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REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description
0 April 05, 2024 Initial Release
1 May 08, 2024 Added notes on pages 58 and 80, and revised a note on page 129.
Notice
Content

Engineering Statement:

The measurements shown in this report were made in accordance with the procedures indicated, and the emissions from
this equipment were found to be within the limits applicable. | assume full responsibility for the accuracy and
completeness of these measurements, and for the qualifications of all persons taking them. It is further stated that upon
the basis of the measurements made, the equipment tested is capable of operation in accordance with the requirements
of the FCC Rules under normal use and maintenance.

The results shown in this test report only apply to the sample(s), as received, provided by the applicant, unless otherwise
stated.
The test results have only been applied with the test methods required by the standard(s).

The laboratory is not accredited for the test results marked *.
Information provided by the applicant is marked **.
Test results provided by external providers are marked ***.

When confirmation of authenticity of this test report is required, please contact www.hct.co.kr
The test results in this test report are not associated with the ((KS Q) ISO/IEC 17025) accreditation by KOLAS (Korea

Laboratory Accreditation Scheme) / A2LA (American Association for Laboratory Accreditation) that are under the
ILAC (International Laboratory Accreditation Cooperation) Mutual Recognition Agreement (MRA).
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1. GENERAL INFORMATION
1.1. APPLICANT INFORMATION

Company Name ADRF KOREA, Inc.

Company Address 5-5, Mojeon-Ri, Backsa-Myun, Icheon-Citi, Kyunggi-Do, Korea

1.2. PRODUCT INFORMATION

EUT Type DAS
EUT Serial Number AVL20PAWBTPXXXXXX
Power Supply -48 VDC(-36 ~-52 VDC)
Band Name Downlink (MHz)
AWS 2110~2180
Frequency Range PCS 1930~1995
WCS 2350~2 360
BRS/EBS 2496 ~ 2690
Tx Output Power 20 dBm
Band Name Ant. Peak Gain (dBi)
AWS
Antenna Peak Gain PCS 42
WCS
4.5
BRS/EBS
1.3. TEST INFORMATION
FCC Rule Parts CFR 47 Part 2, Part 24, Part 27
Measurement Standards KDB 935210 D05 v01r04, KDB 971168 D01 v03r01, ANSI C63.26-2015

74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383 KOREA

Test Location
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2. FACILITIES AND ACCREDITATIONS
2.1. FACILITIES

The SAC(Semi-Anechoic Chamber) and conducted measurement facility used to collect the radiated data are
located at the 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383, Rep. of KOREA. The
site is constructed in conformance with the requirements of ANSI C63.4. (Version :2014) and CISPR Publication22.
Detailed description of test facility was submitted to the Commission and accepted dated March 11, 2024 (CAB
identifier: KR0032).

2.2. EQUIPMENT

Radiated emissions are measured with one or more of the following types of linearly polarized antennas: tuned
dipole, bi-conical, log periodic, bi-log, and/or ridged waveguide, horn. Spectrum analyzers with pre-selectors and
quasi-peak detectors are used to perform radiated measurements.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for making
measurements.

All receiving equipment conforms to CISPR Publication 16-1, “Radio Interference Measuring Apparatus and

Measurement Methods.”
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3. TEST SPECIFICATIONS
3.1. STANDARDS

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with FCC CFR 47 Part 2, Part 24, Part 27

Description Reference Results
AGC threshold KDB 935210 D05 v01r04 3.2 Compliant
Out-of-band rejection KDB 935210 D05 v01r04 3.3 Compliant
Input-versus-output signal comparison §2.1049 Compliant
2.1046,
Input/output power and amplifier/booster gain §24.232, Compliant
§27.50 (a), (d), (h)
o 2.1051,
Out-of-band/out-of-block emissions
. o §24.238, Compliant
and spurious emissions
§27.53 (a), (h), (m)
2.1053,
Spurious emissions radiated §24.238, Compliant
§27.53 (a), (h), (m)
§2.1055,
Frequency Stability §24.235, Compliant
§27.54
F-TP22-03 (Rev. 06) Page 7 of 135
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3.2. ADDITIONAL DESCRIPTIONS ABOUT TEST

Except for the following cases, EUT was tested under normal operating conditions.

: Out-of-band rejection test requires maximum gain condition without AGC.

The test was generally based on the method of KDB 935210 D05 v01r04 and only followed ANSI C63.26-2015 if there

was no test method in KDB standard.

EUT was tested with following modulated signals provide by applicant.

Band Name Tested signals
LTE 20 MHz
AWS
5G NR 60 MHz
LTE 20 MHz
PCS
5G NR 60 MHz
LTE 10 MHz
WCS
5G NR 10 MHz
BRS/EBS 5G NR 100 MHz

The tests results included actual loss value for attenuator and cable combination as shown in the table below.

:Input Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)
1900 5.496 2350 5.118
1950 5.459 2400 5.223
2000 4.796 2450 4.766
2050 5.594 2500 5.352
2100 5.536 2550 5.341
2150 4.819 2600 4.514
2200 5.208 2650 5.405
2250 5.506 2700 5.310
2300 5.116 - -
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: Output Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)
2 30.307 3000 32.500
10 29.429 4000 33.048
30 29.454 5000 35.091
50 29.484 6000 35.960
100 29.606 7000 36.897
200 29.898 8000 37.980
300 30.086 9000 38.013
400 30.292 10 000 38.550
500 30.333 11000 39.303
600 30.602 12000 40.238
700 30.769 13000 42.032
800 30.859 14 000 43.273
900 30.947 15000 44.491
1000 30.964 16 000 43.084
1100 31.088 17 000 41.480
1200 31.290 18 000 41.377
1300 31.333 19000 41.294
1400 31.397 20000 40.817
1500 31.490 21000 41.250
1600 31.589 22000 43.457
1700 31.517 23000 41.098
1800 31.715 24000 40.769
1900 31.882 25000 42.814
2000 31.899 26 000 45.973
2100 32.036 27000 47.552
2200 31.973 - -
2300 32.011 - -
2400 32.093 - -
2500 32.392 - -
2600 32.168 - -
2700 32.178 - -
2800 32.483 - -
2900 32.519 - -
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3.3. MEASUREMENTUNCERTAINTY

Description Condition Uncertainty
9 kHz ~ 30 MHz 4.36dB
30 MHz~ 1 GHz 5.70dB
Radiated Disturbance
1GHz ~ 18 GHz 5.52dB
18 GHz ~ 40 GHz 5.66 dB

Coverage factor k=2, Confidence levels of 95 %

3.4. STANDARDS ENVIRONMENTAL TEST CONDITIONS

Temperature +15°Cto+35°C
Relative humidity 30 % to 60 %
Air pressure 860 mbar to 1 060 mbar
F-TP22-03 (Rev. 06) Page 10 of 135
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3.5. TEST DIAGRAMS
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4, TEST EQUIPMENTS
. i Due to Calibration
Equipment Model Manufacturer Serial No. o
Calibration Interval
MXA Signal Analyzer N9020A Keysight MY51240656 = 12/28/2024 = Annual
PXA Signal Analyzer N9030A Keysight MY52350879 = 04/13/2024 Annual
MXG Vector Signal Generator N5182A Agilent MY46240807  12/13/2024  Annual
MXG Vector Signal Generator N5182A Agilent MY50141649 08/16/2024 Annual
MXG Vector Signal Generator N5182A Agilent MY47070406  02/13/2025 Annual
MXG Vector Signal Generator N5182A Agilent MY50140312 01/16/2025 Annual
Weinschel
30 dB Attenuator WA93-30-33 ! i 0190 03/19/2025 Annual
Associates
APl Weinschel,
30 dB Attenuator 67-30-33 Inc CL4339 05/02/2024 Annual
AC Power Supply PCR2000MA KIKUSUI ZL002530 12/29/2024 Annual
Switch S46-SV11 KEITHLEY 1035126 N/A N/A
Temperature and Humidity NY-
NY-THR18750 NANGYEAL 01/04/2025 Annual
Chamber 200912201A
Controller(Antenna mast & C03000/1251/
C03000 Innco systems N/A N/A
Turn Table) y 48920320/P / /
Antenna Position Tower MA4640/800-XP-EP Innco system N/A N/A N/A
Turn Table DS2000-S Innco systems N/A N/A N/A
Turn Table Turn Table Ets N/A N/A N/A
Amp & Filter Bank Switch
FBSM-01B TNM system TM20090002 N/A N/A
Controller
Loop Antenna FMZB 1513 Schwarzbeck 1513-333 03/07/2026  Biennial
Trilog Super Broadband
1'og Sup VULB 9168 Schwarzbeck ~ 91680895  08/16/2024  Biennial
Antenna
Horn Antenna BBHA 9120D Schwarzbeck 02296 05/18/2024  Biennial
H Ant
ornAntenna BBHA9170 Schwarzbeck BBHA9170124 03/28/2025  Biennial
(15 GHz ~ 40 GHz)
RF Switching System FBSR-04C(7G HPF+LNA)  T&M system S4L5 08/18/2024 Annual
LOW NOISE AMPLIFIER TK-PA1840H TESTEK 170011-L 10/20/2024 Annual

Note:

1. Equipment listed above that calibrated during the testing period was set for test after the calibration.
2. Equipment listed above that has a calibration due date during the testing period, the testing is completed before

equipment expiration date.
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5. TEST RESULT
5.1. AGC THRESHOLD

Test Requirement:
KDB 935210 D05 v01r04
Testing at and above the AGC threshold is required.

Test Procedures:
Measurements were in accordance with the test methods section 3.2 of KDB 935210 D05 v01r04.

In the case of fiber-optic distribution systems, the RF input port of the equipment under test (EUT) refers to the RF
input of the supporting equipment RF to optical convertor; see also descriptions and diagrams for typical DAS
booster systems in KDB Publication 935210 D02

Devices intended to be directly connected to an RF source (donor port) only need to be evaluated for any over-the-
air transmit paths.

a) Connect asignal generator to the input of the EUT.

b) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation as
necessary.

c) Thesignal generator should initially be configured to produce either of the required test signals.

d) Setthesignal generator frequency to the center frequency of the EUT operating band.

e) While monitoring the output power of the EUT, measured using the methods of ANSI C63.26-2015 subclause
5.2.4.4.1,increase the input level until a 1 dB increase in the input signal power no longer causes a 1 dB increase
in the output signal power.

f)  Record this level as the AGC threshold level.

g) Repeatthe procedure with the remaining test signal.

Output power measurement in subclause 5.2.4.4.1 of ANSI C63.26
a) Setspanto2xto3xthe OBW.

b) Set RBW = 1% to 5% of the OBW.

c) SetVBW = 3xRBW.

d) Set number of measurement points in sweep = 2 x span / RBW.

e) Sweep time: auto-couple

f)  Detector = power averaging (rms).

g) Ifthe EUT can be configured to transmit continuously, then set the trigger to free run.

h) Omit

i)  Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple. To accurately
determine the average power over multiple symbols, it can be necessary to increase the number of traces to be
averaged above 100 or, if using a manually configured sweep time, increase the sweep time.

j)  Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s band or
channel power measurement function, with the band/channel limits set equal to the OBW band edges. If the
instrument does not have a band or channel power function, then sum the spectrum levels (in linear power
units) at intervals equal to the RBW extending across the entire OBW of the spectrum.
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Test Results:

Center Frequency = AGC Threshold Output Level
Test Band Link Signal
(MHz) Level (dBm) (dBm)
LTE 20 MHz 2145.00 0 20.18
AWS
5G NR 60 MHz 2145.00 0 19.87
cs LTE 20 MHz 1962.50 0 19.34
P
Downlink 5G NR 60 MHz 1962.50 0 19.34
LTE 10 MHz 2355.00 0 20.24
WCS
5G NR 10 MHz 2355.00 0 19.93
BRS/EBS 5G NR 100 MHz 2593.00 0 19.89
F-TP22-03 (Rev. 06) Page 15 of 135
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5.2. OUT-OF-BAND REJECTION

Test Requirement:
KDB 935210 D05 v01r04

Out-of-band rejection required.

Test Procedures:

Measurements were in accordance with the test methods section 3.3 of KDB 935210 D05 v01r04.

A signal booster shall reject amplification of other signals outside of its passband. Adjust the internal gain control

of the EUT (if so equipped) to the maximum gain for which equipment certification is sought.

a) Connect asignal generator to the input of the EUT.
b) Configure a swept CW signal with the following parameters:
1) Frequency range = £250 % of the passband, for each applicable CMRS band.
2) Level=asufficient level to affirm that the out-of-band rejection is > 20 dB above the noise floor and will not
engage the AGC during the entire sweep.
3) Dwell time=approximately 10 ms.
4)  Number of points = SPAN/(RBW/2).

¢) Connect aspectrum analyzer to the output of the EUT using appropriate attenuation.

d) Setthe span of the spectrum analyzer to the same as the frequency range of the signal generator.

e) Set the resolution bandwidth (RBW) of the spectrum analyzer to be 1 % to 5 % of the EUT passband, and the
video bandwidth (VBW) shall be set to = 3 x RBW.

f)  Setthe detector to Peak Max-Hold and wait for the spectrum analyzer’s spectral display to fill.

g) Place a marker to the peak of the frequency response and record this frequency as fo.

h) Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —20 dB down amplitude, to determine the 20 dB
bandwidth.

i) Capture the frequency response of the EUT.

i) Repeat for all frequency bands applicable for use by the EUT.
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5.3. INPUT-VERSUS-OUTPUT SIGNAL COMPARISON

Test Requirement:

§2.1049 Measurements required: 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 specified conditions of § 2.1049 (a) through (i) as applicable.

Test Procedures:
Measurements were in accordance with the test methods section 3.4 of KDB 935210 D05 v01r04.

A 26 dB bandwidth measurement shall be performed on the input signal and the output signal; alternatively, the
99% OBW can be measured and used. See KDB Publication 971168 [R8] for more information on measuring OBW.

a) Connect asignal generator to the input of the EUT.

b) Configure the signal generator to transmit the AWGN signal.

c) Configure the signal amplitude to be just below the AGC threshold level (see 3.2), but not more than 0.5 dB
below.

d) Connectaspectrum analyzer to the output of the EUT using appropriate attenuation.

e) Set the spectrum analyzer center frequency to the center frequency of the operational band under test. The
span range of the spectrum analyzer shall be between 2 times to 5 times the emission bandwidth (EBW) or
alternatively, the OBW.

f)  The nominal RBW shall be in the range of 1 % to 5 % of the anticipated OBW, and the VBW shall be = 3 x RBW.

g) Set the reference level of the instrument as required to preclude the signal from exceeding the maximum
spectrum analyzer input mixer level for linear operation. In general, the peak of the spectral envelope must be
more than [10 log (OBW / RBW)] below the reference level. Steps f) and g) may require iteration to enable
adjustments within the specified tolerances.

h) The noise floor of the spectrum analyzer at the selected RBW shall be at least 36 dB below the reference level.

i) Setspectrum analyzer detection function to positive peak.

j)  Setthetrace mode to max hold.

k) Determine the reference value: Allow the trace to stabilize. Set the spectrum analyzer marker to the highest
amplitude level of the displayed trace (this is the reference value) and record the associated frequency.

[)  Place two markers, one at the lowest and the other at the highest frequency of the envelope of the spectral
display, such that each marker is at or slightly below the —26 dB down amplitude. The 26 dB EBW (alternatively
OBW) is the positive frequency difference between the two markers. If the spectral envelope crosses the —26
dB down amplitude at multiple points, the lowest or highest frequency shall be selected as the frequencies that
are the furthest removed from the center frequency at which the spectral envelope crosses the —26 dB down
amplitude point.

m) Repeat steps e) to |) with the input signal connected directly to the spectrum analyzer (i.e., input signal
measurement).

n) Compare the spectral plot of the input signal (determined from step m) to the output signal (determined from
step ) to affirm that they are similar (in passband and rolloff characteristic features and relative spectral
locations), and include plot(s) and descriptions in test report.

0) Repeatthe procedure [steps e) to n)] with the input signal amplitude set to 3 dB above the AGC threshold.

p) Repeat steps e) to o) with the signal generator set to the narrowband signal.

gq) Repeatstepse)to p) for all frequency bands authorized for use by the EUT.
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Test Band Link Signal Centezl\l/zlLeZq)uency 99(://(;'_(')5\,\, 26 (dMBHO:W
LTE 20 MHz 2145.00 17.872 19.499
AWS 5G NR 60 MHz 2 145.00 57.691 59.846
PCS LTE 20 MHz 1962.50 17.878 19.607
Downlink 5G NR 60 MHz 1962.50 57.840 59.840
WeS LTE 10 MHz 2355.00 8.9496 9.828
5G NR 10 MHz 2355.00 8.5855 9.382
BRS/EBS 5G NR 100 MHz 2593.00 96.874 100.447
Tabular data of Output Occupied Bandwidth
Test Band Link Signal CenteEI\I/zlLeZq)uency 99(3:2?\,\/ 26 (dMBH(z;BW
AWS LTE 20 MHz 2 145.00 17.872 19.683
5G NR 60 MHz 2 145.00 57.809 59.790
PCS LTE 20 MHz 1962.50 17.835 19.678
Downlink 5G NR 60 MHz 1962.50 57.743 59.765
WeS LTE 10 MHz 2355.00 8.9521 9.783
5G NR 10 MHz 2355.00 8.5951 9.376
BRS/EBS 5G NR 100 MHz 2593.00 96.767 100.411
Tabular data of 3 dB above the AGC threshold Input Occupied Bandwidth
Test Band Link Signal CenteEI\I/zlLeZq)uency 99(:/:'_?2?\,\/ 26 (dMBH(z;BW
LTE 20 MHz 2 145.00 17.907 19.707
AWS 5G NR 60 MHz 2 145.00 57.767 59.814
pCS LTE 20 MHz 1962.50 17.897 19.577
Downlink 5G NR 60 MHz 1962.50 57.672 59.832
WeS LTE 10 MHz 2355.00 8.9610 9.848
5G NR 10 MHz 2355.00 8.5824 9.402
BRS/EBS 5G NR 100 MHz 2593.00 96.969 100.446
Tabular data of 3 dB above the AGC threshold Output Occupied Bandwidth
Test Band Link Signal Centezl\l/:l:_'ezq)uency 99((I)\//(I)I-?ZI)BW 26 (dMBHCZ);BW
AWS LTE 20 MHz 2 145.00 17.896 19.335
5G NR 60 MHz 2 145.00 57.803 59.809
pCS LTE 20 MHz 1962.50 17.836 19.559
Downlink 5G NR 60 MHz 1962.50 57.676 59.755
WeS LTE 10 MHz 2355.00 8.9570 9.858
5G NR 10 MHz 2355.00 8.5890 9.331
BRS/EBS 5G NR 100 MHz 2593.00 96.713 100.394
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Measured Occupied Bandwidth Comparison

