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1.0 INTRODUCTION

1.1 Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 PCTEST KOREA Test Location

These measurement tests were conducted at the PCTEST KOREA CO., LTD. facility located at (#1407) 13,
Heungdeok 1-ro, Giheung-gu, Yongin-si, Gyeonggi-do 16954, Korea.

1.3  Test Facility / Accreditations
Measurements were performed at PCTEST KOREA Lab located in Yongin-si, Gyeonggi, Korea.

e PCTEST KOREA is an ISO 17025:2005 accredited test facility under the National Institute of Standards
and Technology (NIST) with Certificate number 600143-0 for Specific Absorption Rate (SAR), where
applicable, and Electromagnetic Compatibility (EMC) testing for FCC and Innovation, Science, and
Economic Development Canada rules.

o PCTEST KOREA facility is accredited and designated in accordance with the provision of Radio Wave Act
and International Standard ISO/IEC 17025:2017 under the National Radio Research Agency.
- Designation Number: KR0169
- Test Firm Registration Number: 417945
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2.0 PRODUCT INFORMATION

2.1 Equipment Description

The Equipment Under Test (EUT) is the Samsung 5G Access Unit FCC ID: A3LAT1KO06-A00. The test data
contained in this report pertains only to the emissions due to the EUT’s 5G mmWave function.

The EUT supports 100 MHz bandwidth. The EUT supports multiple component carrier configuration which also
supports for contiguous and non-contiguous transmit condition.

The EUT operates as a 4X4 MIMO system that consists of four antenna arrays (denoted herein as “Antenna A”,

“Antenna B”, “Antenna C” and “Antenna D”. Each of the four antenna arrays has 256 antenna elements for a total

of 1024 antenna elements. Of the 4 antenna arrays, Antenna A and Antenna C have the same polarization (135
degrees from horizontal) and Antenna B and Antenna D have the same polarization (45 degrees from horizontal).
Beamforming is used with Antenna A and Antenna C and it is also used with Antenna B and Antenna D. Signal
correlation is possible between the outputs of all four antenna arrays.

The unit is powered by a nominal AC voltage source.

See Section 3.2 for the antenna polarization of the 5G Access Unit and the measurement antenna.

Test Device Serial No.: EP96-05810A

2.2 Device Capabilities

This device contains the following capabilities:

5G NR (n260) with multiple configurations of operation as below:
100 MHz bandwidth with single component carrier

100 MHz bandwidth with up to 8 contiguous component carrier

100 MHz bandwidth with up to 8 Non-contiguous component carrier
The device is supports QPSK, 16QAM and 64QAM of CP-OFDM.

2.3 Test Configuration

The EUT was tested per the guidance of KDB 842590 D01 v01r02 and ANSI C63.26-2015. See Section 7.0 of
this test report for a description of the radiated tests.

2.4 EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and no modifications were made during testing.
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3.0 DESCRIPTION OF TESTS

3.1 Measurement Procedure

The measurement procedures described in the document titled “American National Standard for Compliance
Testing of Transmitter Used in Licensed Radio Service” (ANS| C63.26-2015) and the guidance provided in KDB
842590 D01 v01r02 were used in the measurement of the EUT.

3.2 Radiated Power and Radiated Spurious Emissions
§30.202, §30.203

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for Final measurement
and exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 8.5 m(L) x 6.1
m(W) x 5.6 m(H) elliptical, obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014.
Absorbers are arranged on the floor between the turn table and the antenna mast in such a way so as to
maximize the reduction of reflections for measurements above 1 GHz. For measurements below 1 GHz, the
absorbers are removed. A raised turntable is used for radiated measurement. The turn table is a continuously
rotatable, remote-controlled, metallic turntable and 2 meters (6.56 ft.) in diameter. The turn table is flush with the
raised floor of the chamber in order to maintain its function as a ground plane. An 80 cm tall test table made of
Styrodur is placed on top of the turn table. A Styrodur pedestal is placed on top of the test table to bring the total
table height to 1.5 m.

Made of Styrodur is placed on top of the turn table. A Styrodur pedestal is placed on top of the test table to bring
the total table height to 1.5 m for measurements above 1 GHz.

The equipment under test was transmitting while connected to its integral antenna and is placed on a turntable.
The measurement antenna is in the far field of the EUT per formula 2D?/A where D is the larger between the
dimension of the measurement antenna and the transmitting antenna of the EUT. In this case, “D” is the largest
dimension of the measurement antenna. The EUT is manipulated through all orthogonal planes representative of
its typical use to achieve the highest reading on the receive spectrum analyzer.

Frequency Range Wavelength Far Field Distance Meas_urements
Distance

[GHZz] [em] [m] [m]

18 to 40 0.749 2.61 2.61

40 to 60 0.500 1.39 2.61

60 to 90 0.333 0.91 2.61

90 to 140 0.214 0.58 1.00

140 to 220 0.150 0.39 1.00

Table 3-1. Far-Field Distance & Measurement Distance per Frequency Range

Radiated power levels are investigated with the receive antenna horizontally and vertically polarized. Additionally,
the receive antenna was rotated on various angles to investigate worst case emissions on each EUT antenna
array. The EUT antenna array polarization and horn antennas angle are denoted as follows:
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Horn antenna at 135 deg 90° Horn antenna at 45 degrees

/4 120° 60°

135° 45°

N 150° 30°
180° 0°
210° 330°

225° 315°

240° 300°
270°

5G Access Unit Antenna Array Polarization

The maximized power level is recorded using the spectrum analyzer “Channel Power” function with the integration
band set to the emissions’ occupied bandwidth. The EIRP is calculated from the raw power level measured with
the spectrum analyzer using the formulas shown below.

Effective Isotropic Radiated Power Sample Calculation

The measured e.i.r.p is converted to E-field in V/m. Then the distance correction is applied before converted back
to calculated e.i.r.p.as explained in KDB 971168 DO1.

Field Strength [dBOV/m] = Measured Value (dBm) + AFCL (dB/m) + 107
=-16.01 dBm + (42.91 dB/m + 13.26 dB) + 107 = 147.16 dBuV/m
= 107(147.16/20)/1000000

=22.80 VIm

e.i.r.p. (dBm) = 10*log(E-Field*Dm)"2/30) + 30 dB
= 10*log(22.80 V/m * 2.61 m)~2/30) + 30 dB

=50.72 dBm e.i.r.p.
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Sample MIMO e.i.r.p. Calculation:

The e.i.r.p at Antenna A, Antenna B, Antenna C and Antenna D were first measured individually. The measured
values were then summed in linear power units then converted back to dBm for the co-polarized antennas.

Conversion to linear value = 107(e.i.r.p/10) = 107(50.69/10) = 118032 mW
MIMO e.i.r.p. = e.drp.a+e.irp.c

=118032 mW + 110407 mW

= 10*10g(228439 mW)

=53.59 dBm
For summation across all antennas,

MIMO e.i.r.p. =e.rp.a+teirps+eirp.c+e.irpo

=118032 mW + 121898 mW + 110407 mW + 123026 mW

= 10*l0g(473363 mW)

=56.75 dBm

MEASUREMENT REPORT
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4.0 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.4-2014. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine
compliance.

