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5.8.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = CAT-M1, Radio Technology = eFDD 2 QPSK, Operating Frequency = low channel,
ChBW = 3 MHz, Ressource Blocks = 1
(S01_BCO08)

Multiview Spectrum -

Ref Level 36.60 dBm Offset 26.60dB ® RBW 30 kHz 5GL

@ Att 20dB ® SWT Sms(~17 ms) ® VBW 100 kHz Mode Auto FFT Count 100/100
GAT: RFP

-40 df
-s0
=60 dt
CF 1.85078 GHz 500 pts 300.0 kHz/ Span 3.0 MHz
2 Result Summa None
Tx1 (Ref) 1.400 MHz 23.06 dBm
| Tw Total 23.06 dBm |

reaty NN - o= 2020027

12:11:15

12:11:15 PM 05/22/2024

Technology = CAT-M1, Radio Technology = eFDD 25 QPSK, Operating Frequency = low
channel, ChBW = 1.4 MHz, Ressource Blocks = 1
(S01_BC08)

Multiview Spectrum -

Ref Level 36,60 dBm  Offset 26,60 dB ® RBW 30 kHz SGL
® At 20dB ® SWT  5ms(~17 ms) ® VBW 100kHz Mode Auto FFT Count 100/100
GAT: RFP

1Rm View

-30 d
-40
!

-50

| ——— \\\

-60 d

CF 1.8507 GHz 500 pts 300.0 kHz/ Span 3.0 MHz
2 Result Summa None
| Tx1 (Ref) 1.400 MHz 23.34 dBm |
| Tx Total 23.34 dBm |

Temperature deviation from self alignment. Consider 0.2 dB additional level uncertainty. - Ready [T oo

12:13:45
12:13:45 24.05.2024

5.8.5 TEST EQUIPMENT USED
- Radio Lab
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5.9 RF OUTPUT POWER

Standard FCC PART 24 Subpart E

The test was performed according to:
ANSI C63.26: 2015; 5.2.4.1, Wideband Signal: 5.2.4.4

5.9.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable RF Output power test
case per § 2.1046 and RSS-GEN 6.12. The limit and the requirements come from the
applicable rule part and ISED RSS-Standard for the operating band of the cellular device.

The EUT was connected to the test setup according to the following diagram:

6 dB-coupler

Spectrum Base Station

Simulator

Test Setup FCC Part 22/24/27/90 Cellular;
RF Qutput power

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.9.2 TEST REQUIREMENTS / LIMITS
FCC Part 24, § 24.232

(c) Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a
means for limiting power to the minimum necessary for successful communications.

RSS-133; 6.4 Transmitter Output Power and Equivalent Isotropically Radiated Power

The equivalent isotropically radiated power (e.i.r.p.) for transmitters shall not exceed the limits
given in SRSP-510.
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SRSP-510; 5.1.2 Radiated Power and Antenna Height Limits — Mobile Stations

Mobile stations and hand-held portables are limited to 2 watts maximum e.i.r.p. The
equipment shall employ means to limit the power to the minimum necessary for successful

communication.

5.9.3 TEST PROTOCOL

0

BUREAU
| VERITAS |

Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %

Radio Technology Channel Ressource Band- Peak Averag RMS FCC IC Maximum Maximum

Blocks / width Cond. e Cond. Cond. EIRP EIRP Antenna Antenna

Subcarrier [MHz] Power Power Power Limit Limit Gain FCC Gain IC
[dBm] [dBm] [dBm] [wW] [wW] [dBi] [dBi]
NB-IoT egISSDKZ low 1 0.2 - - 21.46 2 2 11.54 11.54
NB-IoT egISSDKZ low 3 0.2 - - 21.54 2 2 11.46 11.46
NB-IoT e(SESDKZ low 6 0.2 - - 21.51 2 2 11.49 11.49
NB-IoT eggSDKZ low 12 0.2 - - 21.44 2 2 11.56 11.56
NB-IoT eggSDKZ mid 1 0.2 - - 21.47 2 2 11.53 11.53
NB-IoT eggSDKZ mid 3 0.2 - - 21.51 2 2 11.49 11.49
NB-IoT eggSDKZ mid 6 0.2 - - 21.56 2 2 11.44 11.44
NB-IoT egBSDKZ mid 12 0.2 - - 21.49 2 2 11.51 11.51
NB-IoT egISSDKZ high 1 0.2 - - 21.31 2 2 11.69 11.69
NB-IoT egISSDKZ high 3 0.2 - - 21.34 2 2 11.66 11.66
NB-IoT egISSDKZ high 6 0.2 - - 21.33 2 2 11.67 11.67
NB-IoT e(SESDKZ high 12 0.2 - - 21.33 2 2 11.67 11.67
NB-IoT egESDKZ low 1 0.2 - - 21.48 2 2 11.52 11.52
NB-IoT egESDKZ mid 1 0.2 - - 21.47 2 2 11.53 11.53
NB-IoT egESDKZ high 1 0.2 - - 21.15 2 2 11.85 11.85

Remarks:

Please see next sub-clause for the measurement plot.

The max. antenna gain is regarding the output power not SAR / MPE.
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5.9.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = NB-IoT, Radio Technology = eFDD 2 QPSK, Operating Frequency = mid channel,
ChBW = 0.2 MHz, Ressource Blocks = 6

Multiview Spectrum -
Ref Level 35.60dBm  Offset 26.60 dB ® RBW 10 kHz SGL
® Att 20 dB @ SWT 20 ms (~31 ms) ® VBW 30 kHz Mode Auto FFT
GAT: RFP

Count 100/100

TH
20
10
i
10 d =
[~
-30 o
-40
-60
CF 1.88 GHz 500 pts 40.0 kHz Span 400.0 kHz
2 Result Summal None
| Tx1 (Ref) 200.000 kHz 21.56 dBm |
1 T Total 21.56 dBm |
Reaty DN = 205202
16:02:25 28.05.2024

5.9.5 TEST EQUIPMENT USED
- Radio Lab
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5.10 EMISSION AND OCCUPIED BANDWIDTH

Standard FCC PART 24 Subpart E

The test was performed according to:
ANSI C63.26: 2015; 5.4.3 (relative meas. Procedure [26dB for GSM, EGDE, WCDMA, HSDPA,
HSUPA]) 5.4.4 (Power bandwidth (99%))

5.10.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per FCC §2.1049 and RSS-GEN 6.7. The limit and the requirements come
from the applicable rule part and ISED RSS-Standard for the operating band of the cellular
device.

The EUT was connected to the test setups according to the following diagram:

6 dB-coupler

Spectrum Base Station

Analyser Simulator

Test Setup FCC / ISED Cellular;
Emission and occupied bandwidth

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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5.10.2 TEST REQUIREMENTS / LIMITS
FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power radiated by a given emission shall be measured under the following conditions as
applicable:

(h) Transmitters employing digital modulation techniques—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the
spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

RSS-GEN; 6.7 Occupied Bandwidth (or 99% emission bandwidth) and x dB
bandwidth

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

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range
between two points, one at the lowest frequency below and one at the highest frequency
above the carrier frequency, at which the maximum power level of the transmitted emission is
attenuated x dB below the maximum in-band power level of the modulated signal, where the
two points are on the outskirts of the in-band emission.

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

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

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

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

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

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are
in compliance with the above requirement.
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For the 99% emission bandwidth, the trace data points are recovered and directly summed in
linear power level terms. The recovered amplitude data points, beginning at the lowest
frequency, are placed in a running sum until 0.5% of the total is reached, and that frequency
recorded. The process is repeated for the highest frequency data points (starting at the highest
frequency, at the right side of the span, and going down in frequency). This frequency is then
recorded. The difference between the two recorded frequencies is the occupied bandwidth (or
the 99% emission bandwidth).