Variant of Input and 3 dB
Variant of Input and Output above the AGC threshold

TestBand Link Signal Occupied Bandwidth (%)  Output Occupied Bandwidth
(%)

LTE 20 MHz 0.944 -1.888

AWS
5G NR 60 MHz -0.094 -0.008
PCS LTE 20 MHz 0.362 -0.092
Downlink 5G NR 60 MHz -0.125 -0.129
LTE 10 MHz -0.458 0.102

WCS
5G NR 10 MHz -0.064 -0.755
BRS/EBS 5G NR 100 MHz -0.036 -0.052

# Change in input-output OBW is less than £5 %
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Plot data of Occupied Bandwidth

Report No. HCT-RF-2404-FC003-R1

Input / AWS / Downlink / LTE 20 MHz

li’llt'ﬂl Specarum-Anntyzer - (ecigied (I

Eenter Freqg 2. 14!1EIUUUUU GHz

#IEU!InII_I‘M'

_Ref 20.00 dBm

{Center 2.145 GHz
¥Res BIW 200 kHz

Occupled Bandwidth

EIETE VM ALIT
Ciﬂ!lltFrlq 2.145000000 G

—¥- Trigi Fres Run H‘uganInl 1005100
Phtten; 20 4B

LT2121 Peiket 13, 3024

Radio Std: None Froquency

RadieDavice; BTS

#VBW 620 kHz

Total Power

17.872 MHz

Transmit Freq Error
¥ dB Bandwidth

16.708 kHz
19.50 MHz x dB

OBW Power 89,00 %

-26.00 d&

Lgzramz

Output / AWS / Downlink / LTE 20 MHz

l'i"'lt'ﬂl SpECATHm Mnhznr feiied (W

Eenter Freqg 2. 14!1EIUUUUU GHz

SIF G alndl niw

_Ref 30.00 dBm

Icenter 2.145 GHz
¥Res BIW 200 kHz

Occuplied Bandwidth

Fri I3 KM ALT
Ciﬂ!lltFrlq 2145000000 G
Trig: Fras Run mmHnld 1067100
fhtten: 10 4B

LT3 P ket 13, J024

Radio Std: None Fraguency

Radio Davice; BTS

Center Freq
2.145000000 GHz,

) - Bpaﬁ' 40 MH.I-
#VBW 620 kKHz Sweep 1ms

Total Power 27.4 dBm

17.872 MHz

Transmit Freq Error
¥ dB Bandwidth

3,540 kHz
19.68 MHz x dB

OBW Power
-26.00 dB

L sz
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Report No. HCT-RF-2404-FC003-R1

3 dB above the AGC threshold Input / AWS / Downlink / LTE 20 MHz

Agilens Specirum Anntyzer - (ecipied [T

o AL F T
Center Freg 2.145000000 GHz

BIF G alnd niw

_Ref 20.00 dBm

Icenter 2.145 GHz
teRes BIW 200 kHz

Occuplied Bandwidth

1751158 Pkeb 13, 2024
Radia Std: None

| SErEEuhT] ] LA ALIT
Center Frag: 2.145000000 GHz
AugiHald; 1005100

Froguency

Trig: Fres Run

Fhiton; 20 d3 RadioDavice; BTS

Center Freq
2145000000 GHz

Span 40 MHz
#VEBW 620 kHz Sweep 1ms

Total Power 10.7 dBm

17.907 MHz

Transmit Freq Error
¥ dB Bandwidth

25,530 kHz
19.71 MHz

OBW Power

x dB -26.00 dB&

L sz

3 dB above the AGC threshold Output / AWS / Downlink / LTE 20 MHz

Agilent Specirum Anntyzer - tecipied [T

T G [ ! CHEAE
2.145000000 GHz

BIF G alndl niw

_Ref 30.00 dBm

[Center 2.145 GHz
teRes BIW 200 kHz

Occuplied Bandwidth

LT, Feby 13, 2024
Radios Std: Mone

|__SErEEdNT] ] LY ALTT
Center Frag: 2.135000000 GHz
Trig: Fres Run AugiMold: 1005100
#haten; 10 3

Froguency

RadioDavice; BTS

Center Freq
2145000000 GHz

#VEBW 620 kHz

Total Power 27.7 dBm

17.896 MHz

Transmit Freq Error
¥ dB Bandwidth

29.314 kHz
19.34 MHz

OBW Power
x dB

99.00 %
-26.00 dB&

Oggramus
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Report No. HCT-RF-2404-FC003-R1

Input / AWS / Downlink / 5G NR 60 MHz

lent Spectrum snntyzer - (heipied (14

BIF G alnd niw

Occuplied Bandwidth

EriE

Center Freg: 2.145000000 G
Trig: Fres Rum Augd

Fhiton; 20 d3

#VEBW 1.8 WHz

Total Power

57.691 MHz

Transmit Freq Error
¥ dB Bandwidth

6,140 kHz
59.85 MHz x dB

OBW Power

Hold: 1005900

ALTT LI55015 Piikety 13, 2024

Radio Std: None Frequancy

RadioDavice; BTS

J,

| Bt ey

8.0
-26.00 dB&

L sz

Output / AWS / Downlink / 5G NR 60 MHz

0 Specarum Anntyzer - (ecpied [T

i:_enqr Fre

BIF G alndl niw

o
|
i

Icenter 2.945GHz
#Res BIW 620 kHz

Occuplied Bandwidth

ErE

Center Freg: 2.145000000 G
Trig: Fres Run Augd

Phiten; 10 4B

Foal b g,

#VEBW 1.8 WHz

Total Power

57.809 MHz

Transmit Freq Error
¥ dB Bandwidth

-T2.243 kHz
59.79 MHz x dB

OBW Power

Hold: 1005900

CRLALIT L3550 ket 13, 3024

Radio Std: None Fraguency

RadioDavice; BTS

27.3 dBm

89.00 %
-26.00 dB&

Oggramus
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3 dB above the AGC threshold Input / AWS / Downlink / 5G NR 60 MHz

lent Specaram annlyzer - toeigied (T
R : ! | SErEEdNT] ] LM ALTT 135541 EWikeh 13, 2034 FRaRGE
Center Freg 2.145000000 GHz Center Freqg: 2. 145000000 GHz Radia Sud: Mone
= = ——  Trig: Fres Run AugiHoid: 1005100
BIF G alncl nist Fhiton; 20 d3 RadieDevice: BTS

_Ref 20.00 dBm

Lt e at e s i

R B A g

#VEBW 1.8 NiHz
Occuplied Bandwidth Total Power 10.8 dBm
57.767 MHz

Transmit Freq Error 32.225 kHz OBW Power 89.0
x dB Bandwidth 59.81 MHz x dB -26.00 dB

L) LS T

3 dB above the AGC threshold Output / AWS / Downlink / 5G NR 60 MHz

8 Specrum dnntyzer - (ecipied [Ia
Rl |_SErEENT] 1 LK ALT 1255759 P¥T ek 13, 2024 SR
Center Fre Center Frag: 2.145000000 GHz Radia Sud: Modne
= - —— Irig: Fras Run AugiHoid: 1005100
BIF Galnc nist Fhiton; 10 dB RadieDevice: BTS

Icenter 2.145GHz
‘Res BW 620 kHz SVENW 1.8 MHz

Occupied Bandwidth Total Power 27.5 dBm
57.803 MHz

Transmit Freq Error -36.251 kHz OBW Power 89.00 %

¥ dB& Bandwidth 59.81 MHz x dB -26.00 dB&

L] Ls,',ln'hn:':

F-TP22-03 (Rev. 06) Page 25 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Report No. HCT-RF-2404-FC003-R1

Input / PCS / Downlink / LTE 20 MHz

Agilens Specirum Anntyzer - (ecipied [T
D F

DEA3D1 Dhikeh 07, 2024
Radia Std: None

| __SErEENT] ] LA ALIT
Center Frag: 1882500000 GHz
AugiHald; 1005100

1.9525000“ GHz Frequancy

BIF G alnd niw

Trig: Fres Run

Fhaton; 10 d3 RadioDavice; BTS

_Ref 10.00 dBm

Icenter 1,963 GHz

}#Rl!ﬁ B 200 kHz #VEBW 620 kHz

Total Power B.00 dBm

Occupled Bandwidth

17.878 MHz
2,032 kHz OBW Power
19.61 MHz x dB

Transmit Freq Error

¥ dB& Bandwidth -26.00 dB&

L) LS T

Output / PCS / Downlink / LTE 20 MHz

Agilent Specirum Anntyzer - tecipied [T
D F

D5:33:33 FiFeb 07, 202
Radios Std: Mone

|__SErEEINT] ] LY ALTT
Center Frag: 1.962500000 GHz
Trig: Fres Run AugiMold: 1005100
#haten; 10 3

: y HES
1.962500000 GHz Fraguency

2IF Gl i RadioDavice; BTS

[Center 1.963 GHz
t¥Res BIW 200 kHz

#VEBW 620 kHz

Total Power 27.3 dBm

Occupled Bandwidth

17.835 MHz
23,037 kHz OBW Power
19.68 MHz x dB

99.00 %
-26.00 dB&

Transmit Freq Error
¥ dB Bandwidth

Oggramus
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Report No. HCT-RF-2404-FC003-R1

3 dB above the AGC threshold Input / PCS / Downlink / LTE 20 MHz

Agilens Specirum Anntyzer - (ecipied [T
D F EREE It
Center Freg: 1882500000
Trig: Fres Run
Fhaton; 10 d3

1.962500000 GHz

BIF G alnd niw

?_ene;r Fre

_Ref 10.00 dBm

i
ol
Al

[

[

[
|
|
|

Icenter 1.063 GHz

}#Rl!ﬁ B 200 kHz #VEBW 620 kHz

Occuplied Bandwidth Total Power

17.897 MHz
34.135 kHz OBW Power
19.58 MHz x dB

Transmit Freq Error
¥ dB Bandwidth

GHr
fugdHold: 1001100

ALTT 053357 Phikeh 07, 2124

Radio Std: None Frequancy

RadioDavice; BTS

Center Freq
1.982500000 GHz

Span 40 MHz
Sweep 1ms

11.0 dBm

-26.00 dB&

L sz

3 dB above the AGC threshold Output / PCS / Downlink / LTE 20 MHz

Agilent Specirum Anntyzer - tecipied [T
T EED F | SErEEINT]
Center Freq: 1882500000
—+— Trigi Fres Run
fhiten; 10 4B

5 ! HES
1.962500000 GHz

BIF G alndl niw

_Ref 30.00 dBm

Pyt tad

[Center 1.963 GHz
t¥Res BIW 200 kHz

#VEBW 620 kHz

Occuplied Bandwidth Total Power

17.836 MHz
32174 kHz OBW Power
19.56 MHz x dB

Transmit Freq Error
¥ dB Bandwidth

L
AugiMold: 1005100

CRLALIT D5:34:15 PiiFeb 07, 2024

Radio Std: None Fraguency

RadioDavice; BTS

Center Freq
1.982500000 GHz

27.1 dBm

99.00 %
-26.00 dB&

Oggramus
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Input / PCS / Downlink / 5G NR 60 MHz

lent Specirim Annlyzes - (heipied (1A
o AL 5 I | SEREEANT] | LI ALTT 10252 AMFahb 08, 2024 Froguancy
Center Freg 1.962500000 GHz Center Freg: 1882500000 GHz Radis Std: Mone
= = ——  Trig: Fres Run AugiHoid: 1005100
BIF G alncl nist Phiten: 20 dB RadieDevice: BTS

_Ref 20.00 dBm

| : )
e s A L e s A e byl ol

A [ gt e

Icenter 1,063 GH
}#Rm_: BW 620 KHz #VEW 1.8 MHz

Occuplied Bandwidth Total Power 10.4 dBm
57.840 MHz

Transmit Freq Error 4.442 kHz2 OBW Power 9.0
x dB Bandwidth 59.84 MHz x dB -26.00 dB

LLac) L arams

Output / PCS / Downlink / 5G NR 60 MHz

0 Spectrun anntyEer - (eigied [
e L : ] CHRE |__SEREEAhT]; 1 LI ALTT 102500 AMFah 03, 029 R
Center Freq 1.962500000 GHz Center Freg: 1862500000 BHz Radio Std: Mone
= - ——  Trig: Fras Run AugiHoid: 1005100
BIF Galnc nist Fhiton; 10 dB RadieDevice: BTS

_Ref 30.00 dBm

I e

Icenter 1.063 GHz
}#Rl!ﬁ Bl G620 kH2 #VBW 1.8 MHz

Occupied Bandwidth Total Power 27.1 dBm
57.743 MHz

Transmit Freq Error -11.530 kHz OBW Power 89,00 %

x dB Bandwidth 59.77 MHz x dB -26.00 dB

L] Ls,',ln'hn:':
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3 dB above the AGC threshold Input / PCS / Downlink / 5G NR 60 MHz

Agilens Specirum Anntyzer - (ecipied [T
o AL F 5 I | SEREEANT] | LI ALTT 102519 AWFah 08, 2024 Froguancy
Center Freg 1.962500000 GHz Center Freg: 1882500000 GHz Radis Std: Mone
= = ——  Trig: Fres Run AugiHoid: 1005100
BIF G alncl nist Phiten: 20 dB RadieDevice: BTS

_Ref 20.00 dBm

TE P AT

center 1.063GHz T Spaniz0MAz
}#Rl!ﬁ B 620 kHz #VEBW 1.8 WHz Sweep 1ms
Occupled Bandwidth Total Power 13.2 dBm
57.672 MHz
Transmit Freq Error 28.403 kHz OBW Power
¥ dB& Bandwidth 59.83 MHz x dB -26.00 dB&

LLac) L arams

3 dB above the AGC threshold Output / PCS / Downlink / 5G NR 60 MHz

Agilent Specirum Anntyzer - tecipied [T
D i [ I CHAE | EEREEUNT] 1 LIGMALTT 1025 Fabi 03, 2024 Froquency
1.962500000 GHz Center Freg: 1862500000 GHz Radia Std: Mone
—+— Trigi Fres Run AugiHold: 1005100

BIF Galnc nist Fhiton; 10 dB RadieDevice: BTS

Icenter 1.063 GHz
}#Rl!ﬁ Bl G620 kH2 #VBW 1.8 MHz

Occupied Bandwidth Total Power 26.5 dBm
57.676 MHz

Transmit Freq Error 22485 kHz OBW Power 99.00 %

¥ dB& Bandwidth 59.76 MHz x dB -26.00 dB&

L] Ls,',ln'hn:':
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Input / WCS / Downlink / LTE 10 MHz

By s ik S sCrram

Fil

Atyz - Doooped B o | i

F AT O3B 4, 10249

| SEMSEINT] SDUNCE.OFF | &l
Cervier Freq: 2365000000 GHz
e Trig: Free Run FAvg|Hodd: 1007100
#AFGaind oo #anen: 20 48 Radio Device: BTS

Radio $td: None

Cenlter 2.35500 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.933 ms
Occupied Bandwidth Total Power 7.19 dBm
8.9496 MHz
Transmit Freq Ermmor 3.544 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.828 MHz x dB <26.00 dB

L] g mramus

Output /WCS / Downlink / LTE 10 MHz

Ephnaht St A - Docused 09 o |2 i
B F i BPE | ENSEEHT]SDUNCE OFF | AL AT 03:3B: 33 PMFeb 14, 2029
ter Freg 2.355000000 GHz Cervier Freq: 2365000000 GHz Radie Sid: None
= - . Trig: Free Run FAvg|Haodd: 1007100
A Gaind o #anmen: 10 98 Radia Device: BTS

_ Ref 30.00 dBm

Center Freq
2355000000 GHz

et T8 Y

Center 2.35500 GHz ' T =pan 20.00 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.933 ms

Occupied Bandwidth Total Power 26.3 dBm
8.9521 MHz

Transmit Freq Ermmor 17.601 kHz % of OBW Power 99.00 %%
x dB Bandwidth 9.783 MHz x dB -26.00 dB

Lerac) Ls,',qu.-:':
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3 dB above the AGC threshold Input / WCS / Downlink / LTE 10 MHz

By s ik S sCrram

Fil

Atyz - Doooped B o | i
; [ G AL 15:39:29 FMFeb 14, 2024

Radic $1d: Nane

| SEMSEINT] SDUNCE.OFF |
Cervier Freq: 2365000000 GHz
e Trig: Free Run FAvg|Hodd: 1007100
#AFGaind oo #anen: 20 48 Radio Device: BTS

Cenlter 2.35500 GHz
#Res BW 100 kHz #EW 300 kHz
Occupied Bandwidth Total Power 10.0 dBm
8.9610 MHz
Transmit Freq Ermmor 901 Hz % of OBW Power 99.00 %
x dB Bandwidth 9.848 MHz x dB =26.00 dB

L] g mramus

3 dB above the AGC threshold Output / WCS / Downlink / LTE 10 MHz

Ephnaht St A - Docused 09 o |2 i
B F i BPE | ENSEEHT]SDUNCE OFF | G AL PMFeb 14, 2029
ter Freq 2.355000000 GHz Center Freq: 2365000000 GHz . Nahe
= - . Trig: Free Run FAvg|Haodd: 1007100
A Gaind o #anmen: 10 98 Radia Device: BTS

_ Ref 30.00 dBm

Center Freq
2355000000 GHz

Center 2.35500 GHz ' T =pan 20.00 MHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.933 ms

Occupied Bandwidth Total Power 27.6 dBm
8.9570 MHz

Transmit Freq Ermmor 14.016 kHz % of OBW Power 99.00 %%
x dB Bandwidth 3.858 MHz x dB -26.00 dB

Lerac) Ls,',qu.-:':
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Input / WCS / Downlink / 5G NR 10 MHz

By s ik S sCrram

Fil

Atyz - Doooped B o | i

A4 AT OE:05: 13 FMFeb 14, 1029

| SENSENTISDUNCEOR-| &
Cervier Freq: 2365000000 GHz Radio $td: None
e Trig: Free Run FAvg|Hodd: 1007100
#AFGaind oo #anen: 20 48 Radio Device: BTS

m
Center 2.33500 GHz
#Res BW 100 kHz #BW 300 kHz

Occupied Bandwidth Total Power 6.72 dBm
8.5855 MHz

Transmit Freq Ermmor =3.507 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.382 MHz x dB -26.00 dB

L] g mramus

Output /WCS / Downlink / 5G NR 10 MHz

Kaybight Spitiam Az - Doooped DN o |2 i
RL. | K [ 1 o | SENSENT] SOUINCE OFF | ALIEH AT 0B:09:3LFMFeb 14, 2024
ter Freq 2.355000000 GHz Cervier Freq: 2365000000 GHz Radio $td: None
= - . Trig: Free Run FAvg|Haodd: 1007100
ARGl nel oo #nnmen 10 98 Radis Dewice: BTE

_Ref 30.00 dBm_

Center Freq
2355000000 GHz

Center 2.35500 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.933 ms

Occupied Bandwidth Total Power 26.9 dBm
8.5951 MHz

Transmit Freq Ermmor =8.525 kHz % of OBW Power 99.00 %%

x dB Bandwidth 8,376 MHz x dB -26.00 dB

s Oy srami
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3 dB above the AGC threshold Input / WCS / Downlink / 5G NR 10 MHz

By s ik S sCrram

Fil

AT - Empﬁd‘ll_r\'

i [ | SENSENT] SOUINCE OFF | ALIEH AT 08:10:00 PMFeb 14, 2024
Cervier Freq: 2365000000 GHz Radio $td: None

e Trig: Free Run FAvg|Hodd: 1007100

Sanmen: 20 48

AFGaind oo Radio Device: BTS

_Ref 10.00 dBm

Center Freq
23655000000 GHz

LR SRR R, | SIS ST

Center 2.35500 GHz
HRes BW 100 kHz

~ Span 20.00 MHz

#BW 300 kHz Sweep 1.933 ms

Total Power 9.71 dBm

Occupied Bandwidth

8.5824 MHz
=2 482 kHz
9402 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Ermmor
x dB Bandwidth

L] g mramus

3 dB above the AGC threshold Output / WCS / Downlink / 5G NR 10 MHz

By ik S S Ay - I:m.ped‘ll_r\'

Fil

G AL 0H:10:17 FMFeb 14, 2029

Radio $td: None

Center Freq 2.355000000 GHz
Cents .