Contribution Expanded Uncertainty (+dB)
Conducted Bench Top
1.20
Measurements
Radiated Disturbance (<1GHz) 3.01
Radiated Disturbance (>1GHz) 5.56
Radiated Disturbance (>18GHz) 3.16
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5.0 TEST EQUIPMENT CALIBRATION DATA

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-
2017.

. Cal Serial
Manufacture Model Description Cal Date interval Cal Due Number
2223\;&2‘ FSW Signal & Spectrum Analyzer 09/17/2020 Annual 09/16/2021 101250
KIKISUI PWR1201ML DC POWER SUPPLY 05/25/2021 Annual 05/24/2022 ZL000972
SUKSAN SE-CT-10 Temperature Chamber 09/17/2020 | Annual | 09/16/2021 | 191021
TECHNOLOGY
Schwarzbeck VULB9162 Broadband TRILOG Antenna 07/13/2021 Biennial 07/12/2023 9162-217
Sunol sciences DRH-118 Horn Antenna 07/14/2021 Biennial 07/13/2023 A102416-1
Schwarzbeck BBHA 9170 Horn Antenna 09/02/2020 Biennial 09/01/2022 1037
MIWV 261F-25/387 Horn Antenna 07/13/2021 Annual 07/12/2022 2019
MIWV 261U-25/383 Horn Antenna 07/13/2021 Annual 07/12/2022 2019
MIWV 261G-25/387 Horn Antenna 07/19/2021 Annual 07/18/2022 -
MIWV 261E-25/387 Horn Antenna 07/13/2021 Annual 07/12/2022 2019
R";‘Ddh'?,gi‘fster FS-Z220 Harmonic Mixer 10/21/2020 | Annual | 10/20/2021 | 101015
R?Ddrsgfster FS-Z140 Harmonic Mixer 03/08/2021 | Annual | 03/07/2022 | 101135
R?:,drlgg?fster FS-Z60 Harmonic Mixer 03/08/2021 | Annual | 03/07/2022 | 100981
Rohde & . .
FS-790 Harmonic Mixer 10/21/2020 Annual 10/20/2021 101860
Schwarz

Table 5-1. Test Equipment
Notes:
For equipment listed above that has a calibration date or calibration due date that falls within the test date range,

care was taken to ensure that this equipment was used after the calibration date and before the calibration due
date.
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6.0 SAMPLE CALCULATIONS

Emission Designator

QPSK Modulation

Emission Designator = 800MG7D

BW = 800 MHz

G = Phase Modulation

7 = Quantized/Digital Info

D = Data transmission, telemetry, telecommand

OAM Modulation

Emission Designator = 802MW7D

BW = 802 MHz

W = Amplitude/Angle Modulated

7 = Quantized/Digital Info

D = Data transmission, telemetry, telecommand
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7.0 TEST RESULTS

PC

7.1 Summary
Company Name: Samsung Electronics Co., Ltd.
FCC ID: A3LAT1K06-A00

FCC Classification: Part 30 Fixed Transmitter (5GB)

Mode(s): TDD

FCC Part . . Test Test

Section(s) Test Description Test Limit Condition Result Reference

2.1049 Occupied Bandwidth N/A PASS Section 7.2

Equivalent Isotropic
30.202 Radiated Power 75 dBm/100 MHz PASS Section 7.3
Density
2.1046 RF Output Power N/A PASS Section 7.4
RADIATED

2.1051 Out-of-Band Spurious -13 dBm/MHz for all out-of- .

30.203 Emissions band emissions PASS Section 7.5
-13 dBm/MHz for all out-of-band

2.1051 Out-of-Band Emissions emissions, -5 dBm/MHz from "

30.203 at the Band Edge the band edge up to 10 % of the PASS Section 7.6
channel BW
Fundamental emissions stay

2.1055 Frequency Stability within authorized frequency PASS Section 7.7
block

Table 7-1. Summary of Radiated Test Results
Notes:
1) For comparison with the original authorization, the testing was performed on the worst case of the orginal test
results

2) Per 2.1057(a)(3), spurious emissions were investigated up to 100 GHz for n261 and up to 200 GHz for n260.

3) All radiated emission measurements at the band edge are converted to an equivalent conductive power by
subtracting the known antenna gain from the EIRP measured at each frequency of interest. These emissions
are compared to the 30.203 spurious emission limits as conductive power levels.

4) The radiated RF output power and all out-of-band emissions in the spurious domain are evaluated to the
EIRP limits.

5) The fundamental band consists of 1 — 8 component carriers, referred as “CC” in this report.

6) In the following tables, the term “CCs Active” refers to which component carrier is transmitting for a particular
test.

7) CCs active 1, 8 = 1 Components Carriers Active Channel, 8 = 8 Component Carriers Active. 8(NC) = 8 Non-
contiguous Component Carriers Active. Each component carrier is 100 MHz bandwidth.
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7.2 Occupied Bandwidth
§2.1049

Test Overview

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 % of the total mean power radiated by a given
emission shall be measured. All modes of operation were investigated and the worst case configuration results
are reported in this section.

Test Procedure Used

ANSI C63.25-2015 Section 5.4.3
KDB 842590 D01 v01r02 Section 4.3

Test Settings

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99 %
occupied bandwidth. The bandwidth measurement was not influenced by any intermediate power nulls in
the fundamental emission.

2. RBW =1 -5 % of the expected OBW

3. VBW 23 x RBW
4. Detector = Peak
5. Trace mode = max hold
6. Sweep = auto couple
7. The trace was allowed to stabilize
8. If necessary, steps 2 — 7 were repeated after changing the RBW such that it would be within 1 — 5 % of
the 99 % occupied bandwidth observed in Step 7
Test Notes

1. For comparison with the original authorization, the testing was performed on the worst case of the
original test results.
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7.2.1  Antenna A Occupied Bandwidth

Bandwidth . . OBW
[MHZ] Channel Antenna CCs active Modulation [MHZ]
. 1 64QAM 94.49
100 Mid A
8 16QAM 789.90
Table 7-2. Antenna A Occupied Bandwidth Summary Data

SGL
Count 100071000
® 1Pk Max

M1[1] | -24.28 dBm

1 Occupied Bandwidth
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Plot 7-2. Occupied Bandwidth Plot (100 MHz BW 8CC 16QAM Mid Channel)
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7.2.2 Antenna B Occupied Bandwidth

Bandwidth . . OBW
[MHZ] Channel Antenna CCs active Modulation [MHZ]
. 1 64QAM 94.49
100 Mid B
8 16QAM 789.80
Table 7-3. Antenna B Occupied Bandwidth Summary Data

