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The result shown in this test report refer only to the sample(s) tested unless
otherwise stated.

This test results were applied only to the test methods required by the
standard.
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REVISION HISTORY

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

Revision No. Date of Issue Description

0 December 14,2023 Initial Release

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.

Test Report Statement:

The above Test Report is not related to the accredited test result by (KS Q) ISO/IEC 17025 and KOLAS(Korea
Laboratory Accreditation Scheme) / A2LA(American Association for Laboratory Accreditation)(4114.01), which

signed the ILAC-MRA.

If this report is required to confirmation of authenticity, please contact to www.hct.co.kr
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Company Name

ADRF KOREA, Inc.

Company Address

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

1.2. PRODUCT INFORMATION

EUT Type

REPEATER

EUT Serial Number

SDRX43NT7THXXXXXX

Power Supply

90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC

Frequency Range

Band Name Uplink / Downlink (MHz)

3.7 GHz Service 3700~3980

Tx Output Power

Uplink: 30 dBm, Downlink: 43 dBm

Antenna Peak Gain

Uplink: 19.4 dBi
Downlink: 20.7 dBi

1.3. TEST INFORMATION

FCC Rule Parts

CFR 4T Part 2, Part 27

Measurement Standards

KDB 935210 D05 v01r04, KDB 971168 D01 v03r01, ANSI C63.26-2015

Test Location

HCT CO., LTD.
74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of KOREA

F-TP22-03 (Rev. 04)
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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 Publication
22.

Detailed description of test facility was submitted to the Commission and accepted dated March 31, 2022 (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.”

F-TP22-03 (Rev. 04) Page 6 of 60



A H
CUSTOMER SECRET
-~
Report No. HCT-RF-2312-FC001
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 Part 2, 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 §27.50(j)(2), Compliant
§27.50(j)(4)

Out-of-band/out-of-block emissions )

) o 2.1051, §27.53(1)(1) Compliant
and spurious emissions

Spurious emissions radiated 2.1053, §27,53(1)(1) Compliant

Stabil §2.1055 c l
Frequency Stabilit ompliant

a Y Y §27.54 P

F-TP22-03 (Rev. 04) Page 7 of 60
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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

3.7 GHz Service 5G NR 100 MHz

All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz

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)
3300 2.223 3700 2.314
3350 2.035 3750 2.298
3400 2.026 3800 2.306
3450 2.009 3850 2.075
3500 2.006 3900 2.199
3550 1.975 3950 2.383
3600 2.275 4000 2.191
3650 2.286 - -

F-TP22-03 (Rev. 04) Page 8 of 60
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: Output Path
Correction factor table
Frequency (MHz) Factor (dB) Frequency (MHz) Factor (dB)
10 29.659 16 000 42.366
30 29.377 17000 41.392
50 29.494 18 000 41.548
100 29.642 19000 41.452
200 29.877 20000 40.676
300 30.143 21000 41.584
400 30.338 22000 43.142
500 30.399 23000 41.078
600 30.576 24000 39.912
700 30.680 25000 42.370
800 30.740 26 000 45.001
900 30.821 27000 27.418
1000 30.940 28 000 27.807
2000 31.693 29000 28.141
3000 32.288 30000 27.905
4000 32.957 31000 28.505
5000 34.770 32000 28.525
6000 35.368 33000 28.709
7000 36.372 34000 29.476
8000 37.072 35000 28.757
9000 37.255 36 000 29.081
10000 38.239 37000 28.754
11000 39.111 38000 28.934
12 000 40.106 39000 29.045
13000 41.190 40000 27.997
14000 42.374 - -
15000 42.918 - -

F-TP22-03 (Rev. 04)
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3.3. MEASUREMENTUNCERTAINTY

Description Condition Uncertainty
9 kHz ~ 30 MHz +4.14dB
30 MHz ~1GHz +5.82dB
Radiated Disturbance
1GHz ~ 18 GHz +5.74dB
18 GHz ~ 40 GHz +5.76dB

* 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. 04) Page 10 of 60
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3.5. TEST DIAGRAMS
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Frequency Stability
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4, TEST EQUIPMENTS
. . Dueto Calibration
Equipment Model Manufacturer Serial No. .
Calibration Interval
PXA Signal Analyzer N9030A Keysight MY49431434  01/02/2024  Annual
MXG Vector Signal Generator N5182A Agilent MY46240807 12/23/2023 Annual
MXG Vector Signal Generator N5182A Agilent MY47070406 02/15/2024  Annual
20 dB Attenuator FAS-23-20 MCLI 103756 01/03/2024 Annual
Weinschel
30 dB Attenuator WA93-30-33 . 0166 11/24/2024 Annual
Associates
500 Termination 908A H.P. N/A N/A N/A
DC Power Supply PWR800L KIKUSUI LJ003448 05/24/2024 Annual
Temperature & Humidity
PL-4KP ESPEC 14021890 09/27/2024 Annual
Chamber
Switch S46 KEITHLEY 1088024 N/A N/A
Controller
C03000 Innco systems ~ CO3000-4p N/A N/A
(Antenna Mast)
Controller EM2090 Emco 060520 N/A N/A
Antenna Position Tower MA4640/800-XP-ET Innco systems S3AM N/A N/A
Turn Table N/A Ets N/A N/A N/A
Loop Antenna FMZB 1513 Schwarzbeck 1513-333 03/17/2024  Biennial
Trilog Super Broadband
110g Sup VULB 9168 Schwarzbeck ~ 9168-0895  08/16/2024  Biennial
Antenna
Horn Antenna BBHA 9120D Schwarzbeck 02296 05/18/2024  Biennial
H Ant
orn Antenna BBHA9170 Schwarzbeck BBHA9170124 03/28/2025  Biennial
(15 GHz ~ 40 GHz)
. Rohde &
Signal Analyzer FSVA40 101502 03/17/2024  Annual
Schwarz
Amp & Filter Bank Switch
FBSM-01A TNM system 0 N/A N/A
Controller
RF Switching System FBSR-03A T&M system S3L3 11/17/2024 Annual
. . Wainwright
High Pass Filter WHNX6.0/26.5G-6SS 1 01/19/2024 Annual
Instruments
Power Amplifier CBL18265035 CERNEX 22966 11/17/2024 Annual
Power Amplifier CBL26405040 CERNEX 25956 03/02/2024 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.

