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1. General Information

1.1 Client Information

Company

Samsung Electronics Co., Ltd.

. 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,
Contact Point Republic of Korea
Name : Kim, Jong-in
Contact Person E-mail : jered.kim@samsung.com
Tel : +82-31-279-3096
1.2 Product Information
FCC ID A3LRF4440D-13A
Product Description RRU (RF4440d)
Model name RF4440d-13A
Power Supply -48 Vdc
Device Capabilities LTE, 5G NR
Band Tx(Downlink) Rx(Uplink)
i LTE Band 5 869 MHz to 894 MHz 824 MHz to 849 MHz
Operating Frequency
LTE Band 13 746 MHz to 756 MHz 777 MHz to 787 MHz
5G NR n5 869 MHz to 894 MHz 824 MHz to 849 MHz

Supported Configurations

Single carrier, Multi carrier

Single carrier 20 MHz
. LTE Band 5 Multi carrier 5 MHz + 20 MHz
Channel Bandwidth - -
5G NR n5 Single carrier 20 MHz
Multi carrier 5 MHz + 20 MHz
Antenna ports 4Tx/4RX
[Single Carrier]
LTE Bandwidth 20 MHz: 40 W/path(Total 4 path: 160 W)
Band 5 [Multi Carrier]
i + : :
RF Output Power BqndWIdth 5 MHz+20 MHz: 40 W/path(Total 4 path: 160 W)
[Single Carrier]
5G NR Bandwidth 20 MHz: 40 W/path(Total 4 path: 160 W)
n5 [Multi Carrier]
Bandwidth 5 MHz+20 MHz: 40 W/path(Total 4 path: 160 W)

Modulation Type

QPSK, 16QAM, 64QAM, 256QAM

FCC Rule

Part 2 : FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS;

GENERAL RULES AND REGULATIONS
Part 22 : PUBLIC MOBILE SERVICES

KDB 662911 D01 Multiple Transmitter Output vO2rO1

KDB 971168 DO1 v03r01
ANSI C63.26-2015
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1.3 Configurations

Power Supply

ANT port: 1

EUT

(RF4440d-13A)

to conduced test

Termination

Termination

—{

2 ——|:| Termination
]
]

Optical
Control Radio Digital
Computer Unit(DU)

—Q GPS Antenna
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2. Facility and Accreditations

2.1 Laboratory Accreditations and Listings

Country Agency Registration Number
USA FCC 805871
CANADA ISED 8737A
KOREA NRRA KR0025

2.2 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis. The maximum time
between calibrations is one year or what is recommended by the manufacturer, whichever is
less. All test equipment calibrations are traceable to the Korea Research Institute of Standards
and Science (KRISS), therefore, all test data recorded in this report is traceable to KRISS.
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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 Part 2, Part 22.

Section Test Items Te_st_ Results
Condition
§2.1046
RF output power Compliant
§22.913
§22.913 Peak-to-average power ratio Compliant
§2.1049 Occupied bandwidth Compliant
Conducted
§2.1051
Spurious Emissions at Antenna Terminals Compliant
§22.917
§2.1051 Band edge Emissions at Antenna
Compliant
§22.917 Terminals
§2.1055(a)(1)
Frequency Stability Compliant
§2.1055(d)
§2.1053
Radiated Spurious emission Radiated Compliant
§22.917

3.2 Mode of operation during the test

The EUT is operated in a manner representative of the typical of the equipments.
During at testing, system components were manipulated within the confines of typical usage to
maximize each emission. All modulation(QPSK, 16QAM, 64QAM, 256QAM) modes were tests.
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Frequency range
Band Tx(Downlink) Rx(Uplink)
LTE Band 5 869 MHz to 894 MHz 824 MHz to 849 MHz
5G NR n5 869 MHz to 894 MHz 824 MHz to 849 MHz

