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5.29 RF OUTPUT POWER

Standard FCC PART 90 Subpart S

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

5.29.1 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 Output 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.

TEST REPORT REFERENCE: MDE_UBLOX_2308_FCC_01 Page 243 of 279



5.29.2 TEST REQUIREMENTS / LIMITS

Part 90; PRIVATE LAND MOBILE RADIO SERVICES

Subpart S—Regulations Governing Licensing and Use of Frequencies in the 806-824,

851-869, 896-901, and 935-940 MHz Bands

890.635 Limitations on power and antenna height.

(b) The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw).

RSS-140; 4.3 Transmitter Output Power
The equivalent radiated power (e.r.p.) for control and mobile equipment shall not exceed 30

W. The e.r.p. for portable equipment including handheld devices shall not exceed 3 W.

5.29.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %

Radio Technology Channel Resource Band- RMS FCC IC Maximum Maximum

Blocks width Conducted EIRP EIRP Antenna Antenna
[MHZz] Power Limit Limit Gain FCC Gain IC
[dBm] [W] [W] [dBi] [dBi]

CAT-M1 eFDD 26 QPSK low 1 1.4 23.00 100 - 27.00 -
CAT-M1 eFDD 26 QPSK low 3 1.4 21.90 100 - 28.10 -
CAT-M1 eFDD 26 QPSK low 6 1.4 20.92 100 - 29.08 -
CAT-M1 eFDD 26 QPSK mid 1 1.4 22.98 100 - 27.02 -
CAT-M1 eFDD 26 QPSK mid 3 1.4 21.95 100 - 28.05 -
CAT-M1 eFDD 26 QPSK mid 6 1.4 20.97 100 - 29.03 -
CAT-M1 eFDD 26 QPSK high 1 1.4 22.96 100 - 27.04 -
CAT-M1 eFDD 26 QPSK high 3 1.4 21.89 100 - 28.11 -
CAT-M1 eFDD 26 QPSK high 6 1.4 20.92 100 - 29.08 -
CAT-M1 eFDD 26 16QAM low 1 1.4 21.79 100 - 28.21 -
CAT-M1 eFDD 26 16QAM low 5 1.4 20.82 100 - 29.18 -
CAT-M1 eFDD 26 16QAM mid 1 1.4 21.76 100 - 28.24 -
CAT-M1 eFDD 26 16QAM mid 5 1.4 20.89 100 - 29.11 -
CAT-M1 eFDD 26 16QAM high 1 1.4 21.82 100 - 28.18 -
CAT-M1 eFDD 26 16QAM high 5 1.4 20.83 100 - 29.17 -

Remark: Please see next sub-clause for the measurement plot.
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5.29.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)
Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = low channel

(S01_ABO1)
(=)

Spectrum |

Ref Level 36.10 dBm Offset 26.10 dB RBW 30 kHz
|& Att 20 dB @ SWT Ems @ YBW 100 kHz
SGL Count 100/100
(@ 1Rm View

Mode Auto FFT

30 dBm

20 dBm

10 dBm

0 dBm

-10 dBm

-20 dém

-30 dBm

-40 dBm /
-50 dBm "/

60 dem—
Start 813.2 MHz
Channel Power

Bandwidth 1.40 MHz

]

Date: 23.AUG.2023 11:31:03

|
— |

Stop 816.2 MHz

500 pts

Power 23.00 dBm Tx Total 23.00 dBm

5.29.5 TEST EQUIPMENT USED
- Radio Lab
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5.30 FREQUENCY STABILITY

Standard FCC PART 90 Subpart S

The test was performed according to:
ANSI C63.26: 2015; 5.6

5.30.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable frequency stability test
case per § 2.1055 and RSS-GEN 6.11. 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:

Base Station

Simulator

Test Setup FCC Part 22/24/27/90 Cellular;
Frequency stability

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

5.30.2 TEST REQUIREMENTS / LIMITS

FCC Part 90,

§ 90.213

(@) Unless noted elsewhere, transmitters used in the services governed by this part must
have a minimum frequency stability as specified in the following table.

Table Minimum Frequency Stability
[Parts per million (ppm)]

| \ Mobile stations
Frequency range
(MHz) Over 2 watts output |2 watts or less output
power power
809-824 \ 2.5 2.5
851-854 \ 1.5 1.5
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RSS-140; 4.2 Frequency Stability

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

5.30.3 TEST PROTOCOL

CAT-M1 eFDD26

Temp. | Duration | Voltage Limit Freq. error Freq. error Verdict
°C min Hz Average Max. (Hz)
(Hz)
-30 -3 -8 passed
-30 normal | 2047.5 4 7 passed
-30 10 3 7 passed
-20 -3 -7 passed
-20 normal | 2047.5 -4 -8 passed
-20 10 -1 -8 passed
-10 -2 4 passed
-10 normal | 2047.5 1 6 passed
-10 10 3 5 passed
0 -3 7 passed
normal | 2047.5 -4 4 passed
10 2 3 passed
10 1 4 passed
10 normal | 2047.5 2 6 passed
10 10 -2 4 passed
20 3 9 passed
20 low 2047.5 5 10 passed
20 10 4 9 passed
20 -3 -8 passed
20 high 2047.5 3 6 passed
20 10 4 6 passed
20 2 4 passed
20 high 2047.5 2 5 passed
20 10 3 5 passed
30 -4 -10 passed
30 normal | 2047.5 3 9 passed
30 10 2 5 passed
40 -2 -8 passed
40 normal | 2047.5 -4 -9 passed
40 10 -3 -9 passed
50 5 10 passed
50 normal | 2047.5 1 4 passed
50 10 -3 -8 passed

5.30.4 TEST EQUIPMENT USED
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5.31 SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Standard FCC PART 90 Subpart S

The test was performed according to:
ANSI C63.26: 2015; 5.7.4

5.31.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per § 2.1051 and RSS-GEN 6.13. The limit comes 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;
Spurious Emissions at antenna terminal

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.

5.31.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1051; Measurement required: Spurious emissions at antenna terminal:

The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded
with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
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under the conditions specified in §2.1049 as appropriate. The magnitude of spurious emissions
which are attenuated more than 20 dB below the permissible value need not be specified.

Part 90; PRIVATE LAND MOBILE RADIO SERVICES

Subpart R—Regulations Governing the Licensing and Use of Frequencies in the 763-
775 and 793-805 MHz Bands

8§90.543 - Emission limitations.

