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6.5. Conducted spurious emissions

Specifications: FCC Part 2.1051,2.1053, 96.41

DUT Serial Number: | IMEI:864680060006479

Ambient Temperature:15°C-35°C
Test conditions: Relative Humidity:30%-60%
Air pressure: 86-106kPa

Test Results: Pass

Limit Level Construction:
According to Part 96.41(e):(i) Except as otherwise specified in paragraph (e)(2) of this section, for

channel and frequency assignments made by the SAS to CBSDs, the conducted power of any CBSD
emission outside the fundamental emission bandwidth as specified in paragraph (e)(3) of this section
(whether the emission is inside or outside of the authorized band) shall not exceed —13 dBm/MHz within
0-10 megahertz above the upper SAS-assigned channel edge and within 0-10 megahertz below the lower
SAS-assigned channel edge. At all frequencies greater than 10 megahertz above the upper SAS assigned
channel edge and less than 10 MHz below the lower SAS assigned channel edge, the conducted power of
any CBSD emission shall not exceed —25 dBm/MHz. The upper and lower SAS assigned channel edges are
the upper and lower limits of any channel assigned to a CBSD by an SAS, or in the case of multiple
contiguous channels, the upper and lower limits of the combined contiguous channels.

(i) Except as otherwise specified in paragraph (e)(2) of this section, for channel and frequency assignments
made by a CBSD to End User Devices, the conducted power of any End User Device emission outside the
fundamental emission (whether in or outside of the authorized band) shall not exceed —13 dBm/MHz
within 0 to B megahertz (where B is the bandwidth in megahertz of the assigned channel or multiple
contiguous channels of the End User Device) above the upper CBSD-assigned channel edge and within 0 to
B megahertz below the lower CBSD-assigned channel edge. At all frequencies greater than B megahertz
above the upper CBSD assigned channel edge and less than B megahertz below the lower CBSD-assigned
channel edge, the conducted power of any End User Device emission shall not exceed —25 dBm/MHz.
Notwithstanding the emission limits in this paragraph, the Adjacent Channel Leakage Ratio for End User
Devices shall be at least 30 dB.

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and End User
Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall not exceed —25
dBm/MHz, and the conducted power of emissions below 3530 MHz or above 3720 MHz shall not exceed
—40dBm/MHz.

Measurement Uncertainty:

Item Uncertainty

Expanded Uncertainty 1.74 dB (k=2)
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Test Setup:

During the test, the EUT was controlled via the Wireless Communications Test Set to ensure max power
transmission and proper modulation and measured by spectrum analyzer.

EUT

Universal Radio
Communication
Tester

Power Divider

spectrum analyzer

Test Method:

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial cable.
Sufficient scans were taken to show the out-of-Band emissions, if any, up to 10th harmonic. The EUT was
scanned for spurious emissions from 30MHz to 26.5GHz with sufficient Bandwidth and video resolution.

The spectrum analyzer was set to Maximum hold mode to ensure that the worst-case emissions were

captured.

Note: The following test results are the worst case selected in each bandwidth of each frequency band.
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6.5.1 Conducted Spurious Emission Results
n48

NOTE: peak above the limit line is the carrier frequency.
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NOTE: peak above the limit line is the carrier frequency.
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6.6. Radiated Spurious Emission

Specifications: FCC Part 2.1051,2.1053, 96.41

DUT Serial Number: | IMEI:864680060006479

Ambient Temperature:21.3-24.6°C
Test conditions: Relative Humidity:52-54%
Air pressure: 98.0-99.9kPa

Test Results: Pass

Limit Level Construction:

According to Part 96.41(e):(i) Except as otherwise specified in paragraph (e)(2) of this section, for
channel and frequency assignments made by the SAS to CBSDs, the conducted power of any CBSD
emission outside the fundamental emission bandwidth as specified in paragraph (e)(3) of this section
(whether the emission is inside or outside of the authorized band) shall not exceed —13 dBm/MHz within
0-10 megahertz above the upper SAS-assigned channel edge and within 0-10 megahertz below the lower
SAS-assigned channel edge. At all frequencies greater than 10 megahertz above the upper SAS assigned
channel edge and less than 10 MHz below the lower SAS assigned channel edge, the conducted power of
any CBSD emission shall not exceed —25 dBm/MHz. The upper and lower SAS assigned channel edges are
the upper and lower limits of any channel assigned to a CBSD by an SAS, or in the case of multiple
contiguous channels, the upper and lower limits of the combined contiguous channels.