F-TP22-03 (Rev. 04)

Page 13 of 60




O L -
CUSTOMER SECRET
||
Report No. HCT-RF-2312-FC001
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.
Set VBW = 3 x RBW.
)

<)

d) Setnumber 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.

F-TP22-03 (Rev. 04) Page 14 of 60
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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.

Note:

All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC

- Worst case: 90 ~ 264 VAC, 50/60 Hz

Test Results:

Center Frequency  AGC Threshold Output Level
Test Band Link Signal
(MHz) Level (dBm) (dBm)
Uplink 5G NR 100 MHz 3840.00 -65 29.70
3.7 GHz Service
Downlink 5G NR 100 MHz 3840.00 -52 42.66

F-TP22-03 (Rev. 04) Page 15 of 60
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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.

Note:

(1) All power supplies of operation were investigated and the worst case configuration results are reported.

- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz

F-TP22-03 (Rev. 04) Page 16 of 60
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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) Connect aspectrum 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

F-TP22-03 (Rev. 04) Page 18 of 60



L -
CUSTOMER SECRET
-
Report No. HCT-RF-2312-FC001
measurement).

n) Compare the spectral plot of the input signal (determined from step m) to the output signal (determined from
step 1) 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) Repeatsteps e) to p) for all frequency bands authorized for use by the EUT.

Note:
(1) All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz

F-TP22-03 (Rev. 04) Page 19 of 60
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Center Frequency 99 % OBW 26 dB OBW
Test Band Link Signal
(MHz) (MHz) (MHz)
Uplink 5G NR 100 MHz 3840.00 97.480 102.452
3.7 GHz Service
Downlink 5G NR 100 MHz 3840.00 97.498 102.439
Tabular data of Input Occupied Bandwidth
Center Frequency 99 % OBW 26 dB OBW
Test Band Link Signal
(MHz) (MHz) (MHz)
Uplink 5G NR 100 MHz 3840.00 97.525 102.550
3.7 GHz Service
Downlink 5G NR 100 MHz 3840.00 97.398 102.521
Tabular data of 3 dB above the AGC threshold Output Occupied Bandwidth
Center Frequency 99 % OBW 26 dB OBW
Test Band Link Signal
(MHz) (MHz) (MHz)
Uplink 5G NR 100 MHz 3840.00 97.480 102.543
3.7 GHz Service
Downlink 5G NR 100 MHz 3840.00 97.461 102.447
Tabular data of 3 dB above the AGC threshold Input Occupied Bandwidth
Center Frequency 99 % OBW 26 dB OBW
Test Band Link Signal
(MHz) (MHz) (MHz)
Uplink 5G NR 100 MHz 3840.00 97.408 102.478
3.7 GHz Service
Downlink 5G NR 100 MHz 3840.00 97.404 102.506

Measured Occupied Bandwidth Comparison

Variant of Input and 3 dB above

Variant of Input and Output

Test Band Link Signal ) ) the AGC threshold Output
Occupied Bandwidth (%)
Occupied Bandwidth (%)
Uplink 5G NR 100 MHz -0.096 0.063
3.7 GHz Service
Downlink 5G NR 100 MHz -0.080 -0.058

*Change in input-output OBW is less than £5 %

F-TP22-03 (Rev. 04)
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Plot data of Occupied Bandwidth
Output / 3.7 GHz Service / Uplink / 5G NR 100 MHz

| sensenT] | | 01:43:45 PMNoy 20, 2023
Center Freq: 3.840000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 100/100
#IF Gain:Low #Atten: 30 dB

w Keysight Spectrum Anslyzer - Occupied BW

Radio Device: BTS

Center Freq
3.840000000 GHz

ity sl g A ey A e A

ity oty

#VBW 6 MHz

Occupied Bandwidth Total Power 38.4 dBm

97.480 MHz

Transmit Freq Error -103.25 kHz
x dB Bandwidth 102.5 MHz

% of OBW Power 99.00 %
x dB -26.00 dB

STATUS

Input /3.7 GHz Service / Uplink / 5G NR 100 MHz

aght Spectrum Analyzer- Occupied BW
RL R 50 q

SENSE:INT]
Center Freq: 3.840000000 GHz Frequency
»— Trig: Free Run Avg|Hold: 100/100
#Atten: 0 dB

Radio Device: BTS

Center Freq
3.840000000 GHz

Vgl fiphiretitmdiptvlymonilp

""" ] ~ Span 200.0 MHz
#VBW 6 MHz Sweep 1ms

Occupied Bandwidth Total Power 41.1 dBm

97.525 MHz

-126.09 kHz % of OBW Power 99.00 %

Transmit Freq Error
x dB -26.00 dB

x dB Bandwidth 102.6 MHz

M55 STATUS
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3 dB above the AGC threshold Output /3.7 GHz Service / Uplink / 5G NR 100 MHz

Center 3.8400 GHz

| sEnsEanT] LEGN AL [ 01:45:03 PM Ny 20, 2023
Center Freq: 3640000000 GHz Radio 5td: None
—%— Trig: Free Run Avg|Hold: 100/100
#F Gain:Low #Atten: 30 dB

Keysight Spectrum Analyzer - Occupied BW
RL |

Radio Device: BTS

Center Freq
3.840000000 GHz

} {
Potilhogrin g ;-*.-Mw,,\.-'-wm-'

Res BW 2 MHz #VBW 6 MHz

Occupied Bandwidth Total Power 37.9 dBm

97.480 MHz
-116.99 kHz % of OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth 102.5 MHz x dB

STATUS

WSG

3 dB above the AGC threshold Input / 3.7 GHz Service / Uplink / 5G NR 100 MHz

o Keysight Spectrum Anstyzer - Occupied BW

_ SENSEINT] SLIGN AT 10:22:08 AM Nov 21, 2023
Center Freq: 3.840000000 GHz Radio Std: None
—+— 1rig: Free Run AvgjHold: 1001100
#FGain:Low #Aften: 0 dB Radio Device: BTS

v, Ref ;28,00 dBm
Center Freq
3.840000000 GHz
,-..ﬂf?‘»n-.ﬂ,\-.'uw.-.1{.-‘).‘\-|..¢.-m.;a_-wwpe‘.\-_.au.‘,;l sty