(@) The adjacent channel power (ACP) requirements for transmitters designed for various
channel sizes are shown in the following tables. Mobile station requirements apply to handheld,
car mounted and control station units. The tables specify a value for the ACP as a function of
the displacement from the channel center frequency and measurement bandwidth. In the
following tables, “(s)” indicates a swept measurement may be used.

RSS-140; 4.4 Transmitter unwanted emission limits

The power of any unwanted emission outside the bands 758-768 MHz and 788-798 MHz shall
be attenuated below the transmitter output power P in dBW as follows, where p is the
transmitter output power in watts:

For any frequency between 769-775 MHz and 799-806 MHz:
65 + 10 log (p), dB in a 6.25 kHz band for mobile and portable/hand-held equipment
For any frequency between 775-788 MHz, above 806 MHz, and below 758 MHz: 43 + 10 log
(p), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately
outside and adjacent to the frequency bands 758-768 MHz and 788-798 MHz, a resolution
bandwidth of 30 kHz may be employed.
In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including

harmonics in the band 1559-1610 MHz, shall not exceed —70 dBW/MHz for wideband
emissions, and —80 dBW/kHz for discrete emissions of less than 700 Hz bandwidth.

5.31.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %
Resolution Frequenc Peak Limit Margin
Radio Technology Channel Detector Trace Bandwidth /qMHz Y Value VdBm to Limit
/kHz /dBm /dB
CAT-M1 eFDD 26 low rms maxhold 5 814.0 -42.16 | 175 24.66
CAT-M1 eFDD 26 mid rms maxhold - - - - > 20
CAT-M1 eFDD 26 high rms maxhold 5 824.0 -46.21 | _17.5 28.71

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

Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = low channel
(S01_ABO1)

-20

-30
40 M
-50

-60

|dB m)

-70

-80

2000 4000 600D 3000 10000
[MHz]

5.31.5 TEST EQUIPMENT USED
- Radio Lab
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5.32 FIELD STRENGTH OF SPURIOUS RADIATION

Standard FCC PART 90 Subpart S

The test was performed according to:
ANSI C63.26: 2015; 5.5.2.3.1

5.32.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable radiated spurious
emission measurements per § 2.1053 and RSS-GEN 6.13. The limit and 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:

Frequency Range: 30 MHz - 1 GHz:

EMI Receiver
Spectrum

EUT

il 3 g
e || =

Turntable

Test Setup; Spurious Emission Radiated (SAC), 30 MHz- 1GHz

Frequency Range: 1 GHz - 26.5 GHz
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Spectrum
Analyser

HF 907
F An,.lpl |f|er
U Filter
Switch Unit

C ) Stand Gain Horn3160-09

Turntable/tilt device

Test Setup; Spurious Emission Radiated (FAC), 1 GHz-26.5 GHz

TEST REPORT REFERENCE: MDE_UBLOX_2308_FCC_01 Page 252 of 279



Vi)

[BUREAU |
[ VERITAS |

The test set-up was made in accordance to the general provisions of ANSI C63.26 in a typical
installation configuration. The Equipment Under Test (EUT) was set up on a non-conductive
table 1.0 x 2.0 m2 in the semi-anechoic chamber. The influence of the EUT support table that
is used between 30-1000 MHz was evaluated.

The measurement procedure is implemented into the EMI test software EMC32 from R&S.
Exploratory tests are performed at 3 orthogonal axes to determine the worst-case orientation
of a body-worn or handheld EUT. The final test on all kind of EUTs is also performed at 3 axes.
A pre-check is performed while the EUT is powered from a DC power source.

1. Measurement above 30 MHz and up to 1 GHz

Step 1: Preliminary scan

This is a preliminary test to identify the highest amplitudes relative to the limit.
Settings for step 1:

- Antenna distance: 3 m

- Detector: Peak

- RBW: 100 kHz

- VBW: 300 kHz

- Sweep time: coupled

- Turntable angle range: -180° to 90°

- Turntable step size: 90°

- Height variation range: 1 - 3 m

- Height variation step size: 2 m

- Polarisation: Horizontal + Vertical

Intention of this step is, to determine the radiated EMI-profile of the EUT. Afterwards the
relevant emissions for the final measurement are identified.

Step 2: Adjustment measurement

In this step the accuracy of the turntable azimuth and antenna height will be improved. This is
necessary to find out the maximum value of every frequency.

For each frequency, which was determined the turntable azimuth and antenna height will be
adjusted. The turntable azimuth will slowly vary by £ 45° around this value. During this action,
the value of emission is continuously measured. The turntable azimuth at the highest emission
will be recorded and adjusted. In this position, the antenna height will also slowly vary by +
100 cm around the antenna height determined. During this action, the value of emission is
also continuously measured. The antenna height of the highest emission will also be recorded
and adjusted.

- Detector: Peak

- Measured frequencies: in step 1 determined frequencies

- RBW: 100 kHz

- VBW: 300 kHz

- Sweep time: coupled

- Turntable angle range: + 45 ° around the determined value

- Height variation range: £ 100 cm around the determined value

- Antenna Polarisation: max. value determined in step 1

Step 3: Final measurement with RMS detector

With the settings determined in step 3, the final measurement will be performed:
EMI receiver settings for step 4:

- Detector: RMQ

- Measured frequencies: in step 1 determined frequencies

- RBW: 100 kHz

- VBW: 300 kHz

- Sweep time: 1 s
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After the measurement a plot will be generated which contains a diagram with the results of
the preliminary scan and a chart with the frequencies and values of the results of the final
measurement.

3. Measurement above 1 GHz

The following modifications apply to the measurement procedure for the frequency range
above 1 GHz:

Step 1:

The Equipment Under Test (EUT) was set up on a non-conductive support (tilt device) at 1.5 m
height in the fully-anechoic chamber.

All steps were performed with one height (1.5 m) of the receiving antenna only.

The EUT is turned during the preliminary measurement across the elevation axis, with a step
size of 90 °.

The turn table step size (azimuth angle) for the preliminary measurement is 45 °.

- Antenna distance: 3 m

- Detector: Peak

- RBW: 1 MHz

- VBW: 3 MHz

- Sweep time: coupled

- Turntable angle range: -180° to 90°

- Turntable step size: 90°

- Polarisation: Horizontal + Vertical

Step 2:

Due to the fact, that in this frequency range the test is performed in a fully anechoic room, the
height scan of the receiving antenna instep 2 is omitted. Instead of this, a maximum search
with a step size £ 45° for the elevation axis is performed.