A Galnd ow

| SENSELHT SOUNCEDRE| @
Cervier Freq: 2365000000 GHz
- Trig: Free Run FAvg|Haodd: 1007100

#anen: 10 48 Radio Device: BTS

_Ref 30.00 dBm_

Center Freq
2355000000 GHz

o

o) -
Center 2.33500 GHz
#Res BW 100 kHz

0 MHz
Sweep 1.933 ms

#VEW 300 kHz

Total Power 27.2 dBm

Occupied Bandwidth

8.5890 MHz
4.813 kHz
9.331 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Ermmor
x dB Bandwidth

Lerac) Ls,',qu.-:':
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Input / BRS/EBS / Downlink / 5G NR 100 MHz

Eaytight Speitham Anayzs - Dooosed B9 o | i

Rl F ALEN AT 040 T AMPeb LT, 2029

EE1E, Frenq 2.593000000 GHz Center F-r.tq. 2433000000 GHz Radie Std. None
s s e Trig: Free Run Avg|Hodd: 1001100
A Goincl oo Sanmen: 20 48 Radia Device: BTS

Center Freq
2533000000 GHz

R T —
] i—-
Center 2.5930 GHz 5]
#ERes BW 1 MHz #BW 3 MHz
Occupied Bandwidth Total Power 8.08 dBm
96.874 MHz

Transmit Freq Ermmor -33.365 kHz % of OBW Power 99.00 %
x dB Bandwidth 100.4 MHz x dB -26.00 dB

L] g mramus

Output / BRS/EBS / Downlink / 5G NR 100 MHz

Kyt gt Specirum Adayes - Doooped DR o |2 i

BL__ | _fF i | Com [ SENSEHT] SOUNCE Of GG AND NEALLZAMFeR 13, 2020
ter Freq 2.593000000 GHz Cervter Freg: 2523000000 GHz

= - . Trig: Free Run FAvg|Haodd: 1007100

A Gaind o #anen: 10 48 Radio Device: BTS

Radio $td: None

_Ref 30.00 dBm

Center Freq
15,.., A A A A M | 2 533000000 GHEz

Center 2.5930 GHz
#ERes BW 1 MHz #EW 3 MHz

Occupied Bandwidth Total Power 28.1 dBm
96.767 MHz

Transmit Freq Ermmor 1B7.66 kHz % of OBW Power 99.00 %%

x dB Bandwidth 100.4 MHz x dB -26.00 dB
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3 dB above the AGC threshold Input / BRS/EBS / Downlink / 5G NR 100 MHz

Eaytight Speitham Anayzs - Dooosed B9 o | i

El F BLIGN AL 0E:AL:23 AMFeb 15, 2029

EE1E, Frenq 2.593000000 GHz Center F-r.tq. 2433000000 GHz Radie Std. Nene
s s e Trig: Free Run Avg|Hodd: 1001100
A Goincl oo Sanmen: 20 48 Radia Device: BTS

Center Freq
2533000000 GHz

Center 25830 GHz ' T s
Res BW 1 MHz SVEW 3 MHz
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5.4. INPUT/OUTPUT POWER AND AMPLIFIER/BOOSTER GAIN

Test Requirement:

§2.1046 Measurements required: RF power output.

(@) For transmitters other than single sideband, independent sideband and controlled carrier radiotelephone,
power output shall be measured at the RF output terminals when the transmitter is adjusted in accordance with
the tune-up procedure to give the values of current and voltage on the circuit elements specified in
§2.1033(c)(8). The electrical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

(b) Forsingle sideband, independent sideband, and single channel, controlled carrier radiotelephone transmitters
the procedure specified in paragraph (a) of this section shall be employed and, in addition, the transmitter shall
be modulated during the test as specified and applicable in § 2.1046 (b) (1-5). In all tests, the input level of the
modulating signal shall be such as to develop rated peak envelope power or carrier power, as appropriate, for
the transmitter.

(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all calculations and methods
used by the applicant for determining carrier power or peak envelope power, as appropriate, on the basis of
measured power in the radio frequency load attached to the transmitter output terminals shall be shown. Under
the test conditions specified, no components of the emission spectrum shall exceed the limits specified in the
applicable rule parts as necessary for meeting occupied bandwidth or emission limitations.

§ 24.232 Power and antenna height limits.

(@) (1) Base stations with an emission bandwidth of 1 MHz or less are limited to 1640 watts equivalent isotropically
radiated power (EIRP) with an antenna height up to 300 meters HAAT, except as described in paragraph (b)
below.

(2) Base stations with an emission bandwidth greater than 1 MHz are limited to 1640 watts/MHz equivalent
isotropically radiated power (EIRP) with an antenna height up to 300 meters HAAT, except as described in
paragraph (b) below.

(3) Base station antenna heights may exceed 300 meters HAAT with a corresponding reduction in
power; seeTables 1 and 2 of this section.

(4) The service area boundary limit and microwave protection criteria specified in § § 24.236 and 24.237 apply.

Table 1—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth of 1 MHz or

Less

HAAT in meters Maximum EIRP watts

<300 1640
<500 1070
<1000 490
<1500 270
<2000 160
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Table 2—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth Greater

Than 1 MHz
HAAT in meters Maximum EIRP
watts/MHz
<300 1640
<500 1070
<1000 490
<1500 270
<2000 160

(b) (1) Base stations that are located in counties with population densities of 100 persons or fewer per square mile,
based upon the most recently available population statistics from the Bureau of the Census, with an emission
bandwidth of 1 MHz or less are limited to 3280 watts equivalent isotropically radiated power (EIRP) with an
antenna height up to 300 meters HAAT.

(2) Base stations that are located in counties with population densities of 100 persons or fewer per square mile,
based upon the most recently available population statistics from the Bureau of the Census, with an emission
bandwidth greater than 1 MHz are limited to 3280 watts/MHz equivalent isotropically radiated power (EIRP) with
an antenna height up to 300 meters HAAT.

(3) Base station antenna heights may exceed 300 meters HAAT with a corresponding reduction in
power; see Tables 3 and 4 of this section.

(4) The service area boundary limit and microwave protection criteria specified in § §24.236 and 24.237 apply.
(5) Operation under this paragraph (b) at power limits greater than permitted under paragraph (a) of this section
must be coordinated in advance with all broadband PCS licensees authorized to operate on adjacent frequency
blocks within 120 kilometers (75 miles) of the base station and is limited to base stations located more than 120
kilometers (75 miles) from the Canadian border and more than 75 kilometers (45 miles) from the Mexican border.

Table 3—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth of 1 MHz or

Less
HAAT in meters Maximum EIRP watts
<300 3280
<500 2140
<1000 980
<1500 540
<2000 320

Table 4—Reduced Power for Base Station Antenna Heights Over 300 Meters, With Emission Bandwidth Greater

Than 1 MHz
HAAT in meters Maximum EIRP
watts/MHz

<300 3280

<500 2140

<1000 980

<1500 540

<2000 320

F-TP22-03 (Rev. 06) Page 37 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-~
ha- Report No. HCT-RF-2404-FC003-R1

(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.

(d) Power measurements for transmissions by stations authorized under this section may be made either in
accordance with a Commission-approved average power technique or in compliance with paragraph (e) of this
section. In both instances, equipment employed must be authorized in accordance with the provisions of §24.51.
In measuring transmissions in this band using an average power technique, the peak-to-average ratio (PAR) of
the transmission may not exceed 13 dB.

(e) Peak transmit power must be measured over any interval of continuous transmission using instrumentation
calibrated in terms of an rms-equivalent voltage. The measurement results shall be properly adjusted for any
instrument limitations, such as detector response times, limited resolution bandwidth capability when
compared to the emission bandwidth, sensitivity, etc,, so as to obtain a true peak measurement for the emission
in question over the full bandwidth of the channel.

§ 27.50 Power limits and duty cycle.

(@) The following power limits and related requirements apply to stations transmitting in the 2305-2320 MHz
band or the 2345-2360 MHz band.

(1) Base and fixed stations.

(i) For base and fixed stations transmitting in the 2305-2315 MHz band or the 2350-2360 MHz band:

(A) The average equivalent isotropically radiated power (EIRP) must not exceed 2,000 watts within
any 5 megahertz of authorized bandwidth and must not exceed 400 watts within any 1
megahertz of authorized bandwidth.

(B) The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13
dB. The PAPR measurements should be made using either an instrument with complementary
cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13
dB for more than 0.1 percent of the time or other Commission approved procedure. The
measurement must be performed using a signal corresponding to the highest PAPR expected
during periods of continuous transmission.

(ii) For base and fixed stations transmitting in the 2315-2320 MHz band or the 2345-2350 MHz band, the
peak EIRP must not exceed 2,000 watts.

(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:

(1) The power of each fixed or base station transmitting in the 1995-2000 MHz, 2110-2155 MHz, 2155-2180
MHz or 2180-2200 MHz band and located in any county with population density of 100 or fewer persons
per square mile, based upon the most recently available population statistics from the Bureau of the
Census, is limited to:

(i) Anequivalent isotropically radiated power (EIRP) of 3280 watts when transmitting with an emission
bandwidth of 1 MHz or less;
(ii) An EIRP of 3280 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.

(2) The power of each fixed or base station transmitting in the 1995-2000 MHz, the 2110-2155 MHz 2155-2180
MHz band, or 2180-2200 MHz band and situated in any geographic location other than that described in
paragraph (d)(1) of this section is limited to:

(i) Anequivalent isotropically radiated power (EIRP) of 1640 watts when transmitting with an emission
bandwidth of 1 MHz or less;
(ii) An EIRP of 1640 watts/MHz when transmitting with an emission bandwidth greater than 1 MHz.

F-TP22-03 (Rev. 06) Page 38 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-~
ha- Report No. HCT-RF-2404-FC003-R1

(3) Alicensee operating a base or fixed station in the 2110-2155 MHz band utilizing a power greater than 1640
watts EIRP and greater than 1640 watts/MHz EIRP must coordinate such operations in advance with all
Government and non-Government satellite entities in the 2025-2110 MHz band. A licensee operating a
base or fixed station in the 2110-2180 MHz band utilizing power greater than 1640 watts EIRP and greater
than 1640 watts/MHz EIRP must be coordinated in advance with the following licensees authorized to
operate within 120 kilometers (75 miles) of the base or fixed station operating in this band: All Broadband
Radio Service (BRS) licensees authorized under this part in the 2155-2160 MHz band and all advanced
wireless services (AWS) licensees authorized to operate on adjacent frequency blocks in the 2110-2180
MHz band.

(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 necessary for successful communications.

(5) Equipment employed must be authorized in accordance with the provisions of §24.51. Power
measurements for transmissions by stations authorized under this section may be made eitherin
accordance with a Commission-approved average power technique or in compliance with paragraph
(d)(6) of this section. In measuring transmissions in this band using an average power technique, the
peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

(6) Peak transmit power must be measured over any interval of continuous transmission using
instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results shall be
properly adjusted for any instrument limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true
peak measurement for the emission in question over the full bandwidth of the channel.

(h) The following power limits shall apply in the BRS and EBS:

(1) Main, booster and base stations.

(i)  The maximum EIRP of a main, booster or base station shall not exceed 33 dBW + 10log(X/Y) dBW,
where X is the actual channel width in MHz and Y is either 6 MHz if prior to transition or the station is
in the MBS following transition or 5.5 MHz if the station is in the LBS and UBS following transition,
except as provided in paragraph (h)(1)(ii) of this section.

(ii) 1famain or booster station sectorizes or otherwise uses one or more transmitting antennas with a
non-omnidirectional horizontal plane radiation pattern, the maximum EIRP in dBW in a given
direction shall be determined by the following formula: EIRP = 33 dBW + 10 log(X/Y) dBW + 10
log(360/beamwidth) dBW, where X is the actual channel width in MHz, Y is either (i) 6 MHz if prior to
transition or the station is in the MBS following transition or (ii) 5.5 MHz if the station is in the LBS
and UBS following transition, and beamwidth is the total horizontal plane beamwidth of the
individual transmitting antenna for the station or any sector measured at the half-power points.
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Test Procedures:
Measurements were in accordance with the test methods section 3.5 of KDB 935210 D05 v01r04.

Adjust the internal gain control of the EUT to the maximum gain for which the equipment certification is being
sought. Any EUT attenuation settings shall be set to their minimum value.

Input power levels (uplink and downlink) should be set to maximum input ratings while confirming that the device
is not capable of operating in saturation (non-linear mode) at the rated input levels, including during the
performance of the input/output power measurements.

3.5.2 Measuring the EUT mean input and output power

a) Connect asignal generator to the input of the EUT.

b) Configure to generate the test signal.

c) Thefrequency of the signal generator shall be set to the frequency fo as determined from out-of-band rejection
test.

d) Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation as
necessary.

e) Setthe signal generator output power to a level that produces an EUT output level that is just below the AGC
threshold, but not more than 0.5 dB below.

f)  Measure and record the output power of the EUT; use ANSI C63.26-2015 subclause 5.2.4.4.1, for power
measurement.

g) Remove the EUT from the measurement setup. Using the same signal generator settings, repeat the power
measurement at the signal generator port, which was used as the input signal to the EUT, and record as the
input power. EUT gain may be calculated as described in 3.5.5.

h) Repeat steps f) and g) with input signal amplitude set to 3 dB above the AGC threshold level.

i) Repeat steps e) to h) with the narrowband test signal.

j)  Repeat steps e) to i) for all frequency bands authorized for use by the EUT.

3.5.5 Calculating amplifier, repeater, or industrial booster gain
After the input and output power levels have been measured as described in the preceding subclauses, the gain of
the EUT can be determined from:
Gain (dB) = output power (dBm) — input power (dBm).
Report the gain for each authorized operating frequency band, and each test signal stimulus.

Note: If fo that determined from out-of-band test is smaller or greater than difference of test signal’s center
frequency and operation band block, test is performed at the lowest or the highest frequency that test signals can
be passed.
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Test Results:

Tabular data of Input / Output Power and Gain

Test Band Link Signal fo Fr(i/lq:ze)ncy Inp(ljthPrz;Ner Out[();é:qc))wer ?;ér;
AWS LTE 20 MHz 2120.00 0.03 20.31 20.28
5G NR 60 MHz 2 140.00 0.03 19.98 19.95

PCS LTE 20 MHz 1985.00 0.04 19.48 19.44
Downlink 5G NR 60 MHz 1965.00 0.03 19.95 19.92

WES LTE 10 MHz 2355.00 0.05 20.34 20.29
5G NR 10 MHz 2355.00 0.05 20.20 20.15

BRS/EBS 5G NR 100 MHz 2603.40 -0.01 19.99 20.00

Tabular data of Input / 3 dB above AGC threshold Output Power and Gain

Test Band Link Signal fo Fr&q:ze;ncy Inp(léltBPn(:;Ner Out?;é::))wer
LTE 20 MHz 2120.00 3.03 19.69
AWS 5G NR 60 MHz 2 140.00 3.03 19.82
PCS LTE 20 MHz 1985.00 3.01 19.35
Downlink 5G NR 60 MHz 1965.00 3.06 19.71
WES LTE 10 MHz 2355.00 3.05 20.56
5G NR 10 MHz 2355.00 3.05 20.54
BRS/EBS 5G NR 100 MHz 2603.40 2.98 20.01

Tabular data of equivalent isotropically radiated power(E.l.R.P.)

resteand ok PTERNY TS s (e (gem i
AWS LTE 20 MHz 2114.88 8.66 4.2 12.86
5G NR 60 MHz 2115.16 3.78 4.2 7.98
PCS LTE 20 MHz 1985.12 8.06 4.2 12.26
Downlink 5G NR 60 MHz 1938.12 4.15 4.2 8.35
WS LTE 10 MHz 2 358.04 12.63 4.5 17.13
5G NR 10 MHz 2358.28 12.40 4.5 16.90
BRS/EBS 5G NR 100 MHz 2 568.80 1.70 4.5 6.20

E.I.R.P.(dBm/ MHz) = Output PSD(dBm/MHz) + Ant. Gain(dBi)

Tabular data of 3 dB above AGC threshold equivalent isotropically radiated power(E.I.R.P.)

rsteand ke CTERM TS Gom @my (@emiw
AWS LTE 20 MHz 2112.16 8.21 4.2 1241
5G NR 60 MHz 2115.04 3.77 4.2 7.97
PCS LTE 20 MHz 1986.80 8.10 4.2 12.30
Downlink 5G NR 60 MHz 1939.44 4.03 4.2 8.23
WS LTE 10 MHz 2358.14 12.50 4.5 17.00
5G NR 10 MHz 2357.96 12.71 4.5 17.21
BRS/EBS 5G NR 100 MHz 2610.20 1.65 4.5 6.15

E.I.R.P.(dBm/ MHz) = Output PSD(dBm/MHz) + Ant. Gain(dBi)
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Tabular data of PAPR

Test Band Link Signal fa Fr(iﬂq:;ncy 0.1 ‘(’/g ;APR
LTE 20 MHz 2120.00 8.50
AWS
5G NR 60 MHz 2 140.00 8.57
LTE 20 MHz 1985.00 8.41
PCS Downlink 5G NR 60 MHz 1965.00 8.61
WES LTE 10 MHz 2 355.00 8.36
5G NR 10 MHz 2355.00 9.05
BRS/EBS 5G NR 100 MHz 2603.40 8.56
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Plot data of PAPR
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PAPR / PCS / Downlink / LTE 20 MHz
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5.5. OUT-OF-BAND/OUT-OF-BLOCK EMISSIONS AND SPURIOUS EMISSIONS

Test Requirements:

§ 2.1051 Measurements required: Spurious emissions at antenna terminals:

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 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.