Operating Configurations

Supported configurations |

Single carrier, Multi carrier

Single carrier rated total output power as a sum of all carriers

. . Rated Power[W] Output Total
Bandwidth Positions Frequency [MHz] (per a path) ports Power(sum)[W]
Lowest 879
20 MHz Middle 881.5 40 4 TX 160
Highest 884
Multi carrier rated total output power as a sum of all carriers
Total
. . - 15t Component 2" Component Output
Bandwidth Bandwidth positions Carrier_CCO Carrier CC1 port Power(sum)[W
Bandwidth 5 MHz 20 MHz - -
. Frequency 871.5 MHz 884 MHz - -
5 MHz + 20 MHz | Middle
Rated Power[W] 20 4 TX 160
(per a path)

[QF-QP15-07] Ver.01




Tk CTKCo. L. s | REPORTHG.
(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si, ¥
Gyeonggi-do, 449-100, Korea CTK-2022-02665

Tel: +82-31-339-9970 Page (9) / (293) Pages

CTK Co., Ltd. Fax: +82-31-624-9501

3.3 Maximum Measurement Uncertainty

The value of the measurement uncertainty for the measurement of each parameter.
Coverage factor k = 2, Confidence levels of 95 %

Description Uncertainty
Conducted RF output power 1.5dB
Occupied bandwidth 0.1 MHz
Spurious emission at antenna terminals 3.0dB
Radiated spurious emissions (f < 1 GHz) 4.0 dB
Radiated spurious emissions (f > 1 GHz) 5.0 dB
Frequency stability 0.1 kHz

3.4 Standards Environmental Test conditions

Temperature +15Cto+357T
Relative humidity 30 % to 60 %
Air pressure 860 mbar to 1 060 mbar
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4. RF output power

Test Requirements :

8§ 2.1046 Measurements required : RF power output

(a) 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) For single 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 follows. 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.

§ 22.913 Effective radiated power limits.

Licensees in the Cellular Radiotelephone Service are subject to the effective radiated power (ERP) limits
and other requirements in this Section. See also § 22.169.
(a) Maximum ERP. The ERP of transmitters in the Cellular Radiotelephone Service must not exceed
the limits in this section.

(1) Except as described in paragraphs (a)(2), (3), and (4) of this section, the ERP of base stations

and repeaters must not exceed -
(i) 500 watts per emission; or
(ii) 400 watts/MHz (PSD) per sector.

(2) Except as described in paragraphs (a)(3) and (4) of this section, for systems operating in areas

more than 72 kilometers (45 miles) from international borders that:
(i) 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; or
(i) Extend coverage into Unserved Area on a secondary basis (see § 22.949), the ERP of base
transmitters and repeaters must not exceed -
(A) 1000 watts per emission; or
(B) 800 watts/MHz (PSD) per sector.

(3) Provided that they also comply with paragraphs (b) and (c) of this section, licensees are
permitted to operate their base transmitters and repeaters with an ERP greater than 400
watts/MHz (PSD) per sector, up to a maximum ERP of 1000 watts/MHz (PSD) per sector unless
they meet the conditions in paragraph (a)(4) of this section.

(4) Provided that they also comply with paragraphs (b) and (c) of this section, licensees of systems
operating in areas more than 72 kilometers (45 miles) from international borders that:

(i) 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; or

(ii) Extend coverage into Unserved Area on a secondary basis (see § 22.949), are permitted to
operate base transmitters and repeaters with an ERP greater than 800 watts/MHz (PSD) per
sector, up to a maximum of 2000 watts/MHz (PSD) per sector.

(5) The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 watts.
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Test Procedures :

The measurement is performed in according with Section 5.2.4.4.1 of ANSI C63.26.

a) Set span to 2 x to 3 x the OBW.

b) SetRBW=1% to 5% of the OBW.

c) Set VBW = 3 x RBW.

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

e) Sweep time:

1) Set = auto-couple, or
2) Set = [10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time of the transmitter.

f) Detector = power averaging (rms).

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

h) If the EUT cannot be configured to transmit continuously, then use a sweep trigger with the level
set to enable triggering only on full power bursts and configure the EUT to transmit at full power
for the entire duration of each sweep. Verify that the sweep time is less than or equal to the
transmission burst duration. Time gating can also be used under similar constraints (i.e., configured
such that measurement data is collected only during active full-power transmissions).

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 bandJchannel 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 ofthe spectrum.

Note 1 : The conducted emission level is measured at each antenna port and then summed
mathematically to determine the total emission level from the device.