The turn table azimuth will slowly vary by £ 22.5°,

The elevation angle will slowly vary by £ 45°

EMI receiver settings (for all steps):

- Detector: Peak,

- RBW: 1 MHz

- VBW: 3 MHz

- Sweep time: coupled

Step 3:

Spectrum analyser settings for step 3:

- Detector: RMS

- Measured frequencies: in step 1 determined frequencies

- RBW: 1 MHz

- VBW: 3 MHz

- Sweep Time: 1 s

5.32.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1053; Measurement required: Field strength of spurious radiation:

Measurements shall be made to detect spurious emissions that may be radiated directly from
the cabinet, control circuits, power leads, or intermediate circuit elements under normal
conditions of installation and operation. Curves or equivalent data shall be supplied showing
the magnitude of each harmonic and other spurious emission. For this test, single sideband,
independent sideband, and controlled carrier transmitters shall be modulated under the
conditions specified in paragraph (c) of §2.1049, as appropriate.
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Part 90; PRIVATE LAND MOBILE RADIO SERVICES

Subpart R—Regulations Governing the Licensing and Use of Frequencies in the 763-
775 and 793-805 MHz Bands

§90.543 - Emission limitations.

(@) The adjacent channel power (ACP) requirements for transmitters designed for various
channel sizes are shown in the following tables. Mobile station requirements apply to handheld,
car mounted and control station units. The tables specify a value for the ACP as a function of
the displacement from the channel center frequency and measurement bandwidth. In the
following tables, “(s)” indicates a swept measurement may be used.

RSS-140; 4.4 Transmitter unwanted emission limits

The power of any unwanted emission outside the bands 758-768 MHz and 788-798 MHz shall
be attenuated below the transmitter output power P in dBW as follows, where p is the
transmitter output power in watts:

For any frequency between 769-775 MHz and 799-806 MHz:
65 + 10 log (p), dB in a 6.25 kHz band for mobile and portable/hand-held equipment
For any frequency between 775-788 MHz, above 806 MHz, and below 758 MHz: 43 + 10 log
(p), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately
outside and adjacent to the frequency bands 758-768 MHz and 788-798 MHz, a resolution
bandwidth of 30 kHz may be employed.
In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including

harmonics in the band 1559-1610 MHz, shall not exceed —70 dBW/MHz for wideband
emissions, and —80 dBW/kHz for discrete emissions of less than 700 Hz bandwidth.

5.32.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C
Relative humidity: 30-40 %
Resolution Frequenc Peak Limit Margin
Radio Technology Channel Detector Trace Bandwidth /?VIHZ Y Value /dBm to Limit
/kHz /dBm /dB
CAT-M1 eFDD 26 low rms maxhold 100 814.0 -18.95 -13 5.95
CAT-M1 eFDD 26 mid rms maxhold - - - -13 > 20
CAT-M1 eFDD 26 high rms maxhold 50 824.0 -47.92 -13 34.92

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

APPLICABLE)
Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = low channel
(S01_AGO01)
30 MHz - 1 GHz
o
1oT ECE 254
-20+ *
-30+
E L
% -401T
-501
-60+
-70+
30M 5’0 6’0 ' 8’0 10’0M 2(’)0 3(’)0 4(’)0 5(’)0 ' ' 8(’)0 1'C-)
Frequency in Hz
Final_Result
Frequency RMS Limit Margin Meas. Time Bandwidth Height Pol Azimuth Corr.
(MHz) (dBm) (dBm) (dB) (ms) (kHz) (cm) (deg) (dB)
813.994000 -18.95 -13.00 5.95 1000.0 100.000 1080 | H 10.0 -733
1 GHz - 10 GHz
oT
-10+
-20T
-30T
g 40T
% -501
= -60T
-701
-80T
-90T
1G 26 3G . s 6 7 8 910G
Frequency in Hz
Final_Result
Frequency RMS Limit Margin Meas. Time Bandwidth Height Pol Azimuth Elevation Corr.
(MHz) (dBm) (dBm) (dB) (ms) (kHz) (cm) (deg) (deg) (dB)

5.32.5 TEST EQUIPMENT USED
- Radiated Emissions
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5.33 EMISSION AND OCCUPIED BANDWIDTH

Standard FCC PART 90 Subpart S

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%))

5.33.1 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:

or

Signal Generator Signal Generator
Spectrum Analy g &

SMBV100 SMIQ

FSV40 .
[AWGN signal] [GSM signal]

FCC Part 22/24/27/90; Industrial Signal Booster
Test Setup step 1: Measuring characteristics of test signals

Signal Generator Signal Generator
SMBV100 SMIQ
Fsva0 [AWGN signal] [GSM signal]

FCC Part 22/24/27/90; Industrial Signal Booster
Test Setup step 2; Occupied Bandwidth/Input-versus-output spectrum

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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5.33.2 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 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

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.
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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.

5.33.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Radio Technology Channel | Resource Bandwidth | Nominal BW | 26 dB BW | 99 % BW
Blocks [MHZz] [MHZz] [kHz] [kHz]
CAT-M1eFDD 26 QPSK low 6 1.4 1.4 - 1092
CAT-M1eFDD 26 QPSK mid 6 1.4 1.4 - 1092
CAT-M1eFDD 26 QPSK high 6 1.4 1.4 - 1092
CAT-M1eFDD 26 16QAM low 5 1.4 1.4 - 930
CAT-M1eFDD 26 16QAM | mid 5 1.4 1.4 - 924
CAT-M1eFDD 26 16QAM | high 5 1.4 1.4 - 924

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

5.33.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF

APPLICABLE)
Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = mid channel
(S01_AEO01)
Spectrum J# :%?
Ref Level 36.10 dBm Offset 26.10 dB RBW 30 kHz
= Att 20 dB & SWT 10 s @ YBW 100 kHz Mode Auto Sweep
SGL Count 5/5
@® 1Pk Max
mM1[1] 16.02 dBm
30 dem 818.49900 MHz
Occ Bw 1.098000000 MHz
20 dBm fott
10 dem }MWWWW‘SD
o dem
-10 dBm FAMW "I,M
m A A i
-30 dBm
-40 dBm
-50 dBm
-60 dBm
Start 817.5 MHz 500 pts Stop 820.5 MHz
) J Y

Date: 22. AUG.2023 14:08:26

5.33.5 TEST EQUIPMENT USED
- Radio Lab
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5.34 BAND EDGE COMPLIANCE

Standard FCC PART 90 Subpart S

The test was performed according to:
ANSI C63.26: 2015; 5.7.3

5.34.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance to the applicable conducted spurious
emission test case per § 2. 1051 and RSS-GEN 6.13. The limit comes 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;
Band edge compliance

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.