SGL
Count 1000/1000
1 Occupied Bandwidth o 1Pk Max
M1[1] -24.14 dBm
38.477820 GHz
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Plot 7-4. Occupied Bandwidth Plot (100 MHz BW 8CC 16QAM Mid Channel)
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7.2.3 Antenna C Occupied Bandwidth

Bandwidth . . OBW
[MHZ] Channel Antenna CCs active Modulation [MHZ]
. 1 64QAM 94.47
100 Mid C
8 16QAM 789.73
Table 7-4. Antenna C Occupied Bandwidth Summary Data

1 Occupied Bandwidth
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Plot 7-6. Occupied Bandwidth Plot (100 MHz BW 8CC 16QAM Mid Channel)
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7.2.4  Antenna D Occupied Bandwidth

Bandwidth . . OBW
[MHZ] Channel Antenna CCs active Modulation [MHZ]
. 1 64QAM 94.47
100 Mid D
8 16QAM 789.85
Table 7-5. Antenna D Occupied Bandwidth Summary Data

SGL
Count 1000/1000
1 Occupied Bandwidth o 1Pk Max
M1[1] -25.48 dBm
38.478020 GHz
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Plot 7-8. Occupied Bandwidth Plot (100 MHz BW 8CC 16QAM Mid Channel)
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7.3 Equivalent Isotropic Radiated Power (EIRP) Density
§2.1046 §30.202

Test Overview

Equivalent Isotropic Radiated Power (EIRP) measurements are performed using broadband horn antennas. All
measurements are performed as RMS average measurements while the EUT is operating at its maximum duty
cycle, at maximum power, and at the appropriate frequencies.

The average power of the sum of all antenna elements is limited to an equivalent isotopically radiated
power (EIRP) density of +75 dBm / 100 MHz.

Test Procedures Used

ANSI C63.26-2015 Section 5.2.4.4.1
ANSI C63.26-2015 Section 6.4
KDB 842590 D01 v01r02 Section 4.2

Test Settings

1. Radiated power measurements are performed using the signal analyzer’s “channel power” measurement
capability for signals with continuous operation.
2. RBW =1 -5 % of the expected OBW, not to exceed 1 MHz

3. VBW 23 x RBW

4. Span = 2x to 3x the OBW

5. No. of sweep points > 2 x span / RBW

6. Detector = RMS

7. The integration bandwidth was roughly set equal to the measured (EIRP) Density of the signal for signals
with continuous operation. For signals with burst transmission, the “gating” function was enabled to
ensure that measurements are performed during times in which the transmitter is operating at its
maximum power

8. Trace mode = trace averaging (RMS) over 100 sweeps

9. The trace was allowed to stabilize
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Test Notes

1)

For comparison with the original authorization, the testing was performed on the worst case of the orginal
test results.

2) For multiple carrier configuration, the highest value among all carrier powers was taken.

3) The EUT was tested while positioned upright and mounted on a mast at 1.5 m height. The worst case
emissions are reported with the EUT in this fixed position and with the modulations and active component
carriers shown in the tables below.

4) The EIRP measurements of the co-polarized antenna arrays (Antenna A/C and Antenna B/D) were added
together to address MIMO concerns referenced in ANSI C63.26-2015 Section 6.4.

5) Elements within the same antenna array are correlated to produce beamforming array gain. During
testing, only one antenna array was active.

6) Measurements were taken in the far field of the mmWave signal based on the formula: R >
2D"2/wavelength.

7) The test case with from 1CC to 8CC active, was selected for the worst case emission testing as it created
the highest EIRP within 100 MHz bandwidth carrier configurations.

8) The average EIRP reported below is calculate per section 5.2.7 of ANSI C63.26-2015 which states:

9) EIRP (dBm) = E (dBuV/m) + 20log(D) — 104.8; where D is the measurement distance (in the far field
region) in m. For this section, all EIRP density measurements were performed at a distance of 3.20 m, so,
the effective correction is:

EIRP (dBm) = E (dBuV/m) — 96.46 dB

= Analyzer Level (dBm) + AFCL (dB/m) + 107 — 96.46 dB

= Analyzer Level (dBm) + AFCL (dB/m) + 12.30
*AFCL (dB/m) contains measurement antenna factor(dB/m) and cable loss(dB) as below:

Frequency Antenna Factor Cable loss Distance factor AFCL

[GHZz] (dB/m) [dB] [dB] (dB/m)
37.05 42.91 9.55 12.30 64.76
38.50 43.70 9.76 12.30 65.76
39.95 44.43 9.77 12.30 66.50

Table 7-6. Adopted AFCL value in the calculation

10) The angle of the horn antenna was rotated to maximize and find the worst case emissions. Worst case

EIRP is reported below.
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7.3.1 Antenna A EIRP Density
Bandwidth Frequency Ar|1_alyz|er AFCL Avere;ngSeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation eve
[MHz] [GHz] [dBm] [dBm] | [dBm/100MHZz] | [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM -14.65 64.76 50.11 75.00 24.89
A 100 8CC Low 37.050 64QAM -20.06 64.76 44.70 75.00 30.30
100 8NC High 39.950 64QAM -20.87 66.50 45.63 75.00 29.37
Table 7-7. Antenna A EIRP Density Summary Data
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2 Result Summaty
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Txl f
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2 Result Summaty
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Plot 7-9. Antenna A EIRP Density Plot (100 MHz BW 1CC 64QAM
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1
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-21.31 dBm
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Plot 7-10. Antenna A EIRP Density Plot (100 MHz BW 8CC 64QAM Low Channel)
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Plot 7-11. Antenna A EIRP Density Plot (100 MHz BW 8NC 64QAM High Channel)
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7.3.2

Antenna B EIRP Density

Bandwidth Frequency Ar|1_alyz|er AFCL Avere;ngSeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation eve
[MHz] [GHZ] [dBm] [dBm] | [dBm/100MHz] | [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM -14.43 64.76 50.33 75.00 24.67
B 100 8CC Low 37.050 64QAM -19.88 64.76 44.88 75.00 30.12
100 8NC High 39.950 64QAM -20.29 66.50 46.21 75.00 28.79
Table 7-8. Antenna B EIRP Density Summary Data

CF 37.05 GHz
2 Result Summaty
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Txl f

Count 100/100

20.4 MHz/

1001 pts
None
Offset Power
-14.43 dBm
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Plot 7-13. Antenna B EIRP Density Plot (100 MHz BW 8CC 64QA
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Plot 7-14. Antenna B EIRP Density Plot (100 MHz BW 8NC 64QAM
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Antenna C EIRP Density

7.3.3

Bandwidth Frequency Ar|1_alyz|er AFCL Avere;ngSeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation eve
[MHz] [GHZ] [dBm] [dBm] | [dBm/100MHz] | [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM -14.55 64.76 50.21 75.00 24.79
C 100 8CC Low 37.050 64QAM -19.82 64.76 44.94 75.00 30.06
100 8NC High 39.950 64QAM -20.92 66.50 48.59 75.00 29.42
Table 7-9. Antenna C EIRP Density Summary Data
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2 Result Summaty
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2 Result Summaty
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Plot 7-16. Antenna C EIRP Density Plot (100 MHz BW 8CC 64QAM Low Channel)
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7.3.4