Llli*m,-r-}t‘.‘w‘a'l'r:.'.'l.'anfw‘-%,t"'\"ui" Waproiowafrg e g

ter 3.8401 - span200.0MHz
#Res BW 2 MHz #VBW 6 MHz Sweep 1ms

Total Power -38.1 dBm

Occupied Bandwidth
97.408 MHz
=151.35 kHz % of OBW Power 99.00 %

x dB Bandwidth 102.5 MHz x dB -26.00 dB

Transmit Freq Error

L STATUS
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Output /3.7 GHz Service / Downlink / 5G NR 100 MHz

Center 3.8400 GHz

| sEnsEanT] LEGN ALIT |12:54:43 PMNoy 20, 2023
Center Freq: 3640000000 GHz Radio Std: None
—%— Trig: Free Run Avg|Hold: 100/100
#F Gain:Low #Atten: 40 dB

Keysight Spectrum Analyzer - Occupied BW
RL |

Radio Device: BTS

Center Freq
3.840000000 GHz

| |
bdtnpt Asdllihostt ¥4

Res BW 2 MHz #VBW 6 MHz

Occupied Bandwidth Total Power 51.1 dBm

97.498 MHz
-113.08 kHz % of OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth 102.4 MHz x dB

STATUS

WSG

Input /3.7 GHz Service / Downlink / 5G NR 100 MHz

o Keysight Spectrum Anstyzer - Occupied BW

_ SENSEINT] SLIGN AL 12:54:12 PMNov 20, 2023
Center Freq: 3.840000000 GHz Radio Std: None
—+— 1rig: Free Run AvgjHold: 1001100
#FGain:Low #Aften: 0 dB Radio Device: BTS

fiv____Ref -28.00 dBm
Center Freq
3.840000000 GHz

T e T L S T T vy e

- . / ’|
Pl siniprskints/ gyl npteda A

Center 3.8400GHz ____ Span200.0MHz
#Res BW 2 MHz #VBW 6 MHz Sweep 1ms

Total Power -43.2 dBm

Occupied Bandwidth
97.398 MHz
-37.000 kHz % of OBW Power 99.00 %

x dB Bandwidth 102.5 MHz x dB -26.00 dB

Transmit Freq Error

L STATUS
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3 dB above the AGC threshold Output / 3.7 GHz Service / Downlink / 5G NR 100 MHz

Center 3.8400 GHz

| sEnsEanT] LEGN ALIT |12:55:47 PMNoy 20, 2023
Center Freq: 3640000000 GHz Radio 5td: None
—%— Trig: Free Run Avg|Hold: 100/100
#F Gain:Low #Atten: 40 dB

Keysight Spectrum Analyzer - Occupied BW
RL |

Radio Device: BTS

Center Freq
3.840000000 GHz

bsadeatsongl Haebonet gt

Res BW 2 MHz #VBW 6 MHz

Occupied Bandwidth Total Power 52.0 dBm

97.461 MHz
-26.064 kHz % of OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth 102.4 MHz x dB

STATUS

WSG

3 dB above the AGC threshold Input / 3.7 GHz Service / Downlink / 5G NR 100 MHz

o Keysight Spectrum Anstyzer - Occupied BW

_ SENSEINT] LIGN Al 12:55:15 PMNov 20, 2023
Center Freq: 3.840000000 GHz Radio Std: None
—+— 1rig: Free Run AvgjHold: 1001100
#FGain:Low #Aften: 0 dB Radio Device: BTS

fiv___Ref -28.00 dBm
Center Freq
3.840000000 GHz

L T s b AP S o e g
P \
i :
I

| j b
Fp it gt | (RSN TIRTAR PESTNT TR

ter3.8400GHz _________ Span200.0 MHz
#Res BW 2 MHz #VBW 6 MHz Sweep 1ms

Total Power -40.2 dBm

Occupied Bandwidth
97.404 MHz
-222.64 kHz % of OBW Power 99.00 %

x dB Bandwidth 102.5 MHz x dB -26.00 dB

Transmit Freq Error

L STATUS
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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.

§ 27.50 Power limits and duty cycle.
(i) The following power requirements apply to stations transmitting in the 3700-3980 MHz band:

(2) The power of each fixed or base station transmitting in the 3700-3980 MHz band and situated in any
geographic location other than that described in paragraph (j)(1) of this section is limited to an EIRP of 1640
Watts/MHz. This limit applies to the aggregate power of all antenna elements in any given sector of a base
station.

(4) Equipment employed must be authorized in accordance with the provisions of §27.51. 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 (j)(5)
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.
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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.

i) 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.
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Note:

1. Iffothat 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.
2. All power supplies of operation were investigated and the worst case configuration results are reported.

- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz
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Test Results:

Tabular data of Input / Output Power and Gain

fo Frequency Input Power Output Power Gain
Test Band Link Signal
(MHz) (dBm) (dBm) (dB)
Uplink 5G NR 100 MHz 3750.00 -64.78 29.78 94.56
3.7 GHz Service
Downlink 5G NR 100 MHz 3750.00 -51.79 43.26 95.05

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

fo Frequency Input Power Output Power Gain
Test Band Link Signal
(MHz) (dBm) (dBm) (dB)
Uplink 5G NR 100 MHz 3750.00 -61.75 29.75 91.50
3.7 GHz Service
Downlink 5G NR 100 MHz 3750.00 -48.79 43.10 91.89

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

fo Frequency Frequency OutputPSD Ant.Gain E.l.R.P. Calculated Limit
Test Band Link
(MHz) (MHz) (dBm/MHz) (dBi) (dBm/MHz)  (W/MHz) (W/MHz)
Uplink 5G NR 100 MHz 3750.00 12.31 19.40 31.71 1.48
3.7 GHz Service 1640
Downlink 5GNR100MHz  3750.00 25.32 20.70 46.02 39.99
Note: 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.)
fo Frequency Frequency OutputPSD  Ant. Gain E.l.R.P. Calculated Limit
Test Band Link
(MHz) (MHz) (dBm/MHz) (dBi) (dBm/MHz)  (W/MHz)  (W/MHz)
Uplink 5G NR 100 MHz 3750.00 12.10 19.40 31.50 141
3.7 GHz Service 1640
Downlink  5G NR 100 MHz 3750.00 25.25 20.70 45.95 39.36

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

Tabular data of PAPR

fo Frequency 0.1 % PAPR
Test Band Link Signal
(MHz) (dB)
Uplink 5G NR 100 MHz 3750.00 8.43
3.7 GHz Service
Downlink 5G NR 100 MHz 3750.00 8.46
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Plot data of PSD

PSD / 3.7 GHz Service / Uplink / 5G NR 100 MHz

| sensenT] | | 03:53:07 PMNCy 20, 2023
Center Freq: 3.760000000 GHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 100/100
#IF Gain:Low #Atten: 30 dB

me Keysight Spectrum Analyzer- Channd Pefhl:r

Radio Device: BTS
Mkr1 £1

Center Freq
3.750000000 GHz

| —
}.J.,\.yn-'-..JJ-;FJ-I-\-n«-.I-.;-:-'-‘J‘F !