5.34.2 TEST REQUIREMENTS / LIMITS

FCC Part 2.1051; Measurement required: Spurious emissions at antenna terminal:

The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded
with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
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under the conditions specified in §2.1049 as appropriate. The magnitude of spurious emissions
which are attenuated more than 20 dB below the permissible value need not be specified.

Part 90; PRIVATE LAND MOBILE RADIO SERVICES

Subpart R—Regulations Governing the Licensing and Use of Frequencies in the 763-
775 and 793-805 MHz Bands

§90.543 - Emission limitations.

(a) The adjacent channel power (ACP) requirements for transmitters designed for various
channel sizes are shown in the following tables. Mobile station requirements apply to handheld,
car mounted and control station units. The tables specify a value for the ACP as a function of
the displacement from the channel center frequency and measurement bandwidth. In the
following tables, “(s)” indicates a swept measurement may be used.

RSS-140; 4.4 Transmitter unwanted emission limits

The power of any unwanted emission outside the bands 758-768 MHz and 788-798 MHz shall
be attenuated below the transmitter output power P in dBW as follows, where p is the
transmitter output power in watts:

For any frequency between 769-775 MHz and 799-806 MHz:
65 + 10 log (p), dB in a 6.25 kHz band for mobile and portable/hand-held equipment
For any frequency between 775-788 MHz, above 806 MHz, and below 758 MHz: 43 + 10 log
(p), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands immediately
outside and adjacent to the frequency bands 758-768 MHz and 788-798 MHz, a resolution
bandwidth of 30 kHz may be employed.
In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including

harmonics in the band 1559-1610 MHz, shall not exceed —70 dBW/MHz for wideband
emissions, and —80 dBW/kHz for discrete emissions of less than 700 Hz bandwidth.

5.34.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Radio Technology Channel | Resource | Band- Peak Average | RMS Limit | Margin
Blocks width [dBm] | [dBm] [dBm] | /dBm | to
[MHz] Limit
/dB

CAT-M1 eFDD 26 QPSK low 6 1.4 -14.40 | -45.50 -35.63 | -13 22.63

CAT-M1 eFDD 26 QPSK high 6 1.4 -15.91 | -44.07 -36.12 | -13 23.12

CAT-M1 eFDD 26 16QAM low 5 1.4 -16.74 | -42.92 -33.86 | -13 20.86

CAT-M1 eFDD 26 16QAM high 5 1.4 -16.30 | -45.79 -36.99 | -13 23.99

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

APPLICABLE)

Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = low channel
(S01_ABO1)

RefLevel 36.10 dBm  Offset 26.10 dB ® RBW 20 kHz

SGL

& Att 20dB @ SWT 205 ® VBW 100 kHz Mode Auto Sweep Count 3/3
1 Frequency Sweep
Limit Chegk PASS MI1[1] -33.86 dBm
30 cprine BEC PASS 14,000 00 MHz
20d
10 d
od
P ey /\\
10 d
[BEC \
-20 \
-30 1
-40
50 d
|y
| 6. Ve
813.0 MHz 500 pts 250.0 kHz, 815.5 MHz

16:45:30 29.08.2023

5.34.5 TEST EQUIPMENT USED

- Radio Lab
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5.35 PEAK TO AVERAGE RATIO

Standard FCC PART 90 Subpart S

The test was performed according to:

ANSI C63.26: 2015; 5.2.3.4 (broadband noise-like signal using CCDF [LTE, CAT-M1, NB-IoT])
5.2.6 (alternative procedure for PAPR [GSM, EDGE, WCDMA, HSDPA, HSUPA])

5.35.1 TEST DESCRIPTION

This test case is intended to demonstrate compliance of the EUT to the peak-to-average limits
and requirements of 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;
Peak-average ratio

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. The

internal CCDF (complementary cumulative distribution function) of the spectrum analyser is
used for this measurement
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5.35.2 TEST REQUIREMENTS / LIMITS

Part 90; PRIVATE LAND MOBILE RADIO SERVICES

Subpart S—Regulations Governing Licensing and Use of Frequencies in the 806-824,
851-869, 896-901, and 935-940 MHz Bands
890.635 Limitations on power and antenna height.

(b) The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw).

RSS-140; 4.3 Transmitter Output Power

The equivalent radiated power (e.r.p.) for control and mobile equipment shall not exceed 30
W. The e.r.p. for portable equipment including handheld devices shall not exceed 3 W.

5.35.3 TEST PROTOCOL

Ambient temperature: 20 - 28 °C

Relative humidity: 30-40 %
Technology | Radio Channel | Resource Bandwidth Peak to Average | Limit (IC)
Technology Blocks [MHZz] Ratio [dB]

CAT-M1 eFDD 26 QPSK low 6 1.4 10 13
CAT-M1 eFDD 26 QPSK mid 6 1.4 10 13
CAT-M1 eFDD 26 QPSK high 6 1.4 10 13
CAT-M1 eFDD 26 16QAM | low 5 1.4 11 13
CAT-M1 eFDD 26 16QAM | mid 5 1.4 11 13
CAT-M1 eFDD 26 16QAM [ high 5 1.4 11 13

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

APPLICABLE)

Technology = CAT-M1, Radio Technology = eFDD 26, Operating Frequency = low channel

Spectrum

(S01_AE01)

(=]

Ref Level 36,10 dBm  Offset 26.10 dB

= Att 30 de AQT 117.2 ms & RBW 2 MHz
TRG:IFP

@®1Sa View

CF 814.7 MHz

Mean Pwr + 20.00 dB

Mean | Peak |

Complementary Cumulative Distribution Function

Samples: 5000000

crest | 109% |

1% | 0.1% | o0.019% |
Trace 1 [ 14.49 dBm 26,19 dBm 11.70 dB 6.23 db 0.54 db 10.64 dB 11.33 dB
1 ) QHRNNANED W