§ 24.238 Emission limitations for Broadband PCS equipment.

The rules in this section govern the spectral characteristics of emissions in the Broadband Personal

Communications Service.

(@) Out of band emissions. The power of any emission outside of the authorized operating frequency ranges must
be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands immediately outside and
adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of the
fundamental emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all
cases to improve measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (/.e. 1 MHz or 1 percent of emission bandwidth, as specified). The emission bandwidth
is defined as the width of the signal between two points, one below the carrier center frequency and one above
the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter
power.

(c) Alternative out of band emission limit. Licensees in this service may establish an alternative out of band
emission limit to be used at specified band edge(s) in specified geographical areas, in lieu of that set forth in this
section, pursuant to a private contractual arrangement of all affected licensees and applicants. In this event,
each party to such contract shall maintain a copy of the contract in their station files and disclose it to
prospective assignees or transferees and, upon request, to the FCC.

(d) Interference caused by out of band emissions. If any emission from a transmitter operating in this service results
in interference to users of another radio service, the FCC may require a greater attenuation of that emission than
specified in this section.

§ 27.53 Emission limits.

(@) For operations in the 2305-2320 MHz band and the 2345-2360 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power P (with averaging
performed only during periods of transmission) within the licensed band(s) of operation, in watts, by the
following amounts:

(1) For base and fixed stations' operations in the 2305-2320 MHz band and the 2345-2360 MHz band:

(i) Byafactor of not less than 43 + 10 log (P) dB on all frequencies between 2305 and 2320 MHz and on all
frequencies between 2345 and 2360 MHz that are outside the licensed band(s) of operation, and not
less than 75 + 10 log (P) dB on all frequencies between 2320 and 2345 MHz;

(ii) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2300 and 2305 MHz, 70 + 10
log (P) dB on all frequencies between 2287.5 and 2300 MHz, 72 + 10 log (P) dB on all frequencies
between 2285 and 2287.5 MHz, and 75 + 10 log (P) dB below 2285 MHz;

(iii) By a factor of not less than 43 + 10 log (P) dB on all frequencies between 2360 and 2362.5 MHz, 55 + 10
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log (P) dB on all frequencies between 2362.5 and 2365 MHz, 70 + 10 log (P) dB on all frequencies
between 2365 and 2367.5 MHz, 72 + 10 log (P) dB on all frequencies between 2367.5 and 2370 MHz, and
75+ 10 log (P) dB above 2370 MHz.

(5) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the channel blocks at 2305, 2310, 2315, 2320, 2345, 2350, 2355, and
2360 MHz, a resolution bandwidth of at least 1 percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all cases to
improve measurement accuracy provided the measured power is integrated over the full required
measurement bandwidth (i.e., 1 MHz). The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.

(h) AWS emission limits
(1) General protection levels. Except as otherwise specified below, for operations in the 1695-1710 MHz, 1710-

1755MHz, 1755-1780 MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz,2110-2155 MHz, 2155-2180 MHz,

and 2180-2200 bands, the power of any emission outside a licensee's frequency block shall be attenuated
below the transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.

(3) Measurement procedure.

(i) Compliance with this provision is based on the use of measurement instrumentation employing a
resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately
outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed. The
emission bandwidth is defined as the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

(ii) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to the
licensee's frequency block edges, both upper and lower, as the design permits.

(iii) The measurements of emission power can be expressed in peak or average values, provided they are
expressed in the same parameters as the transmitter power.

(m) For BRS and EBS stations, the power of any emissions outside the licensee's frequency bands of operation shall
be attenuated below the transmitter power (P) measured in watts in accordance with the standards below. If a
licensee has multiple contiguous channels, out-of-band emissions shall be measured from the upper and lower
edges of the contiguous channels.

(2) For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB, unless a documented
interference complaint is received from an adjacent channel licensee with an overlapping Geographic
Service Area. Mobile Satellite Service licensees operating on frequencies below 2495 MHz may also submit
a documented interference complaint against BRS licensees operating on channel BRS No. 1 on the same
terms and conditions as adjacent channel BRS or EBS licensees. Provided that a documented interference
complaint cannot be mutually resolved between the parties prior to the applicable deadline, then the
following additional attenuation requirements shall apply:

1. Ifapre-existing base station suffers harmful interference from emissions caused by a new or modified
base station located 1.5 km or more away, within 24 hours of the receipt of a documented interference
complaint the licensee of the new or modified base station must attenuate its emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
and shall immediately notify the complaining licensee upon implementation of the additional
attenuation. No later than 60 days after the implementation of such additional attenuation, the
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licensee of the complaining base station must attenuate its base station emissions by at least 67 +10
log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block of
the new or modified base station.

2. If apre-existing base station suffers harmful interference from emissions caused by a new or modified
base station located less than 1.5 km away, within 24 hours of receipt of a documented interference
complaint the licensee of the new or modified base station must attenuate its emissions by at least 67
+10 log (P)—20 log (Dkm/1.5) dB measured at 3 megahertz, above or below, from the channel edge of
its frequency block of the complaining licensee, or if both base stations are co-located, limit its
undesired signal level at the pre-existing base station receiver(s) to no more than —107 dBm
measured in a 5.5 megahertz bandwidth and shall immediately notify the complaining licensee upon
such reduction in the undesired signal level. No later than 60 days after such reduction in the
undesired signal level, the complaining licensee must attenuate its base station emissions by at least
67 +10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency
block of the new or modified base station.

3. Ifanew or modified base station suffers harmful interference from emissions caused by a pre-existing
base station located 1.5 km or more away, within 60 days of receipt of a documented interference
complaint the licensee of each base station must attenuate its base station emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
of the other licensee.

4. Ifanew or modified base station suffers harmful interference from emissions caused by a pre-existing
base station located less than 1.5 km away, within 60 days of receipt of a documented interference
complaint: (a) The licensee of the new or modified base station must attenuate its OOBE by at least 67
+10 log (P)—20 log (Dkm/1.5) measured 3 megahertz above or below, from the channel edge of its
frequency block of the other licensee, or if the base stations are co-located, limit its undesired signal
level at the other base station receiver(s) to no more than —107 dBm measured in a 5.5-megahertz
bandwidth; and (b) the licensee causing the interference must attenuate its emissions by at least 67
+10 log (P) dB measured at 3 megahertz, above or below, from the channel edge of its frequency block
of the new or modified base station.

5. For all fixed digital user stations, the attenuation factor shall be not less than 43 +10 log (P) dB at the
channel edge.

(6) Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed; for mobile
digital stations, in the 1 megahertz bands immediately outside and adjacent to the frequency block a
resolution bandwidth of at least two percent may be employed, except when the 1 megahertz band is 2495-
2496 MHz, in which case a resolution bandwidth of at least one percent may be employed. A narrower
resolution bandwidth is permitted in all cases to improve measurement accuracy provided the measured
power is integrated over the full required measurement bandwidth (i.e. 1 megahertz or 1 percent of
emission bandwidth, as specified; or 1 megahertz or 2 percent for mobile digital stations, except in the
band 2495-2496 MHz). The emission bandwidth is defined as the width of the signal between two points,
one below the carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power. With respect to television operations,
measurements must be made of the separate visual and aural operating powers at sufficiently frequent
intervals to ensure compliance with the rules.
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Test Procedures:
Measurements were in accordance with the test methods section 3.6 of KDB 935210 D05 v01r04.

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, middle, and high

channels or frequencies within each authorized frequency band of operation.

Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under each of the

following two stimulus conditions:

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block edges;

b) asingle test signal, sequentially tuned to the lowest and highest frequencies or channels within the frequency
band/block under examination.

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the passband may be

excluded from the test stipulated in step a).

3.6.2 Out-of-band/out-of-block emissions conducted measurements

a) Connect asignal generator to the input of the EUT.

If the signal generator is not capable of generating two modulated carriers simultaneously, then two discrete
signal generators can be connected with an appropriate combining network to support this two-signal test.

b) Setthe signal generator to produce two AWGN signals as previously described.

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined by industry
standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or block under test.

d) Setthe composite power levels such that the input signal is just below the AGC threshold, but not more than
0.5 dB below. The composite power can be measured using the procedures provided in KDB Publication 971168,
but it will be necessary to expand the power integration bandwidth so as to include both of the transmit
channels.

e) Connecta spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

f)  Setthe RBW =reference bandwidth in the applicable rule section for the supported frequency band.

g) SettheVBW =3 xRBW.

h) Setthe detector to power averaging (rms) detector.

) Setthe Sweep time = auto-couple.

j)  Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop frequency to the
upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and above 1 GHz, respectively.

k) Trace average at least 100 traces in power averaging (rms) mode.

[)  Usethe marker function to find the maximum power level.

m) Capture the spectrum analyzer trace of the power level for inclusion in the test report.

n) Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.
0) Resetthe frequencies of the input signals to the lower edge of the frequency block or band under test.
p) Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 kHz or 3 MHz, for

frequencies below and above 1 GHz, respectively, and the stop frequency to the lower band or block edge
frequency.

gq) RepeatstepsKk) ton).

r)  Repeat steps a) to q) with the signal generator configured for a single test signal tuned as close as possible to
the block edges.

s) Repeat steps a) to r) with the narrowband test signal.

t)  Repeatsteps a) to s) for all authorized frequency bands or blocks used by the EUT.
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3.6.3 Spurious emissions conducted measurements

[sY)

) Connect a signal generator to the input of the EUT.
)

o

Set the signal generator to produce the broadband test signal as previously described.

(g

) Setthe center frequency of the test signal to the lowest available channel within the frequency band or block.
) Setthe EUT input power to a level that is just below the AGC threshold, but not more than 0.5 dB below.
) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

3 0o Q

Set the RBW =reference bandwidth in the applicable rule section for the supported frequency band of operation.

g) SettheVBW = 3 xRBW.

h) Setthe Sweep time = auto-couple.

i)  Setthe spectrum analyzer start frequency to the lowest RF signal generated in the equipment, without going
below 9 kHz, and the stop frequency to the lower band/block edge frequency minus 1 MHz.

The number of measurement points in each sweep must be = (2 x span/RBW), which may require that the
measurement range defined by the start and stop frequencies be subdivided, depending on the available
number of measurement points provided by the spectrum analyzer.

j)  Select the power averaging (rms) detector function.

k) Trace average at least 10 traces in power averaging (rms) mode.

[)  Use the peak marker function to identify the highest amplitude level over each measured frequency range.
Record the frequency and amplitude and capture a plot for inclusion in the test report.

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 1 MHz, and the
spectrum analyzer stop frequency to 10 times the highest frequency of the fundamental emission. The number
of measurement points in each sweep must be = (2 x span/RBW), which may require that the measurement
range defined by the start and stop frequencies be subdivided, depending on the available number of
measurement points provided by the spectrum analyzer.

n) Trace average at least 10 traces in power averaging (rms) mode.

0) Use the peak marker function to identify the highest amplitude level over each of the measured frequency
ranges. Record the frequency and amplitude and capture a plot for inclusion in the test report; also provide
tabular data, if required.

p) Repeat steps i) to o) with the input test signals firstly tuned to a middle band/block frequency/channel, and
then tuned to a high band/block frequency/channel.

g) Repeatstepsb)to p) with the narrowband test signal.

r)  Repeatsteps b) to q) for all authorized frequency bands/blocks used by the EUT.

Note:

1. In some frequency ranges, the RBW was reduced to 0.1%, 1%, and 10% of the reference bandwidth for
measuring out-of-band and unwanted spurious emissions levels. Therefore, the limit lines were compensated
according to section 5.7.2 of ANSI C63.26-2015.

Reduced RBW 0.1% 1% 10 %
Limit line compensation -30dB -20dB -10dB
2. Among the data for simultaneous and single-band emission conditions, the single emission condition is the
worst case.
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Test Results: Plot data of Out-of-band/out-of-block emissions
Out-of-band (two adjacent test signals) / AWS / Downlink / LTE 20 MHz / Lower
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3 dB above Out-of-band (two adjacent test signals) / AWS / Downlink / LTE 20 MHz / Lower
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Out-of-band (two adjacent test signals) / PCS / Downlink / LTE 20 MHz / Lower
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Agilent SpecIrum Anntyzer - Swepl S
D 5

ErE

o AL I CHAE
.0o05 Avg Type. RMS
cantar Fiag 1885500000 Gﬂ.z W Trig: Fres Run mnnl.;; 1005100

Wl ——
PG AL v Bhaten; 20 4B

Ref 10.00 dBm

1. 896500000 GHZ

Start 1.9950000 GHz ) ) ' ) N Stop 1.8960000 GHz
#Res BN 200 kHz #VBW 620 kHz" Sweep 1.000 ms (1001 pts)
L Ear) L& ATATIS
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3 dB above Out-of-band (two adjacent test signals) / PCS / Downlink / LTE 20 MHz / Lower

liﬂtﬂ'ﬂ Specaruinm Annlyzer - Swept S

Eenter Freq 1. 3295UUUUU GHz
%Y,

iFl’:aEn. e

Ref 10.00 dBm

Start 1.9200000 GHz
#Res BW 200 kHz

#VEW 620 KHz*

EAIEINT| LA ALIT
Aug Type. RMS
Trig: Fres Run BugiHold; 1005900

-ﬂltmt 20 48

1. 8929800000 GHz2

Stop 1.9300000 GHz

g zramiz

Sweep 1.000 ms (1001 pts)

3 dB above Out-of-band (two adjacent test signals) / PCS / Downlink / LTE 20 MHz / Upper

Ii‘lm-n Specarum - Annlyzer - Swepil S

Eenter Freq 1. 'JQ"E-UUUUU GHz
- v

iy
iFﬁah Lird

Ref 10.00 dBm

Start 1.9950000 GHz
#Res BW 200 kHz

EriE W
Awg Type. RMS
—+— Trigi Fres Run AugiHold: 1005100
Risten: 20 4B

1. 896500000 GHZ

Stop 1.9960000 GHz

#VEW 620 kHz"

g sramus

Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / AWS / Downlink / LTE 20 MHz / Lower

lenE SPECTTun AnnlyEer - Sweqit i
[ : EfiE W
Awg Type. RMS
O Wide —— 17l Fres Run BugiHold; 100900
G AL v Fhaten; 20 4B

Ref 10.00 dBm

2,109800000 GHz

Stop 2.1100000 GHz
#VBEW 620 kHz* Sweep 1.000 ms (1001 pis)

EPE LI

Aug Type. RMS
O: Wiae: —s— [fid Free Run AvgiHold: 1007100

iFl’aah Lanvd Phaten; 20 43

Ref 10.00 dBm

2180600000 GHz

Stop 2.1810000 GHz
#VBW 620 kHz* Sweep 1.000 ms (1001 pts)

=D L sramus
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+3 dB above Out-of-band (single test signal) / AWS / Downlink / LTE 20 MHz / Lower

lenE SPECTTun AnnlyEer - Sweqit i
[ : EfiE W
Awg Type. RMS
O Wide —— 17l Fres Run BugiHold; 100900
G AL v Fhaten; 20 4B

Ref 10.00 dBm

2,109800000 GHz

Stop 2.1100000 GHz
#VBEW 620 kHz* Sweep 1.000 ms (1001 pis)

EPE LI

Aug Type. RMS
O: Wiae: —s— [fid Free Run AvgiHold: 1007100

iFl’aah Lanvd Phaten; 20 43

Ref 10.00 dBm

2180600000 GHz

Stop 2.1810000 GHz
#VBW 620 kHz* Sweep 1.000 ms (1001 pts)

=D L sramus
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Out-of-band (single test signal) / AWS / Downlink / 5G NR 60 MHz / Lower

lenE SPECTTun AnnlyEer - Sweqit i
[ : EfiE W
Awg Type. RMS
1 Fum —+— Trigi Fres Run BugiHold; 100900
PG AL Fhaten; 20 4B

Ref 10.00 dBm

2,109800000 GHz

Stop 2.1100000 GHz
#BW 1.8 MHz* Sweep 1.000 ms (1001 pis)

EPE LI

Aug Type. RMS
—+— TrigiFree Run AvgiHold: 1007100

irﬁam T Phaten; 20 43

Ref 10.00 dBm

2180600000 GHz

P, e Pl R e

Stop 2.1810000 GHz
#VBW 1.8 MHz* Sweep 1.000 ms (1001 pts)

=D L sramus
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+3 dB above Out-of-band (single test signal) / AWS / Downlink / 5G NR 60 MHz / Lower

leni Specarum Mnhznr et Sy
AL EfiE W
Awg Type. RMS
—— Trig: Fres Run BugiHold; 100900
iFl’a.aqu 1 Fhaten; 20 4B

Ref 10.00 dBm

2,109800000 GHz

i |{ N e R B oo B M e S AL b BT Pl P

=5|:ar| 21090000 GHz ) ) ' ) B Stop 2.1100000 GHz
#BW 1.8 MHz* Sweep 1.000 ms (1001 pis)

EPE LI

Aug Type. RMS
—+— TrigiFree Run AvgiHold: 1007100

irﬁam T Phaten; 20 43

Ref 10.00 dBm

2180600000 GHz

L TSRS S P B S

Stop 2.1810000 GHz
#VBW 1.8 MHz* Sweep 1.000 ms (1001 pts)

=D L sramus
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Out-of-band (single test signal) / PCS / Downlink / LTE 20 MHz / Lower

leni Specarum Annlyzer - Swepl Si

fa nL : T THRE
Center Freg 1.929500000 GHz
rn: Wida —+— Trig: Fres Run
PG AL a Bhaten; 20 4B

ErE

Ref 10.00 dBm

Start 1.9200000 GHz
#Res BW 200 kHz #VEW 620 kHz*

LI ALTT
Avg Type. RMS
BugiHold: 1001100

1.929500000 GH2

Stop 1.9300000 GHz
Sweep 1.000 ms (1001 pis)

Agilent Spectrum dnnlyzer - Swept 54
on .

L R I CHAE EFiE
Center Freq 1.995500000 GHz

PhO: Wids —s— rig; Fres Run
PG e ave Phaten; 20 43

Ref 10.00 dBm

Start 1.8950000 GHz
#Res BW 200 kHz #VEMW 620 kHz*

LM AT
Aug Type. RMS
AvgiHold: 1005100

1.888500000 GHz

Stop 1.9960000 GHz
Sweep 1.000 ms (1001 pts)

L sramus
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+3 dB above Out-of-band (single test signal) / PCS / Downlink / LTE 20 MHz / Lower

leni Specarum Annlyzer - Swepl Si

fa nL : T THRE
Center Freg 1.929500000 GHz
rn: Wida —+— Trig: Fres Run
PG AL a Bhaten; 20 4B

ErE

Ref 10.00 dBm

Start 1.9200000 GHz
#Res BW 200 kHz #VEW 620 kHz*

LI ALTT
Avg Type. RMS
BugiHold: 1001100

1.929500000 GH2

Stop 1.9300000 GHz
Sweep 1.000 ms (1001 pis)

Agilent Spectrum dnnlyzer - Swept 54
on .