5.10.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Radio Technology Channel Ressource Bandwidth 26 dB BW 99 % BW
Blocks / [MHz] [kHz] [kHz]
Subcarrier

GSM GSM 1900 low - 0.2 312 246
GPRS

GSM GSM 1900 mid - 0.2 314 248
GPRS

GSM GSM 1900 high - 0.2 318 246
GPRS

GSM GSM 1900 low - 0.2 288 234
EDGE

GSM GSM 1900 mid - 0.2 294 235
EDGE

GSM GSM 1900 high - 0.2 284 235
EDGE

Remark: Please see next sub-clause for the measurement plot.
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5.10.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = GSM, Radio Technology = GPRS 1900, Operating Frequency = high channel
(S01_BCO08)

Multiview Spectrum -
RefLevel 36.60 dBm Offset 26.60dB ® RBW 3 kHz SGL
“ Att 20 dB ® SWT Ss ® VBW 10 kHz Mode Auto Sweep Count 3/3
1 Occupied Bandwidth 1Pk Max
M1[1] 20,20 dBm
30 db

1 77700 GHz

.v .
e Mok

CF 1.9098 GHz 500 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table

ML 1 1.909777 GHz 20.20 dBm Occ Bw 245.796 857 341 kHz

T1 1 1.90967808 GHz 8.96 dBrn Qce Bw Centroid 1.909800975 GHz

12 1 1.90992387 GHz 5.31 dBm Qcc Bw Freq Offset 974.786 732435 Hz

roasy NN S 7000

14:49:09
02:49:09 PM 06/18/2024

Technology = GSM, Radio Technology = EDGE 1900, Operating Frequency = mid channel
(S01_BC08)

MultiView Sp
RefLevel 36.60 dBm  Offset 26,60 dB ® RBW 3kHz sGL
o Att 20 dB ® SWT 55 e UBW 10kHz Mode Auto Sweep Count 3/3
1 Occupied Bandwidth 1Pk Ma;
M1[1] 18.77 dBm
30 d 1 GHz
M1
20
Ak Wr\
10 = Ni K
2
od
W“\\'\
20 /J \\
A M
30 Pn/, 7 \f v \V\,)
| M | v \M\N\m
L A
Y i &)
60 d
CF 1.88 GHz 500 pts 100.0 kHz, Span 1.0 MHz
2 Marker Table
M1 1 1.879999 GHz 18.77 dBm Occ Bw 235.060868103 kHz
T 1 1.87986245 GHz 4.25 dBm Occ Bw Centroid 1879992982 GHz
T2 1 188011751 GHz -0.08 dBm Occ Bw Freq Offset -18.260408 64 Hz
Temperature deviation from self alignment. Consider 0.2 d8 additional level uncertainty. - [ESRTEVANEN | w2024 Mes

05:04:00 PM 06/18/2024

5.10.5 TEST EQUIPMENT USED
- Radio Lab
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5.11 EMISSION AND OCCUPIED BANDWIDTH

Standard FCC PART 24 Subpart E

The test was performed according to:
ANSI C63.26: 2015; 5.4.3 (relative meas. Procedure [26dB for GSM, EGDE, WCDMA, HSDPA,
HSUPA]) 5.4.4 (Power bandwidth (99%))

5.11.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per FCC §2.1049 and RSS-GEN 6.7. The limit and the requirements come
from the applicable rule part and ISED RSS-Standard for the operating band of the cellular
device.

The EUT was connected to the test setups according to the following diagram:

6 dB-coupler

Spectrum Base Station

Analyser Simulator

Test Setup FCC / ISED Cellular;
Emission and occupied bandwidth

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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5.11.2 TEST REQUIREMENTS / LIMITS
FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power radiated by a given emission shall be measured under the following conditions as
applicable:

(h) Transmitters employing digital modulation techniques—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the
spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

RSS-GEN; 6.7 Occupied Bandwidth (or 99% emission bandwidth) and x dB
bandwidth

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

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range
between two points, one at the lowest frequency below and one at the highest frequency
above the carrier frequency, at which the maximum power level of the transmitted emission is
attenuated x dB below the maximum in-band power level of the modulated signal, where the
two points are on the outskirts of the in-band emission.

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

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

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

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

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

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are
in compliance with the above requirement.
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For the 99% emission bandwidth, the trace data points are recovered and directly summed in
linear power level terms. The recovered amplitude data points, beginning at the lowest
frequency, are placed in a running sum until 0.5% of the total is reached, and that frequency
recorded. The process is repeated for the highest frequency data points (starting at the highest
frequency, at the right side of the span, and going down in frequency). This frequency is then
recorded. The difference between the two recorded frequencies is the occupied bandwidth (or
the 99% emission bandwidth).

5.11.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Radio Technology Channel Ressource Bandwidth 26 dB BW 99 % BW
Blocks / [MHz] [kHz] [kHz]
Subcarrier
CAT-M1 eFDD 2 QPSK low 6 1.4 - 1099
CAT-M1 eFDD 2 QPSK mid 6 1.4 - 1110
CAT-M1 eFDD 2 QPSK high 6 1.4 - 1104
CAT-M1 eFDD 2 16QAM low 5 1.4 - 941
CAT-M1 eFDD 2 16QAM mid 5 1.4 - 933
CAT-M1 eFDD 2 16QAM high 5 1.4 - 926
CAT-M1 eFDD 25 QPSK low 6 1.4 - 1103
CAT-M1 eFDD 25 QPSK mid 6 1.4 - 1106
CAT-M1 eFDD 25 QPSK high 6 1.4 - 1100
CAT-M1 eFDD 25 16QAM low 5 1.4 - 935
CAT-M1 eFDD 25 16QAM mid 5 1.4 - 927
CAT-M1 eFDD 25 16QAM high 5 1.4 - 933

Remark: Please see next sub-clause for the measurement plot.
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5.11.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = CAT-M1, Radio Technology = eFDD 2 QPSK, Operating Frequency = mid
channel, ChBW = 1.4 MHz, Ressource Blocks = 6
(S01_BCO08)

ReflLevel 46.60 dBm  Offset 26.60 dB ® RBW 30 kHz SGL

Count 5/5

® Att 20dB & SWT 10s ® VBW 100 kHz Mode Auto Sweep
1 Occupied Bandwidth

M1[1] 14,99 dBm
1,879 50500 GHz

CF 1.88 GHz 500 pts 300.0 kHz, Span 3.0 MHz
2 Marker Table
M1 1 1.879 505 GHz 14.99 dBm Occ Bw 1.109771737 MHz
Ti 1 1.87944165 GHz 5.85 dBrn Qcc Bw Centroid 1.879996 539 GHz
12 1 1.88055142 GHz 5.49 dBm Qcc Bw Freq Offset -3.461 030013 kHz
= 2024-06-14
Reacy NN ** " 1a:s8:05

02:58:06 PM 06/14/2024

Technology = CAT-M1, Radio Technology = eFDD 25 QPSK, Operating Frequency = mid
channel, ChBW = 1.4 MHz, Ressource Blocks = 6
(S01_BCO08)

Mult

S6L
Count 5/5

Ref Level 46.60 dBm Offset 26.60dB ® RBW 30 kHz

® Att 20 dB ® SWT 10s ® VBW 100 kHz Mode Auto Sweep
1 Occupied Bandwidth

M1i[1] 15.56 dBm
40 1.881 99900 GHz
30 di
20 di L
Pl
Y e T VA
10 T,

CF 1.8825 GHz 500 pts 300.0 kHz/ Span 3.0 MHz
2 Marker Table
M1 1 1.881 999 GHz 15.56 dBm Occ Bw 1.106 325851 MHz
T1 1 1,851 94322 GHz 7.65 dBm Occ Bw Centroid 1.882496 383 GHz
T2 1 1.88304955 GHz 5.37 dBm Occ Bw Freq Offset -3.617271 35 kHz
roody NN == 001

08:42:30 AM 06/17/2024

5.11.5 TEST EQUIPMENT USED
- Radio Lab
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5.12 EMISSION AND OCCUPIED BANDWIDTH

Standard FCC PART 24 Subpart E

The test was performed according to:
ANSI C63.26: 2015; 5.4.3 (relative meas. Procedure [26dB for GSM, EGDE, WCDMA, HSDPA,
HSUPA]) 5.4.4 (Power bandwidth (99%))

5.12.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per FCC §2.1049 and RSS-GEN 6.7. The limit and the requirements come
from the applicable rule part and ISED RSS-Standard for the operating band of the cellular
device.

The EUT was connected to the test setups according to the following diagram:

6 dB-coupler

Spectrum Base Station

Analyser Simulator

Test Setup FCC / ISED Cellular;
Emission and occupied bandwidth

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.12.2 TEST REQUIREMENTS / LIMITS
FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
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mean power radiated by a given emission shall be measured under the following conditions as
applicable:

(h) Transmitters employing digital modulation technigues—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the
spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

RSS-GEN; 6.7 Occupied Bandwidth (or 99% emission bandwidth) and x dB
bandwidth

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

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range
between two points, one at the lowest frequency below and one at the highest frequency
above the carrier frequency, at which the maximum power level of the transmitted emission is
attenuated x dB below the maximum in-band power level of the modulated signal, where the
two points are on the outskirts of the in-band emission.

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

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

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

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

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

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

For the 99% emission bandwidth, the trace data points are recovered and directly summed in
linear power level terms. The recovered amplitude data points, beginning at the lowest
frequency, are placed in a running sum until 0.5% of the total is reached, and that frequency
recorded. The process is repeated for the highest frequency data points (starting at the highest
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frequency, at the right side of the span, and going down in frequency). This frequency is then
recorded. The difference between the two recorded frequencies is the occupied bandwidth (or
the 99% emission bandwidth).

5.12.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Radio Technology Channel Ressource Bandwidth 26 dB BW 99 % BW
Blocks / [MHZz] [kHz] [kHZz]
Subcarrier
NB-IoT eFDD 2 QPSK low 12 0.2 - 122
NB-IoT eFDD 2 QPSK mid 12 0.2 - 125
NB-IoT eFDD 2 QPSK high 12 0.2 - 125
NB-IoT eFDD 2 BPSK low 1 0.2 - 125
NB-IoT eFDD 2 BPSK mid 1 0.2 - 126
NB-IoT eFDD 2 BPSK high 1 0.2 - 128

Remark: Please see next sub-clause for the measurement plot.