Date: 30.0CT.2023 08:57:18

5.35.5 TEST EQUIPMENT USED
- Radio Lab
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1 Radiated Emissions
Lab to perform radiated emission tests
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 N5000/NP Filter for EUT, [ETS-LINDGREN 241515
2 Lines, 250V,
16 A
1.2 ESW44 EMI Receiver / |Rohde & Schwarz |101603 2022-01 2024-01
Spectrum GmbH & Co. KG
Analyzer
1.3 Anechoic SAC/FAR, Frankonia none
Chamber 01 10.58 m x
6.38 m x 6.00
m
1.4 FS-Z60 Harmonic Rohde & Schwarz (100178 2023-06 2026-06
Mixer 40 - 60 |Messgerdtebau
GHz GmbH
1.5 FS-7220 Harmonic Rohde & Schwarz 101005 2023-05 2026-05
Mixer 140 - Messgeratebau
220 GHz GmbH
1.6 SGH-05 Standard Gain |RPG-Radiometer 075
Pyramidal Physics GmbH
Horn Antenna
(140 - 220
GHz)
1.7 HL 562 Biconical-log- |Rohde & Schwarz |830547/003 2021-09 2024-09
ULTRALOG per antenna |GmbH & Co. KG
(30 MHz - 3
GHz) with HL
562E
biconicals
1.8 Innco Systems |[Controller for C0O3000/1460/54
CO3000 bore sight 740522/P
mast FAC
1.9 AMF- Broadband Miteq
7D00101800- |Amplifier 100
30-10P-R MHz - 18 GHz
1.10 5HC2700/12750 [High Pass Trilithic 9942012
-1.5-KK Filter
1.11 ASP 1.2/1.8-10 |Antenna Mast |Maturo GmbH -
kg
1.12 Anechoic FAR, 8.80m x |Albatross Projects |P26971-647-001-
Chamber 03 4.60m x PRB
4.05m (I x w x
h)
1.13 MCU Controller Maturo GmbH 4390315
Maturo
1.14 Fluke 177 Digital Fluke Europe B.V. 86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
1.15 Opus10 THI 'T/H Logger 10 |Lufft Mess- und 12488
(8152.00) Regeltechnik GmbH
1.16 PONTIS PONTIS 6061510370
Con4101 Camera
Controller
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.17 NRVD Power Meter |Rohde & Schwarz [828110/016
GmbH & Co. KG
1.18 HF 906 Double-ridged [Rohde & Schwarz |357357/002 2022-07 2025-07
horn
1.19 1S4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
1.20 FSw43 Spectrum Rohde & Schwarz (103779 2023-04 2025-04
Analyzer GmbH & Co. KG
1.21 EP 1200/B, AC Source, Spitzenberger & B6278
NA/B1 Amplifier with |Spies GmbH & Co.
integrated KG
variable
Oscillator
1.22 3160-09 Standard Gain EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
1.23 SGH-19 Standard Gain [RPG-Radiometer 093
Pyramidal Physics GmbH
Horn Antenna
(40 - 60 GHz)
1.24 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter Instruments GmbH
1.25 DS 420S Turn Table 2 |HD GmbH 420/573/99
m diameter
1.26 4HC1600/12750 |[High Pass Trilithic 9942011
-1.5-KK Filter
1.27 Temperature Temperature |Weiss 59226012190010(2022-05 2024-05
Chamber KWP  |Chamber
120/70 Weiss 01
1.28 MA3000/0800- |Bore Sight
XP-ET-compact |Antenna Mast
1.29 1S4-00102600- |Broadband Miteq 619368
42-5A Amplifier 30
MHz - 26 GHz
1.30 TT 1.5 WI Turn Table Maturo GmbH -
1.31 HL 562 Biconical-log- [Rohde & Schwarz |100609 2022-06 2025-06
ULTRALOG per Antenna |GmbH & Co. KG
(30 MHz - 3
GHz)
1.32 HF 906 Double-ridged [Rohde & Schwarz |357357/001 2021-08 2024-08
horn
1.33 FS-2325 Harmonic Rohde & Schwarz (101006 2023-06 2026-06
Mixer 220 - Messgeratebau
325 GHz GmbH
1.34 CMW500 Callbox OIL- |Rohde & Schwarz [155999-Ei 2023-01 2026-01
RE, SUW GmbH & Co. KG
1.35 CMU 200 "CMU1" Rohde & Schwarz (102366 2021-02 2024-02
Universal GmbH & Co. KG
Radio
Communicatio
n Tester
1.36 3160-10 Standard Gain [EMCO Elektronic 00086675
Pyramidal GmbH
Horn Antenna
40 GHz
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.37 MA4985-XP-ET |Bore Sight innco systems none
Antenna Mast |GmbH
1.38 SGH-08 Standard Gain [RPG-Radiometer 064
Pyramidal Physics GmbH
Horn Antenna
(90 - 140
GHz)
1.39 Temperature Temperature |Votsch 58566002150010(2022-05 2024-05
Chamber VT Chamber
4002 Votsch 03
1.40 CBT Bluetooth Rohde & Schwarz (100302 2021-05 2024-05
Tester "CBT-
02" incl. BLE-
Option
1.41 CMW500 Callbox OIL- |Rohde & Schwarz [163529-bw 2023-01 2026-01
RE, SUA GmbH & Co. KG
1.42 CMW500 Callbox OIL- |Rohde & Schwarz |168927-cv 2023-08 2026-08
RE, SUA-160 |GmbH & Co. KG
MHz
1.43 SGH-12 Standard Gain |RPG-Radiometer 326
Pyramidal Physics GmbH
HornAntenna
(60 - 90 GHz)
1.44 VLFX-650+ Low Pass Filter|Mini-Circuits 15542
DC650 MHz
1.45 JUN-AIR Mod. 6-|Air JUN-AIR 612582
15 Compressor  |Deutschland GmbH
1.46 5HC3500/18000 [High Pass Trilithic 200035008
-1.2-KK Filter
1.47 FS-7140 Harmonic Rohde & Schwarz 101007 2023-05 2026-05
Mixer 90 -140 |[Messgeratebau
GHz GmbH
1.48 HFH2-Z2 Loop Antenna |Rohde & Schwarz (829324/006 2021-01 2024-01
+ 3 Axis GmbH & Co. KG
Tripod
1.49 \Voltcraft M- Digital Conrad 1J096055
3860M Multimeter 01
(Multimeter)
1.50 ESR 7 EMI Receiver / Rohde & Schwarz (101424 2023-01 2025-01
Spectrum
Analyzer
1.51 SB4- Air compressorjairWin 901/00503
100.0LD20- (oil-free) Kompressoren UG
3T/10 Airwin 2 x
1.5 kW
1.52 UNI-T UT195E ([True RMS UNI-T UNI-TREND |C190729561
Digital TECHNOLOGY
Multimeter (CHINA) CO., LTD.
1.53 JS4-00101800- |Broadband Miteq 896037
35-5P Amplifier 30
MHz - 18 GHz
1.54 AS 620 P Antenna Mast [HD GmbH 620/37
(pneumatic
polarisation)
1.55 CMW500 Callbox OIL- |Rohde & Schwarz [167766-By 2022-05 2025-05
RE, SUA-160 |GmbH & Co. KG
MHz
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.56 6005D (30 V / 5 |Laboratory PeakTech 81062045
A) Power Supply
120 V 60 Hz
1.57 TD1.5-10kg EUT Tilt DeviceMaturo GmbH TD1.5-
(Rohacell) 10kg/024/37907
09
1.58 SGH-03 Standard Gain |RPG-Radiometer 060
Pyramidal Physics GmbH
Horn Antenna
(220 - 325
GHz)
1.59 FS-Z90 Harmonic Rohde & Schwarz 101686 2023-06 2026-06
Mixer 60 - 90 |Messgeratebau
GHz GmbH
1.60 Innco Systems |Controller for |innco systems C0O3000/967/393
CO3000 bore sight GmbH 71016/L
mast SAC
1.61 NRV-Z1 Sensor Head B|Rohde & Schwarz [827753/006
GmbH & Co. KG
1.62 HF 907-2 Double-ridged Rohde & Schwarz |102817 2022-07 2025-07
horn
1.63 PAS 2.5 - 10 kg |Antenna Mast |Maturo GmbH -
1.64 CMX500 Radio Rohde & Schwarz |101305-LP 2023-06 2026-06
Communicatio [GmbH & Co. KG
n Tester New
Radio 5G
1.65 AM 4.0 Antenna Mast [Maturo GmbH AM4.0/180/1192
4 m 0513
1.66 HF 907 Double-ridged |Rohde & Schwarz (102444 2021-09 2024-09
horn
2 Radio Lab
Conducted Radio Test Lab
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.1 1575 Broadband API Weinschel, Inc. 4070
Resistive
Power Divider
DC to 40 GHz
2.2 FSV30 Signal Rohde & Schwarz (103005 2023-08 2025-08
Analyzer 10 Hz
- 30 GHz
2.3 Fluke 177 Digital Fluke Europe B.V. 86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
2.4 SMP0O3 Signal Rohde & Schwarz 833680/003
Generator 2
GHz - 27 GHz
2.5 Temperature Temperature |Weiss 59226012190010(2022-05 2024-05
Chamber KWP  |Chamber
120/70 Weiss 01
2.6 SMB100A Signal Rohde & Schwarz (181486 2023-01 2026-01
Generator 100 |Vertriebs-GmbH
kHz - 40 GHz
2.7 Chroma 6404 |AC Source Chroma ATE INC. 164040001304
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.8 EX520 Digital Extech Instruments [06110393
Multimeter 07 |Corp
2.9 Temperature Temperature [Votsch 585660021500102022-05 2024-05
Chamber VT Chamber
4002 Votsch 03
2.10 A8455-4 4 Way Power -
Divider (SMA)
2.11 SMIQ 03B Vector Signal [Rohde & Schwarz |100583
Generator
2.12 FSU26 Spectrum Rohde & Schwarz (100136
Analyser (20 |GmbH & Co. KG
Hz to 26.5
GHz)
2.13 Temperature Temperature [Votsch 585660805500102022-05 2024-05
Chamber VT Chamber
4002 Votsch 05
2.14 CMX500 Radio Rohde & Schwarz |101305-LP 2023-06 2026-06
Communicatio [GmbH & Co. KG
n Tester New
Radio 5G