L R I CHAE EFiE
Center Freq 1.995500000 GHz

PhO: Wids —s— rig; Fres Run
PG e ave Phaten; 20 43

Ref 10.00 dBm

Start 1.8950000 GHz
#Res BW 200 kHz #VEMW 620 kHz*

LM AT
Aug Type. RMS
AvgiHold: 1005100

1.888500000 GHz

Stop 1.9960000 GHz
Sweep 1.000 ms (1001 pts)

L sramus
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Out-of-band (single test signal) / PCS / Downlink / 5G NR 60 MHz / Lower

leni Specarum Annlyzer - Swepl Si

ErE

K Avg Type. RMS
Center Freq 1.929500000 GHz Tl Frae R mrlnld';wunun

st ——
PG AL v Bhaten; 20 4B
Ref 10.00 dBm

1.929500000 GH2

Start 1.9200000 GHz ) ) ' ) B Stop 1.9300000 GHz
#Res BW 620 kHz #BW 1.8 MHz* Sweep 1.000 ms (1001 pis)

Agilent Spectrum dnnlyzer - Swept 54
on .

RIS

o f L ! CHES
00§ Aug Type: RMS
SARISE HIog 1 GH'Z{ Trig: Free Run AugiHald: 100100

Ll
PG L avi Phaten; 20 43
Ref 10.00 dBm

1.888500000 GHz

B e ncint e | et T e

Start 1.8950000 GHz ) ) ) ) B Stop 1.9960000 GHz
#Res BW 620 kHz #VBW 1.8 MHz* Sweep 1.000 ms (1001 pts)
IEECY -',lr.1.|:';
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+3 dB above Out-of-band (single test signal) / PCS / Downlink / 5G NR 60 MHz / Lower

leni Specarum Annlyzer - Swepl Si

D : T CHAE
Center Freq 1.929500000 GHz

ik st
FIG A L s

Ref 10.00 dBm

B

Start 1.9200000 GHz
#Res BW 620 kHz

e Ty Pt B et AP o T

ErE LI ALIT
Awg Type. RMS
Trig: Fres Run BugiHold; 100900

Fhiton; 20 dB

1.929500000 GH2

e

oy

kst T

Stop 1.9300000 GHz

#BW 1.8 MHz* Sweep 1.000 ms (1001 pis)

Agilent Spectrum dnnlyzer - Swept 54
on .

bl v | COHR
Center Freg 1.995500000 GHz
i

1 ast
WFG ade Lo

Ref 10.00 dBm

Start 1.8950000 GHz
#Res BW 620 kHz

EPE LM AT
Aug Type. RMS
—+— TrigiFree Run AvgiHold: 1005100

Phaten; 20 43

i || 1888500000 GHz

st et e ke e i g it e b, s

e e E T '

Stop 1.9960000 GHz
Sweep 1.000 ms (1001 pts)

L sramus

#VEW 1.8 MHz*
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Out-of-band (single test signal) / WCS / Downlink / LTE 10 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl WIHICE Of

i | ENSEINT]ED | AN AT
Center Freq 2_3¢ . Avg Type RAMS
T i o Trig: Free Rum FAvg|Hodd: 1001100
#amen: 20 48

MEkr1 :

CenterFreq
2349500000 GHz

Start 2.3400000 GHz Stop 2.3500000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Out-of-band (single test signal) / WCS / Downlink / LTE 10 MHz / Upper

Foys ik Specinom Anayms - bevert 54

L : 0 P | SENSETAT] SOUICE OFF | T
Center Freqg 2.360500000 GHz . Avg Type! RME
b T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 20 48

Ref 10.00 dBm

Center Freq
2360500000 Gz

Stop 2.3610000 GHz

Start 2.3600000 GHz
#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.000 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / WCS / Downlink / LTE 10 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl WIHICE Of

i | ENSEINT]ED | AN AT
Center Freq 2_3¢ . Avg Type RAMS
T i o Trig: Free Rum FAvg|Hodd: 1001100
#amen: 20 48

MEkr1 :

CenterFreq
2349500000 GHz

Start 2.3400000 GHz Stop 2.3500000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

+3 dB above Out-of-band (single test signal) / WCS / Downlink / LTE 10 MHz / Upper

Rﬁ,ngh_tipo_cn’ummm - qu,tju'u
L : 0 r— | SENSEHT] SoUNcE O | T
Center Freqg 2.360500000 GHz . Avg Type! RME
[ T \oo ~ 17ig: Free Run Foug|Hodd: 100100
IFGaiaiLaw Shnen: 20 48
[

Ref 10.00 dBm

Center Freq
2360500000 Gz

Stop 2.3610000 GHz

Start 2.3600000 GHz
#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / WCS / Downlink / 5G NR 10 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl WIHICE Of

i | ENSEINT]ED | AN AT
Center Freq 2_3¢ . Avg Type RAMS
T i o Trig: Free Rum FAvg|Hodd: 1001100
#amen: 20 48

CenterFreq
2349500000 GHz

Start 2.3400000 GHz Stop 2.3500000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.000 ms (1001 pts)

Out-of-band (single test signal) / WCS / Downlink / 5G NR 10 MHz / Upper

Foys ik Specinom Anayms - bevert 54

L : 0 P | SENSETAT] SOUICE OFF | T
Center Freqg 2.360500000 GHz . Avg Type! RME
b T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 20 48

M ;
Ref 10.00 dBm

Center Freq
2360500000 Gz

Start 2.3600000 GHz Stop 2.3610000 GHz
#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.000 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / WCS / Downlink / 5G NR 10 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

Center Freq

Start 2.3400000 GHz
#Res BV 100 kHz

HICE: CFF |
Ay Ty

o Trig: Free Rum
#amen: 20 48

#VEW 300 kHz*

ALIEN AL
pel RMS
FAvg|Hodd: 1001100

CenterFreq
2349500000 GHz

Stop 2.3500000 GHz
Sweep 1.000 ms (1001 pts)

+3 dB above Out-of-band (single test signal) / WCS / Downlink / 5G NR 10 MHz / Upper

Foys ik Specinom Anayms - bevert 54

i R

Ref 10.00 dBm

Start 2.3600000 GHz
#Res BW 100 kHz

Eemer Freq ?.f‘:ﬁﬂlflﬂﬂlf!ﬂﬂ G_H
N [

¥ Gl Law

g =+ Trig: Free Run
Sanmen: 20 48

#VEW 300 kHz*

Avg Type: RMS
FAypg|Hobd: 1001100

[

Center Freq
2360500000 Gz

Stop 2.3610000 GHz
Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / BRS/EBS/ Downlink / 5G NR 100 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u
o el ¥ 0 FRE | SEMSEINT]SOUICE OFF | ALIEN AL
Center Freq 2.495500000 GH . Avg Type! RMS
s i o Trig: Free Rum FAvg|Hodd: 1001100
#anen: 20 48

CenterFreq
7 435500000 GHz

e bl

n
i L,-. rp.-;;t_h.;|'.|-,wipr',.-.-rh‘-:"““"‘*‘-""rw =

iStart 2.4850000 GHz Stop 2.4960000 GHz |

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) _I
MLES Lﬁ,';:rﬂur-

Foys ik Specinom Anayms - bevert 54

L : 0 P | SENSETAT] SOUICE OFF | T
Center Freg 2.690500000 GHz . Avg Type! RME
b T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100
IFGaiaiLaw Shnen: 20 48

g

Center Freq
2 A30500000 Gz

:)q.-‘.u't_;rur i |

Stop 2.6910000 GHz |
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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+3 dB above Out-of-band (single test signal) / BRS/EBS / Downlink / 5G NR 100 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

S F 0 FFE | SEMSEINT]SOUICE OFF | BLIGH AL
Center Freq 2.495500000 GH . Avg Type! RMS
T i o Trig: Free Rum FAvg|Hodd: 1001100
#anen: 20 48

MEr1 .

CenterFreq
7 435500000 GHz

Stop 2.4960000 GHz |

#Re 3 AR #BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MLES Lﬁ,';:rﬂur-

Foys ik Specinom Anayms - bevert 54

L : 0 P | SENSETAT] SOUICE OFF | T
Center Freg 2.690500000 GHz . Avg Type! RME
b T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100
IFGaiaiLaw Shnen: 20 48

g

Center Freq
2 A30500000 Gz

kv
"'”-'.*‘q'-'.*,*l«.*-‘ﬂ o,

Stop 2.6910000 GHz |
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

iStart 2.6200000 GHz
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Test Results: Plot data of Out-of-band/out-of-block emissions (Simultaneous)

Out-of-band (single test signal) / AWS / Downlink / 5G NR 60 MHz / Lower

Fy s e St Ay - bavert 54

Rl

Start Freq 2.109000000 G
[ ==

WL Wing —e 1T Free Run
|FGalaLaw Shnmen: 20 48

Ref 10.00 dBm

et e e e

Start 2.1000000 GHz
#Res BW 620 kHz

#VEW 1.8 MHz*

G AL
Avy Typel AMS
FAypg|Haobd: 1001100

Stop 2.1100000 GHz
Sweep 1.000 ms (1001 pis)

La',:rq..r-

Out-of-band (single test signal) / AWS / Downlink / 5G NR 60 MHz / Upper

Fatphrafl S Ao - &w_wtsu'u
L F I [
anter Freq 2.180500000 GH; _
a2 F \om ~—#—  17ig: Free Run

Bhnmen: 20 48

Start 2.1200000 GHz
#Res BV 620 kHz

#VEW 1.8 MHz"

G ALT
Avg Type RME
FAvpg|Hobd: 1001100

M1

Center Freq
2180500000 Gz

A b

Stop 21810000 GHz
Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / PCS / Downlink / 5G NR 60 MHz / Lower

!:n:,hgh!:su_cwm#m - Lw_q.t!u'u

El

A i { | ENEEIHT].SDUNCE OFF | AL AL
enter Freq 1.929500000 GH: . Avg Type! RMS
T i o Trig: Free Rum FAvg|Hodd: 1001100
#amen: 20 48

CenterFreq
1829500000 GHz

gty L et R e

Start 1.9200000 GHz R Stop 1.9300000 GHz
#Res BW 620 kHz #BW 1.8 MHz* Sweep 1.000 ms (1001 pts)

Out-of-band (single test signal) / PCS / Downlink / 5G NR 60 MHz / Upper

Foys ik Specinom Anayms - bevert 54

L : 0 P | SENSETAT] SOUICE OFF | T
Center Freqg 1.995500000 GHz . Avg Type! RME
b T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 20 48

Ref 10.00 dBm

Center Freq
1995500000 GHz

Stop 1.9960000 GHz

Start 1.9950000 GHz
#Res BW 620 kHz #VEBW 1.8 MHz* Sweep 1.000 ms (1001 pts)
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Out-of-band (single test signal) / WCS / Downlink / 5G NR 100 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u
sl : i FFE
Start Freq 2.109000000 GHz -

NeE o Trig: Free Rum

#amen: 20 48

Start 2.1000000 GHz

#Res BW 620 kHz #VEW 1.8 MHz*

ALIEN AL
Avg Type: RMS
FAvg|Hodd: 1001100

Mkr1 2

e

Stop 2.1100000 GHz
Sweep 1.000 ms (1001 pts)

Foys ik Specinom Anayms - bevert 54

L i i
Center Freq ?.1Eﬂ5ﬂﬂlf!ﬂﬂ G_H'l.
N [

¥ Gl Law

g =+ Trig: Free Run
Sanmen: 20 48

Ref 10.00 dBm

- "':"""tltﬁ‘l*-"-ﬂ.-,f-

Start 2.1800000 GHz

#Res BW 620 kHz #VEW 1.8 MHz*

o AL
Avil Type! RMS
FAypg|Hobd: 1001100

Mkrt 2.180 019 GHz
8 dBm

Stop 2.1810000 GHz
Sweep 1.000 ms (1001 pts)

Center Freq
2/180500000 GHz
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Out-of-band (single test signal) / BRS/EBS / Downlink / 5G NR 100 MHz / Lower

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

Center Freq 2.495500000 GHz
-

o Trig: Free Rum
#amen: 20 48

. P EPRITPTR———
L i e

Start 2.4950000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

hvg‘ TV

BLIEN AT
pel RMS

FAvg|Hodd: 1001100

Stop 2.4960000 GHz
Sweep 1.000 ms (1001 pts)

CenterFreq
7 435500000 GHz

Out-of-band (single test signal) / BRS/EBS / Downlink / 5G NR 100 MHz / Upper

Foys ik Specinom Anayms - bevert 54

L i i
Center Freq ?,EQﬂflﬂﬂE!ﬂEl G_H;g
N [

¥ Gl Law

g =+ Trig: Free Run
Sanmen: 20 48

Ref 10.00 dBm

e s e R T

Start 2.6200000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

o AL
Avj Type: RME

FAypg|Hobd: 1001100

Rina ot e

[

Stop 2.6910000 GHz
Sweep 1.000 ms (1001 pts)

Center Freq
2 A30500000 Gz

Note : Only the worst case Out-of-band plots are attached for each frequency range.
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Plot data of Spurious emissions
Spurious / AWS / Downlink / LTE 20 MHz / Low / 9 kHz ~ 150 kHz

A0 SPECTTIm ANANYZRE - Sweql 5
iz ; e THRL R

o AL i Lo LI Tk Fe
Center Freq 79.500 kHz i

i Avg Type RS
O Wiie —+—  Trig: Fres Run BugiHold: 10/10
RF G afe] o #hiten: 0 dB

Ref -10.00 dBm

" Stop 150.00 kHz
: #VBW 3.0 kHz* Sweep 1740 ms (1001 pis)
e Lgatams 1 DG Coupbed

Spurious / AWS / Downlink / LTE 20 MHz / Low / 150 kHz ~ 30 MHz

Agilent Spectrum dnnlyzer - Swept 5
izt L

HEE RIS T

ki nL i 510 8 ; i
: Aug Type RMS
Center Freq 15.075000 MHz - Run b ek e

[\ TR ;
PG e avi fhvten; 0 dB

Ref -10.00 dBm

Center Freq
15075000 MHz,

StartFreq
450,000 kz

Stop Freq
30,000000 MHz |

CF step |
2 SE5000 MHz

| ALED Men

Freq Offset
OH

Start 150 kHz ' ) ] ' ] N " Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 3684 ms (6001 pts)
<3 Cgamama 1 DG Coupled

L)
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Spurious / AWS / Downlink / LTE 20 MHz / Low / 30 MHz ~ Low Edge-10 MHz

leni Specarum Annlyzer - Swepl Si
I

i:ener Fre

i : I CHAE EfiE LI ALIT
1.065000000 GHz Avg Type. RMS
0 Fus —+— Trig: Fres Run BugiHold: 10/
PG AL #haten; 10 4B

Ref 0.00 dBm

Center Freq
1.085000000 GHz

StartFreq
0000000 MMz

Stop Freq
2400000000 GHz |

CF Step |
207 000000 MHz

ALED Men

FreqOffset
OH

iStart 30 MHz " Stop 2.100 GHz
#Res B 1.0 MHz #BW 3.0 MHz* Sweep 2.667 ms (10001 pts)y

EC] Ls,',lm.uﬁ

Spurious / AWS / Downlink / LTE 20 MHz / Middle / Low Edge - 10 MHz ~ Low Edge

gt Specirum Snnlyzee - Swepr S

L HL 3 ! _HEE EPE LM AT

2.105000000 GHz Aug Type: RMS
TR0 W AvgiHold: 1007100

Wi
PG ade L ave

]:ener Fre
—~ Trig Fres Run

fhsten: 10 4B

Ref 0.00 dBm

2108000000 GHz

iStart 2.100000 GHz Stop 2.110000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (2001 pts)

=D L sramus
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Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / LTE 20 MHz / High / High Edge ~ High Edge + 10 MHz

leni Specarum Annlyzer - Swepl Si

i:ener Fre

Ref 0.00 dBm

iStart 2181000 GHz
#Res BW 100 kHz

: U CHAE
2.185500000 GHz
ey

ErE

Trig: Fras Run

O Wida
G AL v #haten; 10 4B

#VEW 300 kHz*

LI ALTT
Avg Type. RMS
BugiHold: 1001100

I 2186500000 GHz

Stop 2.190000 GHz
Sweep 1.200 ms (2001 pis)

Spurious / AWS / Downlink / LTE 20 MHz / Low / High Edge + 10 MHz ~ 10 GHz

Agilent Spectrum dnnlyzer - Swept 54

L HL F T CHEAE
Center Freg 6.095000000 GHz

(178 ;
PG ade L ave

Ref 0.00 dBm

iStart 2.190 GHz
HRes BW 1.0 MHz

RIS

ast —b— 10l Fres Run
#haten; 10 B

#VEW 3.0 MHz*

LM AT
Aug Type RMS

AugiHold: 10M0

Sweep 13

Center Freq
B,085000000 GHz

StartFreq
2180000000 GHE

Stop Freq
10.000000000 GHz |

CF step |
B D00000 MHz

ALED Men

FreqOffset
OH

"Stop 10.000 GHz
.33 ms {20001 pts)

L)

Cgstamiz
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aCT

Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / LTE 20 MHz / High / 10 GHz ~ 27 GHz

Agilens SpecIrum Anntyzer - Swepl S

l: enter Fre

i : I CHAE ErEELL
18.500000000 GHz
VHO: Fast —+— Trigi Fres Run

IFGaaLav Fhiton; 10 dB

Ref 0.00 dBm

Start 10.000 GHz

HRes BW 1.0 MHz #VEW 3.0 MHz*

—| LI ALIT
Awg Type. RMS
BugiHold; 10/10

Sweep 42.67 ms {d0001 pts)y

13031 Phiket 13, 3024

“Stop 27.000 GHz

Ll

Lgzramiz

Froguency

Auito Tune

Center Freq
18500000000 GHz

StartFreq
40000000000 GHz

Stop Freq
27 000000000 GH:

CF Step
1.700000000 GHz

ALED Men

FreqOffset
OH
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Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / 5G NR 60 MHz / Low / 9 kHz ~ 150 kHz

lenl Specarum Annlyzer - Swepl Si

ErE

S0 Wide —+— Trig: Fres Run
G AL v Bhatan; O dB

BW 1.0 kHz #VEW 3.0 kHz*

Ay Tyoe RMS-
BugiHold; 10/10

" Stop 150.00 kHz

Sweep 1740 ms (1001 pis)

L&'.rnr.n £ D Couphed

Spurious / AWS / Downlink / 5G NR 60 MHz / Middle / 150 kHz ~ 30 MHz

Agilent Spectrum dnnlyzer - Swept 54

AL F 108 T
Center Freg 15.075000 MHz

Dbam —b= 7l Fres Run
PG e avi fhvten; 0 dB

Ref -10.00 dBm

IStart 150 KHz
HRes BN 10 kHz #VEW 30 kHz*

HAE i
Aug Type. RMS
AugiHold: 10M0

Center Freq
15075000 MHz,

StartFreq
150,000 kiz

Stop Freq
30000000 MHz|

CF step |
2 SE5000 MHz

ALED Men

FreqOffset
OH

" Stop 30.00 MHz

Sweep 3684 ms (6001 pts)