Note 2: Maximun ERP is sufficient level to pass the limit.

Note 3 : Sum data is in a tolerance of specification provided from manufacturer.

> LTE
Maximum output power for one port :
- Single carrier
Bandwidth 20 MHz : 45.99 dBm (39.72 W)
- Multi carrier
Bandwidth 5 MHz + 20 MHz : 45.90 dBm (38.91 W)
Maximum output sum power :
- Single carrier
Bandwidth 20 MHz : 51.90 dBm (154.74 W)
- Multi carrier
Bandwidth 5 MHz + 20 MHz : 51.76 dBm (149.99 W)
» 5G NR
Maximum output power for one port :
- Single carrier
Bandwidth 20 MHz : 46.08 dBm (40.55 W)
- Multi carrier
Bandwidth 5 MHz + 20 MHz : 45.80 dBm (38.02 W)
Maximum output sum power :
- Single carrier
Bandwidth 20 MHz : 52.01 dBm (158.86 W)
- Multi carrier
Bandwidth 5 MHz + 20 MHz : 51.71 dBm (148.16 W)
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Test Results : RF output power

Test Data : Single carrier

[LTE_Bandwidth 20 MHZz]
Low Channel

Output Power [dBm]

An;(e)::tna Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.50 45.62 45.65 45.59
2 45.76 45.89 45.93 45.99
3 45.78 45.92 45.94 45.94
4 45.83 45.90 45.93 45.97
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [W]
1-4 51.74 149.31 51.85 153.31 51.88 154.34 51.90 154.74
Middle Channel
Output Power [dBm]
Antenna -
- Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.51 45.56 45.49 45.47
2 45.83 45.87 45.86 45.91
3 45.77 45.83 45.89 45.94
4 45.87 45.82 45.80 45.91
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [W]
1-4 51.77 150.24 51.79 151.09 51.78 150.78 51.83 152.49
High Channel
Output Power [dBm]
Antenna -
aai Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.55 45.51 45.49 45.55
2 45.87 45.89 45.90 45.89
3 45.79 45.90 45.94 45.95
4 45.86 45.83 45.87 45.84
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [wW] [dBm] [W] [dBm] [wW]
1-4 51.79 151.01 51.81 151.57 51.82 152.21 51.83 152.43
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[5G NR_Bandwidth 20 MHZz]
Low Channel
Output Power [dBm]
Antenna -
port Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.76 45.69 45.64 45.74
2 46.10 46.01 45.98 46.03
3 46.01 45.96 45.93 45.96
4 46.08 46.00 45.95 46.02
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [W]
1-4 52.01 158.86 51.94 156.23 51.90 154.80 51.96 157.02
Middle Channel
Output Power [dBm]
Antenna -
- Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.66 45.60 45.62 45.61
2 45.97 45.95 45.93 45.94
3 45.93 45.94 45.90 45.92
4 45.98 45.99 45.97 45.96
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [W]
1-4 51.91 155.15 51.89 154.65 51.88 154.09 51.88 154.19
High Channel
Output Power [dBm]
Antenna -
aai Modulation Type
QPSK 16QAM 64QAM 256QAM
1 45.55 45.61 45.58 45.60
2 45.91 45.85 45.85 45.91
3 45.90 45.93 45.89 45.92
4 45.90 45.93 45.91 45.86
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [wW] [dBm] [W] [dBm] [wW]
1-4 51.84 152.70 51.85 153.20 51.83 152.41 51.85 152.93
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Test Data : Multi carrier

[LTE_Bandwidth 5MHz + 20 MHZz]
Middle Channel

Output Power [dBm]
Antenna -
ort Modulation Type
2 QPSK 16QAM 64QAM 256QAM
1 45.50 45.41 45.39 45.46
2 45.77 45.63 45.65 45.68
3 45.90 45.83 45.78 45.78
4 45.78 45.69 45.66 45.64
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [W]
1-4 51.76 149.99 51.66 146.66 51.64 145.98 51.66 146.63
[5G NR_Bandwidth 5 MHz + 20 MHZz]
Middle Channel
Output Power [dBm]
Antenna -
ort Modulation Type
2 QPSK 16QAM 64QAM 256QAM
1 45.42 45.38 45.39 45.47
2 45.69 45.65 45.66 45.72
3 45.80 45.77 45.80 45.76
4 45.79 45.71 45.71 45.79
Total Output Power
Antenna Modulation Type
port QPSK 16QAM 64QAM 256QAM
[dBm] [W] [dBm] [W] [dBm] [W] [dBm] [wW]
1-4 51.70 147.85 51.65 146.24 51.66 146.66 51.71 148.16
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5G NR, Multi carrier 5 MHz + 20 MHz, Middle Channel
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5. Peak-to-average power ratio