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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Semi-Anechoic Chamber:

Software Version
EMC32 Measurement Software 10.60.10
INNCO Mast Controller 1.02.62
MATURO Mast Controller 12.19
MATURO Turn-Table Controller 30.10
Fully-Anechoic Chamber:

Software Version
EMC32 Measurement Software 10.60.10
MATURO Turn-Unit Controller 11.10
MATURO Mast Controller 12.10
MATURO Turntable Controller 12.11
INNCO Mast Controller 1.02.62
Conducted AC Emissions:

Software Version
EMC32 Measurement Software 10.60.20
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7 ANTENNA FACTORS, CABLE LOSS AND SAMPLE CALCULATIONS

This chapter contains the antenna factors with their corresponding path loss of the used
measurement path for all antennas as well as the insertion loss of the LISN.

7.1 LISN R&S ESH3-Z5 (150 KHZ - 30 MHZ)

cable
LISN loss
insertion | (incl. 10
loss dB
ESH3- atten-
Frequency Corr. Z5 uator)
MHz dB dB dB
0.15 10.1 0.1 10.0
5 10.3 0.1 10.2
7 10.5 0.2 10.3
10 10.5 0.2 10.3
12 10.7 0.3 10.4
14 10.7 0.3 10.4
16 10.8 0.4 10.4
18 10.9 0.4 10.5
20 10.9 0.4 10.5
22 11.1 0.5 10.6
24 11.1 0.5 10.6
26 11.2 0.5 10.7
28 11.2 0.5 10.7
30 11.3 0.5 10.8
Sample calculation
Uusn (dB pV) = U (dB pVv) + Corr. (dB)
U = Receiver reading
LISN Insertion loss = Voltage Division Factor of LISN
Corr. = sum of single correction factors of used LISN, cables, switch units (if used)
Linear interpolation will be used for frequencies in between the values in the table.
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7.2 ANTENNA R&S HFH2-Z2 (9 KHZ - 30 MHZ)
cable cable cable cable distance duimit dused
loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
AF (inside (outside (switch (to (-40 dB/ | distance | distance
Frequency | HFH-Z2) Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
0.009 20.50 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.01 20.45 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.015 20.37 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.02 20.36 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.025 20.38 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.03 20.32 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.05 20.35 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.08 20.30 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.1 20.20 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.2 20.17 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.3 20.14 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.49 20.12 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.490001 20.12 -39.6 0.1 0.1 0.1 0.1 -40 30 3
0.5 20.11 -39.6 0.1 0.1 0.1 0.1 -40 30 3
0.8 20.10 -39.6 0.1 0.1 0.1 0.1 -40 30 3
1 20.09 -39.6 0.1 0.1 0.1 0.1 -40 30 3
2 20.08 -39.6 0.1 0.1 0.1 0.1 -40 30 3
3 20.06 -39.6 0.1 0.1 0.1 0.1 -40 30 3
4 20.05 -39.5 0.2 0.1 0.1 0.1 -40 30 3
5 20.05 -39.5 0.2 0.1 0.1 0.1 -40 30 3
6 20.02 -39.5 0.2 0.1 0.1 0.1 -40 30 3
8 19.95 -39.5 0.2 0.1 0.1 0.1 -40 30 3
10 19.83 -39.4 0.2 0.1 0.2 0.1 -40 30 3
12 19.71 -39.4 0.2 0.1 0.2 0.1 -40 30 3
14 19.54 -39.4 0.2 0.1 0.2 0.1 -40 30 3
16 19.53 -39.3 0.3 0.1 0.2 0.1 -40 30 3
18 19.50 -39.3 0.3 0.1 0.2 0.1 -40 30 3
20 19.57 -39.3 0.3 0.1 0.2 0.1 -40 30 3
22 19.61 -39.3 0.3 0.1 0.2 0.1 -40 30 3
24 19.61 -39.3 0.3 0.1 0.2 0.1 -40 30 3
26 19.54 -39.3 0.3 0.1 0.2 0.1 -40 30 3
28 19.46 -39.2 0.3 0.1 0.3 0.1 -40 30 3
30 19.73 -39.1 0.4 0.1 0.3 0.1 -40 30 3
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -40 * LOG (dviimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values
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7.3 ANTENNA R&S HL562 (30 MHZ - 1 GHZ)
(dLimit = 3 m)