5.12.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = NB-IoT, Radio Technology = eFDD 2 BPSK, Operating Frequency = high channel,
ChBW = 0.2 MHz, Ressource Blocks = 1

Ref Level 36.60 dBm Offset 26.60 dB ® RBW 3 kHz SGL
@ Att 20 dB ® SWT 10s ® VBW 10 kHz Mode Auto Sweep Count 5/5
1 Occupied Bandwidth 1Pk Max
M1[1] 13.39 dBm
30 d 1:909 821 00 GHz
20
1
v
10 d /M\
0
Y V\\/\
10 m & T
s N MV,
30
j% M
ey S
Pt A poe, )
-s0
60 d
CF 1.9099 GHz 200 pts 100.0 kHz/ Span 1.0 MHz
2 Marker Table
[ 1 1.909 821 GHz 13.39 dBm Occ Bw 127.925138672 kHz
T1 1 1.909 791 52 GHz -8.18 dBm Qcc Bw Centroid 1.909 855 484 GHz
T2 1 1.90991945 GHz -15.35 dBm Qcc Bw Freq Offset -44.515597 531 kHz
Ready [ = 2024-06-17

16:19:57

04:19:58 PM 06/17/2024

5.12.5 TEST EQUIPMENT USED
- Radio Lab
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5.13 RF OUTPUT POWER

Standard FCC PART 27 Subpart C

The test was performed according to:
ANSI C63.26: 2015; 5.2.4.1, Wideband Signal: 5.2.4.4

5.13.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable RF Output power test
case per § 2.1046 and RSS-GEN 6.12. The limit and the requirements come from the
applicable rule part and ISED RSS-Standard for the operating band of the cellular device.

The EUT was connected to the test setup according to the following diagram:

6 dB-coupler

Spectrum Base Station

Simulator

Test Setup FCC Part 22/24/27/90 Cellular;
RF Qutput power

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.13.2 TEST REQUIREMENTS / LIMITS
FCC Part 27; Miscellaneous Wireless Communication Services

Subpart C - Technical standards

§ 27.50 - Power limits and duty cycle
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Band 13:

(b) The following power limits apply to transmitters operating in the 746-758 MHz, 775-788
MHz and 805-806 MHz bands:

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

RSS-130; 4.6.3 Transmitter Output Power

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

Band 12:

c) The following power and antenna height requirements apply to stations transmitting in the
600 MHz band and the 698-746 MHz band:

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

RSS-130; 4.6.3 Transmitter Output Power

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

Band 4/10/66:

d) The following power and antenna height requirements apply to stations transmitting in the
1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-
2020 MHz, 2110-2155 MHz, 2155-2180 MHz and 2180-2200 MHz bands:

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

RSS-139; 6.5 Transmitter Output Power
The maximum output power of the equipment shall comply with the limits specified below. In

the tables, maximum power refers to the equivalent isotropically radiated power (e.i.r.p.) or
total radiated power (TRP), measured in terms of average values.