Test Requirements :

§ 22.913 Effective radiated power limits.

(d) Power measurement. Measurement of the ERP of Cellular base transmitters and repeaters must
be made using an average power measurement technique. The peak-to-average ratio (PAR) of the
transmission must not exceed 13 dB.

Test Procedures :

The measurement is performed in according with Section 5.2.3.4 of ANSI C63.26.
a) Set resolution/measurement bandwidth = OBW or specified reference bandwidth
b) Set the number of counts to a value that stabilizes the measured CCDF curve.
c) Set the measurement interval as follows:

1) For continuous transmissions, set to the greater of [10 x (number of points in sweep) x
(transmission symbol period)] or 1 ms.

2) For burst transmissions, employ an external trigger that is synchronized with the EUT burst
timing sequence, or use the internal burst trigger with a trigger level that allows the burst to
stabilize. Set the measurement interval to a time that is less than or equal to the burst duration.

3) If there are several carriers in a single antenna port, the peak power shall be determined for
each individual carrier (by disabling the other carriers whi le measuring the required carrier)
and the total peak power calculated from the sum ofthe individual calTier peak powers.

d) Record the maximum PAPR level associated with a probability of 0.1 %.
e) The peak power level is calculated form the sum of the PAPR value from step d) to the measured
average power.
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Test Results : Peak-to-average power ratio
Test Data : Single carrier

[LTE_Bandwidth 20 MHZz]

PAPR [dB]
Channel ort Modulation Type 0.1 % PAPR
> d A Limit [dB]
QPSK 16QAM 64QAM 256QAM
1 8.37 8.40 8.30 8.46
L 2 8.44 8.37 8.33 8.42
ow 3 7.74 7.71 7.68 7.69
4 7.74 7.70 7.70 7.73
1 8.40 8.39 8.32 8.40
. 2 8.42 8.40 8.31 8.37
Middle 3 7.65 7.66 7.63 7.63 <13
4 7.66 7.66 7.64 7.66
1 8.34 8.39 8.32 8.33
High 2 8.41 8.40 8.33 8.34
'9 3 7.64 7.63 7.63 7.62
4 7.64 7.65 7.62 7.62
[5G NR_Bandwidth 20 MHz]
PAPR [dB] 0.1 % PAPR
a . (0]
Channel port Modulation Type Limit [dB]
QPSK 16QAM 64QAM 256QAM
1 8.31 8.37 8.41 8.34
L 2 8.34 8.35 8.38 8.33
ow 3 7.74 7.73 7.76 7.71
4 7.76 7.74 7.74 7.74
1 8.29 8.34 8.40 8.34
. 2 8.30 8.33 8.40 8.32
Middle 3 7.64 7.65 7.67 7.64 <13
4 7.65 7.64 7.68 7.65
1 8.29 8.33 8.37 8.35
High 2 8.29 8.33 8.37 8.36
'9 3 7.61 7.63 7.64 7.62
4 7.62 7.63 7.64 7.62
Test Data : Multi carrier
[LTE_Bandwidth 5 MHz + 20 MHZz]
PAPR [dB]
Channel ort Modulation Type 0.1 % PAPR
> d A Limit [dB]
QPSK 16QAM 64QAM 256QAM
1 8.40 8.43 8.43 8.34
. 2 8.38 8.43 8.41 8.42
Middle 3 8.04 8.06 8.03 8.09 <13
4 8.01 8.06 8.06 8.07
[5G NR_Bandwidth 5 MHz + 20 MHz]
PAPR [dB] 0.1 % PAPR
- . o
Channel port Modulation Type Limit [dB]
QPSK 16QAM 64QAM 256QAM
1 8.37 8.37 8.39 8.39
. 2 8.44 8.42 8.35 8.41
Middle 3 8.09 8.04 8.03 8.07 <13
4 8.05 8.04 8.02 8.12
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Test Plot at Peak-to-Average Ratio