#VBW 3 MHz

Channel Power Power Spectral Density

29.78 dBm /100 MHz -50.22 dBm /Hz

STATUS

3 dB above the AGC threshold PSD / 3.7 GHz Service / Uplink / 5G NR 100 MHz

SENSE:INT] I SLIGN AL 01:58:28 PMMNov 20, 2023
Center Freq: 3.750000000 GHz Radio Std: None
»— Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB Radio Device: BTS

ight Spectrum Analyzer - Channel Pawer
RL R 50 q

Frequency

Mkr1

Center Freq
3.750000000 GHz

I e g et
bottngmin i ol e A et als i e e L,

""" ~ Span 200.0 MHz
#VBW 3 MHz Sweep 1ms

Channel Power Power Spectral Density

29.75 dBm /100 MHz -50.25 dBm /Hz

M55 STATUS
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PSD /3.7 GHz Service / Downlink / 5G NR 100 MHz

Keysight Spectrum Analyzer- Channiel Power
RL I 50 0 CORAE
r Freq 3.750000000 GHz

NFE

#F Gain:Low

v___Ref 50.00 dBm

bl ity A l-"..-w)lr«."""'u

Center 3.7500 GHz

Res BW 1 MHz
Channel Power

43.26 dBm /100 MHz

WSG

SENSEINT

Center Freq: 3.750000000 GHz

—%— Trig: Free Run
#Atten: 40 dB

1 01:00:01 PMNov 20, 2023
Radio 5td: None

Avg|Hold: 100/100
Radio Device: BTS

Mkr1 3.7114 GHz
YT

Center Freq
3.750000000 GHz

T SURE R AN
1
T

I‘ﬂ“"‘

[ A NS NP

#VBW 3 MHz

Power Spectral Density

-36.74 dBm /Hz

STATUS

3 dB above the AGC threshold PSD / 3.7 GHz Service / Downlink / 5G NR 100 MHz

= Isg.y.ég.hl S!pemm

Anslyzer- Channel Power
i R T c |

#F Gain:Low

Pttt AP s hkd

#Res BW 1 MHz

Channel Power

43.15 dBm /100 MHz

M5G

Center Fre
+— 1rig: Free Run
#Aften: 40 dB

[01:02:45 PMNov 20,2023
Radio Std: None

3750000000 GFHiz
AvgjHold: 1001100
Radio Device: BTS

Center Freq
3.750000000 GHz

| |
vy
AT T I -~

"~ Span 200.0 MHz!
Sweep 1ms

#VBW 3 MHz
Power Spectral Density

-36.85 dBm /Hz

STATUS
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Plot data of PAPR

PAPR /3.7 GHz Service / Uplink / 5G NR 100 MHz

wm Keysight Spectrum Analyter - Powe Stat CCDF
i RL RF 3 R | 01:59:16 PMNov 20, 2023

X RL R 0Q SENSEZLNT| ALIGN AL
Center Freq 3.750000000 GHz Center Freq: 3.760000000 GHz Radio Std: None
—»— Trig: Free Run Counts:1.00 M/1.00 Mpt
#IF Gain:Low #Atten: 30 dB

Average Power

29.79 dBm
36.75 % at 0dB

10.0 % 3.62dB
1.0% 6.65 dB
0.1% 8.43 dB
0.01 % 9.63 dB
0.001% 10.80 dB
0.0001 % 11.39 dB

Peak 11.55 dB
41.34 dBm

Info BW 100.00 MHz

MSG STATUS

Center Freq

3.750000000 GHz

PAPR /3.7 GHz Service / Downlink / 5G NR 100 MHz

B Koaait Spectrirn Aroiyeer - Povres ot CCDF
Rl F 5 01:02:33 PMMNov 20, 2023

Al & 3 LT LORAE SENSE:INT| I LGN Al M

Center Freq 3.750000000 GHz Center Freq: 3.750000000 GHz Radio Std: None
NFE —+— Trig: Free Run Counts:1.00 M/1.00 Mpt

#FGain:Low #Atten: 40 dB

Average Power Gaussian
9 100 Hpm——

43.34 dBm
36.89 % at 0dB

10.0 % 3.63 dB
1.0% 6.66 dB
0.1% 8.46 dB
0.01 % 9.72 dB
0.001% 10.55dB
0.0001 % 11.05 dB

Peak 11.10 dB
54 44 dBm

0.0001 E'"—B L
Info BW 100.00 MHz

M55 STATUS

Frequency

Center Freq
3.750000000 GHz
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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.

§ 27.53 Emission limits.
(1) 3.7 GHz Service. The following emission limits apply to station transmitting in the 3700-3980 MHz band:

(1) For base station operations in the 3700-3980 MHz band, the conducted power of any emission outside the
licensee's authorized bandwidth shall not exceed —13 dBm/MHz. Compliance with this paragraph (l)(1) 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.

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.
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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.

Set the 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.

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as necessary.

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

Set the VBW = 3 x RBW.

Set the detector to power averaging (rms) detector.

Set the Sweep time = auto-couple.

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.

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

Use the marker function to find the maximum power level.

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

Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC threshold.

Reset the frequencies of the input signals to the lower edge of the frequency block or band under test.

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.

Repeat steps k) to n).

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

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

Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.

3.6.3 Spurious emissions conducted measurements

a)
)

[« TN g) o

)
)
)

D

=

Connect a signal generator to the input of the EUT.

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

Set the center frequency of the test signal to the lowest available channel within the frequency band or block.
Set the 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.

Set the RBW =reference bandwidth in the applicable rule section for the supported frequency band of operation.
Set the VBW = 3 x RBW.

Set the Sweep time = auto-couple.

Set the 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.
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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) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.