L)

g atama 1 DC Coupled
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aCT

Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / 5G NR 60 MHz / Middle / 30 MHz ~ Low Edge-10 MHz

leni Specarum Annlyzer - Swepl Si
T

i:ener Fre

i : T EH:
1.065000000 GHz Avg Type. RMS
0 Fus —+— Trig: Fres Run BugiHold: 10/
PG AL #haten; 10 4B

Ref 0.00 dBm

Center Freq
1.085000000 GHz

StartFreq
0000000 MMz

Stop Freq
2400000000 GHz |

CF Step |
207 000000 MHz

ALED Men

FreqOffset
OH

iStart 30 MHz " Stop 2.100 GHz
#Res B 1.0 MHz #BW 3.0 MHz* Sweep 2.667 ms (10001 pts)y

EC] Ls,',lm.uﬁ

Spurious / AWS / Downlink / 5G NR 60 MHz / High / Low Edge - 10 MHz ~ Low Edge

gt Specirum Snnlyzee - Swepr S

L HL 3 ! _HEE EPE LM AT

2.105000000 GHz Aug Type: RMS
TR0 W AvgiHold: 1007100

Wi
PG ade L ave

]:ener Fre
—~ Trig Fres Run

fhsten: 10 4B

Ref 0.00 dBm

2108000000 GHz

iStart 2.100000 GHz Stop 2.110000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (2001 pts)

=D L sramus
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ha- Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / 5G NR 60 MHz / Middle / High Edge ~ High Edge + 10 MHz

leni Specarum Annlyzer - Swepl Si

2. Avg Type. RMS
Center Freq 2.185000000 G‘Iiz = Yelc: Fras Rt mrlnld';wunun

O: Wiie ——
G AL v #haten; 10 4B

ErE

Ref 0.00 dBm

2185000000 GHz

iStart 2120000 GHz ) ) ' ) B Stop 2.190000 GHz
#Res B 100 kHz #VBW 300 kHz* Sweep 1.333 ms (2001 pis)

Spurious / AWS / Downlink / 5G NR 60 MHz / High / High Edge + 10 MHz ~ 10 GHz

Agilent Spectrum dnnlyzer - Swept 54

L HL F ! _HEE EPE LM AT
5. Aug Type. RMS
Center Freg 6.095000000 GHz M Run ek ik

iFl'al'.q-:I,‘.m #haten; 10 48
Ref 0.00 dBm

Center Freq
B,085000000 GHz

StartFreq
2180000000 GHE

Stop Freq
10.000000000 GHz |

CF step |
B D00000 MHz

ALED Men

FreqOffset
OH

iStart 2.180 GHz ' ) ) ' ) - "Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.33 ms (20001 pts)

e Cgstamiz

F-TP22-03 (Rev. 06) Page 87 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-~
ha- Report No. HCT-RF-2404-FC003-R1

Spurious / AWS / Downlink / 5G NR 60 MHz / Low / 10 GHz ~ 27 GHz

Agilens SpecIrum Anntyzer - Swepl S
TR

e F : . CHAE ]

= Awg Type. RMS
Center Freq 18.500000000 G';I - mhnld.;wm
PG e v Fhiton; 10 dB

FriE It

T L5310 PhiFek 13, 202
e Froguency

Auto Tune
Ref 0.00 dBm
| Center Freq
[ I | 8500000000 GHz
|
[

StartFreq
40000000000 GHz

Stop Freq
27 000000000 GH:

CF Step
1.700000000 GHz

FreqOffset
OH

|
| ALED Men
|

iStart 10.000 GHz ' B “Stop 27.000 GHz
HRes BW 1.0 MHz #BW 3.0 MHz* Sweep 42.67 ms {d0001 pts)y

Ll L sramiz
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ha- Report No. HCT-RF-2404-FC003-R1

Spurious / PCS / Downlink / LTE 20 MHz / Middle / 9 kHz ~ 150 kHz

lenl Specarum Annlyzer - Swepl Si

E?E LIGM A
Awg Type. RMS
S0 Wide —+— Trig: Fres Run AugiHeld; 10110
PG AL a Bhatan; O dB

Start 9.00 kHz ' ) ) ' ) - " Stop 150.00 kHz
#Res BW 1.0 kHz #BW 3.0 kHz* Sweep 1740 ms (1001 pis)
a3 .'. e L DL Coiphead

Spurious / PCS / Downlink / LTE 20 MHz / High / 150 kHz ~ 30 MHz

Agilenn SpscTram Annlyzes - Swepl S,
i rL 508 CHEAE EFL:

) Aig Type: RMS
Center Fregq 15.075000 MHz Tl Fraa s Augitiald: 10110

i F s =
PG L avi fhaten; 0 dB

Ref -10.00 dBm

15075000 MHz

Start 150 kHz ' ) ) ' ) - " Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 3684 ms (6001 pts)

g arama 1 DC Coupled
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ha- Report No. HCT-RF-2404-FC003-R1

Spurious / PCS / Downlink / LTE 20 MHz / High / 30 MHz ~ Low Edge-10 MHz

len Specarum Annlyzer - Swepl Si
kAL : ! CHEL Fri:
Center Freq 975.000000 MHz Aug Type. RMS

F Trig: Free Run AugiHeld: 10/10

st ——
PG AL v #haten; 10 4B

Ref 0.00 dBm

Start 30.0 MHz ' ) ) ' ) - “Stop 1.9200 GHz

#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 2.667 ms (10001 pts)
MEG Ls,',lrﬂnﬁ

Spurious / PCS / Downlink / LTE 20 MHz / Middle / Low Edge - 10 MHz ~ Low Edge

Agilent Spectrum dnnlyzer - Swept 54
on .

RIS

L R I CHAE
K Avg Type RMZ
ahloFleg 1.0z uiiip] G*H*.z W Trig: Fres Run AvgiHold: 1005100

Wl ——
PG e ave fhaten; 10 43

Ref 0.00 dBm

1.825000000 GHz

Start 1.820000 GHz ) ) ) ) B Stop 1.930000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (2001 pts)

L sramus

F-TP22-03 (Rev. 06) Page 90 of 135
The report shall not be (partly) reproduced except in full without approval of the laboratory.



-~
ha- Report No. HCT-RF-2404-FC003-R1

Spurious / PCS / Downlink / LTE 20 MHz / High / High Edge ~ High Edge + 10 MHz

Agilent SpecIrum Anntyzer - Swepl S
o h L F
Center Fre

2.000500000 GHz Avg Type. RMS:
h0: Wde —— i Fres Run BugiHold: 1005100
PG AL a #haten; 10 4B

Ref 0.00 dBm

2.000800000 GHz

Start 1.9965000 GHz ) ) ' ) B Stop 2.005000 GHz
#Res B 100 kHz #VBW 300 kHz* Sweep 1.200 ms (2001 pis)

Ll L sramuz

Spurious / PCS / Downlink / LTE 20 MHz / High / High Edge + 10 MHz ~ 10 GHz

Agilent Spectrum dnnlyzer - Swept 54
il ; .

LI =R

5. Aug Type. RMS
E AL (L GH'Z{ Trig: Fres Run AugiHold: 100

L h et
PG L avi fhaten; 10 43

Center Fre

Ref 0.00 dBm

B.002500000 GHz

Start 2.005 GHz ' ) ) ' ) - "Stop 10.000 GHz
#Res BN 1.0 MHz SVBM/ 3.0 MHz* Sweep 13.33 ms {20001 pts)
ey -',lr.1.|:';
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Spurious / PCS / Downlink / LTE 20 MHz / Low / 10 GHz ~ 27 GHz

Agilens SpecIrum Anntyzer - Swepl S

D i : I CHAE EAEE} ] LI ALIT a7 A AMFab 09, 1024 Froquency
: = Aug Type: RMS TRALE
18.500000000 'GH Trig: Fras Run BugiHold; 10/10

D Fast —v—
FG e v Fhiton; 10 dB

Ref 0.00 dBm

Start 10.000 GHz ' B “Stop 27.000 GHz

#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 42.67 ms (40001 pts)
Choc] LG,';IMHE
F-TP22-03 (Rev. 06) Page 92 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-~
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Spurious / PCS / Downlink / 5G NR 60 MHz / Middle / 9 kHz ~ 150 kHz

lenl Specarum Annlyzer - Swepl Si

i:ener Freq 79.500 kHz

E?E LIGM A
Awg Type. RMS
S0 Wide —+— Trig: Fres Run AugiHeld; 10110
PG AL a Bhatan; O dB

Ref -10.00 dBm

Start 9.00 kHz ' ) ) ' ) - " Stop 150.00 kHz
#Res BW 1.0 kHz #BW 3.0 kHz* Sweep 1740 ms (1001 pis)

L&',rnnn £ DL Cophed

Spurious / PCS / Downlink / 5G NR 60 MHz / Low / 150 kHz ~ 30 MHz

Agilent Spectrum dnnlyzer - Swept 54
AL k i LI ALIT

Aug Type. RMS
0: bast —bs Trig: Fras Run AugiHold: 10/

PG L avi fhaten; 0 dB

Center Fre

15075000 MHz

Start 150 kHz ' ) ) ' ) - " Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* Sweep 3684 ms (6001 pts)

g atamya 1 DC Coupled
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aCT

Report No. HCT-RF-2404-FC003-R1

Spurious / PCS / Downlink / 5G NR 60 MHz / Middle / 30 MHz ~ Low Edge-10 MHz

len Specarum Annlyzer - Swepl Si

o fL 0 T CHAE
Center Freq 975000000 MHz

ik st
FIG A L s

EfiE
Trig: Fras Run
fhiten; 10 4B

Ref 0.00 dBm

Start 30.0 MHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Ay Tyoe RMS-
BugiHold; 10/10

“Stop 1.9200 GHz
Sweep 2.667 ms (10001 pts)

Lgzramiz

Spurious / PCS / Downlink / 5G NR 60 MHz / Middle / Low Edge - 10 MHz ~ Low Edge

Agilent Spectrum dnnlyzer - Swept 54
on .

L R I CHEE EE
Center Freg 1.925000000 Gﬂz
i WAl

- Wl id
PG e ave fhaten; 10 43

Ref 0.00 dBm

Start 1.820000 GHz
#Res BW 100 kHz

#VEW 300 kHz*

—s— TrigiFrae Run

LM AT
Aug Type. RMS
AvgiHold: 1005100

1.825000000 GHz

Stop 1.930000 GHz
Sweep 1.333 ms (2001 pts)

L sramus
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Spurious / PCS / Downlink / 5G NR 60 MHz / Low / High Edge ~ High Edge + 10 MHz

Agilent SpecIrum Anntyzer - Swepl S
o h L F
Center Fre

: I CHAE ErEELL LI ALIT
2. Awg Type. RMS
2000000000 G-I-L.z o Trig: Fras Run mnnld?wunun

r B ——
PG AL a #haten; 10 4B
Ref 0.00 dBm

2.000000000 GH2

Start 1.995000 GHz ) ) ' ) B Stop 2.005000 GHz
#Res B 100 kHz #VBW 300 kHz* Sweep 1.333 ms (2001 pis)

L) L sramuz

Spurious / PCS / Downlink / 5G NR 60 MHz / Middle / High Edge + 10 MHz ~ 10 GHz

Agilent Spectrum dnnlyzer - Swept 54
il .

L R i I CHAE
3 Aug Type RMS
Center Freq 6.002500000 GH_z{ SRS b ek et

L h et
PG L avi fhaten; 10 43

ERIEELE

Ref 0.00 dBm

B.002500000 GHz

Start 2.005 GHz ' ) ) ' ) - "Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.33 ms {20001 pts)

MED L sramus
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Spurious / PCS / Downlink / 5G NR 60 MHz / Middle / 10 GHz ~ 27 GHz

Agilens SpecIrum Anntyzer - Swepl S

BN F FPEE}

L 5 T CHAE LI ALTT 1051:11 &kFab 03, 3124
& Ava =g Fraguancy
= Avg Type. RMS £
Center Freq 18.500000000 Gl-tl = TeliFrea R b i i
§FiG e L v RBisten; 10 B CET
Mkr 2
Ref 0.00 dBm

Start 10.000 GHz ' B “Stop 27.000 GHz

#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 42.67 ms (40001 pts)
Choc] LG,';IMHE
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Report No. HCT-RF-2404-FC003-R1

Spurious / WCS / Downlink / LTE 10 MHz / 9 kHz ~ 150 kHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

PR Llogg =#  T7ig: Free Run
|5 GalaLaw #hnen: 0 B

Ref -10.00 dBm

Start 9.00 KHz
#Res BV 1.0 kHz #VEW 1.0 kHz'

ALIEN AL
i Type: RME
FAvg|Hodd: 1040

" Stop 150.00 KHz
Sweep 55.80 ms (1001 pts)

Spurious / WCS / Downlink / LTE 10 MHz / 150 kHz ~ 30 MHz

Foys ik Specinom Anayms - bevert 54

i L

\og —#  1Tig: Free Run
|Gl Low #hnmen: 0 dB

Start 150 kHz
#Res BW 10 kHz HVEW 30 kHz*

CE o AL
Avil Type! RMS
FAypg|Hold: 10440

Stop 30.00 MHz
Sweep 119.6 ms (6001 pts)
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aCT

Report No. HCT-RF-2404-FC003-R1

Spurious / WCS / Downlink / LTE 10 MHz / 30 MHz ~ Low Edge-10 MHz

!:n:,hgh!:su_cwm#m - Lw_q.t!u'u

El

3 F 0 | BENSETHT] SOUINCE OFF | ALIEN AL
enter Freq 1. 185000000 GHz . Avg Type! RMS
s il = e Trig: Free Run FAvg|Hodd: 1040
#anmen: 10 98

Start 0.030 GHz )

#Res BW 1.0 MHz #VEW 3.0 MHz*

" Stop 2.340 GHz
Sweep 3.333 ms (10001 pts)

CenterFreq
1185000000 GHz

Spurious / WCS / Downlink / LTE 10 MHz / Low Edge - 10 MHz ~ Low Edge

Foys ik Specinom Anayms - bevert 54

L I | SENSEIHT] SDUNCE DFF|  aLioh &
Center Freqg 2.344500000 GHz . Avg Type! RME
S T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 10 48

Ref 20.00 dBm

i —r -.u.,....,...-....I.-..,“.,—.,.rvﬁ'-',-.u'w-‘“‘-#:'f
IS T i it 'L

L o L aehia) SN

ci iy e

Start 2.340000 GHz
#Res BW 100 kHz

#VEW 300 kHz*

Stop 2.349000 GHz
Sweep 4.533 ms (2001 pts)

Center Freq
2344500000 Gz
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Report No. HCT-RF-2404-FC003-R1

Spurious / WCS / Downlink / LTE 10 MHz / High Edge ~ High Edge + 10 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

Center Freq

2.365500000 GHz
-

o Trig: Free Rum
#anmen: 10 98

Refl 20.00 dBm

[ A e A i
Al P AN b U e s e

Start 2.361000 GHz

#Res BW 100 kHz #VEW 300 kHz*

T i, & e
Rl SRR PR e

ALIEN AL
Avg Type: RMS
FAvg|Hodd: 1001100

Mkr1 2.361
-d4

CenterFreq
2385500000 GHz

e AL, _..ﬂ_i

Stop 2.370000 GHz
Sweep 4.533 ms (2001 pts)

Spurious / WCS / Downlink / LTE 10 MHz / High Edge + 10 MHz ~ 10 GHz

Foys ik Specinom Anayms - bevert 54
B RL | W i
Center Freq

6.185000000 GHz
L N

- ragy ww 1Tig: Free Run
| GaimLaw

#anmen: 10 48

Ref 0.00 dBm

Start 2.370 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

CE O ALICTY ALT
Avil Type! RMS
FAypg|Hold: 10440

Center Freq
6185000000 GHz

" Stop 10.000 GHz
Sweep 13.33 ms (20001 pts)
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Spurious / WCS / Downlink / LTE 10 MHz / 10 GHz ~ 27 GHz

Eatpt gk SpaCtium Anyos - et A
Rl F [ FREC EMEECH T SOUICE OF ALEN AL

Avg Type RMS
OMLY: rags ~w Trig: Free Rum FAvg|Hodd: 1040
IF GaiaLaw fanmen: 10 48

Mkr1 26.4°

CF Gtep
1.700000000 GHz
Man

Freq Offset
OHz

| [
| Scale Type

Start 10.000 GHz “Stop 27.000 GHz |ieLd Lin
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 29.33 ms (40001 pts)

Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 200 ~ 2 285 MHz

7 Mayghl Spechrus Ankivisr - Sl SA = | [l

i ! RE 3 I : e -
[ . S = ] Frequency
q Z. £ rd Avg T RM S
EEIMALETRE 2. 21080 l.i- Fast =w= Trig: FresRun Av;ﬁH:lpd.: 1000100
I it il #hifton- 0 dB
Mkr1 2

Ref -20.00 dBm

1

I

h‘l\ ..,| ;;J_ el b e el i_l.J"L[wa.fir .,u.'__iw'q._?x,t,l-y_ﬂyﬂﬁlri,,u.,.'l_..[i l,.'-,‘,'m,,ri.t;*y.-hh. .;_-lh;.'o.;prlﬁ'n‘."-x}{;-i

Start 2.20000 GHz ‘Stop 2.28500 GHz

#Res BW 1.0 MHz FVEW 3.0 MHz* Sweep 1.000 ms (1007 pts)
jre=sr [T
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Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 285 ~ 2 287.5 MHz

- Spartram Anabyge - Swrpl 34 | = kil
i AL F T RE 5 { i
Center Freq 2.2B6250000 GHz Avg Type: RMS

- d NPT PR Weila —#— Trigr FresRun Avg|Hekd: 100M00
IF G- High #fcten: O dB

Ref -20.00 dBm

*1
'Iu.iiif-._-‘nl-li.-k'J.'-‘-';’*-.-'-J-H,;,'HLLJLL«Nﬂ*.‘}‘;'|,. rJ"r.],J'qd;-'L",!"r#qi\'ﬁr’»‘l'-;ﬂnuL'.'-lih'tiro!l.i":n -a%'.'.§hui‘~.|'.,|.h‘ﬂi

Start 2.285000 GHz ) ' ' ] Stop 2.287500 GHz
#Res BW 1.0 MHz FVBW 3.0 MHz" Sweep 1.267 ms (1001 pis)

=) Ligstamus

Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 287.5 ~ 2 300 MHz

7 Mayghl Spechrus Ankivisr - Sl SA = | [l

i L RE 3 I : e -

[ 75 . — ' ] Frequency
q 2.203 rd Avg Type. RM S

Center Freq 2.293750000 | R e

IF it High #Afton: 0 4B

Ref -20.00 dBm

| y
i’,n.'ﬁ-!-.,IL.;»,.L,n.i;-J,.'m{.;_:-.lm-'u-..q-..4:-,3,%;.-!J-‘I‘-;‘.-J.-:,l,!ull'r!h'.ﬂ.. h,‘l;a.:\l14‘5{1,:,.[.;.1,'.'3.:mw l‘mq.'g..-.ﬂ,':ﬂf.l'd.l-.w._.rril

Start 2,287500 GHz Stop 2.300000 GHz

#Res BW 1.0 MHz FVEW 3.0 MHz* Sweep 1.000 ms (1007 pts)
[EETat [Gvur_-.
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Report No. HCT-RF-2404-FC003-R1

Spurious / WCS / Downlink / LTE 10 MHz / Additional

2320 ~2345MHz

ot At b o
2.332500000 GHz
e ]

ML Wida
1 GalaLaw

HICE: CFF | ALIEN AL
Avg Type: RME
FAvg|Hodd: 1001100

X Rl

Center Freq .
Trig: Free Run

#anmen: 10 98

e

Start 2.32000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

“Stop 2.34500 GHz
Sweep 1.