(i) Except as otherwise specified in paragraph (e)(2) of this section, for channel and frequency assignments
made by a CBSD to End User Devices, the conducted power of any End User Device emission outside the
fundamental emission (whether in or outside of the authorized band) shall not exceed —13 dBm/MHz
within 0 to B megahertz (where B is the bandwidth in megahertz of the assigned channel or multiple
contiguous channels of the End User Device) above the upper CBSD-assigned channel edge and within 0 to
B megahertz below the lower CBSD-assigned channel edge. At all frequencies greater than B megahertz
above the upper CBSD assigned channel edge and less than B megahertz below the lower CBSD-assigned
channel edge, the conducted power of any End User Device emission shall not exceed —25 dBm/MHz.
Notwithstanding the emission limits in this paragraph, the Adjacent Channel Leakage Ratio for End User
Devices shall be at least 30 dB.

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and End User
Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall not exceed —25
dBm/MHz, and the conducted power of emissions below 3530 MHz or above 3720 MHz shall not exceed
—40dBm/MHz.

Limits for Radiated spurious emissions(UE)

Frequency range Limit Level /Resolution Bandwidth
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30 MHz t037000 MHz -13dBm/1MHz

Measurement Uncertainty:

Item Uncertainty

Expanded Uncertainty (30MHz-150MHz) 3.82 dB (k=2)
Expanded Uncertainty (150MHz-1000MHz) 3.97dB (k=2)
Expanded Uncertainty (1GHz-3GHz) 3.09dB (k=2)
Expanded Uncertainty (3GHz-6GHz) 3.29dB (k=2)
Expanded Uncertainty (6GHz-18GHz) 3.91dB (k=2)
Expanded Uncertainty (18GHz-26GHz) 4.60dB (k=2)
Expanded Uncertainty (26GHz-40GHz) 4.77dB (k=2)

Test Setup:

The EUT was placed in an anechoic chamber. The Wireless Communications Test Set was used to set the

TX channel and power level and modulate the TX signal with different bit patterns.

Test Method:

The measurement method is substitution method accordance with section 2.2.12 of ANSI/TIA-603-E: Land

Mobile FM or PM Communications Equipment Measurement and Performance Standards.

(a) Connect the equipment as illustrated and measure the spurious emissions as the method as above. The

distance from the device to the antenna is 3 m .

Antenna

STANDARD
TRANSMITTER
UNDER TEST | TRANSMITTER

LOAD

TURNTABLE
STANDARD TEST SITE

(b) Reconnect the equipment as illustrated.

SPECTRUM
ANALYZER
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Substitution Test
Antenna Antenna

RF SIGNAL SPECTRUM
GENERATOR ANALYZER
TURNTAEBLE

1 STANDARD TEST SITE

(c) Remove the transmitter and replace it with a substitution antenna. The center of the substitution antenna
should be approximately at the same location as the center of the transmitter.

(d) Feed the substitution antenna at the transmitter end with a signal generator connected to the antenna by
means of a non-radiating cable. With the antennas at both ends horizontally polarized, and with the signal
generator tuned to a particular spurious frequency, raise and lower the test antenna to obtain a maximum
reading at the spectrum analyzer. Adjust the level of the signal generator output until the previously
recorded maximum reading for this set of conditions is obtained. This should be done carefully repeating
the adjustment of the test antenna and generator output.

(e) Repeat step d) with both antennas vertically polarized for each spurious frequency.

(f) Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the readings
obtained in steps d) and e) by the power loss in the cable between the generator and the antenna, and further
corrected for the gain of the substitution antenna used relative to an ideal half-wave dipole antenna by the

following formula:
Pya(dBm) = P¢(dBm) — cable loss (dB) + Antenna Gain (dB)

where:
Pd is the dipole equivalent power and Pg is the generator output power into the substitution antenna.

Note: All modes of Radiated Spurious Emission were tested,only the worst case was reported.
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6.6.1 LTE Radiated Spurious Emission Results

Test frequency: 30MHz-37GHz
All modes were tested,only the worst case of each band was reported.
NR N48 Radiated Spurious Emission Results

Test Data (40M bandwidth BPSK Mode CH638000)

Generator Spurious
. Antenna
Frequency output Cable loss Antenna Emission L.
Polarization
[MHZz] power(Pg) [dB] Gain [dB] Power (Pd) (H/V]
[dBm] [dBm]

166.374000 -72.30 0.3 59 -66.70 A"
1854.200000 -70.92 1.1 9.8 -62.22 H
5077.741936 -79.74 2.0 12.6 -69.14 H
10470.500000 -65.33 34 10.8 -57.93 A"
12780.815217 -68.28 4.4 13.4 -59.28 H
14588.641304 -62.83 4.1 11.4 -55.53 \Y

NR N48 Radiated Spurious Emission Results

Test Data (40M bandwidth BPSK Mode CH641666)