Note:
(1) Insome bands, RBW was reduced to 0.1 %, 1 %, and 10 % of the reference bandwidth for measuring out-of-
band and unwanted spurious emissions level, so 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) All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz
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Test Results: Plot data of Out-of-band/out-of-block emissions

Out-of-band (two adjacent test signals) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Lower

= Keysight Spectrum Analyzer- Swept 54
i RL [T C |

Avg Type:ﬁms :
PND: Wide —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

Mkr1 3.699 876 GHz
Ref 10.00 dBm -35.006 dBm

Center Freq
3.699500000 GHz

StartFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0OHz

Scale Type
5 o

s B.W' 100 kHz #VBW 300 kHz* Sweep 1.667 ms (1001 pts) —

STATUS

Out-of-band (two adjacent test signals) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Upper

B Koaat St Ariyecr - Swept
3 RF T g2:01

Start Freq 3.980000000 GHz _ Avg Type: RMS
NFE BND: Wide ~—#— 17ig: Free Run Avg|Hold: 1000100

|FGain:Low #Atten: 20 dB

Mkr1 3.9 1 Auto Tune

Ref 10.00 dBm

Center Freq
3.980500000 GHz

StartFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

“""‘"*'-r!"""r".i‘--!1i'-.n III A d . i
P el ) ' 100.000 kHz

Auto Man
3

CF Step

FreqOffset
DHz

Scale Type
Start 3 Stop 3.9810000 GHz [l Lin
Res BW 100 kHz #VBW 300 kHz* Sweep 1.667 ms (1001 pts)

MSG STATUS
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3 dB above Out-of-band (two adjacent test signals) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Lower

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:lﬁ M3
Avg|Hold: 100/100

de ~—+— 1rig: Free Run
#Atten: 20 dB

Mkr1
Ref 10.00 dBm

Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

Stop 3.7000000 GHz Lin
Sweep 1.667 ms (1001 pts)

STATUS

#VBW 300 kHz*

3 dB above Out-of-band (two adjacent test signals) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Upper

i

e Keysight Spectrumn Analyzer- Swept 54
art Freq 3.980000000 GHz

NFE PNO: Wide —+— 171g: FreeRun

IFGain:Low #Atten: 20 dB

ENSE:IN LIGN Al 02:01:42 PM
Avg Type: RMS
AvgjHold: 1001100

"
St

Auto Tune

Ref 10.00 dBm

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

5

Stop 3.9810000 GHz s
Sweep 1.667 ms (1001 pts)

STATUS

tart 3.9800000 GHz
LiRes BW 100 kHz

M55

#VBW 300 kHz*
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Out-of-band (two adjacent test signals) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Lower

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:lﬁ M3
Avg|Hold: 100/100

de ~—+— 1rig: Free Run
#Atten: 20 dB

Mkr1 3.699 979 GHz

Ref 10.00 dBm -33.042 dBm

Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

b,

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

Stop 3.7000000 GHz Lin
Sweep 1.667 ms (1001 pts)

STATUS

#VBW 300 kHz*

Out-of-band (two adjacent test signals) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Upper

i

e Keysight Spectrumn Analyzer- Swept 54
art Freq 3.980000000 GHz

NFE PNO: Wide —+— 171g: FreeRun

IFGain:Low #Atten: 20 dB

= Avg Type: RMS
AvgjHold: 1001100

"
St

Auto Tune

Ref 10.00 dBm

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

5

Stop 3.9810000 GHz s
Sweep 1.667 ms (1001 pts)

STATUS

tart 3.9800000 GHz
LiRes BW 100 kHz

M55

#VBW 300 kHz*
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3 dB above Out-of-band (two adjacent test signals) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Lower

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:'éms
de ~—+— 1rig: Free Run Avg|Hold: 100/100

W #Atten: 20 dB

Ref 10.00 dBm

#VBW 300 kHz*

Mkr1 3.699 986 GHz
-33.874 dBm

Stop 3.7000000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

3 dB above Out-of-band (two adjacent test signals) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Upper

e Keysight Spectrumn Analyzer- Swept 54
art Freq 3.980000000 GHz

NFE PNO: Wide —+— 171g: FreeRun

IFGain:Low #Atten: 20 dB

= Avg Type: RMS
AvgjHold: 1001100

"
St

i

Auto Tune

Ref 10.00 dBm

tart 3.9800000 GHz
LiRes BW 100 kHz

M55

#VBW 300 kHz*

Mkr1 3.9

Stop 3.9810000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

Log

5
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Out-of-band (single test signal) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Lower

I ”T"‘"'.‘

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:lﬁ M3
Avg|Hold: 100/100

de ~—+— 1rig: Free Run
#Atten: 30 dB

Mkr1 3.699 976 GHz

Ref 10.00 dBm -34.080 dBm
Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

Stop 3.7000000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

#VBW 300 kHz*

Out-of-band (single test signal) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Upper

[l

— Ke.ysighl Spmmmlyx..er-SmFtSA )
art Freq 3.980000000 GHz
NFE PNO: Wide —+—
IFGain:Low

= Avg Type: RMS
AvgjHold: 1001100

"
St

Trig: Free Run
#Aften: 30 dB

Auto Tune

Ref 10.00 dBm

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

"B prfpi

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

Log

5

Stop 3.9810000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

tart 3.9800000 GHz
LiRes BW 100 kHz

#VBW 300 kHz*

M55
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+3 dB above Out-of-band (single test signal) / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Lower

xg,agm Spectrum mn,w i

Start Freq 3 699000000 GHZ l -
de —— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref 10.00 dBm

. J*J.Lr,w. ¥ )

Start 3.6000000 GHz p
HRes BW 100 kHz #VBW 300 kHz* Sweep 1.667 ms (1001 pts) _

=) = @

Frequency

Avg Type: RMS

Avg|Hold: 100/100
GHz Auto Tune
d B m

Mkr1 3.699 971
-34.732

Center Freq
3.699500000 GHz

startFreq
3.699000000 GHz

StopFreq
3.700000000 GHz

Ly -“\-" i

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

Scale Type
Lin

g

(=]
=
[=]
=3
=3
=}
[7]
X
™
ra

STATUS

+3 dB above Out-of-band (single test signal) / 3.7 GHz Service / Uplink / 5G NR 100 MHz/ Upper