cable cable cable cable distance diimit dused
AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
R&S (inside (outside (switch (to (-20 dB/ | distance | distance
Frequency HL562 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
30 18.6 0.6 0.29 0.04 0.23 0.02 0.0 3 3
50 6.0 0.9 0.39 0.09 0.32 0.08 0.0 3 3
100 9.7 1.2 0.56 0.14 0.47 0.08 0.0 3 3
150 7.9 1.6 0.73 0.20 0.59 0.12 0.0 3 3
200 7.6 1.9 0.84 0.21 0.70 0.11 0.0 3 3
250 9.5 2.1 0.98 0.24 0.80 0.13 0.0 3 3
300 11.0 2.3 1.04 0.26 0.89 0.15 0.0 3 3
350 12.4 2.6 1.18 0.31 0.96 0.13 0.0 3 3
400 13.6 2.9 1.28 0.35 1.03 0.19 0.0 3 3
450 14.7 3.1 1.39 0.38 1.11 0.22 0.0 3 3
500 15.6 3.2 1.44 0.39 1.20 0.19 0.0 3 3
550 16.3 3.5 1.55 0.46 1.24 0.23 0.0 3 3
600 17.2 3.5 1.59 0.43 1.29 0.23 0.0 3 3
650 18.1 3.6 1.67 0.34 1.35 0.22 0.0 3 3
700 18.5 3.6 1.67 0.42 1.41 0.15 0.0 3 3
750 19.1 4.1 1.87 0.54 1.46 0.25 0.0 3 3
800 19.6 4.1 1.90 0.46 1.51 0.25 0.0 3 3
850 20.1 4.4 1.99 0.60 1.56 0.27 0.0 3 3
900 20.8 4.7 2.14 0.60 1.63 0.29 0.0 3 3
950 21.1 4.8 2.22 0.60 1.66 0.33 0.0 3 3
1000 21.6 4.9 2.23 0.61 1.71 0.30 0.0 3 3
(diimit = 10 m)
30 18.6 -9.9 0.29 0.04 0.23 0.02 -10.5 10 3
50 6.0 -9.6 0.39 0.09 0.32 0.08 -10.5 10 3
100 9.7 -9.2 0.56 0.14 0.47 0.08 -10.5 10 3
150 7.9 -8.8 0.73 0.20 0.59 0.12 -10.5 10 3
200 7.6 -8.6 0.84 0.21 0.70 0.11 -10.5 10 3
250 9.5 -8.3 0.98 0.24 0.80 0.13 -10.5 10 3
300 11.0 -8.1 1.04 0.26 0.89 0.15 -10.5 10 3
350 12.4 -7.9 1.18 0.31 0.96 0.13 -10.5 10 3
400 13.6 -7.6 1.28 0.35 1.03 0.19 -10.5 10 3
450 14.7 -7.4 1.39 0.38 1.11 0.22 -10.5 10 3
500 15.6 -7.2 1.44 0.39 1.20 0.19 -10.5 10 3
550 16.3 -7.0 1.55 0.46 1.24 0.23 -10.5 10 3
600 17.2 -6.9 1.59 0.43 1.29 0.23 -10.5 10 3
650 18.1 -6.9 1.67 0.34 1.35 0.22 -10.5 10 3
700 18.5 -6.8 1.67 0.42 1.41 0.15 -10.5 10 3
750 19.1 -6.3 1.87 0.54 1.46 0.25 -10.5 10 3
800 19.6 -6.3 1.90 0.46 1.51 0.25 -10.5 10 3
850 20.1 -6.0 1.99 0.60 1.56 0.27 -10.5 10 3
900 20.8 -5.8 2.14 0.60 1.63 0.29 -10.5 10 3
950 21.1 -5.6 2.22 0.60 1.66 0.33 -10.5 10 3
1000 21.6 -5.6 2.23 0.61 1.71 0.30 -10.5 10 3
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -20 * LOG (dviimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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7.4 ANTENNA R&S HF907 (1 GHZ - 18 GHZ)