PCTEST

Antenna D EIRP Density

Bandwidth Frequency Ar|1_alyz|er AFCL Avere;ngSeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation eve
[MHz] [GHz] [dBm] [dBm] | [dBm/100MHZ] [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM -14.69 64.76 50.07 75.00 24.93
D 100 8CC Low 37.050 64QAM -19.70 64.76 45.06 75.00 29.94
100 8NC High 39.950 64QAM -20.68 66.50 45.82 75.00 29.18

Table 7-10. Antenna D EIRP Density Summary Data
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Plot 7-19. Antenna D EIRP Density Plot (100 MHz BW 8CC 64QAM Low Channel)

Approved by:

FCC ID: ASLAT1K06-A00

PCTEST

Proud to b partof @

MEASUREMENT REPORT
(Class Il Permissive Change)

T

Technical Manager

Test Report S/N:
8K21060202-R1.A3L

Test Dates:
06/21/2021-08/31/2021

EUT Type:
AU(AT1KO06)

Page 25 of 84

© 2021 PCTEST.

PK-QP-16-09 Rev.02

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or

assembly of contents thereof, please contact INFO@PCTEST.COM.




Proud to be pe

Ref Level O
Att

E EE

» =

CF 39.299 GHz

2 Result Summary
Channel Bandwidth
Txl (Ref) 100,000 MHz
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7.3.5 MIMO EIRP Density
Bandwidth Frequency Ant A Ant C Averaé;SeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation
[MHZ] [GHz] [mw] [MW] | [dBm/100MHz] | [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM 102.64 | 105.03 53.17 75.00 21.83
A+C 100 8CC Low 37.050 64QAM 29.53 31.21 47.83 75.00 27.17
100 8NC High 39.950 64QAM 36.58 72.33 50.37 75.00 24.63
Table 7-11. MIMO EIRP Density Summary Data (Antenna A + C)
Bandwidth Frequency Ant B Ant D Averaé;SeDe.i.r.p PSD Limit Margin
Antenna Configuration | Chan. Modulation
[MHZ] [GHz] [mw] [MW] | [dBm/100MHz] | [dBm/100MHz] [dB]
100 1CC Low 37.050 64QAM 107.97 | 101.70 53.22 75.00 21.78
B +D 100 8CC Low 37.050 64QAM 30.78 32.08 47.98 75.00 27.02
100 8NC High 39.950 64QAM 41.81 38.22 49.03 75.00 25.97
Table 7-12. MIMO EIRP Density Summary Data (Antenna B + D)
Band Average _ .
Antenna | width | Configuration | Chan. el ADelIET AntA Ant B Ant € AntD e.i.r.p PSD PSD Limit Margin
[MHz] [GHZ] on [mw] [mW] [mW] [mW] | [0Bm/L00MHZ] | [dBm/100MHz] | [dB]
100 1CC Low | 37.050 | 64QAM | 102.64 | 107.97 | 105.03 | 101.70 56.20 75.00 18.80
AC++BD+ 100 8CC Low | 37.050 | 64QAM | 29.53 30.78 31.21 32.08 50.92 75.00 24.08
100 8NC High | 39.950 | 64QAM | 36.58 41.81 72.33 38.22 52.76 75.00 22.24

Table 7-13. MIMO EIRP Density Summary Data (Antenna A +B + C + D)
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7.4 RF Conducted Output Power
§2.1046

Test Overview

RF conducted output power measurements are performed using broadband horn antennas. The conducted power
is determined by maximizing the full spectrum EIRP for all component carrier configurations and then subtracting
the known antenna gain from the EIRP. All measurements are performed as RMS average measurements while
the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies.

Test Procedures Used

ANSI C63.26-2015 Section 5.2.4.4.1
ANSI C63.26-2015 Section 6.4

Test Settings

1. Radiated power measurements are performed using the signal analyzer’s “channel power” measurement
capability for signals with continuous operation.
2. RBW =1 -5 % of the expected OBW

3. VBW 23 x RBW

4. Span = 2x to 3x the OBW

5. No. of sweep points > 2 x span / RBW

6. Detector = RMS

7. The integration bandwidth was roughly set equal to the measured RF Conducted Output Power of the
signal for signals with continuous operation. For signals with burst transmission, the “gating” function was
enabled to ensure that measurements are performed during times in which the transmitter is operating at
its maximum power

8. Trace mode = trace averaging (RMS) over 100 sweeps

9. The trace was allowed to stabilize
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Test Notes

1)

2)

3)

4)

5)

6)

7

8)

9)

For comparison with the original authorization, the testing was performed on the worst case of the orginal
test results.

For multiple carrier configuration, the highest value among all carrier powers was taken.

The EUT was tested while positioned upright and mounted on a mast at 1.5 m height. The worst case
emissions are reported with the EUT in this fixed position and with the modulations and active component
carriers shown in the tables below.

Elements within the same antenna array are correlated to produce beamforming array gain, only one
antenna array was active.

Measurements were taken in the far field of the mmWave signal based on the formula: R >
2D"2/wavelength.

The test case with from 1CC to 8CC active, was selected for the worst case emission testing as it created
the highest EIRP within 100 MHz bandwidth carrier configurations.

The average EIRP reported below is calculated per formula specific in d) of ANSI C63.26-2015 Section
5.2.7:
EIRP (dBm) = E (dBuV/m) + 20log(D) -104.8; where D is the measurement distance (in the far field
region) in m.
For this section, all EIRP density measurements were performed at a distance of 3.20 m, so the effective
correction is:
EIRP (dBm) = E (dBuV/m) — 96.46 dB

= Analyzer Level (dBm) + AFCL (dB/m) + 107 dB — 96.46 dB

= Analyzer Level (dBm) + AFCL (dB/m) + 12.30 dB

The conducted average power over the full channel BW is calculated as follows:
Conducted Average Power (dBm) = Average EIRP (dBm) — Antenna Gain (dBi)

Per ANSI C63.26-2015 Section 6.4, individual EIRPs are also summed before compared to the limit.

10) The angle of the horn antenna was rotated to maximize and find the worst case emissions. Worst case

EIRP is reported below.