Table 3: Maximum power of equipment in the 1710 - 1780 MHz

Equipment type Maximum power

Fixed station and base station 30 dBm e.i.r.p. / channel bandwidth
Subscriber equipment 30 dBm e.i.r.p. / channel bandwidth
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5.13.3 TEST PROTOCOL
Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %
Radio Technology Channel Ressource Band- Peak Average RMS FCC IC Maximum Maximum
Blocks width Cond. Cond. Cond. Limit Limit Antenna Antenna
[MHz] Power Power Power (W) (W) Gain FCC Gain IC
(dBm) (dBm) (dBm) (dBi) (dBi)
CAT-M1 egBSDK4 low 1 1.4 - - 23.21 (EI}KP) (EI}KP) 6.79 6.79
CAT-M1 egBSDK4 low 3 1.4 - - 22.10 (EI}KP) (EI}KP) .90 7.90
CAT-M1 egBSDK4 low 6 1.4 - - 21.10 (EI}KP) (EI}KP) 8.90 8.90
CAT-M1 egBSDK4 mid 1 1.4 - - 23.13 (EIlRP) (EIlRP) 6.87 6.87
CAT-M1 eggSDK4 mid 3 1.4 - - 22.12 (EIlRP) (EI;P) .88 .88
CAT-M1 eggSDK4 mid 6 1.4 - - 20.98 (EIlRP) (EI;P) .02 0.02
CAT-M1 eggSDK4 high 1 1.4 - - 23.17 (EIlRP) (EI;P) 6.83 6.83
CAT-M1 eggSDK4 high 3 1.4 - - 22.16 (EIlRP) (EI;P) .84 7.84
CAT-M1 egggj high 6 1.4 - - 21.01 (EI}{P) (EI}{P) .99 8.99
AT eoam | " ' - ) ) 20 ewe | emey |7 799
AT oA | " ° - ) ) T | e | emey | 898 888
AT eaam | ' - ) ) 2 ewe | emey |7 78
AT eaam | ° - ) ) T | e | emey | 8 8:92
AT Teoam | M ' - ] ) P | ewe | emey |80 sot
AT o | ° - ] ) P ewe | emey |89 81
CAT-M1 eggSDK4 low 1 3 - - 23.17 (EIlRP) (EI;P) 6.83 6.83
CAT-M1 eggSDK4 low 3 3 - - 22.02 (EIlRP) (EI;P) .08 7.98
CAT-M1 egggj low 6 3 - - 21.06 (EI}{P) (EI}{P) 8.94 8.94
CAT-M1 egBSDK4 mid 1 3 - - 23.01 (EI}KP) (EI}KP) 6.99 6.99
CAT-M1 egBSDK4 mid 3 3 - - 21.96 (EI}KP) (EI}KP) 5.04 8.04
CAT-M1 egBSDK4 mid 6 3 - - 20.90 (EI}KP) (EI}KP) 0.10 9.10
CAT-M1 egBSDK4 high 1 3 - - 23.08 (EI}KP) (EI}KP) 6.92 6.92
CAT-M1 egBSDK4 high 3 3 - - 22.11 (EIlRP) (EIlRP) 2.89 7.89
CAT-M1 eggSDK4 high 6 3 - - 20.94 (EIlRP) (EI;P) .06 9.06
AT oo | ' ’ ] ) 22 | ewe) | emey | 798 78
AT oo | ° ’ ] ) O ewe | emey |8 897
AT eam | ™ ' ’ ) ) 0 | ewey | ey | 890 8:00
AT eaam | ° ’ ) ) 0% | ewey | emey | 9% 504
AT | e | M ' ’ ) ) 2 | ewe | emey |79 754
AT | e | M ° ’ ) ) O | ey | emey | 99 5.9
CAT-M1 egBSDK4 low 1 5 - - 21.84 (EI}KP) (EI}KP) 8.16 8.16
CAT-M1 egBSDK4 low 3 5 - - 21.96 (EIlRP) (EIlRP) 8.04 8.04
CAT-M1 eggSDK4 low 6 5 - - 22.06 (EIlRP) (EI;P) .94 7.94
CAT-M1 eggSDK4 mid 1 5 - - 23.01 (EIlRP) (EI;P) 6.99 6.99
CAT-M1 eggSDK4 mid 3 5 - - 21.92 (EIlRP) (EI;P) .08 8.08
CAT-M1 eggSDK4 mid 6 5 - - 21.87 (EIlRP) (EI;P) 8.13 8.13
CAT-M1 egggj high 1 5 - - 23.08 (EI}{P) (EI}{P) 6.92 6.92
CAT-M1 egBSDK4 high 3 5 - - 22.02 (EI}KP) (EI}KP) 08 7.98
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CAT-ML oFDD 4 high 6 5 - - 21.97 1 1
QPSK (EIRP) (EIRP) 8.03 8.03
CAT-ML oFDD 4 Tow 1 5 - - 22.94 1 1
16QAM (EIRP) | (EIRP) 7.06 7.06
CAT-ML FDD 4 Tow 5 5 - - 21.00 1 1
16QAM (EIRP) | (EIRP) 9.00 9.00
CAT-M1 FDD 4 mid 1 5 - N 22.96 1 1
160AM ERP) | (EIRP) 7.04 7.04
CAT-M1 FDD 4 mid 5 5 - N 20.93 1 1
16QAM (EIRP) | (EIRP) 9.07 9.07
CAT-M1 FDD 4 high 1 5 - N 22.87 1 1
16QAM (EIRP) | (EIRP) 7.13 7.13
CAT-M1 FDD 4 high 5 5 - N 19.62 1 1
16QAM (EIRP) | (EIRP) 10.38 10.38
CAT-ML FDD 4 Tow 1 10 - - 21.75 1 1
QPSK (EIRP) | (EIRP) 8.25 8.25
CAT-ML oFDD 4 Tow 3 10 - - 21.63 1 1
QPSK (EIRP) | (EIRP) 8.37 8.37
CAT-ML oFDD 4 Tow 6 10 - - 22.07 1 1
QPSK (EIRP) | (EIRP) 793 7.93
CAT-ML oFDD 4 mid 1 10 - - 23.04 1 1
QPSK (EIRP) | (EIRP) 6.96 6.96
CAT-ML oFDD 4 mid 3 10 - - 22.97 1 1
Qpsk (EIRP) | (EIRP) 7.03 7.03
CAT-M1 FDD 4 mid 6 10 - N 21.91 1 1
QPSK ERP) | (EIRP) 8.09 8.09
CAT-M1 FDD 4 high 1 10 - N 22.79 1 1
QPSK ERP) | (EIRP) 7.21 7.21
CAT-M1 FDD 4 high 3 10 - N 23.14 1 1
Qpsk (EIRP) | (EIRP) 6.86 6.86
CAT-M1 FDD 4 high 6 10 - N 21.97 1 1
QPSK ERP) | (EIRP) 8.03 8.03
CAT-M1 FDD 4 Tow 1 10 - N 22.89 1 1
16QAM (EIRP) | (EIRP) 7.11 7.11
CAT-ML FDD 4 Tow 5 10 - - 22.05 1 1
16QAM (EIRP) | (EIRP) 795 795
CAT-ML FDD 4 mid 1 10 - - 21.62 1 1
16QAM (EIRP) | (EIRP) 8.38 8.38
CAT-ML FDD 4 mid 5 10 - - 21.93 1 1
16QAM (EIRP) | (EIRP) 8.07 8.07
CAT-ML FDD 4 high 1 10 - - 22.60 1 1
160AM ERP) | (EIRP) 7.40 7.40
CAT-M1 FDD 4 high 5 10 - N 20.55 1 1
16QAM (EIRP) | (EIRP) 9.45 9.45
CAT-M1 eFDD Tow 1 14 - N 22.98 3 3
12 (ERP) | (ERP) 11.79 11.79
QPSK
CAT-ML <FDD Tow 3 14 - - 21.80 3 3
12 (ERP) | (ERP) 12.97 12.97
QPSK
CAT-ML FDD Tow 6 14 - - 20.79 3 3
12 (ERP) | (ERP) 13.98 13.98
QPSK
CAT-M1 <FDD mid 1 14 - N 22.82 3 3
12 (ERP) | (ERP) 11.95 11.95
QPSK
CAT-M1 <FDD mid 3 14 - N 21.69 3 3
12 (ERP) | (ERP) 13.08 13.08
QPSK
CAT-ML FDD mid 6 14 - - 2061 3 3
12 (ERP) | (ERP) 14.16 14.16
QPSK
CAT-M1 <FDD high 1 14 - N 22.99 3 3
12 (ERP) | (ERP) 11.78 11.78
QPSK
CAT-M1 <FDD high 3 14 - N 21.71 3 3
12 (ERP) | (ERP) 13.06 13.06
QPSK
CAT-ML FDD high 3 14 - - 20.75 3 3
12 (ERP) | (ERP) 14.02 14.02
QPSK
CAT-ML FDD Tow 1 14 - - 21.87 3 3
12 (ERP) | (ERP) 12.90 12.90
16QAM
CAT-M1 eFDD Tow 5 14 - N 20.87 3 3
12 (ERP) | (ERP) 13.90 13.90
16QAM
CAT-M1 eFDD mid 1 14 - N 22.04 3 3
12 (ERP) | (ERP) 12.73 12.73
16QAM
CAT-ML eFDD mid 5 14 - - 20.73 3 3
12 (ERP) | (ERP) 14.04 14.04
16QAM
CAT-ML eFDD high 1 14 - - 21.97 3 3
12 (ERP) | (ERP) 12.80 12.80
16QAM
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CAT-M1 eFDD high 5 1.4 - - 20.87 3 3
12 (ERP) | (ERP) 13.90 13.90
16QAM
CAT-M1 eFDD low 1 3 - - 22.96 3 3
12 (ERP) | (ERP) 11.81 11.81
QPSK
CAT-M1 eFDD low 3 3 - - 21.85 3 3
12 (ERP) | (ERP) 12.92 12.92
QPSK
CAT-M1 eFDD low 6 3 - - 20.86 3 3
12 (ERP) | (ERP) 13.91 13.91
QPSK
CAT-M1 eFDD mid 1 3 - - 22.85 3 3
12 (ERP) | (ERP) 11.92 11.92
QPSK
CAT-M1 eFDD mid 3 3 - - 21.80 3 3
12 (ERP) | (ERP) 12.97 12.97
QPSK
CAT-M1 eFDD mid 6 3 - - 20.76 3 3
12 (ERP) | (ERP) 14.01 14.01
QPSK
CAT-M1 eFDD high 1 3 - - 22.98 3 3
12 (ERP) | (ERP) 11.79 11.79
QPSK
CAT-M1 eFDD high 3 3 - - 21.88 3 3
12 (ERP) | (ERP) 12.89 12.89
QPSK
CAT-M1 eFDD high 6 3 - - 20.76 3 3
12 (ERP) | (ERP) 14.01 14.01
QPSK
CAT-M1 eFDD low 1 3 B - 22.03 3 3
12 (ERP) | (ERP) 12.74 12.74
16QAM
CAT-M1 eFDD low 5 3 - - 20.79 3 3
12 (ERP) | (ERP) 13.98 13.98
16QAM
CAT-M1 eFDD mid 1 3 - - 21.90 3 3
12 (ERP) | (ERP) 12.87 12.87
16QAM
CAT-M1 eFDD mid 5 3 - - 20.77 3 3
12 (ERP) | (ERP) 14.00 14.00
16QAM
CAT-M1 eFDD high 1 3 - - 22.12 3 3
12 (ERP) | (ERP) 12.65 12.65
16QAM
CAT-M1 eFDD high 5 3 - - 20.81 3 3
12 (ERP) | (ERP) 13.96 13.96
16QAM
CAT-M1 eFDD low 1 5 - - 23.02 3 3
12 (ERP) | (ERP) 11.75 11.75
QPSK
CAT-M1 eFDD low 3 5 - - 21.79 3 3
12 (ERP) | (ERP) 12.98 12.98
QPSK
CAT-M1 eFDD low 6 5 - - 21.70 3 3
12 (ERP) | (ERP) 13.07 13.07
QPSK
CAT-M1 eFDD mid 1 5 - - 22.88 3 3
12 (ERP) | (ERP) 11.89 11.89
QPSK
CAT-M1 eFDD mid 3 5 - - 21.76 3 3
12 (ERP) | (ERP) 13.01 13.01
QPSK
CAT-M1 eFDD mid 6 5 - - 21.63 3 3
12 (ERP) | (ERP) 13.14 13.14
QPSK
CAT-M1 eFDD high 1 5 - - 22.92 3 3
12 (ERP) | (ERP) 11.85 11.85
QPSK
CAT-M1 eFDD high 3 5 - - 21.86 3 3
12 (ERP) | (ERP) 12.91 12.91
QPSK
CAT-M1 eFDD high 6 5 - - 21.68 3 3
12 (ERP) | (ERP) 13.09 13.09
QPSK
CAT-M1 eFDD low 1 5 - - 23.05 3 3
12 (ERP) | (ERP) 11.72 11.72
16QAM
CAT-M1 eFDD low 5 5 - - 20.85 3 3
12 (ERP) | (ERP) 13.92 13.92
16QAM
CAT-M1 eFDD mid 1 5 - - 22.82 3 3
12 (ERP) | (ERP) 11.95 11.95
16QAM
CAT-M1 eFDD mid 5 5 - - 20.80 3 3
12 (ERP) | (ERP) 13.97 13.97
16QAM