- | K.eyslghl szcinlmdmnlyxﬂ smpt A

Stan Freq 3 980000000 GHz
PNO: Wide —+— 17ig: Free Run
#Atten: 30 dB

NFE

IFGain:Low

Avg Type: R M3
Avg|Hold: 100100

Ref 10.00 dBm

Stal‘[ '3.9800000 GHz
#Res BW 100 kHz

#VBW 300 kHz*

M5G

Mkr1 3 Aufo:Tdne

Center Freq
3.980500000 GHz

StartFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz

Auto Man

FreqOffset
DHz

Scale Type
Lin

Stop 3.9810000 GHz
Sweep 1.667 ms (1001 pts)
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Out-of-band (single test signal) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Lower

I ”T"‘"'.‘

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:lﬁ M3
Avg|Hold: 100/100

de ~—+— 1rig: Free Run
#Atten: 30 dB

Mkr1 3.699 999 GHz

Ref 10.00 dBm -29.383 dBm

Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

Stop 3.7000000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

#VBW 300 kHz*

Out-of-band (single test signal) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Upper

[l

— Ke.ysighl Spmmmlyx..er-SmFtSA )
art Freq 3.980000000 GHz
NFE PNO: Wide —+—
IFGain:Low

= Avg Type: RMS
AvgjHold: 1001100

"
St

Trig: Free Run
#Aften: 30 dB

Mkr1 3.98 Alto:tane

Ref 10.00 dBm

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

Log

5

Stop 3.9810000 GHz
Sweep 1.667 ms (1001 pts)

STATUS

tart 3.9800000 GHz
LiRes BW 100 kHz

#VBW 300 kHz*

M55
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+3 dB above Out-of-band (single test signal) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Lower

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Ref 10.00 dBm

T [y

Avg Type:'éms
de ~—+— 1rig: Free Run Avg|Hold: 100/100

W #Atten: 30 dB

Mkr1 3.699 996 G
-30.138 dBm

#VBW 300 kHz*

STATUS

Stop 3.7000000 GHz Lin
Sweep 1.667 ms (1001 pts)

Hz

Center Freq
3699500000 GHz

startFreq
3.699000000 GHz

Stop Freq
3.700000000 GHz

CF Step
100.000 kHz
Man

g

FreqOffset
0Hz

+3 dB above Out-of-band (single test signal) / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Upper

—— KEymight Spectrum Anahyrer - Swept 54

i R

"
St

art Freq 3.980000000 GHz

NFE

= Avg Type: RMS
AvgjHold: 1001100

Trig: Free Run

PNO: Wide —+—
#Aften: 30 dB

IFGain:Low

i

Ref 10.00 dBm

tart 3.9800000 GHz
LiRes BW 100 kHz

M55

Mkr1 3.9

" e, 10 A A ¥,
J ._l.l"" W q‘qurhr SN "".lr‘a.‘r

Stop 3.9810000 GHz s
Sweep 1.667 ms (1001 pts)

#VBW 300 kHz*

STATUS

Auto Tune

Center Freq
3.980500000 GHz

startFreq
3.980000000 GHz

Stop Freq
3.981000000 GHz

CF Step
100.000 kHz
Man

|E

FreqOffset
DHz

Scale Type

5
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Plot data of Spurious emissions
Spurious /3.7 GHz Service / Uplink / 5G NR 100 MHz / Low / 9 kHz ~ 150 kHz

- Keysight Spectrum Analyzer- Swept 54 :

Avg Type:ﬁms '
PMO: Close —»— 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

79.500 kHz

Mkr1 107.841 kHz
Ref 0.00 dBm -51.567 dBm

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14.100 kHz
Auto Man

FreqOffset
0OHz

Scale Type
Lin

™ |Log
Sweep 47.47 ms (1001 pts)

STATUS

Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Middle / 150 kHz ~ 30 MHz

B Koaat St Ariyecr - Swept
R - -

Center Freq 15.075000 MHz Avg Type: RMS
NFE BND: Wide ~—#— 17ig: Free Run Avg|Hold: 1010

|FGain:Low #Atten: 30 dB

Mkr1 24.970 MHz Ao e
Ref 0.00 dBm -53.074 dBm

Center Freq
15.075000 MHz

startFreq
150.000 kHz

Stop Freq
30.000000 MHz

u|

CF Ste
2.985000 MHz
Auto Man

FreqOffset
DHz

Scale Type
Log Lin

#VBW 30 kHz* Sweep 119.6 ms (6001 pts)

MSG STATUS
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Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Middle / 30 MHz ~ Low Edge - 10 MHz

- Keysight Spectrumn Anslyzer - Swept 54
Rl s00 D SENSEZINT LIGN A
Center Freq 1.860000000 GHz = Avg Type: RMS

PNO: Fast ~—+— 1rig: Free Run Avg|Hold: 1010

IFGain:Low #Atten: 20 dB

Mkr1 3.610 GHz

Ref 0.00 dBm ~-34.156 dBm
Center Freq
1.860000000 GHz

StartFreq
30.000000 MHz

Stop Freq
3.690000000 GHz

CF Step
366.000000 MHz
Man

E

FreqOffset
0Hz

T Stop3.690GHz Lin
#VBW 3.0 MHz* Sweep 6.667 ms (10001 pts

STATUS

Spurious /3.7 GHz Service / Uplink / 5G NR 100 MHz / Middle / Low Edge - 10 MHz ~ Low Edge

i

e Reysight Spectrum Anabyzer - Swept SA

G r 00 [ CORRE T T SENSEINT] LIGN ALTC 0z07 =
ter Freq 3.695000000 GHz Avg Type: RMS m

¥
Ce
NEE BND: Wide -—#— 17ig: Free Run AvgjHold: 1001100
IFGain:Low #Aften: 30 dB

n

Auto Tune

Ref 20.00 dBm

Center Freq
3.695000000 GHz

StartFreq
3.690000000 GHz

Stop Freq
3.700000000 GHz

CF Step
1.000000 MHz
Man

E

M!wfWN-.w*'1MﬁMWAMﬁwiwww%WmﬁMwmw

FreqOffset
DHz

Scale Type

tart 3.690000 GHz Stop 3.700000 GHz |5
HiRes BW 100 kHz #VBW 300 kHz* Sweep 16.67 ms (2001 pts)

MSG STATUS

5
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Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Middle / High Edge ~ High Edge + 10 MHz

— Keysight Spectrumn Analyzer - Swept 54
Rl s00 D SENSEZINT LIGN A
Center Freq 3.985000000 GHz 2 Avg Type: RMS
NFE PN de ~—+— 1rig: Free Run Avg|Hold: 100/100
IFG w #Atten: 30 dB