11) 7.3 Equivalent Isotropic Radiated Power (EIRP) Density plots cover for 7.4 Conducted Output Power plot.
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7.4.1 Antenna A Conducted Power
Bandwidth : : Frequency : Ar_zl\)/;ler AFCL AnEg_rTna Aé/.tie;i?.e Czcgruacgteed
Antenna Configuration | Chan. Modulation Gain PSD Power
[MHz] [GHz] [dBm] [dBm] [dBi] [dBm] [dBm]
100 1CcC Low 37.050 64QAM -14.65 64.76 27.00 50.11 23.11
A 100 8CC Low 37.050 64QAM -20.06 64.76 27.00 44.70 17.70
100 8NC High 39.950 64QAM -20.87 66.50 27.00 45.63 18.63
Table 7-14. Antenna A Conducted Power Summary Data
7.4.2 Antenna B Conducted Power
Bandwidth _ _ Frequency _ Ar_zl\)/ezler AFCL AnEtg_r;rna Aé/-?-:.age Cﬁcgru;gtzd
Antenna Configuration | Chan. Modulation Gain PSD Power
[MHz] [GHz] [dBm] [dBm] [dBi] [dBm] [dBm]
100 1CcC Low 37.050 64QAM -14.43 64.76 27.00 50.33 23.33
B 100 8CC Low 37.050 64QAM -19.88 64.76 27.00 44.88 17.88
100 8NC High 39.950 64QAM -20.29 66.50 27.00 46.21 19.21
Table 7-15. Antenna B Conducted Power Summary Data
7.4.3 Antenna C Conducted Power
Bandwidth Frequency Arll_alyzer AFCL AnF;gr;rna A(;/-ie-l;fige Czcgrueggd
Antenna Configuration | Chan. Modulation evel Gain PSD Power
[MHz] [GHz] [dBm] [dBm] [dBi] [dBm] [dBm]
100 1CcC Low 37.050 64QAM -14.55 64.76 27.00 50.21 23.21
C 100 8CC Low 37.050 64QAM -19.82 64.76 27.00 44.94 17.94
100 8NC High 39.950 64QAM -20.92 66.50 27.00 45.58 18.58
Table 7-16. Antenna C Conducted Power Summary Data
7.4.4  Antenna D Conducted Power
Bandwidth Frequency Ar:_alyzer AFCL AnEt(LaJr-lrna Ae\-/.ﬁ:i?.e Cz\r;gru;gtgd
Antenna Configuration | Chan. Modulation evel Gain PSD Power
[MHz] [GHz] [dBm] [dBm] [dBi] [dBm] [dBm]
100 1CC Low 37.050 64QAM -14.69 64.76 27.00 50.07 23.07
D 100 8CC Low 37.050 64QAM -19.70 64.76 27.00 45.06 18.06
100 8NC High 39.950 64QAM -20.68 66.50 27.00 45.82 18.82

Table 7-17. Antenna D Conducted Power Summary Data
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Radiated Spurious and Harmonic Emissions

§2.1051 §30.203

Test Overview

The spectrum is scanned from 30 MHz to 100 GHz for n261 and from 30 MHz to 200 GHz for n260. All out of
band emissions are measured in a radiated setup while the EUT is operating at its maximum duty cycle, at
maximum power, and at the appropriate frequencies. All modulations were investigated to determine the worst
case configuration. All modes of operation were investigated and the worst case configuration results are reported
in this section.

The conductive power or total radiated power of any emissions outside a licensee’s frequency block shall
be -13dBm /1 MHz.

Test Procedure Used

ANSI C63.26-2015 Section 5.7.4
ANSI C63.26-2015 Section 6.4
KDB 842590 D01 v01r02 Section 4.4.2 and Section 4.4.3

Test Settings

1. Start frequency was set to 30 MHz and stop frequency was set to 100 GHz for n261 and 200 GHz for
n260. Several plots are used to show investigations in this entire span.

2. Detector = RMS

3. Trace mode = trace average

4. Sweep time = auto couple

5. Number of sweep points = 2 x Span/RBW

6. The trace was allowed to stabilize

7. RBW =1 MHz, VBW = 3 MHz

Test Notes

1) The peak spurious emissions level is within up to 3 dB from the original authorization.

2) For comparison with the original authorization, the testing was performed on the worst case of the orginal
test results.

3) The EUT was tested while positioned upright and mounted on a mast 1.5 m height. The worst case
emissions are reported with the EUT in this fixed position and with the modulations and active component
carriers shown in the tables below.

4) All radiated spurious emissions were measured as EIRP to compare with the §30.203 TRP limits.

5) Emissions below 18 GHz were measured at a 3 meter test distance, while emissions above 18 GHz were
measured at the appropriate far field distance. The far field of the mmWave signal is based on formula; R
> 2D"2/wavelength, where D is the larger between the dimension of the measurement antenna and the
transmitting antenna of the EUT. In this case, D is the largest dimension of the measurement antenna.

6) Out-band Emission of 10% channel bandwidth are exempted on Radiated Spurious and Harmonic
Emissions test case.

7) The plots from 1-200 GHz show corrected average EIRP levels. The average EIRP reported below is

calculated per section 5.2.7 of ANSI C63.26-2015 which states: EIRP (dBm) = E (dBuV/m) + 20log(D) —
104.8; where D is the measurement distance (in the far field region) in m. The field strength E is
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calculated E (dBuV/m) = Spectrum Analyzer Level (dBm) + Antenna Factor (dB/m) + Cable Loss (dB) +
Duty Cycle (dB) + Harmonic Mixer Conversion Loss (dB) + 107. All appropriate Antenna Factor and Cable
Loss have been applied in the spectrum analyzer for each measurement. For measurements > 40 GHz,
Harmonic Mixer Conversion Loss was also applied to the spectrum analyzer.

Frequency Range [GHz] | Wavelength [cm] | Far Field Distance [m] Measurements Distance [m]
1810 40 0.749 2.61 3.20
40 to 60 0.500 1.39 3.20
60 to 90 0.333 0.91 3.20
90 to 140 0.214 0.58 1.00
140 to 200 0.150 0.39 1.00

Table 7-18. Far-field Distance & Measurement Distance per Frequency Rage

Frequency Range [GHz] Calculagag II;/I([eda;;Jrement Duty Cycle [dB] Reference offset [dB]
1810 90 12.30 1.37 13.67
90 to 200 2.20 1.37 3.57

Table 7-19. Far-field Distance & Measurement Distance per Frequency Rage
8) Emissions > 40 GHz were measured using a harmonic mixer with the spectrum analyzer.
9) The “-“ shown in the following RSE tables are used to denote a noise floor measurement.
10) Spurious emissions were measured with all EUT antennas transmitting simultaneously.
Per section 4.4.1 of KDB 842590 D01, unwanted emission measurements, “If the device does not meet
the emission limit at one or some frequencies, then TRP measurements shall be performed only at the
failing frequencies at which emission levels exceed the limit.” The TRP measurement plots using the
three cut test method as described in section 4.4 of the KDB, follow all failing emission plots in this report.