TEST REPORT REFERENCE: MDE_UBLOX_2401_FCC_01 Page 84 of 137




1828

BUREAU

CAT-M1 eFDD high 1 5 - - 23.07 3 3
12 (ERP) | (ERP) 11.70 11.70
16QAM
CAT-M1 eFDD high 5 5 - - 20.87 3 3
12 (ERP) | (ERP) 13.90 13.90
16QAM
CAT-M1 eFDD low 1 10 - - 22.98 3 3
12 (ERP) | (ERP) 11.79 11.79
QPSK
CAT-M1 eFDD low 3 10 - - 23.01 3 3
12 (ERP) | (ERP) 11.76 11.76
QPSK
CAT-M1 eFDD low 6 10 - - 21.74 3 3
12 (ERP) | (ERP) 13.03 13.03
QPSK
CAT-M1 eFDD mid 1 10 - - 22.93 3 3
12 (ERP) | (ERP) 11.84 11.84
QPSK
CAT-M1 eFDD mid 3 10 - - 22.97 3 3
12 (ERP) | (ERP) 11.80 11.80
QPSK
CAT-M1 eFDD mid 6 10 - - 21.69 3 3
12 (ERP) | (ERP) 13.08 13.08
QPSK
CAT-M1 eFDD high 1 10 - - 22.73 3 3
12 (ERP) | (ERP) 12.04 12.04
QPSK
CAT-M1 eFDD high 3 10 - - 23.03 3 3
12 (ERP) | (ERP) 11.74 11.74
QPSK
CAT-M1 eFDD high 6 10 B - 21.71 3 3
12 (ERP) | (ERP) 13.06 13.06
QPSK
CAT-M1 eFDD low 1 10 - - 23.06 3 3
12 (ERP) | (ERP) 11.71 11.71
16QAM
CAT-M1 eFDD low 5 10 - - 22.04 3 3
12 (ERP) | (ERP) 12.73 12.73
16QAM
CAT-M1 eFDD mid 1 10 - - 22.75 3 3
12 (ERP) | (ERP) 12.02 12.02
16QAM
CAT-M1 eFDD mid 5 10 - - 21.93 3 3
12 (ERP) | (ERP) 12.84 12.84
16QAM
CAT-M1 eFDD high 1 10 - - 22.81 3 3
12 (ERP) | (ERP) 11.96 11.96
16QAM
CAT-M1 eFDD high 5 10 - - 21.95 3 3
12 (ERP) | (ERP) 12.82 12.82
16QAM
CAT-M1 eFDD low 1 5 - - 21.21 3 3
13 (ERP) | (ERP) 13.56 13.56
QPSK
CAT-M1 eFDD low 3 5 - - 20.18 3 3
13 (ERP) | (ERP) 14.59 14.59
QPSK
CAT-M1 eFDD low 6 5 - - 20.15 3 3
13 (ERP) | (ERP) 14.62 14.62
QPSK
CAT-M1 eFDD mid 1 5 - - 21.18 3 3
13 (ERP) | (ERP) 13.59 13.59
QPSK
CAT-M1 eFDD mid 3 5 - - 20.18 3 3
13 (ERP) | (ERP) 14.59 14.59
QPSK
CAT-M1 eFDD mid 6 5 - - 20.03 3 3
13 (ERP) | (ERP) 14.74 14.74
QPSK
CAT-M1 eFDD high 1 5 - - 21.06 3 3
13 (ERP) | (ERP) 13.71 13.71
QPSK
CAT-M1 eFDD high 3 5 - - 20.05 3 3
13 (ERP) | (ERP) 14.72 14.72
QPSK
CAT-M1 eFDD high 6 5 - - 20.06 3 3
13 (ERP) | (ERP) 14.71 14.71
QPSK
CAT-M1 eFDD low 1 5 - - 23.03 3 3
13 (ERP) | (ERP) 11.74 11.74
16QAM
CAT-M1 eFDD low 5 5 - - 20.93 3 3
13 (ERP) | (ERP) 13.84 13.84
16QAM
CAT-M1 eFDD mid 1 5 - - 22.82 3 3
13 (ERP) | (ERP) 11.95 11.95
16QAM
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CAT-M1 eFDD mid 5 5 - . 20.91 3 3
13 (ERP) | (ERP) 13.86 13.86
16QAM
CAT-M1 eFDD high 1 5 B - 23.01 3 3
13 (ERP) | (ERP) 11.76 11.76
16QAM
CAT-M1 eFDD high 5 5 B - 20.91 3 3
13 (ERP) | (ERP) 13.86 13.86
16QAM
CAT-M1 eFDD mid 1 10 - . 21.20 3 3
13 (ERP) | (ERP) 13.57 13.57
QPSK
CAT-M1 eFDD mid 3 10 - . 21.09 3 3
13 (ERP) | (ERP) 13.68 13.68
QPSK
CAT-M1 eFDD mid 6 10 B - 20.03 3 3
13 (ERP) | (ERP) 14.74 14.74
QPSK
CAT-M1 eFDD mid 1 10 B - 22.96 3 3
13 (ERP) | (ERP) 11.81 11.81
16QAM
CAT-M1 eFDD mid 5 10 - . 21.92 3 3
13 (ERP) | (ERP) 12.85 12.85
16QAM
CAT-M1 eFDD low 1 1.4 - . 23.36 1 1
66 (EIRP) | (EIRP) 6.64 6.64
QPSK
CAT-M1 eFDD low 3 1.4 B - 22.16 1 1
66 (EIRP) | (EIRP) 7.84 7.84
QPSK
CAT-M1 eFDD low 6 1.4 - . 21.28 1 1
66 (EIRP) | (EIRP) 8.72 8.72
QPSK
CAT-M1 eFDD mid 1 1.4 - . 23.26 1 1
66 (EIRP) | (EIRP) 6.74 6.74
QPSK
CAT-M1 eFDD mid 3 1.4 B - 22.20 1 1
66 (EIRP) | (EIRP) 7.80 7.80
QPSK
CAT-M1 eFDD mid 6 1.4 B - 21.12 1 1
66 (EIRP) | (EIRP) 8.88 8.88
QPSK
CAT-M1 eFDD high 1 1.4 - . 23.38 1 1
66 (EIRP) | (EIRP) 6.62 6.62
QPSK
CAT-M1 eFDD high 3 1.4 - . 22.41 1 1
66 (EIRP) | (EIRP) 7.59 7.59
QPSK
CAT-M1 eFDD high 6 1.4 B - 21.25 1 1
66 (EIRP) | (EIRP) 8.75 8.75
QPSK
CAT-M1 eFDD low 1 1.4 B - 22.14 1 1
66 (EIRP) | (EIRP) 7.86 7.86
16QAM
CAT-M1 eFDD low 5 1.4 - . 21.15 1 1
66 (EIRP) | (EIRP) 8.85 8.85
16QAM
CAT-M1 eFDD mid 1 1.4 - . 22.23 1 1
66 (EIRP) | (EIRP) 7.77 7.77
16QAM
CAT-M1 eFDD mid 5 1.4 B - 21.13 1 1
66 (EIRP) | (EIRP) 8.87 8.87
16QAM
CAT-M1 eFDD high 1 1.4 - . 22.28 1 1
66 (EIRP) | (EIRP) 7.72 7.72
16QAM
CAT-M1 eFDD high 5 1.4 - . 21.35 1 1
66 (EIRP) | (EIRP) 8.65 8.65
16QAM
CAT-M1 eFDD low 1 3 B - 23.30 1 1
66 (EIRP) | (EIRP) 6.70 6.70
QPSK
CAT-M1 eFDD low 3 3 B - 22.11 1 1
66 (EIRP) | (EIRP) 7.89 7.89
QPSK
CAT-M1 eFDD low 6 3 - . 21.26 1 1
66 (EIRP) | (EIRP) 8.74 8.74
QPSK
CAT-M1 eFDD mid 1 3 - . 23.11 1 1
66 (EIRP) | (EIRP) 6.89 6.89
QPSK
CAT-M1 eFDD mid 3 3 B - 22.03 1 1
66 (EIRP) | (EIRP) 7.97 7.97
QPSK
CAT-M1 eFDD mid 6 3 B - 21.05 1 1
66 (EIRP) | (EIRP) 8.95 8.95
QPSK
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CAT-M1 eFDD high 1 3 - . 23.27 1 1
66 (EIRP) | (EIRP) 6.73 6.73
QPSK
CAT-M1 eFDD high 3 3 B - 22.38 1 1
66 (EIRP) | (EIRP) 7.62 7.62
QPSK
CAT-M1 eFDD high 6 3 B - 21.21 1 1
66 (EIRP) | (EIRP) 8.79 8.79
QPSK
CAT-M1 eFDD low 1 3 - . 22.15 1 1
66 (EIRP) | (EIRP) 7.85 7.85
16QAM
CAT-M1 eFDD low 5 3 - . 21.08 1 1
66 (EIRP) | (EIRP) 8.92 8.92
16QAM
CAT-M1 eFDD mid 1 3 B - 22.11 1 1
66 (EIRP) | (EIRP) 7.89 7.89
16QAM
CAT-M1 eFDD mid 5 3 B - 21.03 1 1
66 (EIRP) | (EIRP) 8.97 8.97
16QAM
CAT-M1 eFDD high 1 3 - . 22.34 1 1
66 (EIRP) | (EIRP) 7.66 7.66
16QAM
CAT-M1 eFDD high 5 3 - . 21.27 1 1
66 (EIRP) | (EIRP) 8.73 8.73
16QAM
CAT-M1 eFDD low 1 5 B - 23.28 1 1
66 (EIRP) | (EIRP) 6.72 6.72
QPSK
CAT-M1 eFDD low 3 5 - . 22.12 1 1
66 (EIRP) | (EIRP) 7.88 7.88
QPSK
CAT-M1 eFDD low 6 5 - . 22.22 1 1
66 (EIRP) | (EIRP) 7.78 7.78
QPSK
CAT-M1 eFDD mid 1 5 B - 23.11 1 1
66 (EIRP) | (EIRP) 6.89 6.89
QPSK
CAT-M1 eFDD mid 3 5 B - 22.06 1 1
66 (EIRP) | (EIRP) 7.94 7.94
QPSK
CAT-M1 eFDD mid 6 5 - . 22.03 1 1
66 (EIRP) | (EIRP) 7.97 7.97
QPSK
CAT-M1 eFDD high 1 5 - . 23.40 1 1
66 (EIRP) | (EIRP) 6.60 6.60
QPSK
CAT-M1 eFDD high 3 5 B - 22.38 1 1
66 (EIRP) | (EIRP) 7.62 7.62
QPSK
CAT-M1 eFDD high 6 5 B - 22.34 1 1
66 (EIRP) | (EIRP) 7.66 7.66
QPSK
CAT-M1 eFDD low 1 5 - . 23.15 1 1
66 (EIRP) | (EIRP) 6.85 6.85
16QAM
CAT-M1 eFDD low 5 5 - . 21.16 1 1
66 (EIRP) | (EIRP) 8.84 8.84
16QAM
CAT-M1 eFDD mid 1 5 B - 23.18 1 1
66 (EIRP) | (EIRP) 6.82 6.82
16QAM
CAT-M1 eFDD mid 5 5 - . 21.08 1 1
66 (EIRP) | (EIRP) 8.92 8.92
16QAM
CAT-M1 eFDD high 1 5 - . 23.29 1 1
66 (EIRP) | (EIRP) 6.71 6.71
16QAM
CAT-M1 eFDD high 5 5 B - 21.36 1 1
66 (EIRP) | (EIRP) 8.64 8.64
16QAM
CAT-M1 eFDD low 1 10 B - 23.39 1 1
66 (EIRP) | (EIRP) 6.61 6.61
QPSK
CAT-M1 eFDD low 3 10 - . 23.15 1 1
66 (EIRP) | (EIRP) 6.85 6.85
QPSK
CAT-M1 eFDD low 6 10 - . 22.14 1 1
66 (EIRP) | (EIRP) 7.86 7.86
QPSK
CAT-M1 eFDD mid 1 10 B - 23.18 1 1
66 (EIRP) | (EIRP) 6.82 6.82
QPSK
CAT-M1 eFDD mid 3 10 B - 23.14 1 1
66 (EIRP) | (EIRP) 6.86 6.86
QPSK
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CAT-M1 eFDD mid 6 10 - - 21.92 1 1
66 (EIRP) | (EIRP) 8.08 8.08
QPSK
CAT-M1 eFDD high 1 10 - - 23.07 1 1
66 (EIRP) | (EIRP) 6.93 6.93
QPSK
CAT-M1 eFDD high 3 10 - - 23.42 1 1
66 (EIRP) | (EIRP) 6.58 6.58
QPSK
CAT-M1 eFDD high 6 10 - - 22.35 1 1
66 (EIRP) | (EIRP) 7.65 7.65
QPSK
CAT-M1 eFDD low 1 10 - - 23.16 1 1
66 (EIRP) | (EIRP) 6.84 6.84
16QAM
CAT-M1 eFDD low 5 10 - - 22.27 1 1
66 (EIRP) | (EIRP) 7.73 7.73
16QAM
CAT-M1 eFDD mid 1 10 - - 23.20 1 1
66 (EIRP) | (EIRP) 6.80 6.80
16QAM
CAT-M1 eFDD mid 5 10 - - 22.10 1 1
66 (EIRP) | (EIRP) 7.90 7.90
16QAM
CAT-M1 eFDD high 1 10 - - 22.98 1 1
66 (EIRP) | (EIRP) 7.02 7.02
16QAM
CAT-M1 eFDD high 5 10 - - 22.22 1 1
66 (EIRP) | (EIRP) 7.78 7.78
16QAM
Remarks:

Please see next sub-clause for the measurement plot.
The max. antenna gain is regarding the output power not SAR / MPE.
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5.13.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = CAT-M1, Radio Technology = eFDD 4 QPSK, Operating Frequency = low channel,
ChBW = 1.4 MHz, Ressource Blocks = 1
(S01_BCO08)

o s =
Ref Level 35,50 dBm  Offset 26.50d5 ® RBW 30 kHz SGL
® Att 20dB ® SWT 5 ms(~17 ms) ® VBW 100 kHz Mode Auto FFT Count 100/100
GAT: RFP
1Rm Wiew

[ _gromen et e
|50 dom———]
-60 df
CF 1.7107 GHz 500 pts 300.0 kHz/ Span 3.0 MHz
2 Result Summa None
| Tx1 (Ref) 1.400 MHz 23.21 dBm |
1 T Total 23.21 dBm |

Ready NN @ 205202

14:29:12
14:29:12 27.05.2024

Technology = CAT-M1, Radio Technology = eFDD 12 16QAM, Operating Frequency = high
channel, ChBW = 5 MHz, Ressource Blocks = 1
(S01_BCO08)

ultivView Spectru -
Ref Level 36.00 dBm Offset 26.00dB ® RBW 30 kHz SGL
® Att 20dB ® SWT Sms(~17 ms) ® VBW 100 kHz Mode Auto FFT Count 100/100
GAT; RFP
1Rm View

fnd . S
CF 715.3 MHz 500 pts 300.0 kHz, Span 3.0 MHz
2 Result Summai None

| Tx1 (Ref) 1.400 MHz 23.07 dBm |
| Tx Total 23.07 dBm |

Reody NN = 00

16:14:35
16:14:35 27.05.2024
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Technology = CAT-M1, Radio Technology = eFDD 13 16QAM, Operating Frequency = low
channel, ChBW = 5 MHz, Ressource Blocks = 1
(S01_BCO08)

MultiView Spectrum -

Ref Level 36.10 dBm Offset 26.10dB ® RBW 30 kHz SGL
- Att 20dB ® SWT Sms(~17 ms) ® VBW 100 kHz Mode Auto FFT Count 100/100
GAT: RFP
a0
TH
20
10 \
0
10 df
-20
-30 o
-40
-50
|
|-see
CF 777.88 MHz 500 pts 300.0 kHz, Span 3.0 MHz
2 Result Summai None
| Tx1 (Ref) 1.400 MHz 23.03 dBm |
| Tx Total 23.03 dBm |
27.05.2024
Ready NN B s

16:44:19 27.05.2024

Technology = CAT-M1, Radio Technology = eFDD 66 QPSK, Operating Frequency = high
channel, ChBW = 10 MHz, Ressource Blocks = 3
(S01_BC08)

MultiView Spectrum -

Ref Level 36,60 dBm  Offset 26.60dB ® RBW 30 kHz SGL
© Att 20dB @ SWT 1 ms(~7.9 ms) ® VBW 100kHz Mode Auto FFT Gount 100/100
GAT: RFP

1Rm View

==

CF 1.77878 GHz 500 pts 300.0 kHz, Span 3.0 MHz

2 Result Summa None
| Tx1 (Ref) 1.400 MHz 23.42 dBm |
| 23.42 dBm

Tx Total |

e

10:21:36

10:21:36 28.05.2024

5.13.5 TEST EQUIPMENT USED
- Radio Lab
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5.14 RF OUTPUT POWER

Standard FCC PART 27 Subpart C

The test was performed according to:
ANSI C63.26: 2015; 5.2.4.1, Wideband Signal: 5.2.4.4

5.14.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable RF Output power test
case per § 2.1046 and RSS-GEN 6.12. The limit and the requirements come from the
applicable rule part and ISED RSS-Standard for the operating band of the cellular device.

The EUT was connected to the test setup according to the following diagram:

6 dB-coupler

Spectrum Base Station

Simulator

Test Setup FCC Part 22/24/27/90 Cellular;
RF Qutput power

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.

5.14.2 TEST REQUIREMENTS / LIMITS
FCC Part 27; Miscellaneous Wireless Communication Services

Subpart C - Technical standards
§ 27.50 - Power limits and duty cycle
Band 13:

(b) The following power limits apply to transmitters operating in the 746-758 MHz, 775-788
MHz and 805-806 MHz bands:
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(10) Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz,
and 805-806 MHz bands are limited to 3 watts ERP.

RSS-130; 4.6.3 Transmitter Output Power

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

Band 12:

c) The following power and antenna height requirements apply to stations transmitting in the
600 MHz band and the 698-746 MHz band:

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

RSS-130; 4.6.3 Transmitter Output Power

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

Band 4/10/66:

d) The following power and antenna height requirements apply to stations transmitting in the
1695-1710 MHz, 1710-1755 MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-
2020 MHz, 2110-2155 MHz, 2155-2180 MHz and 2180-2200 MHz bands:

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

RSS-139; 5.5 Transmitter Output Power
The maximum output power of the equipment shall comply with the limits specified below. In

the tables, maximum power refers to the equivalent isotropically radiated power (e.i.r.p.) or
total radiated power (TRP), measured in terms of average values.