Generator Spurious
. Antenna
Frequency output Cable loss Antenna Emission L.
Polarization
[MHZz] power(Pg) [dB] Gain [dB] Power (Pd) (H/V]
[dBm] [dBm]

166.374000 -72.19 0.3 59 -66.59 \Y

398.340000 -78.99 0.5 6.5 -72.99 H
2466.400000 -66.33 1.3 10.5 -57.13 \Y
9200.500000 -68.33 33 11.3 -60.33 \Y
10471.00000 -65.62 34 10.8 -58.22 A"
14528.152174 -62.66 4.6 11.5 -55.76 \Y
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NR N48 Radiated Spurious Emission Results
Test Data (40M bandwidth BPSK Mode CH645333)

Generator Spurious
. Antenna
Frequency output Cable loss Antenna Emission L.
Polarization
[MHZz] power(Pg) [dB] Gain [dB] Power (Pd) [H/V]
[dBm] [dBm]

166.374000 -72.74 0.3 59 -67.14 \Y
1849.300000 -71.12 1.1 9.8 -62.42 H
2432.400000 -65.85 1.3 10.6 -56.55 H
9183.000000 -68.51 3.1 11.3 -60.31 \Y
10453.500000 -65.55 3.5 10.8 -58.25 \Y
14535.000000 -62.60 4.6 11.5 -55.70 \Y
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6.7. Band Edge

Specifications: FCC Part 2.1051,2.1053, 96.41

DUT Serial Number: | IMEI:864680060006479

Ambient Temperature:15°C-35°C
Test conditions: Relative Humidity:30%-60%
Air pressure: 86-106kPa

Test Results: Pass

Limit Level Construction:
According to Part 96.41(e):(i) Except as otherwise specified in paragraph (e)(2) of this section, for

channel and frequency assignments made by the SAS to CBSDs, the conducted power of any CBSD
emission outside the fundamental emission bandwidth as specified in paragraph (e)(3) of this section
(whether the emission is inside or outside of the authorized band) shall not exceed —13 dBm/MHz within
0-10 megahertz above the upper SAS-assigned channel edge and within 0-10 megahertz below the lower
SAS-assigned channel edge. At all frequencies greater than 10 megahertz above the upper SAS assigned
channel edge and less than 10 MHz below the lower SAS assigned channel edge, the conducted power of
any CBSD emission shall not exceed —25 dBm/MHz. The upper and lower SAS assigned channel edges are
the upper and lower limits of any channel assigned to a CBSD by an SAS, or in the case of multiple
contiguous channels, the upper and lower limits of the combined contiguous channels.

(i) Except as otherwise specified in paragraph (e)(2) of this section, for channel and frequency assignments
made by a CBSD to End User Devices, the conducted power of any End User Device emission outside the
fundamental emission (whether in or outside of the authorized band) shall not exceed —13 dBm/MHz
within 0 to B megahertz (where B is the bandwidth in megahertz of the assigned channel or multiple
contiguous channels of the End User Device) above the upper CBSD-assigned channel edge and within 0 to
B megahertz below the lower CBSD-assigned channel edge. At all frequencies greater than B megahertz
above the upper CBSD assigned channel edge and less than B megahertz below the lower CBSD-assigned
channel edge, the conducted power of any End User Device emission shall not exceed —25 dBm/MHz.
Notwithstanding the emission limits in this paragraph, the Adjacent Channel Leakage Ratio for End User
Devices shall be at least 30 dB.

(2) Additional protection levels. Notwithstanding paragraph (e)(1) of this section, for CBSDs and End User
Devices, the conducted power of emissions below 3540 MHz or above 3710 MHz shall not exceed —25
dBm/MHz, and the conducted power of emissions below 3530 MHz or above 3720 MHz shall not exceed
—40dBm/MHz.

Measurement Uncertainty:

Item Uncertainty

Expanded Uncertainty 1.28 dB (k=2)

Test Setup:
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During the test, the EUT was controlled via the Wireless Communications Test Set to ensure max power
transmission and proper modulation and measured by spectrum analyzer.

EUT

Universal Radio
Communication
Tester

Power Divider

spectrum analyzer

Test Method:

1) The EUT was coupled to the EMI test receiver analyzer mode and the base station simulator through a
power divider. The lost of the cables the test system is calibrated to correct the readings.
2) The spectrum analyzer was set to Average Detector function and Maximum hold mode.

3) The resolution Bandwidth of the spectrum analyzer was a little greater than 1% of the 26dB emission

Bandwidth.
Notel: In this test item, the OBW test data do only use the OBW values to calculate RBW setting for the

1RB band edge test .
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6.7.1 Band Edge Results
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