TRP Measurement Procedure

If the recorded EIRP value was close or above the TRP limit, a Two Cut TRP measurement was done according
to KDB 842590 D01 v01 Section 4.4.3.3.2
a) Align the EUT with a chosen xy-plane and the xz-plane of the antenna measurement coordinate system.
NOTE 1 For harmonics and spurious emission frequencies which are beamforming as identified in
exploratory scan, it may be required to align the orthogonal cuts to include the peak based on exploratory
scans.

b) Measure the EUT dimensions, i.e., depth (d), width (w), and height (h); see Figure A.1 in Appendix A.

c) Calculate the spherical and cylindrical diameters (D and Dcyl) using Equations (A.1) and (A.2) (see
Appendix

d) For the highest frequency (smallest wavelength) of the frequency band measured, calculate the
reference angular steps Afref and A¢gref using Equations (A.3) and (A.4).

e) Set the grid spatial sampling step A8 < Afref for the vertical angle and A¢ < Ag¢ref for the horizontal cut.

f) For each emission frequency, measure the EIRP (as a sum of two orthogonal polarizations) at each
spatial sampling step on the selected grid.

g) For each emission frequency, calculate the average EIRP for both the cuts separately, and then take the
average of these two average values.
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h) Add 2 dB as a correction factor to the averaged value computed in step g).

i) If the TRP limit is exceeded, a third orthogonal cut in the yz-plane and using the A6 angular step, can be
added. Now, calculate the average values in all three cuts separately, and then take the average value of

these three average values.
i) Add 1.5 dB as a correction factor to the averaged value computed in step i).

k) Evaluate the pass/fail decision by comparing TRP from step h) or step j) against the applicable TRP limit.
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7.5.1 Radiated Spurious Emissions Plots (30 MHz to 1 GHz)
Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
Horizontal SWT: 125.0ms
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Plot 7-21. Radiated Spurious Plot 30 MHz - 1 GHz (100 MHz BW 1CC QPSK Mid Channel)
Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
Horizontal SWT: 125.0ms
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Plot 7-22. Radiated Spurious Plot 30 MHz - 1 GHz (100 MHz BW 1CC QPSK High Channel)
Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
Horizontal SWT: 125.0ms
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Plot 7-23. Radiated Spurious Plot 30 MHz - 1 GHz (100 MHz BW 8CC QPSK Low Channel)
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Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
Horizontal SWT: 125.0ms
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Plot 7-24. Radiated Spurious Plot 30 MHz - 1 GHz (100 MHz BW 8CC QPSK High Channel)

Spurious Emissions EIRP Sample Calculation (n260)

1000

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 3 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + AFCL (dB/m) + 107 + 20Log(Dm) — 104.8

Frequency Configuration Channel Modulation ég} A"r‘]:’?gnr?ta wgm‘%?:‘e Ar']‘zl‘xez'er ArC ERlsR'ED Margin
[MHz] [HIV] [cm] [degree] [dBm] [dBm] [dBm] [dB]
544.09 8CC Mid QPSK H 15 5 -77.45 20.33 -45.39 32.39
750.83 8CC Mid QPSK \% 1.6 5 -79.33 23.83 -43.76 30.76

Table 7-20. Spurious Emissions (30 MHz to 1 GHz)

Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses. Measurements were performed at a distance of 3 meter.
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7.5.2 Radiated Spurious Emissions Plots (1 GHz to 18 GHz)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 125.0ms
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Plot 7-25. Radiated Spurious Plot 1 GHz - 18 GHz (100 MHz BW 1CC QPSK Mid Channel)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 125.0ms
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Plot 7-26. Radiated Spurious Plot 1 GHz - 18 GHz (100 MHz BW 1CC QPSK High Channel)
Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizontal SWT: 125.0ms
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Plot 7-27. Radiated Spurious Plot 1 GHz - 18 GHz (100 MHz BW 8CC QPSK Low Channel)
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Trace: MAXH RBW: 1 MHz
Detector: RMS VBW: 3 MHz
Horizonta SWT: 125.0ms
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Plot 7-28. Radiated Spurious Plot 1 GHz - 18 GHz (100 MHz BW 8CC QPSK High Channel)

Spurious Emissions EIRP Sample Calculation (n260)

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 3 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + AFCL (dB/m) + 107 + 20Log(Dm) — 104.8

Frequency Configuration Channel Modulation ég} A:é?gnr?ta wgmz?:‘e Arll‘il‘yezler ArC ERISR'ED Margin
[MHz] [HIV] [cm] [degree] [dBm] [dBm] [dBm] [dB]
1398.64 8CC Low QPSK \ 15 0 -55.42 0.08 -43.60 30.6
1998.72 1cc Mid QPSK \ 15 0 -65.79 3.35 -50.70 37.7
Table 7-21. Radiated Spurious Emissions (1 GHz to 18 GHz)
Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses. Measurements were performed at a distance of 3 meter.
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Radiated Spurious Emissions Plots (18 GHz to 33 GHz)
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Plot 7-29. Radiated Spurious Plot 18 GHz — 33 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. H)
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Plot 7-35. Radiated Spurious Plot 18 GHz — 33 GHz (100 MHz BW 8CC QPSK Hi
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7.5.4 Radiated Spurious Emissions Plots (33 GHz to 37 GHz)
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Plot 7-37. Radiated Spurious Plot 36.474 GHz — 36.494 GHz (100 MHz BW 1CC QPSK Mid Channel TRP)
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Plot 7-38. Radiated Spurious Plot 34.190 GHz - 34.210 GHz (100 MHz BW 1CC QPSK High Channel TRP)
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Plot 7-39. Radiated Spurious Plot 36.970 GHz — 36.990 GHz (100 MHz BW 8CC QPSK Low Channel TRP)
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Plot 7-40. Radiated Spurious Plot 33.676 GHz — 33.696 GHz (100 MHz BW 8CC QPSK High Channel TRP)
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Configuration Channel ['g:g'::é'] FrTglgaz?cy R?cIjEBEr:?P Early Exit? [;—;I:] M[%rg]ln
H 36.48 -9.82 No
Mid -26.77 13.77
\% 36.48 -15.99 No?
100MHz BW 1CC
H 34.20 -3.54 No
High -30.92 17.92
\% 34.20 -7.43 No
H 33.69 -10.69 No
Low -27.15 14.15
\% 33.69 -13.35 No?
100MHz BW 8CC
H 36.89 -3.75 No
High -27.78 14.78
\% 36.90 -8.51 No

1. “Early Exit” — Less than 3 dB margin

Table 7-22. Radiated Spurious Emissions (33 GHz to 37 GHz)
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7.5.5 Radiated Spurious Emissions Plots (40 GHz to 60 GHz)
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Plot 7-41. Radiated Spurious Plot 40.156 GHz — 60 GHz (100 MHz BW 1CC QPSK Mid Channel TRP)
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Plot 7-42. Radiated Spurious Plot 40 GHz — 60 GHz (100 MHz BW 1CC QPSK High Channel TRP)
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Plot 7-44. Radiated Spurious Plot 40 GHz — 60 GHz (100 MHz 8CC CC BW QPSK Low Channel Pol. H)
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Plot 7-45. Radiated Spurious Plot 40 GHz — 60 GHz (100 MHz BW 8CC QPSK High Channel TRP)
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PCTEST

