=15 MHz MI-_|Z
Maximum measured
level “at Low Block | 4 gq -21.34 -24.15 -24.74
Edge at antenna port
(dBm)
RB=1 RB=1. g?f:éf g?f;;f
LTE Cat 1bis Band 25. - Offset = =
QPSK Offset =Max. ~Max =Max. =Max.
' BW=5 MHz BW_—10 MHZ BW=15 BW=20
B MHz MHz
Maximum measured
level ‘at High Block |\ 4 57 -23.97 -28.86 -32.1
Edge at antenna port
(dBm)
~ ~ RB=All. RB=AIl.
LTE Cat 1bis Band gf?s_e?lll Cl)?f?s_e?lll Offset=1. Offset=1.
25. QPSK. BW=5 MHz | BW=10 MHz BW=15 MHz B\|\//|V|-:|§O
Maximum measured
level ‘at High Block | 7 q -20.81 -26.2 -25.76

Edge at antenna port
(dBm)

Measurement uncertainty (dB) < 2.76

Report No: 75461RRF.002

Page 46 of 58

2023-11-09



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

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

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

LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=1. RB Offset=0. Low Block Edge:

D DEKRA

Spectrum @
Ref Level 40,00 dam Offset 33.22 dB @ RBW 10 kHz
Att 25dB w SWT 15 @ VBW 30 kHz Mode Sweep
SGL Count 10/10
e 17m Zvgrwr
Mi[1] -19.63 dBm)|
1.84998550 GHz
M2[1] 13.64 dBm
30 d
20 d
|
|
0 T
o
A
e Y 4
D1 -13.000 dBm: J_r,”r"
il s
204 X
s iy S
e T
) el e R
30 J‘f/)f) P Attt
40 dl — Yl
el
_%\nmkf"’
F1
Start 1.849 GHz 1000 Ets :m:: 1.852 GHz
Ready AREREEE 2133:52
Dats -SEP.2023 1:33:52
The equipment transmits at the maximum output power.
LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=All. RB Offset=0. Low Block Edge:
Spectrum @
Ref Level 40.00 d&m Offset 33.92 dB8 & RBW 100 kHz
Art 25 dB @ SWT 15 @ VBW 300 kHz Mode Sweep
SGL Count 10/10
e 17m Zvgrwr
Mi[1] -19.86 dBm)|
1.84994950 GHz
M2[1] 13.18 dBm
30 d
20 d
10 df
USSP NSRS VUOPSPRUY SUSUSISOSN SOR O

>
J
/
D1 -13.000 dBm: “‘"_'f
1 L% w‘”ﬁﬂ
e ’WM
[ el —
-40
Start 1.849 GHz 1000 pts Blug 1.B52 GHz
Jil Ready AREREEE 21:32:28
The equipment transmits at the maximum output power.
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LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=1. RB Offset=Max. High Block Edge:

D DEKRA

Spectrum T
Ref Level 30.00 dBm  Offset 32.00 0B = RBW 10 knz
Att 15 dB & SWT 15 @ VBW 30 kHz Mode Sweep
SGL Count 10/10 TDF
[@ 1rm avgrwr
mi[1] -19.37 dBm)|
1.91501450 GHz
m2(1] 13.07 dBm|
1.91485980 GHz
20 df
10 dl ot pe A}I
o f \\
f \
r
-10 de L T
D1 -13.000 dBm J,‘r R
! -
A 'H,,\ M1
20 d M‘N"‘r) WY, o
W«wﬂ""’w %W‘\"\M
"
oot At
g
20 de e Y
Pon AR o -
M,
Mﬁ«\
40 dB T,
40 i
.’\M"“ W
WL
i it
50
T ]
60
F1
Start 1.913 GHz 1000 pts mn: 1.916 GHz
)i Ready (LTI 211357
Dats: 3.0C1.2023 21:13:58

The equipment transmits at the maximum output power.