Table 3: Maximum power of equipment in the 1710 - 1780 MHz

Equipment type Maximum power

Fixed station and base station 30 dBm e.i.r.p. / channel bandwidth
Subscriber equipment 30 dBm e.i.r.p. / channel bandwidth
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5.14.3 TEST PROTOCOL
Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %

Radio Technology Channel Ressource Band- Peak Average RMS FCC IC Maximum Maximum

Blocks width Cond. Cond. Cond. Limit Limit Antenna Antenna

[MHZz] Power Power Power (w) (w) Gain FCC Gain IC
(dBm) (dBm) (dBm) (dBi) (dBi)
NB-IoT egggj low 1 0.2 - B 21.70 (EIL\P) (EllRP) 8.30 8.30
NB-IoT egggj low 3 0.2 - B 21.74 (EIL\P) (EllRP) 8.26 8.26
NB-IoT egggj low 6 0.2 - B 21.84 (EIL\P) (EllRP) 8.16 8.16
NB-IoT egESDK4 low 12 0.2 - - 21.80 (EI}{P) (EI}-‘(P) 8.20 8.20
NB-IoT egEsDK4 mid 1 0.2 - - 21.64 (EI})\P) (EllRP) 8.36 8.36
NB-IoT egEsDK4 mid 3 0.2 - - 21.67 (EI})\P) (EllRP) 8.33 8.33
NB-IoT egBSDK4 mid 6 0.2 - - 21.74 (EI}{P) (EllRP) 8.26 8.26
NB-IoT e(FQESDK4 mid 12 0.2 - - 21.74 (EI})\P) (EllRP) 8.26 8.26
Nertet engDK4 e ' > ) ] - (EI:L\P) (EIlRP) 8.29 829
il 655_5,’? e ’ > ) ] r (EIIRP) (EIlRP) 823 8.23
il 655_5,’? e ° > ) ] 2o (EIIRP) (EIlRP) 820 820
NB-IoT egISSDK4 high 12 0.2 - - 21.80 (EIIRP) (EI}QP) 8.20 8.20
NB-IoT eEESDK4 low 1 0.2 - - 21.74 (EIIRP) (EI}QP) 8.26 8.26
NB-IoT egESDK4 mid 1 0.2 - - 21.58 (EI}{P) (EI}-‘(P) 8.42 8.42
NB-IoT egngDK4 high 1 0.2 - - 21.64 (EI})\P) (EllRP) 8.36 8.36
NB-IoT elgpnglz low 1 0.2 - - 21.98 (EgP) (EgP) 12.79 12.79
NB-IoT e?pi.iz low 3 0.2 - - 22.13 (Egp) (Egp) 12.64 12.64
NB-IoT el:QDPgKlz low 6 0.2 - - 22.11 (E;P) (E;P) 12.66 12.66
NB-IoT elgDPIgKIZ low 12 0.2 - - 22.14 (E?RP) (E?RP) 12.63 12.63
NB-IoT elgDPIgKIZ mid 1 0.2 - - 22.01 (E?RP) (E?RP) 12.76 12.76
NB-IoT elgDPIgKIZ mid 3 0.2 - - 22.10 (E?RP) (E?RP) 12.67 12.67
NB-IoT elgDPIgKIZ mid 6 0.2 - - 22.10 (E?RP) (E?RP) 12.67 12.67
NB-IoT elgDPgKlZ mid 12 0.2 - - 22.10 (EgP) (EgP) 12.67 12.67
neeT e e ' > ) ] 2| e | e 12.66 1266
NE-toT eg)PgKlz non ° o2 ] ] 2l (EgP) (EgP) 12.60 12.60
NB-IoT elgpnglz high 6 0.2 - - 22.23 (EgP) (EgP) 12.54 12.54
NB-IoT el:QDPgKlz high 12 0.2 - - 22.21 (E;P) (E;P) 12.56 12.56
NB-IoT el;DF’gKlz low 1 0.2 - - 22.05 (E;P) (E;P) 12.72 12.72
NB-IoT el;DPIgKIZ mid 1 0.2 - - 12.20 (E?RP) (E?RP) 22.57 22.57
NB-IoT el;DPIgKIZ high 1 0.2 - - 22.05 (E?RP) (E?RP) 12.72 12.72
NB-IoT elgDP2K13 low 1 0.2 - - 22.05 (E?RP) (E?RP) 12.72 12.72
NB-IoT elgDPgKl3 low 3 0.2 - - 22.09 (EgP) (EgP) 12.68 12.68
NB-IoT eZngKB low 6 0.2 - B 22.11 (Egp) (E_:P) 12.66 12.66
NB-IoT elgPIgKB low 12 0.2 - - 22.14 (EgP) (EgP) 12.63 12.63
NB-IoT elgPIgKB mid 1 0.2 - - 22.00 (EgP) (EgP) 12.77 12.77
NB-IoT elgPIgKB mid 3 0.2 - - 22.10 (EgP) (EgP) 12.67 12.67
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NB-IoT elgPIgKB mid 6 0.2 - - 22.07 (EgP) (EgP) 12.70 12.70
NB-IoT elgPIgKB mid 12 0.2 - - 22.10 (EgP) (EgP) 12.67 12.67
S = N I I I M = = BT
NB-IoT eszgKl3 high 12 0.2 - - 22.11 (E%RP) (E%RP) 12.66 12.66
NB-IoT el;DPIgK13 low 1 0.2 - - 21.95 (Egp) (Eap) 12.82 12.82
NB-IoT el;DPgKn mid 1 0.2 - B 21.90 (E-:P) (E-;P) 12.87 12.87
NB-IoT el;DPgKB high 1 0.2 - - 21.92 (EgP) (EgP) 12.85 12.85
NB-IoT eg)PIgKGG low 1 0.2 - N 21.81 (EI}{P) (EI:IL:{P) 8.19 8.19
NB-IoT eg)PIgKGG low 3 0.2 - N 21.90 (EI}{P) (EI:IL:{P) 8.10 8.10
NB-IoT el:QDPgKGG low 6 0.2 - N 21.97 (EIlRP) (EI}lP) 8.03 8.03
NB-IoT eszngs low 12 0.2 - - 22.01 (EIIRP) (EILP) 7.99 7.99
NB-IoT eszngs mid 1 0.2 - - 21.78 (EIIRP) (EILP) 8.22 8.22
NB-IoT eszngs mid 3 0.2 - - 21.81 (EIIRP) (EILP) 8.19 8.19
NB-IoT eszngs mid 6 0.2 - - 21.85 (EIIRP) (EILP) 8.15 8.15
NB-IoT egDpngSS mid 12 0.2 - - 21.89 (EI}{P) (EI}-‘{P) 8.11 8.11
NB-IoT eg)PIgKGG high 1 0.2 - N 21.88 (EI}{P) (EI:IL:{P) 8.12 8.12
NB-IoT eg)PIgKGG high 3 0.2 - N 21.91 (EI}{P) (EI:IL:{P) 8.09 8.09
NB-IoT eg)PIgKGG high 6 0.2 - N 21.97 (EI}{P) (EI:IL:{P) 8.03 8.03
NB-IoT el:}DPIg}SG high 12 0.2 - - 22.06 (EI][QP) (EI]}-2P) 7.94 7.94
NB-IoT el;DPIgKSS low 1 0.2 - - 21.80 (EIIRP) (EILP) 8.20 8.20
NB-IoT el;DPIgKSS mid 1 0.2 - - 21.73 (EIIRP) (EILP) 8.27 8.27
NB-IoT el;DPIgKSS high 1 0.2 - - 21.86 (EIIRP) (EILP) 8.14 8.14
NB-IoT elgpg}?S low 1 0.2 - - 21.85 (E%RP) (E%RP) 12.92 12.92
NB-IoT elgDngS low 3 0.2 - - 21.96 (Egp) (Eap) 12.81 12.81
NB-IoT ezopgfs low 6 0.2 - B 22.90 (E-:P) (E-;P) 11.87 11.87
NB-IoT eg)PIESS low 12 0.2 - - 22.75 (EgP) (EgP) 12.02 12.02
NB-IoT eg)PIESS mid 1 0.2 - - 21.95 (EgP) (EgP) 12.82 12.82
NB-IoT elgpng mid 3 0.2 - - 22.00 (E;P) (E;P) 12.77 12.77
NB-IoT elgpng mid 6 0.2 - - 21.97 (E;P) (E;P) 12.80 12.80
NB-IoT elgpg}?S mid 12 0.2 - - 21.94 (E%RP) (E%RP) 12.83 12.83
NB-IoT eg)PIESS high 12 0.2 - - 22.95 (EgP) (EgP) 11.82 11.82
NB-IoT el;DPglfs low 1 0.2 - B 23.27 (E-‘;P) (E-;P) 11.50 11.50
NB-IoT el;DPIgSS mid 1 0.2 - - 21.96 (EgP) (EgP) 12.81 12.81
NB-IoT el;DPIgSS high 1 0.2 - - 23.43 (EgP) (EgP) 11.34 11.34
Remarks:

Please see next sub-clause for the measurement plot.
The max. antenna gain is regarding the output power not SAR / MPE.