Spurious Emissions EIRP Sample Calculation (n260)

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 3.2 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + Antenna Factor (dB/m) + Offset (dB)* + Harmonic Mixer Conversion

Loss (dB)

* Offset = IF Cable Loss (dB) + 107 + 20Log(Dm) — 104.8 + Duty cycle (dB)

= 0.55 + 107 + 20Log(3.2m) — 104.8 + 1.37 dB = 14.22 dB

Ant. Analyzer Antenna ) RSE .
Frequency Config channel Modulation Pol. Level Factor Offset Mixer EIRP Ea.rl}; TRP Margin
[GHz] Latoy [HIV] [dBm] [dBm] [dB] @e] | @em] | B | @Bm] | [dB]
40.18 1cC Mid QPSK H -91.49 38.80 14.22 9.81 | -28.66 | Yes
-34.42 21.42
40.16 1CcC Mid QPSK \% -70.12 38.80 14.22 9.82 -7.28 No
42.54 1CC High QPSK H -94.39 38.86 14.22 11.61 | -29.70 Yes
- -25.08 12.08
40.02 1CC High QPSK \ -71.64 38.80 14.22 9.85 -8.77 No
42.36 8cc Low QPSK \% -80.73 38.80 14.22 | 11.42 | -16.29 | Yes - 3.29
42.74 8CC Low QPSK H -86.48 38.96 14.22 | 11.40 | -21.90 | Yes - 8.90
40.00 8CC High QPSK H -54.26 38.80 14.22 9.85 8.61 No
- -25.33 12.33
42.32 8CC High QPSK \ -82.85 38.80 14.22 11.36 | -18.47 Yes
Table 7-23. Radiated Spurious Emissions (40 GHz to 60 GHz)
Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses and harmonic mixer conversion losses. Measurements were performed at a distance of 3.2 meter.
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Plot 7-47. Radiated Spurious Plot 60 GHz — 90 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. V)
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Plot 7-51. Radiated Spurious Plot 60 GHz — 90 GHz (100 MHz BW 8CC QPSK Low Channel Pol. V)
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Plot 7-53. Radiated Spurious Plot 60 GHz — 90 GHz (100 MHz BW 8CC QPSK High Channel Pol. V)
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Spurious Emissions EIRP Sample Calculation (n260)

ST

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 3.2 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + Antenna Factor (dB/m) + Offset (dB)* + Harmonic Mixer Conversion

Loss (dB)

* Offset = IF Cable Loss (dB/m) + 107 + 20Log(Dm) — 104.8 + Duty cycle (dB)
= 0.55 + 107 + 20Log(3.2m) — 104.8 + 1.37 dB = 14.22 dB

Frequency lj:r(;?if(i)?] channel Modulation ég} Atil\i/ezler AFn;g?or:a Offset Mixer I?ISRIED Margin
[GHZ] [HV] [dBm] [dBm] [dB] [dB] [dBm] [dB]
60.02 1cc Mid QPSK H -101.78 | 42.28 14.22 26.39 -18.89 5.89
60.03 1cc Mid QPSK \Y -101.62 | 4227 14.22 26.34 -18.79 5.79
60.03 icc High QPSK H -101.87 | 4227 14.22 26.34 -19.04 6.04
60.01 icc High QPSK \Y -101.68 | 42.29 14.22 26.45 -18.72 5.72
60.15 8cc Low QPSK H -101.20 | 42.20 14.22 25.70 -19.08 6.08
60.05 8cc Low QPSK \Y -101.98 | 42.25 14.22 26.23 -19.28 6.28
60.04 8CC High QPSK H -101.60 | 42.26 14.22 26.29 -18.83 5.83
60.01 8CC High QPSK \Y -101.73 | 4229 14.22 26.45 -18.77 5.77

Table 7-24. Radiated Spurious Emissions (60 GHz to 90 GHz)

Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable

losses and harmonic mixer conversion losses. Measurements were performed at a distance of 3.2 meter.
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7.5.7 Radiated Spurious Emissions Plots (90 GHz - 140 GHz)
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Plot 7-54. Radiated Spurious Plot 90 GHz — 140 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. H)
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Plot 7-55. Radiated Spurious Plot 90 GHz — 140 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. V)
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Plot 7-57. Radiated Spurious Plot 90 GHz — 140 GHz (100 MHz BW 1CC QPSK High Channel Pol. V)
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Plot 7-59. Radiated Spurious Plot 90 GHz — 140 GHz (100 MHz BW 8CC QPSK Low Channel Pol. V)
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Plot 7-61. Radiated Spurious Plot 90 GHz — 140 GHz (100 MHz BW 8CC QPSK High Channel Pol. V)
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Spurious Emissions EIRP Sample Calculation (n260)

ST

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated

by applying the additional factors shown below for a test distance of 1 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + Antenna Factor (dB/m) + Offset (dB)* + Harmonic Mixer Conversion

Loss (dB)

* Offset = IF Cable Loss (dB/m) + 107 + 20Log(Dm) — 104.8 + Duty cycle (dB)

= 0.55 + 107 + 20Log(1m) — 104.8 + 1.37 dB = 4.12 dB

Frequency lj:r(;?if(i)?] channel Modulation ég} Atil\i/ezler AFn;g?or:a Offset Mixer I?ISRIED Margin
[GHz] [HV] [dBm] [dBm] [dB] [dB] [dBm] [dB]
135.22 1CC Mid QPSK H -100.15 46.91 412 33.69 -15.43 2.43
135.35 1CC Mid QPSK \% -99.74 46.91 4.12 33.63 -15.08 2.08
134.98 1CcC High QPSK H -99.79 46.90 4.12 33.74 -15.03 2.03
135.01 1CcC High QPSK \% -99.75 46.90 4.12 33.80 -14.93 1.93
135.29 8CC Low QPSK H -99.94 46.91 412 33.66 -15.25 2.25
135.31 8CC Low QPSK \% -99.81 46.91 412 33.65 -15.13 2.13
135.68 8CC High QPSK H -99.58 46.92 4.12 33.46 -15.08 2.08
135.03 8CC High QPSK \% -99.91 46.90 4.12 33.79 -15.10 2.10

Notes

Table 7-25. Radiated Spurious Emissions (90 GHz to 140 GHz)

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses and harmonic mixer conversion losses. Measurements were performed at a distance of 1 meter.
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Radiated Spurious Emissions Plots (140 GHz — 170 GHz)
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Plot 7-62. Radiated Spurious Plot 140 GHz — 170 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. H)
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Plot 7-63. Radiated Spurious Plot 140 GHz — 170 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. V)
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Plot 7-65. Radiated Spurious Plot 140 GHz — 170 GHz (100 MHz BW 1CC QPSK High Channel Pol. V)
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Plot 7-67. Radiated Spurious Plot 140 GHz — 170 GHz (100 MHz BW 8CC QPSK Low Channel Pol. V)
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Plot 7-69. Radiated Spurious Plot 140 GHz — 170 GHz (100 MHz BW 8CC QPSK High Channel Pol. V)
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Spurious Emissions EIRP Sample Calculation (n260)