Mkr1 3.980 050 GHz
Ref 20.00 dBm -33.812 dBm

Center Freq
3.985000000 GHz

StartFreq
3.980000000 GHz

Stop Freq
3.990000000 GHz

CF Step
1.000000 MHz
Man

E

FreqOffset
0Hz

Scale Type
90000 GHz Lin

#VBW 300 kHz* Sweep 16.67 ms (2001 pts)

WSG STATUS

Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Middle / High Edge + 10 MHz ~ 10 GHz

i

e Keysight Spectrumn Analyzer- Swept 54 = ||

i RL ; 00 | CORREC | [ SENSE:INT| ALIGN AT 02:07:52 PM
ter Freq 6.995000000 GHz Avg Type: RMS m

¥
Ce
NEE PNO: Fast -—+— 17ig: Free Run AvgiHold: 10110
IFGain:Low #Aften: 20 dB

n

Mkr1 9.789 0 ¢ Alita The

Ref 0.00 dBm

Center Freq
6.995000000 GHz

StartFreq
3.990000000 GHz

Stop Freq
10.000000000 GHz

u|

CF Ste,
01.000000 MHz
Man

|E.,

FreqOffset
DHz

Scale Type

3
5

HRes BW 1.0 MHz #/BW 3.0 MHz* Sweep 10.67 ms (20001 pts

MSG STATUS
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Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Low / 10 GHz ~ 26.5 GHz

- Keysight Spectrumn Anslyzer - Swept 54
Center Freq 50000000 GHz =

PNO: Fast ~—+— 1rig: FreeRun
#Atten: 10 dB

Avg Type:lﬁ M3
Avg|Hold: 1010

IFGain:Low

Mkr1 26.1 GHz

Ref 2.00 dBm -20.765 dBm
Center Freq
18.250000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
650000000 GHz
Man

Es

FreqOffset
0Hz

#VBW 3.0 MHz* s

STATUS

Spurious / 3.7 GHz Service / Uplink / 5G NR 100 MHz / Low / 26.5 GHz ~ 40 GHz

[l

e Keysight Spectrumn Analyzer- Swept 54 e =

1)
Ce

= Avg Type: RMS
AvgiHold: 10110

ter Freq 33.250000000 GHz
NFE PHNO: Fast =#—
IFGain:Low

n
Trig: Free Run

#Atten: 20 dB

Auto Tune

Ref 20.00 dBm

Center Freq
33.250000000 GHz

StartFreq
26.500000000 GHz

Stop Freq
40,000000000 GHz

CF Step
1.350000000 GHz
Auto Man

FreqOffset
DHz

Scale Type

Log

5

#VBW 3.0 MHz*

Sweep 24.00 ms (40001 pts
STATUS
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Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Low / 9 kHz ~ 150 kHz

== Keysight Spectrum Analyzer - Swept SA

o R

Avg Type:'éms
PMO: Close —»— 1Mig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 30 dB

Ref 0.00 dBm

Center Freq
79.500 kHz

StartFreq
9.000 kHz

Stop Freq
150.000 kHz

CF Step
14,100 kHz

FreqOffset
0Hz

Scale Type

Stop 150.00 kHz Lt
#VBW 3.0 kHz* Sweep 47.47 ms (1001 pts)

WSG STATUS

Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Middle / 150 kHz ~ 30 MHz

—— KEymight Spectrum Anahyrer - Swept 54

1)
Ce

1 5 Avg Tm;.RN'iIS. :
o 15'UT50 NU:'Mde == Trig: FreeRun AvglHold: 10110

IFGain:Low #Atten: 30 dB =

Mkr1 17.766 MHz
Ref 0.00 dBm 140 dBm

Center Freq
15.075000 MHz

StartFreq
160.000 kHz

Stop Freq
30.000000 MHz

CF Step
. 2.985000 MHz
Auto

FreqOffset

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz" Sweep 119.6 ms (6001 pts)

STATUS
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Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Low / 30 MHz ~ Low Edge - 10 MHz

== Keysight Spectrum Analyzer - Swept SA

o R

Ref 0.00 dBm

Start 30 MHz
#Res BW 1.0 MHz

IFGain:Low

Center Freq 1.860000000 GHz

PNO: Fast ~—+— 1rig: Free Run

#Atten: 20 dB

#VBW 3.0 MHz*

Avg Type:lﬁ M3
Avg|Hold: 1010

STATUS

Mkr1 3.688 902 GHz

-32.571 dBm

Center Freq
1.860000000 GHz

StartFreq
30.000000 MHz

Stop Freq
3.690000000 GHz

CF Step
366.000000 MHz
Man

E

FreqOffset
0Hz

Scale Type
Lin

Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Low / Low Edge - 10 MHz ~ Low Edge

— Kg.ysighIszmmM\ulyx..ﬂ-SmFlsJ\. )

i RL

Center Freq 3.694500000 GHz
3 PN

Ref 20.00 dBm

ramm— R

Stop 3.699000 GHz

Start 3.690000 GHz
#Res BW 100 kHz

Wide -+
IFGain:Low

#Atten: 30 dB

#VBW 300 kHz*

Trig: Free Run

Avg Type: RMS
AvgjHold: 1001100

Mkr1 3.698 752 § GHz

WMW'WMWWMMW

499 dBm

Center Freq
3.694500000 GHz

StartFreq
3.690000000 GHz

i | Stop Freq
1)|| 3.699000000 GHz

w

CF Step
900.000 kHz

Auto

FreqOffset

Sweep 15.07 ms (2001 pts)

STATUS
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Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Middle / High Edge ~ High Edge + 10 MHz

== Keysight Spectrum Analyzer - Swept SA

o R T

NFE

Ref 20.00 dBm

"‘l

Start 3.980000 GHz
#Res BW 100 kHz

er Freq 3.985000000 GHz _
PND: Wide —»— 1rig: Free Run
IFGain:Low

#Atten: 30 dB

|
|
|
MMMMMW. m’mkwn\wmiu.hwﬂmwmwwﬁvﬂ‘
'

#VBW 300 kHz*

Avg Type:lﬁ M3
Avg|Hold: 100/100

Mkr1 3.980 010 GHz
~-34.127 dBm

Center Freq
3.985000000 GHz

StartFreq
3.980000000 GHz

Stop Freq
3.990000000 GHz

CF Step
1.000000 MHz
Man

g

FreqOffset
0Hz

Scale Type
Lin

Sweep 16.67 ms (2001 pts)