TEST REPORT REFERENCE: MDE_UBLOX_2401_FCC_01 Page 94 of 137



BUREAU
| VERITAS |

5.14.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Technology = NB-IoT, Radio Technology = eFDD 4 QPSK, Operating Frequency = low channel,
ChBW = 0.2 MHz, Ressource Blocks = 6
(S01_BC08)

Multiview Spectrum -
Ref Level 35,50 dBm  Offset 26.50 dB ® RBW 10 kHz SGL
® Att 20dB ® S8WT 20 ms(~31 ms) ® VBW 30 kHz Mode Auto FFT Count 100/100
GAT: RFP
1Rm View
£
T
20
10 d
0
-10 df |
—|
20
-30
-40 df
-s0
-60 df
CF1.7101 GHz 500 pts 40.0 kHz/ Span 400.0 kHz
2 Result Summa None
| Tx1 (Ref) 200.000 kHz 21.84 dBm |
1 T Total 21.84 dBm |
Ready  [NNEINNEN Sl

16:15:41 28.05.2024

Technology = NB-IoT, Radio Technology = eFDD 12 QPSK, Operating Frequency = high
channel, ChBW = 0.2 MHz, Ressource Blocks = 6
(S01_BCO08)

MultiView Spectrum

Ref Level 36.00 dBm Offset 26.00 dB ® RBW 10 kHz SGL
& Att 20dB ® SWT 66 ms(~88 ms) ® VBW 30 kHz Mode Auto FFT

Count 100/100
GAT: RFP

CF 715.8 MHz

500 pts 40.0 kHz Span 400.0 kHz

2 Result Summai None
| Tx1 (Ref) 200,000 kHz 22.23 dBm |
|

Tx Total 22.23 dBm |

Roaty NN <= SN
12:34:36 29.05.2024

TEST REPORT REFERENCE: MDE_UBLOX_2401_FCC_01 Page 95 of 137



BUREAU
| VERITAS |

Technology = NB-IoT, Radio Technology = eFDD 13 QPSK, Operating Frequency = low
channel, ChBW = 0.2 MHz, Ressource Blocks = 12
(S01_BCO08)

MultiView Spectrum -
Ref Level 36.10dBm  Offset 26.10 dB ® RBW 10 kHz SGL
® Att 20dB ® SWT 66 ms(~88 ms) ® VBW 30kHz Mode Auto FFT Count 100/100
GAT: RFP

=
-
-20
-30 o
-40
-50
-60
CF 777.2 MHz 500 pts 40.0 kHz Span 400.0 kHz
2 Result Summai None
| Tx1 (Ref) 200.000 kHz 22.14 dBm |
| Tx Total 22.14 dBm |
29.05.2024
Berdy [IEBERARER] 14:52:31

14:52:31 29.05.2024

Technology = NB-IoT, Radio Technology = eFDD 66 QPSK, Operating Frequency = high
channel, ChBW = 0.2 MHz, Ressource Blocks = 12
(S01_BCO08)

MultiView Spectrum -
Ref Level 36.60dBm  Offset 26.60 dB ® RBW 10 kHz SGL
® Att 20dB ® SWT 20 ms(~31 ms) ® VBW 30kHz Mode Auto FFT Count 100/100
GAT: RFP
30
Tt
20
10
0d
10 S—
[
=20 df
a0 d
-40
-50 df
-60
ICF 1.7799 GHz 500 pts 40.0 kHz/ Span 400.0 kHz

2 Result Summa None
| Tx1 (Ref) 200.000 kHz 22.06 dBm |
L

Tx Total 22.06 dBm |
voady NN

= 28.05.2024
15:12:56
15:12:56 29.05.2024
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Technology = NB-IoT, Radio Technology = eFDD 85 BPSK, Operating Frequency = high
channel, ChBW = 0.2 MHz, Ressource Blocks = 1
(S01_BCO08)

MultiView Spectrum -
RefLevel 36.00dBm  Offset 26.00 dB ® RBW 10 kHz SGL
® Att 20dB ® SWT 5ms(~12ms) ® VBW 30 kHz Mode Auto FFT Count 100/100
GAT: EXTL

CF 715.8 MHz

500 pts 40.0 kHz

Span 400,0 kHz
2 Result Summa None
Txl (Ref) 200.000 kHz 23.45 dBm
| Tx Total 23.45 dBm |
Reoy NN s 0520

13:27:18

01:27:18 PM 06/20/2024

5.14.5 TEST EQUIPMENT USED
- Radio Lab
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5.15 EMISSION AND OCCUPIED BANDWIDTH

Standard FCC PART 27 Subpart C

The test was performed according to:
ANSI C63.26: 2015; 5.4.3 (relative meas. Procedure [26dB for GSM, EGDE, WCDMA, HSDPA,
HSUPA]) 5.4.4 (Power bandwidth (99%))

5.15.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per FCC §2.1049 and RSS-GEN 6.7. The limit and the requirements come
from the applicable rule part and ISED RSS-Standard for the operating band of the cellular
device.

The EUT was connected to the test setups according to the following diagram:

6 dB-coupler

Spectrum Base Station

Analyser Simulator

Test Setup FCC / ISED Cellular;
Emission and occupied bandwidth

The attenuation of the measuring and stimulus path are known for each measured frequency
and are considered.

The Spectrum Analyzer settings can be directly found in the measurement diagrams.
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5.15.2 TEST REQUIREMENTS / LIMITS
FCC Part 2.1049; Occupied Bandwidth:

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power radiated by a given emission shall be measured under the following conditions as
applicable:

(h) Transmitters employing digital modulation techniques—when modulated by an input
signal such that its amplitude and symbol rate represent the maximum rated conditions under
which the equipment will be operated. The signal shall be applied through any filter networks,
pseudo-random generators or other devices required in normal service. Additionally, the
occupied bandwidth shall be shown for operation with any devices used for modifying the
spectrum when such devices are optional at the discretion of the user.

(i) Transmitters designed for other types of modulation—when modulated by an
appropriate signal of sufficient amplitude to be representative of the type of service in which
used. A description of the input signal should be supplied.

RSS-GEN; 6.7 Occupied Bandwidth

The emission bandwidth (xdB) is defined as the frequency range between two points, one
above and one below the carrier frequency, at which the spectral density of the emission is
attenuated x dB below the maximum in-band spectral density of the modulated signal.
Spectral density (power per unit bandwidth) is to be measured with a detector of resolution
bandwidth in the range of 1% to 5% of the anticipated emission bandwidth, and a video
bandwidth at least 3x the resolution bandwidth.

When the occupied bandwidth limit is not stated in the applicable RSS or reference
measurement method, the transmitted signal bandwidth shall be reported as the 99%
emission bandwidth, as calculated or measured.

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

The span of the analyzer shall be set to capture all products of the modulation process,
including the emission skirts.

The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW) and video bandwidth (VBW) shall be approximately 3xRBW.

Note: Video averaging is not permitted.

A peak, or peak hold, may be used in place of the sampling detector as this may produce a
wider bandwidth than the actual bandwidth (worst-case measurement). Use of a peak hold
may be necessary to determine the occupied bandwidth if the device is not transmitting
continuously.

The trace data points are recovered and are directly summed in linear power level terms. The
recovered amplitude data points, beginning at the lowest frequency, are placed in a running
sum until 0.5% of the total is reached and that frequency recorded. The process is repeated
for the highest frequency data points (starting at the highest frequency, at the right side of the
span, and going down in frequency). This frequency is then recorded.

The difference between the two recorded frequencies is the 99% occupied bandwidth.
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Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %
Radio Technology Channel Ressource Bandwidth 26 dB BW 99 % BW
Blocks / [MHz] [kHz] [kHz]
Subcarrier
CAT-M1 eFDD 4 QPSK low 6 1.4 - 1102
CAT-M1 eFDD 4 QPSK mid 6 1.4 - 1099
CAT-M1 eFDD 4 QPSK high 6 1.4 - 1102
CAT-M1 eFDD 4 16QAM low 5 1.4 - 927
CAT-M1 eFDD 4 16QAM mid 5 1.4 - 932
CAT-M1 eFDD 4 16QAM high 5 1.4 - 940
CAT-M1 eFDD 12 QPSK low 6 1.4 - 1100
CAT-M1 eFDD 12 QPSK mid 6 1.4 - 1105
CAT-M1 eFDD 12 QPSK high 6 1.4 - 1098
CAT-M1 eFDD 12 16QAM low 5 1.4 - 932
CAT-M1 eFDD 12 16QAM mid 5 1.4 - 937
CAT-M1 eFDD 12 16QAM high 5 1.4 - 937
CAT-M1 eFDD 66 QPSK low 6 1.4 - 1102
CAT-M1 eFDD 66 QPSK mid 6 1.4 - 1102
CAT-M1 eFDD 66 QPSK high 6 1.4 - 1099
CAT-M1 eFDD 66 16QAM low 5 1.4 - 938
CAT-M1 eFDD 66 16QAM mid 5 1.4 - 933
CAT-M1 eFDD 66 16QAM high 5 1.4 - 943

Remark: Please see next sub-clause for the measurement plot.
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