cable
cable loss 3
loss 1 (switch
(relay + cable unit,
AF cable loss 2 atten- cable
R&S inside (outside uator & loss 4 (to
Frequency HF907 Corr. chamber) | chamber) | pre-amp) | receiver)
MHz dB (1/m) dB dB dB dB dB
1000 24.4 -19.4 0.99 0.31 -21.51 0.79
2000 28.5 -17.4 1.44 0.44 -20.63 1.38
3000 31.0 -16.1 1.87 0.53 -19.85 1.33
4000 33.1 -14.7 2.41 0.67 -19.13 1.31
5000 34.4 -13.7 2.78 0.86 -18.71 1.40
6000 34.7 -12.7 2.74 0.90 -17.83 1.47
7000 35.6 -11.0 2.82 0.86 -16.19 1.46
cable
loss 4
cable (switch
loss 1 cable cable unit, used
AF (relay loss 2 loss 3 atten- cable for
R&S inside (inside (outside uator & loss 5 (to | FCC
Frequency HF907 Corr. chamber) | chamber) | chamber) | pre-amp) | receiver) | 15.247
MHz dB (1/m) dB dB dB dB dB dB
3000 31.0 -23.4 0.47 1.87 0.53 -27.58 1.33
4000 33.1 -23.3 0.56 2.41 0.67 -28.23 1.31
5000 34.4 -21.7 0.61 2.78 0.86 -27.35 1.40
6000 34.7 -21.2 0.58 2.74 0.90 -26.89 1.47
7000 35.6 -19.8 0.66 2.82 0.86 -25.58 1.46
cable
loss 1 cable cable cable cable cable
AF (relay loss 2 loss 3 loss 4 loss 5 loss 6
R&S inside (High (pre- (inside (outside (to
Frequency HF907 Corr. chamber) Pass) amp) chamber) | chamber) | receiver)
MHz dB (1/m) dB dB dB dB dB dB dB
7000 35.6 -57.3 0.56 1.28 -62.72 2.66 0.94 1.46
8000 36.3 -56.3 0.69 0.71 -61.49 2.84 1.00 1.53
9000 37.1 -55.3 0.68 0.65 -60.80 3.06 1.09 1.60
10000 37.5 -56.2 0.70 0.54 -61.91 3.28 1.20 1.67
11000 37.5 -55.3 0.80 0.61 -61.40 3.43 1.27 1.70
12000 37.6 -53.7 0.84 0.42 -59.70 3.53 1.26 1.73
13000 38.2 -53.5 0.83 0.44 -59.81 3.75 1.32 1.83
14000 39.9 -56.3 0.91 0.53 -63.03 3.91 1.40 1.77
15000 40.9 -54.1 0.98 0.54 -61.05 4.02 1.44 1.83
16000 41.3 -54.1 1.23 0.49 -61.51 4.17 1.51 1.85
17000 42.8 -54.4 1.36 0.76 -62.36 4.34 1.53 2.00
18000 44.2 -54.7 1.70 0.53 -62.88 4.41 1.55 1.91
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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7.5 ANTENNA EMCO 3160-09 (18 GHZ - 26.5 GHZ)

@V
A

1528
BUREAU
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cable cable cable cable cable
AF loss 1 loss 2 loss 3 loss 4 loss 5
EMCO (inside (pre- (inside (switch (to
Frequency | 3160-09 Corr. chamber) amp) chamber) unit) receiver)
MHz dB (1/m) dB dB dB dB dB dB
18000 40.2 -23.5 0.72 -35.85 6.20 2.81 2.65
18500 40.2 -23.2 0.69 -35.71 6.46 2.76 2.59
19000 40.2 -22.0 0.76 -35.44 6.69 3.15 2.79
19500 40.3 -21.3 0.74 -35.07 7.04 3.11 2.91
20000 40.3 -20.3 0.72 -34.49 7.30 3.07 3.05
20500 40.3 -19.9 0.78 -34.46 7.48 3.12 3.15
21000 40.3 -19.1 0.87 -34.07 7.61 3.20 3.33
21500 40.3 -19.1 0.90 -33.96 7.47 3.28 3.19
22000 40.3 -18.7 0.89 -33.57 7.34 3.35 3.28
22500 40.4 -19.0 0.87 -33.66 7.06 3.75 2.94
23000 40.4 -19.5 0.88 -33.75 6.92 3.77 2.70
23500 40.4 -19.3 0.90 -33.35 6.99 3.52 2.66
24000 40.4 -19.8 0.88 -33.99 6.88 3.88 2.58
24500 40.4 -19.5 0.91 -33.89 7.01 3.93 2.51
25000 40.4 -19.3 0.88 -33.00 6.72 3.96 2.14
25500 40.5 -20.4 0.89 -34.07 6.90 3.66 2.22
26000 40.5 -21.3 0.86 -35.11 7.02 3.69 2.28
26500 40.5 -21.1 0.90 -35.20 7.15 3.91 2.36
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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7.6 ANTENNA EMCO 3160-10 (26.5 GHZ - 40 GHZ)

VERITAS

cable cable cable cable distance duimit dused

AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.

EMCO (inside (outside (switch (to (-20 dB/ | distance | distance

Frequency | 3160-10 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)

GHz dB (1/m) dB dB dB dB dB dB m m

26.5 43.4 -11.2 4.4 -9.5 3 1.0
27.0 43.4 -11.2 4.4 -9.5 3 1.0
28.0 43.4 -11.1 4.5 -9.5 3 1.0
29.0 43.5 -11.0 4.6 -9.5 3 1.0
30.0 43.5 -10.9 4.7 -9.5 3 1.0
31.0 43.5 -10.8 4.7 -9.5 3 1.0
32.0 43.5 -10.7 4.8 -9.5 3 1.0
33.0 43.6 -10.7 4.9 -9.5 3 1.0
34.0 43.6 -10.6 5.0 -9.5 3 1.0
35.0 43.6 -10.5 5.1 -9.5 3 1.0
36.0 43.6 -10.4 5.1 -9.5 3 1.0
37.0 43.7 -10.3 5.2 -9.5 3 1.0
38.0 43.7 -10.2 5.3 -9.5 3 1.0
39.0 43.7 -10.2 5.4 -9.5 3 1.0
40.0 43.8 -10.1 5.5 -9.5 3 1.0

Sample calculation

E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
distance correction = -20 * LOG (dumit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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8 MEASUREMENT UNCERTAINTIES

Test Case(s) Parameter Uncertainty

- Field strength of spurious radiation Field Strength + 5.5dB

- Emission and Occupied Bandwidth Power +2.9dB
Frequency + 11.2 kHz

- RF Output Power Power +2.2dB

- Peak to Average Ratio

- Band Edge Compliance Power +2.2dB

- Spurious Emissions at Antenna Frequency + 11.2 kHz

Terminal
- Frequency Stability Frequency + 25 Hz

The measurement uncertainties for all parameters are calculated with an expansion factor
(coverage factor) k = 1.96. This means, that the true value is in the corresponding interval
with a probability of 95 %.

Measurement Uncertaity Measured Value Passmark Limear (Fassmark)

The verdicts in this test report are given according the above diagram:

Case Measured Value Uncertainty Range Verdict
1 below pass mark below pass mark Passed
2 below pass mark within pass mark Passed
3 on pass mark within pass mark Passed
4 above pass mark within pass mark Failed
5 above pass mark above pass mark Failed

That means, the laboratory applies, as decision rule (see ISO/IEC 17025:2017), the so-called
shared risk principle.
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9 PHOTO REPORT

Please see separate photo report.
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