CenterFreq
2332500000 GHz

000 ms (1001 pts)

Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 362.5 ~ 2 365 MHz

Foys ik Specinom Anayms - bevert 54

B F 0 FFE
2.363750000 GH
L L]

Center Freq

CE O ALICTY ALT
Avil Type! RMS
oo~ 1Tig: Free Run FAypg|Hobd: 1001100
Bhnmen: 10 48

[ et P L F Mt N g ot s s o o i . A b kT sy

Start 2.362500 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Center Freq
2383750000 Gz

Stop 2.365000 GHz

Sweep 1.267 ms (1001 pts)
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Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 365 ~ 2 367.5 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u
El F

L F { | ENEEIHT].SDUNCE OFF | AL AL
enter Freq 2.366 250000 GH: . Avg Type! RMS
s i o Trig: Free Rum FAvg|Hodd: 1001100
1 al #anmen: 10 98

Refl 0.00 dBm

| Center Freq
1 | 1 {l| 2356250000 GHEz

1

L b My by A N st
B bttt bt i o Bl ST SR ot ermiab bl oy s iptkigiA

Start 2.365000 GHz Stop 2.367500 GHz
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 1.267 ms (1001 pts)

Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 367.5 ~ 2 370 MHz

Rﬁ,ngh_tipo_cn’ummm - qu,tju'u
L : I o | senseT] eolice o | T
Center Freqg 2368750000 GHz . Avg Type! RME
S T \om —w  1Tig: Free Rum FAypg|Hobd: 1001100
|Gl Low Shnen: 10 48
Mkr1 2.367
Ref 0.00 dBm

Center Freq
2358750000 Gz

1 AR N g b ot
i

Stop 2.370000 GHz
#Res BW 1.0 MHz #VEBW 3.0 MHz* Sweep 1.267 ms (1001 pts)

Start 2.367500 GHz
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Spurious / WCS / Downlink / LTE 10 MHz / Additional 2 370 ~ 2 395 MHz

K At Lol e

= F i | SENSETHT] SDUNCE OFF | ALIGH AL

Center Freqg 2.382500000 GHz . Avg Type: RMS
3 NG Witg —w  17ig: Free Run Avg|Hold: 1001100

1¥ Gaba: Law #anmen: 10 98

Refl 0.00 dBm

CenterFreq
2382500000 GHz

-.LHH*EJIII.%,HL,'., -:-‘,.JJL#(,'M;.J,-I,.rih'-.f,.}."i.l‘,-l}'a,ll.iq._h.lh-]ﬂ,l.'-...|.'a.f"-_i,-pf_i"-;i__.,bﬁl-".l].,}i
| I

Start 2.37000 GHz ) - Stop 2.39500 GHz |
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MES 1.5,'; TIE
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Spurious / WCS / Downlink / 5G NR 10 MHz / 9 kHz ~ 150 kHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

Center Freq 79.500 kHz . Avyg Type: RMS
e PR Llogg =#  T7ig: Free Run FAvg|Hodd: 1040
|5 GalaLaw #anen: 0 4B

Start 9.00 KHz " Stop 150.00 KHz
#Res BW 1.0 kHz #BW 3.0 kHz* Sweep 55.80 ms (1001 pts)

Spurious / WCS / Downlink / 5G NR 10 MHz / 150 kHz ~ 30 MHz

Rﬁ,ngh_tipo_cn’ummm - qu,tju'u
L : 0 r— | SENSEHT] SoUNcE O | T
Center Freg 15.075000 MHz . Avg Type! RME
M-t MU Wita —e  1Tig: Free Run FAug|Hold: 1040
IFGaiaiLaw #hnen: 0 dB

Mikri
Ref -10.00 dBm

Stop 30.00 MHz

Start 150 kHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 119.6 ms (6001 pts)

F-TP22-03 (Rev. 06) Page 105 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



aCT

Report No. HCT-RF-2404-FC003-R1

Spurious / WCS / Downlink / 5G NR 10 MHz / 30 MHz ~ Low Edge-10 MHz

!:n:,hgh!:su_cwm.um - Lw_q.t!u'u

El

enter Freq 1.185000000 GHz
- o

o Trig: Free Rum
#anmen: 10 98

Start 0.030 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

ALIEN AL
Avg Type: RMS
FAvg|Hodd: 1040

Mkr1 2

CenterFreq
1185000000 GHz

Stop 2.340 GHz
Sweep 3.333 ms (10001 pts)

Foys ik Specinom Anayms - bevert 54

L I
Center Freq ?.3-4d5ﬂﬂl;lﬂﬂ G_H'l.
N [

¥ Gl Law

g =+ Trig: Free Run
Shmen: 10 48

Ref 20.00 dBm

e haa

Start 2.340000 GHz

#Res BW 100 kHz #VEW 300 kHz*

P e A

o AL
Avil Type! RMS
FAypg|Hobd: 1001100

Center Freq
2344500000 Gz

P R T

s

Stop 2.349000 GHz
Sweep 4.533 ms (2001 pts)
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Spurious / WCS / Downlink / 5G NR 10 MHz / High Edge ~ High Edge + 10 MHz

!:@?l.;gh!:xe_cwmﬁm -Lw_q.t!u'u
& Fl F

Center Freq Avg Ty

2.365500000 GHz
-

o Trig: Free Rum
#anmen: 10 98

Refl 20.00 dBm

Tt e Ay - T

Start 2.361000 GHz

#Res BW 100 kHz #VEW 300 kHz*

i TS R

ALIEN AL
pel RMS
FAvg|Hodd: 1001100

dBm

CenterFreq
2385500000 GHz

T

Stop 2.370000 GHz

Sweep 4.533 ms (2001 pts)

Spurious / WCS / Downlink / 5G NR 10 MHz / High Edge + 10 MHz ~ 10 GHz

Foys ik Specinom Anayms - bevert 54
W | : =
Center Freq

6.185000000 GHz
L N

- ragy ww 1Tig: Free Run
| GaimLaw

#anmen: 10 48

Ref 0.00 dBm

Start 2.370 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

o AL
Avil Type! RMS
FAypg|Hold: 10440

Center Freq
6185000000 GHz

" Stop 10.000 GHz
Sweep 13.33 ms (20001 pts)
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Spurious / WCS / Downlink / 5G NR 10 MHz / 10 GHz ~ 27 GHz

Eatpt gk SpaCtium Anyos - et A

Center Freq 18.500000000 GHz . Avg Type: RMS
s 7 tags —w Trig: Free Run FAvg|Hodd: 1000100
s #anmen: 10 98

CenterFreq
e | 18.500000000 Gz

CF Gtep
1.700000000 GHz
Man

Freq Offset
OHz

| [
| Scale Type

“Stop 27.000 GHz |ieLd Lin
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 29.33 ms (40001 pts)

Start 10.000 GHz

Spurious /WCS / Downlink / 5G NR 10 MHz / Additional 2 200 ~ 2 285 MHz

7 Mayghl Spechrus Ankivisr - Sl SA = | [l

" AT g NGFIT -
) Avg Type. RMS -. Frequency

MUk Fast =w= Trigs FresRun Avg[Hold; 100140 T
IF G g e #htten- 0 dB

Mkr1
Ref -20.00 dBm

[PTTPRCT RTRR TeRTE TR N

Start 2.20000 GHz ‘Stop 2.28500 GHz
#Res BW 1.0 MHz FVEBW 3.0 MHz* 1.000 ms {1001 pts)
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Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 285 ~ 2 287.5 MHz

[ S — - | & e
1 HL F [ F k 2

Avg Type: RME
FHEH Wil —=— 1rig: FreeRun AvgHeld: 1001100
IF GnHigh #fcten: O dB

Ref -20.00 dBm

‘1

T T ..iu-,.'-:f_«-k,h.u,;jﬁl.'-.nh]';].uy!lu,u.hmln,t.f_wrj;nﬂ* ; ,nI.-.,a,‘rillJJF.'.;'qu,.-uw.=.f.‘.-,a-.,£,4,ilm‘f.i}

|
|
|
|
|
5

Start 2.285000 GHz ) ' ' ] Stop 2.287500 GHz
#Res BW 1.0 MHz FVBW 3.0 MHz" Sweep 1.267 ms (1001 pis)
() F&uu.'.u-__

Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 287.5 ~ 2 300 MHz

7 Mayghl Spechrus Ankivisr - Sl SA = | [l

fi - - -
! Avg Type RM 5 Frequency

Ll Wida = i Fres Run Avg[Hold; 100140

I G Mg e 2htton- 0 dB

Ref -20.00 dBm

*'.

rm’!’.'.' ,T.l'li' '-'ﬁlrﬁlfli-,"".dli!.l‘l-'!lrl',lr\'ul i-lu'l: h) Iu.lﬁly' l.'n'-,"r' ""\'."‘J,J LH;-':JLE'P":'-‘,QM: ﬂ' -!"Jli'l*ﬁu'p' 1'1..'.'1-L4'l

Start 2,287500 GHz

Stop 2.300000 GHz

#Res BW 1.0 MHz FVEW 3.0 MHz* Sweep 1.000 ms (1007 pts)
jre=sr [T
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Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 320 ~ 2 345 MHz

¥
|

Start 2.32000 GHz
#Res B 1.0 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

Ut berdh sl gy P VY il (P P DT WO,

“Stop 2.34500 GHz

#BW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 362.5 ~ 2 365 MHz

i R

Start 2.362500 GHz
#Res BW 1.0 MHz

Foys ik Specinom Anayms - bevert 54

g =+ Trig: Free Run

bl g AL Ly

LI ]’-‘--\":-':.‘u "-L-I-i

T Stop 2.365000 GHz

#VEBW 3.0 MHz* Sweep 1.267 ms (1001 pts)
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Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 365 ~ 2 367.5 MHz

Eops i St Ao - bt 54
W L ¥ f HWINCE OF
o Trig: Free Rum

#anmen: 10 48

FHRO: Wida
1 GalaLaw

e e R e i b i

Start 2.365000 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

e L TR S SR [ T Py nfh, e

G AL
Avg Type: RMS
FAvg|Hold: SDOISI0

Stop 2.367500 GHz
Sweep 1.267 ms (1001 pts)

Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 367.5 ~ 2 370 MHz

Foys ik Specinom Anayms - bevert 54
B Rl | W 0 CE Of

g =+ Trig: Free Run
|Gl Low Shnen: 10 48

Start 2.367500 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

o AL
Avil Type! RMS
FAypg|Hobd: 1001100

Stop 2.370000 GHz
Sweep 1.267 ms (1001 pts)
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Spurious / WCS / Downlink / 5G NR 10 MHz / Additional 2 370 ~ 2 395 MHz

Kty S ectrum Ao - bt 54 | o =
Fl : I

| EoucE ofF | aon A

Avg Type: RME
ERL): Witg =#  17ig: Free Run Avg|Hold: 500ISI0
1 GalaLaw #anen: 10 48

i '#.*ﬁﬁ'fﬁl"}llp‘fflﬁ“v‘r"’

"i""; e e i B Ly e e g e Al

Start 2.37000 GHz ) ) ) ) - Stop 2.39500 GHz
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 1.000 ms (1001 pts)

L] Ly sramuz
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Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / High / 9 kHz ~ 150 kHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

o el ¥ 0 FRE | SEMSEINT]SOUICE OFF | ALIEN AL

Center Freq 79.500 kHz . Avyg Type: RMS
e PR Llogg =#  T7ig: Free Run FAvg|Hodd: 1040

|5 GalaLaw #anen: 0 4B

Ref -10.00 dBm

" “Stop 150.00 kHz |

#Res BN 1.0 k #VBW 1.0 kHz' Sweep 55.80 ms {1001 pts)
MLES Lﬁ,';:rﬂur-

Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / High / 150 kHz ~ 30 MHz

Rﬁ,ngh_tipo_cn’ummm - qu,tju'u
L : 0 r— | SENSEHT] SoUNcE O | T
Center Freg 15.075000 MHz . Avg Type! RME

M-t MU Wita —e  1Tig: Free Run FAug|Hold: 1040
IFGaiaiLaw #hnen: 0 dB

Stop 30.00 MHz|
#VBW 30 kHz" Sweep 119.6 ms (6001 pts)
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Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / High / 30 MHz ~ Low Edge-10 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

o Rl F WICE O | ALIEN AL
Avg Type: RME
FAvg|Hodd: 1040

Center Freq 1258000000 GHz
- ]

ML rags —w TTig: Free Rum
|F GaiaLaw

#anmen: 10 98

MEr1
Ref 0.00 dBm

CenterFreq
1258000000 GHz

iStart 0.030 GHz " Stop 2.486 GHz |
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 3.333 ms (10001 pts)

L] Ly sramuz

_I

Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / Middle / Low Edge - 10 MHz ~ Low Edge

Foys ik Specinom Anayms - bevert 54
B Rl | W i E o [

o AL
Avil Type! RMS
FAypg|Hobd: 1001100

Center Freq

2.491000000 GHz
L L]

¥ Gl Law

g =+ Trig: Free Run
Shmen: 10 48

g

Center Freq
2431000000 Gz

iy H.-.'.“'D""-‘-""-“"“'-"".'-"'u"*‘-ﬁ"-“'r"'r-‘c‘"‘ A P R e AL TS L Y gt P b oy et T

Stop 2.496000 GHz|

#VEBW 300 kHz* Sweep 5.067 ms (2001 pts)
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Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / High / High Edge ~ High Edge + 10 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u
o el ¥ 0 FRE | SEMSEINT]SOUICE OFF | ALIEN AL
Center Freq 2.695500000 GH . Avg Type! RMS
s i o Trig: Free Rum FAvg|Hodd: 1001100
#anmen: 10 98

Refl 20.00 dBm

CenterFreq
2 RI5S00000 GHz

#Res B #VBW 300 kHz* Sweep 4.533 ms {2001 pts) _I
MLES Lﬁ,';:rﬂur-

Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / Low / High Edge + 10 MHz ~ 10 GHz

Foys ik Specinom Anayms - bevert 54

Center Freqg 6.350000000 GHz . Avg Type! RME
Wb WML ags —e TTig: Free Run FAypg|Hold: 10440
|-Gk Low Shnen: 10 48

Mir1

Center Freq
6,350000000 Gz

" Stop 10.000 GHz |
#VBW 3.0 MHz* Sweep 13.33 ms (20001 pts
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Spurious / BRS/EBS / Downlink / 5G NR 100 MHz / Low / 10 GHz ~ 27 GHz

R@,‘bghtxmmm H.w::m [ =

) : | BENSETHT] SOUINCE OFF | ALIEN AL
CF-mer Freq 18. ﬁﬂﬂﬂﬂﬂﬂﬂﬂ GH* . Avg Type! RMS
N tag: —w Trig: Free Run FAvg|Hodd: 1001100
IF Gak. Law #anen: 10 48

Refl 0.00 dBm

Center Freq
By | 18.500000000 GHz

‘Start 10.000 GHz ) - T Lo
HRes BW 1.0 MHz #BW 3.0 MHz* Sweep 29.33 ms G0001 ptsy

] LG,',lm..s
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Plot data of Spurious emissions(Simultaneous)

Spurious / Downlink / 9 kHz ~ 150 kHz

Fy s e St Ay - bavert 54

j Rl

Center Freq 79.500 kHz
EE

Ref 0.00 dBm

#Res BW 1.0 kHz

CEOF | LGN AT 02: 1100 PR Mar 15, 20324
Avg Type RME TRACE
Prin Llogo —e 17 Free Run Aug|Hodd: 1040 T
|5 GalaLaw #inen: 0 4B

FE— | FE— 4
Stop 150.00 kHz

#EW 3.0 kHz* Sweep 55.80 ms (1001 pis)

Spurious / Downlink / 150 kHz ~ 30 MHz

Rty s i Spectnam Anayae - it 30

i Rl

Start 150 kHz
#Res BIN 10 kHz

CE.OFF | AL AL
Avg Type RME
ERL): Witg =k 17ig: Free Run FAvpg|Hobd: 1040

IE Gk Law hnen: 0 dB

" Stop 30.00 MHz
Sweep 1196 ms (6001 pts)

#VBW 30 kHz"

F-TP22-03 (Rev. 06)

The report shall not be (partly) reproduced except in full without approval of the laboratory.