LTE, Single carrier 20 MHz, Low Channel
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LTE, Single carrier 20 MHz, High Channel
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5G NR, Single carrier 20 MHz, Low Channel

ANT 1

Spectrum Analyzer | Spectrum Analyzer |
Prowos Stal CCOF i+ o] Py Prowos Stal CCOF i+ o] Foamey ¥
Vg ¥ WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg ¥ WoAZ S0 Aden Saon Tog Fioa fan  Casier Freq 810 000000 W I —
l:;EVSlGHTr s Fonarmp OF = Gan Low Counts 700 M7 .00 Mot | Conter Frecpummcy Semngs | ll(’EVSlGHTr s ¥ o = Gan Low Counts 700 M7 .00 Mot | Conter Frecpummcy Semngs |
G 20 50 28 Fre Rel. i (5] Facks Sa1 horwt ETRROOOCOMME L S G 31 80 28 Free el 1o 5] P 521 Nors ETROCOCCOMME L -
) | o |
b o7 | cF g b o7 | cF ep
A b b ivan] . || 000000 Mz 1 ovics Y 2 Gragh . || 000000 Mz
(=T ([ =E
Auormge W o Auerage Power W o
45,81 8B | Freq Ofset 45,73 dBm | Freq Oftset
3680 % 208 |0k 3652 % 2t 08 |0k
10.0% Isiah 10.0% R ]
10% (] 10% [T
1% a3t 1% ]
am % 3028 am % 3T
0001 % LT 0001 % wB0aE
00001 % We0 0.0001 % 10008
2908 10358
Fean Fean
88.71 dbm 56,08 dbm
000 ot 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
et 11, 2002 e . et 11, 2002 .
a9 c Ml ? S " ral mEo WA ? TN Fu
Spectrum Analyzer | Spectrum Analyzer |
Prowos Stal CCOF i+ o] Py Prowos Stal CCOF i+ o] Foamey ¥
Vg ¥ WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg ¥ WoAZ S0 Aden Saon Tog Fioa fan  Casier Freq 810 000000 W I —
l:;EVSlGHTr s Fonarmp OF = Gan Low Counts 700 M7 .00 Mot | Conter Frecpummcy Semngs | ll(’EVSlGHTr s ¥ o = Gan Low Counts 700 M7 .00 Mot | Conter Frecpummcy Semngs |
= Eya G 20 50 28 Frac Rl i {5) Facks Sa1 horwt ETRROOOCOMME L S G 31 80 28 Free el 1o 5] P 521 Nors ETROCOCCOMME L -
) | o |
o Ao = ] e |cF sp
A b b ivan] . || 000000 Mz 1 ovics Y 2 Gragh . || 000000 Mz
(=T ([ =E
Auerage Power W o Auorage W o
45,08 0B | Freq Ofset 45,74 B | Freq Oftset
3678 % 2t 08 |0k 3681 % a0 |0k
10.0% e 10.0% R
10% [T ] 10% [T
1% 418 1% FEr]
am % L] am % szman
0001 % LT 0001 % LT
00001 % wsa 0.0001 % 10008
10.00 &8 1000 &8
Fean Fean
55,68 dbm 84,03 dbm
000 ot 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
Oet 11, 2002 . Oct 11, 2022 .~
a9l ? RS Fu 29l ? RS Fu

[QF-QP15-07] Ver.01




TK

gIKSo. Ld

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, 449-100, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

REPORT No.:

CTK-2022-02665
Page (62) / (293) Pages

ANT 2

Spectrum Analyzer | Spectrum Analyzer |
Prowos Stal CCOF i+ o] Py Prowos Stal CCOF i+ o] Foamey ¥
Vg FF WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg WoAZ S0 Aden Saon Trg Freo an  Ganler Freg £10.000000 Wiz I —
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= G 20 50 28 Fre Rel. i (5) P 521 Nors T T | v Camn 30 00 48 Frney el i (5] Pk 523 s | sreooooco MR |
) | ) |
b o7 | cF omp b o7 | cF ep
Ao ! 2 9 || 5000000 Mz i ! 2 Graoh % || 5000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
bl | Freq Oftset 01 do | Freq Ot
D687 % 208 |0k 3652 % 208 |0k
10.0% Isiah 10.0% R
10% [T ] 10% [T
1% aMe 1% e
am % a3 am % ]
0001 % arzem 0001 % arzem
0.0001 % ELAE 0.0001 % Ll
e 103088
Peak Peak
54,08 dbm 5621 dbm
000 o 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
Oet 11, 2022 e Yl Oct 11, 2022 e Yl
a9 ? NS S Y Fu a9 M ? NS S Y Fu
Spectnam Anatyzer 1 S Q Frequency Spectrum Anatyzer 1 o 4 Q Frequerey 1
Pownt St CCOF Pownt St CCOF
Vg FF WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg WoAZ S0 Aden Saon Trg Freo an  Ganler Freg £10.000000 Wiz I —
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= Eya G 20 50 28 Frac Rl i {5) P 521 Nors T T | v Camn 30 00 48 Frney el i (5] Pk 523 s | sreooooco MR |
) | ) |
b o7 | cF omp b o7 | cF ep
Ao ! 2 9 || 5000000 Mz i ! 2 Graoh % || 5000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
AR doe | Freq omet 40,03 dbm | Freq omet
3674 % 2t 0.8 |0k 2682 % 208 |0k
10.0% Isiah 10.0% R ]
10% [T ] 10% [T
1% B3 1% 31
am % a8 am % e
0001 % wET e 0001 % LT
0.0001 % 10 0.0001 % 100038
1098 &8 1007 &8
Peak Peak
$6.1% dbm $6.10 dbm
000 o 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
Oet 11, 2022 . Oct 11, 202 ve 0R] .~
@9 Mm?ENEe Fu a9 M ? 5N S Y Fu

[QF-QP15-07] Ver.01




TK

gIKSo. Ld

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, 449-100, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

REPORT No.:

CTK-2022-02665
Page (63) / (293) Pages

ANT 3

Spectrm Anafyzer 1 Spectrm Anafyzer 1
Prowos Stal CCOF i+ o] Py Prowos Stal CCOF i+ o] Foamey ¥
Vg WOAT W00 A S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg WoAZ S0 Aden Saon Trg Freo an  Ganler Freg £10.000000 Wiz I —
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= Eva G 20 50 28 Frac Rl i {5) P 521 Nors T T | v Camn 30 00 48 Frney el i (5] Pk 523 s | sreooooco MR |
fun | fun |
b o7 | cF omp b o7 | cF ep
Ao ! 2 9 || 5000000 Mz i ! 2 Graoh % || 5000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
i | Freq Omet 4595 dbims | Freq omet
36,50 % 208 |0k FUN0E |0k
10.0% Issah 10.0% Issah
10% 57 10% 6@
1% T 1% 2T
am % 12 am % ana
Q001 % asr e Q001 % ama
0.0001 % LT 0.0001 % 908
aniem e
Peax Peax
4,74 abm .91 dbm
000 o 20,00 0B 000 ot 20,00 0B
ik B 20,000 Mz ik B 20,000 MHz
Ot 11, 2022 e Yl Oet 11, 2022 e Yl
a9 M ? S S Y s 429l ? TS S Y Fu
Spectnam Anatyzer 1 S Q Frequency Spectrum Anatyzer 1 o 4 Q Frequerey 1
Pownt St CCOF Pownt St CCOF
Vg WOAT W00 A S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg WoAZ S0 Aden Saon Trg Freo an  Ganler Freg £10.000000 Wiz I —
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= Eya G 20 50 28 Frac Rl i {5) Facks Sa1 horwt CET o T —— S G 31 80 28 Free el 1o 5] P 521 Nors | sreooooco MR |
fun | o |
b o7 | cF omp b o7 | cF ep
Ao ! 2 9 || 5000000 Mz i ! 2 Graoh || 5000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
4542 dom |Freq et 45.98 dm |Freq et
3657 % 208 |0k 3707 % a0 |0k
10.0% Issah 10.0% Isah
10% [T 10% [T}
1% T 1% e
am % 12 am % 12
Q001 % asa Q001 % asse
0.0001 % LLAE ] 0.0001 % aTia
e A
Peax Peax
.75 abm .68 gbm
000 o 20,00 0B 000 ot 20,00 0B
ik B 20,000 Mz ik B 20,000 MHz
Oet 11, 2022 . Oct 19, 2022 ve 0R] .~
a9 M ? 5N s 29l ? RS S Y Fu