STATUS

Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / Middle / High Edge + 10 MHz ~ 10 GHz

i R

1)
Ce

Ref 0.00 dBm

Start 3.990 GHz
#Res BW 1.0 MHz

—— KEymight Spectrum Anahyrer - Swept 54

nter Freq 6.995000000 P: Mo

IFGain:Low

#Atten: 20 dB

#VBW 3.0 MHz*

Avg Type: RMS
AvgiHold: 10110

Center Freq
6.995000000 GHz

StartFreq
3.990000000 GHz

Stop Freq
10.000000000 GHz

CF Step
601.000000 MHz
Auto Man

FreqOffset

Sweep 10.67 ms (20001 pts)

STATUS
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Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / High / 10 GHz ~ 26.5 GHz
I ”T"‘"'.‘

w— Keysight Spectrum Analyzer - Swept 54
i RL s05 DL

Avg Type:'éms
PNO: Fast ~—+— 1rig: Free Run Avg|Hold: 1010
IFGain:Low #Atten: 10 dB

Mkr1 26 437 6 GHz
Ref 2.00 dBm -21.078 dBm

Center Freq
18.250000000 GHz

startFreq
10.000000000 GHz

Stop Freq
26.500000000 GHz

CF Step
1,650000000 GHz
Auto Man

FreqOffset
0Hz

Scale Type
Lin

#VBW 3.0 MHz* Sweep 29.33 ms {40001 pts)

WSG STATUS

Spurious / 3.7 GHz Service / Downlink / 5G NR 100 MHz / High / 26.5 GHz ~ 40 GHz

= Keyslghl Sp:cuum.ﬂmuh.w Swept A

; : Avg T Rh;'is
Center Freq 33.250000000 G Hﬂ B 2o Tio:mas

IFGain:Low #Atten: 20 dB

Center Freq
33.250000000 GHz

StartFreq
|| 26500000000 GHz

Stop Freq
40,000000000 GHz

CF Step
1.350000000 GHz

FreqOffset

Stal‘t 26.500 GHz Stop 40.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 24.00 ms (40001 pts)

M55 STATUS

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.

—
)

All equipment operating on frequencies higher than 25 MHz.

«

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

=

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

27.53 Emission limits.
() 3.7 GHz Service. The following emission limits apply to station transmitting in the 3700-3980 MHz band:

(1) For base station operations in the 3700-3980 MHz band, the conducted power of any emission outside the
licensee's authorized bandwidth shall not exceed -13 dBm/MHz. Compliance with this paragraph (l)(1) 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.
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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.

Note:

All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC

- Worst case: 90 ~ 264 VAC, 50/60 Hz
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Test Result:
Measured Measured
Band Frequency Ant. Factor A.G.+C.L.+H.P.F. Result
Mode Level Pol. Power
Name (MHz) (dB/m) (dB) (dBm/m)
(dBuVv) (dBm)
37GHz Service 5GNR100M(AC)  7068.01 54.55 35.71 38.97 v -40.65 -43.91
[Uplink] 5G NR100M(DC) 7 069.85 54.83 35.71 38.97 v -40.37 -43.63
3.7GHz Service 5GNR100M(AC)  7674.09 56.74 36.29 37.89 v -38.46 -40.06
[Downlink] 5GNR100M(DC)  7601.13 56.72 36.20 38.08 v -38.48 -40.36

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

Note:

1.
2.
3.

We have done horizontal and vertical polarization in detecting antenna.

Measure distance=3m

The amplitude 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).

Test data were only the worst case.
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Plot data of radiated spurious emissions
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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.

(a)

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.

§ 27.54 Frequency stability.

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized

bands of operation.
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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:

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—An instrument that has an adequate level of accuracy as specified by the procuring or regulatory

authority is the recommended measuring instrument.
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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)  Turnthe 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.

k) 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.

m) 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)

b) 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.

¢) Turnonthe EUT, and couple its output to a frequency counter or other frequency-measuring instrument.

d) Tune the EUT to the center frequency of the operating band. Adjust the location of the measurement antenna
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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—AnN instrument that has an adequate level of accuracy as specified by the procuring or regulatory
authority is the recommended measuring instrument.

e) Measure the frequency.

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

g) 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.

h) 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:
(1) Theresults 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.
(2) All power supplies of operation were investigated and the worst case configuration results are reported.
- Mode: 90 ~ 264 VAC, 50/60 Hz / +21 ~ +27 VDC
- Worst case: 90 ~ 264 VAC, 50/60 Hz
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Test Results:

[Downlink]
Reference: 220 Vac at 20°C  Freq. = 3 840,000,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 3840000003 2.717 0.000 0.00000

-30 3840000 005 2.392 -0.325 -0.00008

-20 3840000003 0.668 -2.049 -0.00053

-10 3840000 009 6.272 3.554 0.00093

100 % 0 3840000 005 1.831 -0.886 -0.00023
+10 3840000012 9.188 6.471 0.00169

+30 3840000 005 2.294 -0.424 -0.00011

+40 3840000009 6.192 3.475 0.00090

+50 3840000003 0.157 -2.560 -0.00067

115% +20 3840000009 5.926 3.209 0.00084
85 % +20 3840000008 5.473 2.756 0.00072

[Uplink]
Reference: 220 Vac at 20°C  Freq. = 3 840,000,000 Hz
Voltage Temp. Frequency Frequency Deviation
(%) (°C) (Hz) Error (Hz) (Hz) PP

+20(Ref) 3840000001 1.212 0.000 0.00000

-30 3840000002 0.526 -0.687 -0.00018

-20 3840000002 0.933 -0.279 -0.00007

-10 3840000002 0.735 -0.477 -0.00012

100 % 0 3840000007 5.732 4.520 0.00118
+10 3840000008 6.926 5.713 0.00149

+30 3840000007 5.540 4.328 0.00113

+40 3840000 005 3.896 2.684 0.00070

+50 3840000009 7.442 6.230 0.00162

115% +20 3840000 005 4.230 3.018 0.00079
85% +20 3840000008 7.195 5.983 0.00156
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Please refer to test setup photo file no. as follows;
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Report No. HCT-RF-2312-FC001

No.

Description

HCT-RF-2312-FC001-P
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