LTE Cat 1bis Band 25. BW=5 MHz. QPSK. RB Size=All. RB Offset=0. High Block Edge:
Spectrum

(B

Ref Level 30.00 dBm Offset 32,00 db & RBW 100 kHz
Att 15 dB @ SWT 1: @ VBW 300 kHz Mode Sweep
SGL Count 10/10 TDF

[® Trm Avgrwr

M2[1]

-13.94 dBm)|
1.91487680 GHz,
Mi[1] 17.90 dBm)|
1.91505650 GHz,
20d
10 di
S 5 S S N S KPS P
N
o
\
D1 -13.000 dén e
Wk, M1
Wiy
20 d o NV
T,
[t T
-30 d
-0 d
-50 df
-60
F1
Start 1.913 GHz 1000 pts Stop 1.916 GHz
—_— —r ﬂ
il Ready [LTTTITTIN ] 209927
Dats: 3.0CT.2023 20:48:28

The equipment transmits at the maximum output power.
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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 18 GHz. Measurements above 18 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 (dBuV/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 Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz up to 18 GHz:

Spectrum Analyzer

Signzlling Unit
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Radiated measurements above 18 GHz:
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Preamplifier Hor sebecns
EUT
- ~
~ = .
1.5 m distance
Spectrum
analyser
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Results

LTE Cat 1bis Band 25:

A preliminary scan determined the BW=15 MHz, QPSK, RB Size=1, RB Offset=37 as the worst case. The following
results are for this worst-case configuration.

- LOW CHANNEL:
Frequency range 30 MHz - 1 GHz:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 18 - 20 GHz:

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

- MIDDLE CHANNEL:
Frequency range 30 MHz - 1 GHz:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:

Spurious signals were found at less than 20 dB below the limit:

Spurious frequency (MHz) | E.I.R.P (dBm) | Polarization | Detector
3.76453125 -31.64 V Peak
5.64703125 -30.15 H Peak

Frequency range 18 - 20 GHz:

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

- HIGH CHANNEL:
Frequency range 30 MHz - 1 GHz:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:
No spurious signals were found at less than 20 dB below the limit.
Frequency range 18 - 20 GHz:
No spurious signals were found at less than 20 dB below the limit.
<+ 5.03 forf<1 GHz
Measurement uncertainty (dB) <+ 4.32 forf=1 GHz up to 17 GHz

<+ 4.58 for f =217 GHz up to 20 GHz

Verdict Pass
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Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 30.312kHz  PK+ 1 MHz 1s 0dB
1GHz -3 GHz 62.5 kHz PK+ 1 MHz 1s 0dB
3 GHz - 18 GHz 468.75 kHz ~ PK+ 1 MHz 1s 0dB
18 GHz - 20 GHz 62.5 kHz PK+ 1 MHz 1s 0dB

FREQUENCY RANGE 30 MHz - 1 GHz:

- Low Channel:

FOC24

Levelin dBm

Freguency in Hz

Preview Result 1H-PK+ ———  Preview Result 1V-PK+ * Gitical_Fregs PK+
Foc24 '3 Final_Result PK+

- Middle Channel:

FOC24

Levelin dBm

30M 5 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Preview Result 1H-PK+ ———  Preview Result 1V-PK+ * Gitical_Fregs PK+
FQoC24 ¢ Final_Resuit PK+
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- High Channel:

D DEKRA

FOC24

Levelin dBm

Frequency in Hz

Preview Result 1H-PK+ ———  Preview Result 1V-PK+

FQC24

¢ Final_Result PK+

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

*

Qifical_Freqs PK+

FOC24

Levelin dBm
=

Frequency in Hz

2G

Preview Result 1H-PK+ ———  Preview Result 1V-PK+

FQC24

¢ Final_Result PK+

The peak above the limit is the carrier frequency.

*

Qifical_Freqs PK+

Report No: 75461RRF.002

Page 54 of 58

2023-11-09