[QF-QP15-07] Ver.01




TK

gIKSo. Ld

CTK Co., Ltd.

(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, 449-100, Korea

Tel: +82-31-339-9970

Fax: +82-31-624-9501

REPORT No.:

CTK-2022-02665
Page (64) / (293) Pages

ANT 4

Spectrum Analyzer | Spectrum Analyzer |
Prowos Stal CCOF i+ o] Py Prowos Stal CCOF i+ o] Foamey ¥
Vg FF WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg FF WoAZ S0 Aden Saon Tog Fioa fan  Casier Freq 810 000000 W I ——
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= Eya G 20 50 28 Frac Rl i {5) P 521 Nors T T | v Camn 30 00 48 Frney el i (5] Pk 523 s | sreooooco MR |
) | ) |
b o7 | cF g b o7 |cF smp
A b b ivan] i || 000000 Mz 1 ovics Y 2 Gragh ¥ || 000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
40,00 Jom |Freq et 40,00 dBim |Freq et
36,50 % 2t 0 8 |0k BN 0E |0k
10.0% IsTa 10.0% R
10% [T 10% [
1% 7788 1% T
am % LE ] am % L]
0001 % T 0001 % a0
20001 % [ 00001 % 75
aTse BB
Peak Peak
458 dbm £4.76 dbm
000 ot 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
Oet 11, 2022 Lt Y tel Oet 11, 2022 Lt Y tel
290 ?EEE S Y Fu g ? EEEe S Y Fu
Spectnam Anatyzer 1 S Q Frequency Spectrum Anatyzer 1 o 4 Q Frequerey 1
Powor St CCOF Powor St CCOF
Vg FF WOAZ S0 ASen S0 Tog Fioa fan  Casier Freq 810 000000 W I — Vg FF WoAZ S0 Aden Saon Tog Fioa fan  Casier Freq 810 000000 W I ——
':,EYBIGHT - vy OF o Gan low  Counts 200 MZ00 WA | Goneer Frequency | seqngs | ':,EYBIGHT : vy OF WF Gan Low  Couwm 700 200 MoA |Gorter Frequency _lsemngs |
= Eya G 20 50 28 Frac Rl i {5) Facks Sa1 horwt CET o T —— S G 31 80 28 Free el 1o 5] P 521 Nors | sreooooco MR |
) | ) |
b o7 | cF g b o7 |cF smp
A b b ivan] i || 000000 Mz 1 ovics Y 2 Gragh || 000000 Mz
=" ="
Auerage Power | I M Auerage Power | I M
45,07 B | Freq Ofset 48,01 B | Freq Oet
3654 % 2t 0.8 |0k P |0k
10.0% R 10.0% R
10% [T 10% [T
1% T 1% T
am % 14 am % LR
0001 % asiem 0001 % ]
00001 % ania 0.0001 % AT
aT2em aTse
Peak Peak
4,68 0 54,60 0
000 ot 20,00 0B 000 ot 20,00 0B
I BT 20,000 MHz ik B 20.000 MHz
Oet 1, 7022 . et 11, 2002 v (] .~
@9 ?EES Fu 429l ? RS S Y Fu

[QF-QP15-07] Ver.01




TK

CTK Co., Ltd.

CTK Co., Ltd.

Tel: +82-31-339-9970
Fax: +82-31-624-9501

(Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, 449-100, Korea

REPORT No.:

CTK-2022-02665
Page (65) / (293) Pages
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5G NR, Single carrier 20 MHz, High Channel
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