Page 117 of 135



Report No. HCT-RF-2404-FC003-R1

Spurious / Downlink / 30 MHz ~ PCS Low Edge -10 MHz

X Rl

Start 0.0300 GHz

#Res BW 1.0 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

HICE: CFF | ALIEN AL
Avg Type: RME
FAvg|Hodd: 1040

AML: rag e TTig: Free Run
|5 Gk Law Bhnen: 10 48

" “Stop 1.9200 GHz

#BW 3.0 MHz* Sweep 2.667 ms (10001 pts)

Spurious / Downlink / PCS Low Edge -10 MHz ~ PCS Low Edge

i R

Start 1.820000 GHz
#Res BW 1.0 MHz

Foys ik Specinom Anayms - bevert 54

CE O ALICTY ALT
Avil Type! RMS
ERNL): Witg —e  TTig: Free Run FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 20 48

1!
i
NN ¥l1_\.-.r_|_.~u'-ﬂ=
oy e Lt e |
e

Stop 1.929000 GHz
Sweep 4.533 ms (1001 pts)

#VEW 3.0 MHz*
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Spurious / Downlink / PCS High Edge ~ AWS Low Edge

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

X Rl

| {EouieE oFF | ALIEN, AL
Avg Type: RME
AML: rag e TTig: Free Run FAvg|Hodd: 1001100
|F GaiaLaw #anen: 10 48

Start 1.99600 GHz “Stop 2.10900 GHz
#Res BW 1.0 MHz #BW 3.0 MHz* Sweep 1.000 ms (1001 pts)

Spurious / Downlink / AWS High Edge ~ 2 200MHz

Foys ik Specinom Anayms - bevert 54

 BL | na CE Of AL ALT
Avil Type! RMS

ERNL): Witg —e  TTig: Free Run FAypg|Hobd: 1001100

IFGaiaiLaw Shnen: 10 48
[

R G T U S Rt Sy

T P e
PR Pttty M st ol ottt s o8

Start 2.181000 GHz Stop 2.200000 GHz
#Res BW 1.0 MHz #VEBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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Spurious / Downlink /2 200 MHz ~ 2 285 MHz

%Lghtkmm#m qu.t!u'u
i FL [ | SENSETHTISDUNCEDRF|  ALIGH AT
Avg Type RME
tag: —w Trig: Free Run FAvg|Hodd: 700700
IF{mm High #anen: 0 4B

Mkr1 2

Refl 0.00 dBm

Wi s o,

%M ikt Mﬂ-w-ﬂﬁmmwwmﬂ

Start 2.20000 GHz “Stop 2.28500 GH GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 6.667 ms (50001 pts)

Spurious / Downlink / 2 285 MHz ~ 2 287.5 MHz

. [umgm}ge:m_m.-\ml_c qu:llh!-
HEE OFF k| y ZLT

F | R5E-T
Cunter Freg 2. ?aﬁ?ﬁﬂﬂﬂﬂ GH{ A Type: AMS
o ~e— 1rig: Free Run SAvgHold: 100M90

L3
G Ehtten: 0 dE

Ref -20.00 dEm
S ——

I
|
| |
| | |
| ¢ |
L’#L by -l..ujh TV T TR ‘”u' iy Hyy L.ﬂh 'ml- T il e Lﬂ‘t ‘111f L '-'"wiyk Li

|
|
|

r
;
|
|

ik

Start z..zssrji.w GHz p 2.
#Res BW 1.0 MHz HFVBW 3.0 MHz* Sweep 1.267 ms (1001 pEs'j
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Spurious / Downlink /2 287.5 MHz ~ 2 300 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

T SEET
Center Freq 2.293750000 GH

MO Wing —w  17ig: Free Run
1FGalm:High

#anen: 0 4B

.lJJM-N’--"J'-»‘IL-ﬁH'jL'"' i ?.'—'uq",",,-'.h{!..'.i

Start 2.287500 GHz

#Res BW 1.0 MHz #VEW 3.0 MHz*

Avg Type: RMS
FAvg|Hodd: 1001100

Mkr1 :

CenterFreq
2293750000 GHz

‘1

Stop 2.300000 GHz
Sweep 1.000 ms (1001 pts)

Spurious / Downlink / 2 300 MHz ~ 2 305 MHz

Foys ik Specinom Anayms - bevert 54

i R

ERNL): Witg —e  TTig: Free Run
¥ GaiaLaw Ehnen: 10 48

Start 2.300000 GHz
#Res BW 1.0 MHz

#VEW 3.0 MHz*

o AL
Avil Type! RMS
FAypg|Hobd: 1001100

Stop 2.305000 GHz
Sweep 3.333 ms (50001 pts)

F-TP22-03 (Rev. 06)

Page 121 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Report No. HCT-RF-2404-FC003-R1

Spurious / Downlink /2 305 MHz ~ 2 320 MHz

X Rl

Start 2.305000 GHz

#Res BW 1.0 MHz

!:@?l.;gh!:xe_cwmﬁm - Lw_q.t!u'u

1 | SEUNCE OFF | ALIEN AL
Avg Type: RME
ERL): Witg =#  17ig: Free Run FAvg|Hodd: 1001100
1 GalaLaw #anen: 10 48

Stop 2.320000 GHz
#BW 3.0 MHz* Sweep 3.333 ms (50001 pts)

Spurious / Downlink / 2 320 MHz ~ 2 345 MHz

i R

Ref 0.00 dBm

Start 2.32000 GHz
#Res BW 1.0 MHz

Foys ik Specinom Anayms - bevert 54

Center Freq 2.332500000 GHz o AuaTiams
Lo B

\om —w  1Tig: Free Rum FAypg|Hobd: 1001100
|Gl Low Shnmen: 10 48

[

Center Freq
2332500000 Gz

i
‘}’{-ﬂ;'-!.35,,‘s!.i&.’-ﬁ':.‘a&ib.'u@.-uv‘ﬂjﬁ-h'

“Stop 2.34500 GHz
#VEBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

F-TP22-03 (Rev. 06)

Page 122 of 135

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Report No. HCT-RF-2404-FC003-R1

Spurious / Downlink / 2 345 MHz ~ 2 349 MHz
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Spurious / Downlink / 2 362.5 MHz ~ 2 365 MHz
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Spurious / Downlink / 2 367.5 MHz ~ 2 370 MHz
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Spurious / Downlink / 2 395 MHz ~ BRS/EBS low edge
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Spurious / Downlink / BRS/EBS high edge ~ 10 GHz
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Spurious / Downlink / 10 GHz ~ 27 GHz
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Note : Only the worst case Spurious Emissions plots are attached for each frequency range.
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5.6. RADIATED SPURIOUS EMISSIONS

Test Requirements:

§ 2.1053 Measurements 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. For equipment
operating on frequencies below 890 MHz, an open field test is normally required, with the measuring instrument
antenna located in the far-field at all test frequencies. In the event it is either impractical or impossible to make
open field measurements (e.g. a broadcast transmitter installed in a building) measurements will be accepted
of the equipment as installed. Such measurements must be accompanied by a description of the site where the
measurements were made showing the location of any possible source of reflections which might distort the
field strength measurements. Information submitted shall include the relative radiated power of each spurious
emission with reference to the rated power output of the transmitter, assuming all emissions are radiated from
halfwave dipole antennas.

(b) The measurements specified in paragraph (a) of this section shall be made for the following equipment:

(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power of the

transmitter.

S

All equipment operating on frequencies higher than 25 MHz.

—
L

All equipment where the antenna is an integral part of, and attached directly to the transmitter.

E

Other types of equipment as required, when deemed necessary by the Commission.

Test Procedures:
Because KDB 935210 D05 procedure does not provide this requirement, measurements were in accordance with
the test methods section 5.5 of ANSI C63.26-2015
a) Place the EUT in the center of the turntable. The EUT shall be configured to transmit into the standard non-
radiating load (for measuring radiated spurious emissions), connected with cables of minimal length unless
specified otherwise. If the EUT uses an adjustable antenna, the antenna shall be positioned to the length that
produces the worst case emission at the fundamental operating frequency.
b) Each emission under consideration shall be evaluated:
1) Raise and lower the measurement antenna in accordance 5.5.2, as necessary to enable detection of the
maximum emission amplitude relative to measurement antenna height.
2) Rotate the EUT through 360° to determine the maximum emission level relative to the axial position.
3) Returnthe turntable to the azimuth where the highest emission amplitude level was observed.
4) Vary the measurement antenna height again through 1 m to 4 m again to find the height associated with
the maximum emission amplitude.
5) Record the measured emission amplitude level and frequency using the appropriate RBW.
c) Repeatstep b) for each emission frequency with the measurement antenna oriented in both the horizontal and

vertical polarizations to determine the orientation that gives the maximum emissions amplitude.
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Test Result:
Measured Measured
. Frequency Ant. Factor A.G.+C.L.+H.P.F. Result
Test Band Signal (MHz2) Level (dB/m) (dB) Pol. Power (dBm/m)
(dB uv) (dBm)
WCS 5GNR10MHz 8589.90 56.73 37.7 36.02 Vv -34.27 -32.59

A.G.: Amp. Gain / C.L.: Cable Loss / H.P.F.: High Pass Filter

Note:

1. We have done horizontal and vertical polarization in detecting antenna.

2. Measure distance=3m

3. Theamplitude of the spurious domain emission attenuated by more than 20 dB over the permissible value was
not recorded according to ANSI C63.26, clause 5.1.1., c).

4. Testdata were only the worst case.

5. Amongthe data of simultaneous and single band emission conditions, the single emission condition is the worst

case.

Plot data of radiated spurious emissions
WCS / Downlink / 5G NR 10 MHz

oty S actrum Ay - Swet SA  — Eg
B RL | W 0 o ENSETHT] SOUNCE OF AL AL 3
Avi Type! Log-Pwr
DMO: Fams 1y | Trig: Free Run FAyg|Haobd: > 100100
|FiGaisn:High #inen: 0 dB

Ref 86.99 dBpV_

60.831 dBuV|
60,316 dBuY|

Note : Only the worst case plots for Radiated Spurious Emissions.
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5.7. FREQUENCY STABILITY

Test Requirements:
§ 2.1055 Measurements required: Frequency stability.
(@) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From —30° to +50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of this
section.

(2) From —20° to+50° centigrade for equipment to be licensed for use in the Maritime Services under part 80
of this chapter, except for Class A, B, and S Emergency Position Indicating Radiobeacons (EPIRBS), and
equipment to be licensed for use above 952 MHz at operational fixed stations in all services, stations in the
Local Television Transmission Service and Point-to-Point Microwave Radio Service under part 21 of this
chapter, equipment licensed for use aboard aircraft in the Aviation Services under part 87 of this chapter,
and equipment authorized for use in the Family Radio Service under part 95 of this chapter.

(3) From 0°to +50° centigrade for equipment to be licensed for use in the Radio Broadcast Services under part
73 of this chapter.

(d) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Varyprimary supply voltage from 85 to 115 percent of the nominal value for other than hand carried battery
equipment.

(2) Forhand carried, battery powered equipment, reduce primary supply voltage to the battery operating end
point which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the equipment, or
at the power supply terminals if cables are not normally provided. Effects on frequency of transmitter
keying (except for broadcast transmitters) and any heating element cycling at the nominal supply voltage
and at each extreme also shall be shown.

§ 24.235 Frequency stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized

frequency block.

§ 27.54 Frequency stability.
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized

bands of operation.

Test Procedures:
The measurement is performed in accordance with Section 5.6.3, 5.6.4 and 5.6.5 of ANSI C63.26.

5.6.3 Procedure for frequency stability testing

Frequency stability is a measure of the frequency drift due to temperature and supply voltage variations, with
reference to the frequency measured at +20 °C and rated supply voltage.

The operating carrier frequency shall be set up in accordance with the manufacturer’s published operation and
instruction manual prior to the commencement of these tests. No adjustment of any frequency determining circuit

element shall be made subsequent to this initial set-up. Frequency stability is tested:
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a) At 10-°Cintervals of temperatures between —30 °C and +50 °C at the manufacturer’s rated supply voltage, and
b) At+20 °C temperature and =15% supply voltage variations. If a product is specified to operate over a range of
input voltage then the —15% variation is applied to the lowermost voltage and the +15% is applied to the
uppermost voltage.
During the test all necessary settings, adjustments and control of the EUT have to be performed without disturbing
the test environment, i.e., without opening the environmental chamber. The frequency stabilities can be
maintained to a lesser temperature range provided that the transmitter is automatically inhibited from operating
outside the lesser temperature range. For handheld equipment that is only capable of operating from internal
batteries and the supply voltage cannot be varied, the frequency stability tests shall be performed at the nominal
battery voltage and the battery end point voltage specified by the manufacturer. An external supply voltage can be
used and set at the internal battery nominal voltage, and again at the battery operating end point voltage which
shall be specified by the equipment manufacturer.
If an unmodulated carrier is not available, the mean frequency of a modulated carrier can be obtained by using a
frequency counter with gating time set to an appropriately large multiple of bit periods (gating time depending on

the required accuracy). Full details on the choice of values shall be included in the test report.

5.6.4 Frequency stability over variations in temperature

a) Supply the EUT with a nominal 60 Hz ac voltage, dc voltage, or install a new or fully charged battery in the EUT.

b) If possible a dummy load should be connected to the EUT because an antenna near the metallic walls of an
environmental test chamber could affect the output frequency of the EUT. If the EUT is equipped with a
permanently attached, adjustable-length antenna, the EUT should be placed in the center of the chamber with
the antenna adjusted to the shortest length possible.

¢) Turnonthe EUT, and tune it to the center frequency of the operating band.

d) Couple the transmitter output to the measuring instrument through a suitable attenuator and coaxial cable. If
connection to the EUT output is not possible, make the measurement by connecting an antenna to the
measuring instrument with a suitable length of coaxial cable and placing the measuring antenna near the EUT
(e.g., 15 cm away).

NOTE—AnN instrument that has an adequate level of accuracy as specified by the procuring or regulatory
authority is the recommended measuring instrument.

e) Adjust the location of the measurement antenna and the controls on the measurement instrument to obtain a
suitable signal level (i.e., a level that will not overload the measurement instrument, but is strong enough to
allow measurement of the operating or fundamental frequency of the EUT). Adjust the detector bandwidth and
span settings to achieve a resolution capable of accurate frequency measurements over the applicable
frequency stability limits.

f)  Turn the EUT off, and place it inside the environmental temperature chamber. For devices that have oscillator
heaters, energize only the heater circuit.

g) Set the temperature control on the chamber to the Highest temperature specified in the regulatory
requirements for the type of device, and allow the oscillator heater and the chamber temperature to stabilize.
Unless otherwise instructed by the regulatory authority, this temperature should be 50 °C.

h) While maintaining a constant temperature inside the environmental chamber, turn on the EUT and allow
sufficient time for the EUT temperature to stabilize.

i) Measure the frequency.

j)  Switch off the EUT, but do not switch off the oscillator heater.
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m)

Lower the chamber temperature to the next level that is required by the standard and allow the temperature
inside the chamber to stabilize. Unless otherwise instructed by the regulators, this temperature step should be
10°C.

Repeat step h) through step k) down to the lowest specified temperature. Unless otherwise instructed by the
regulators, this temperature should be —30 °C. When the frequency stability limit is stated as being sufficient
such that the fundamental emissions stay within the authorized bands of operation, a reference point shall be
established at the applicable unwanted emissions limit using a RBW equal to the RBW required by the unwanted
emissions specification of the applicable regulatory standard. These reference points measured using the
lowest and Highest channel of operation shall be identified as f. and fu respectively. The worst-case frequency
offset determined in the above methods shall be added or subtracted from the values of f. and fu and the
resulting frequencies must remain within the band.

Omitted

5.6.5 Frequency stability when varying supply voltage

a)

Couple the transmitter output to the measuring instrument through a suitable attenuator and coaxial cable. If
connection to the EUT output is not possible make the measurement by connecting an antenna to the
measuring instrument with a suitable length of coaxial cable and placing the measuring antenna near the EUT
(e.g., 15 cm away)

Supply the EUT with nominal ac or dc voltage. The supply voltage shall be measured at the input to the cable
normally provided with the equipment, or at the power supply terminals if cables are not normally provided.
Effects on frequency of transmitter keying (except for broadcast transmitters) and any heating element cycling
at the nominal supply voltage and at each extreme also shall be shown.

Turn on the EUT, and couple its output to a frequency counter or other frequency-measuring instrument.

Tune the EUT to the center frequency of the operating band. Adjust the location of the measurement antenna
and the controls on the measurement instrument to obtain a suitable signal level (i.e., a level that will not
overload the measurement instrument, but is strong enough to allow measurement of the operating or
fundamental frequency of the EUT). Adjust the detector bandwidth and span settings to achieve a resolution
capable of accurate frequency measurements over the applicable frequency stability limits.

NOTE—An instrument that has an adequate level of accuracy as specified by the procuring or regulatory
authority is the recommended measuring instrument.

Measure the frequency.

Unless otherwise specified, vary primary supply voltage from 85% to 115% of the nominal value for other than
hand carried battery equipment.

For hand carried, battery powered equipment, reduce the primary ac or dc supply voltage to the battery
operating end point, which shall be specified by the manufacturer.

Repeat the frequency measurement.

NOTE—For band-edge compliance, it can be required to make these measurements at the low and High channel
of the operating band.

Note: The results of the frequency stability test shown above the frequency deviation measured values are very

small and similar trend for each port, so we are attached only the worst case data.
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Test Results:

AWS
Reference: 48 VDC at 20°C  Freq. =2,145,000,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 2145000 005 5.050 0.000 0.00000

-30 2145000010 9.829 4.779 0.00542

-20 2145000 002 2.202 -2.849 -0.00323

-10 2145000 004 3.614 -1.437 -0.00163

100 % 0 2145 000 005 4.765 -0.285 -0.00032
+10 2145 000 005 5.043 -0.008 -0.00001

+30 2145000 009 9.220 4.170 0.00473

+40 2145000 009 8.962 3.911 0.00444

+50 2145000 004 4.281 -0.770 -0.00087

115% +20 2145000 000 0.325 -4.725 -0.00536
85 % +20 2145000003 2.510 -2.540 -0.00288

PCS
Reference: 48 VDC at 20°C  Freq. =1,962,500,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 1962500 002 2.312 0.000 0.00000

-30 1962500 005 2971 0.659 0.00034

-20 1962500 008 5.787 3.476 0.00177

-10 1962 500 006 3.628 1.317 0.00067

100 % 0 1962500011 8.219 5.908 0.00301
+10 1962500011 8.401 6.090 0.00310

+30 1962500 008 5.263 2.952 0.00150

+40 1962 500 006 4.168 1.857 0.00095

+50 1962 500 004 1.794 -0.517 -0.00026

115% +20 1962500012 9.214 6.903 0.00352
85% +20 1962 500 008 6.182 3.870 0.00197
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WCs
Reference: 48 VDC at 20°C  Freq. = 2,355,000,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 2355000 002 2.344 0.000 0.00000

-30 2355000008 7.822 5.478 0.00621

-20 2355000 008 7.691 5.347 0.00607

-10 2355000010 9.656 7.312 0.00830

100 % 0 2355000 005 5.234 2.890 0.00328
+10 2355000003 3.124 0.780 0.00089

+30 2355000 005 4974 2.630 0.00298

+40 2355000010 9.738 7.394 0.00839

+50 2355000003 2.846 0.502 0.00057

115% +20 2355000 009 9.497 7.154 0.00812
85 % +20 2355000003 3.362 1.018 0.00115

BRS/EBS
Reference: 48 VDC at 20°C  Freq. =2,593,000,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 2593 000 007 6.767 0.000 0.00000

-30 2593000011 4.255 -2.512 -0.00097

-20 2593 000 009 2.580 -4.186 -0.00161

-10 2593000012 4.910 -1.857 -0.00072

100 % 0 2593000012 5.284 -1.483 -0.00057
+10 2593000008 1.142 -5.625 -0.00217

+30 2593000008 1.332 -5.435 -0.00210

+40 2593000 007 0.482 -6.284 -0.00242

+50 2593000010 2.957 -3.809 -0.00147

115% +20 2593000015 8.206 1.439 0.00055
85% +20 2593000009 2.667 -4.099 -0.00158
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6. Annex A_EUT AND TEST SETUP PHOTO

Please refer to test setup photo file no. as follows;

No. Description
1 HCT-RF-2404-FC003-P
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