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 1 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + Antenna Factor (dB/m) + Offset (dB)* + Harmonic Mixer Conversion
Loss (dB)

* Offset = IF Cable Loss (dB/m) + 107 + 20Log(Dm) — 104.8 + Duty cycle (dB)
=0.55 + 107 + 20Log(1m) — 104.8 + 1.37 dB = 4.12 dB

Frequency S:rc;?if(i)?] channel Modulation ég} Arleell\z/ezler A;;g?;a Offset Mixer I?ISRIED Margin
[GHz] [HV] [dBm] [dBm] [dB] [dB] [dBm] [dB]
163.95 icc Mid QPSK H -107.96 | 50.12 4.12 35.60 -18.12 5.12
164.16 1cc Mid QPSK \Y -109.06 | 50.12 4.12 36.70 -18.12 5.12
164.03 icc High QPSK H -109.38 | 50.12 4.12 37.03 -18.11 5.11
164.06 icc High QPSK v -109.26 | 50.12 4.12 36.95 -18.07 5.07
163.93 8ccC Low QPSK H -107.96 | 50.12 412 35.59 -18.13 5.13
164.06 8ccC Low QPSK \Y -109.06 | 50.12 4.12 36.95 -17.87 4.87
156.35 8ccC High QPSK H -108.53 | 50.01 4.12 36.66 -17.74 4.74
164.09 8ccC High QPSK v -109.15 | 50.12 4.12 36.88 -18.03 5.03

Table 7-26. Radiated Spurious Emissions (140 GHz to 170 GHz)

Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses and harmonic mixer conversion losses. Measurements were performed at a distance of 1 meter.
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Radiated Spurious Emissions Plots (170 GHz — 200 GHz)
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Plot 7-70. Radiated Spurious Plot 170 GHz — 200 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. H)
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Plot 7-71. Radiated Spurious Plot 170 GHz — 200 GHz (100 MHz BW 1CC QPSK Mid Channel Pol. V)
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Plot 7-73. Radiated Spurious Plot 170 GHz — 200 GHz (100 MHz BW 1CC QPSK High Channel Pol. V)

Approved by:

FCC ID: ASLAT1K06-A00

MEASUREMENT REPORT
(Class Il Permissive Change)

T

Technical Manager

Test Dates:

Test Report S/N:
06/21/2021-08/31/2021

8K21060202-R1.A3L

EUT Type:
AU(AT1KO06)

Page 65 of 84

PK-QP-16-09 Rev.02

© 2021 PCTEST.
All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or

assembly of contents thereof, please contact INFO@PCTEST.COM.




Proud to be pent of @

RefLevel 0.00 dBm Offset 4,
1

TOF "Fi 40
1 Frequency Sweep

60001 pts

170.0 GHz

==
Ref Level 0.00 dBi Offset 4.

TOF "F 0
1 Frequency Sweep

170.0 GHz

3.0 GHz/

60001 pts

3.0 GHz/

SGL
Count 100/100

D
-23.06 dBm
170.052250 GHz

SGL
Count 100/100

-23.25 dBm
170.052250 GHz

Plot 7-75. Radiated Spurious Plot 170 GHz — 200 GHz (100 MHz BW 8CC QPSK Low Channel Pol. V)
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Plot 7-77. Radiated Spurious Plot 170 GHz — 200 GHz (100 MHz BW 8CC QPSK High Channel Pol. V)
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Spurious Emissions EIRP Sample Calculation (n260)

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated
by applying the additional factors shown below for a test distance of 1 meters.

RSE EIRP (dBm) = Analyzer Level (dBm) + Antenna Factor (dB/m) + Offset (dB)* + Harmonic Mixer Conversion
Loss (dB)

* Offset = IF Cable Loss (dB/m) + 107 + 20Log(Dm) — 104.8 + Duty cycle (dB)
=0.55 + 107 + 20Log(1m) — 104.8 + 1.37 dB = 4.12 dB

Frequency S:rc;?if(i)?] channel Modulation ég} Arleell\z/ezler A;;g?;a Offset Mixer I?ISRIED Margin
[GHZ] [HV] [dBm] [dBm] [dB] [dB] [dBm] [dB]
170.04 1cc Mid QPSK H -109.48 | 50.21 412 31.94 -23.21 10.21
170.03 1cc Mid QPSK \Y -109.48 | 50.21 412 31.94 -23.21 10.21
170.06 icc High QPSK H -109.53 | 50.21 412 31.94 -23.26 10.26
170.07 icc High QPSK \Y -109.6 50.21 412 31.94 -23.33 10.33
170.05 8cc Low QPSK H -109.33 | 50.21 4.12 31.94 -23.06 10.06
170.05 8ccC Low QPSK \Y -109.52 | 50.21 412 31.94 -23.25 10.25
170.32 8CC High QPSK H -109.61 | 50.21 412 31.94 -23.34 10.34
170.03 8CC High QPSK \Y -109.58 | 50.21 412 31.94 -23.31 10.31

Table 7-27. Radiated Spurious Emissions (170 GHz to 200 GHz)

Notes

The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, and cable
losses and harmonic mixer conversion losses. Measurements were performed at a distance of 1 meter.
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Band Edge Emissions

§2.1051 §30.203

Test Overview

All out of band emissions are measured in a radiated setup while the EUT is operating at its maximum duty cycle,
at maximum power, and at the appropriate frequencies. All modulations were investigated to determine the worst
case configuration. All modes of operation were investigated and the worst case configuration results are reported
in this section.

The minimum permissible attenuation level of any spurious emission is -13 dBm / 1 MHz. However, in the
bands immediately outside and adjacent to the licensee's frequency block, having a bandwidth equal to
10 percent of the channel bandwidth, the conductive power or the total radiated power of any emission
shall be -5 dBm / MHz or lower.

Test Procedure Used

ANSI C63.26-2015 Section 5.7.3
ANSI C63.26-2015 Section 6.4
KDB 842590 D01 v01r02 Section 4.4.2.5

Test Settings

1. Start and stop frequency were set such that both upper and lower band edges are measured.

2. Span was set large enough so as to capture all out of band emissions near the band edge

3. RBW=1MHz

4. VBW >3 x RBW

5. Detector = RMS

6. Number of sweep points = 2 x Span/RBW

7. Trace mode = trace average

8. Sweep time = auto couple

9. The trace was allowed to stabilize

Test Notes

1) For comparison with the original authorization, the testing was performed on the worst case of the orginal
test results.

2) The EUT was tested while positioned upright and mounted on a mast 1.5 m height. The worst case
emissions are reported with the EUT in this fixed position and with the modulations and active component
carriers shown in the tables below.

3) All measurements in this section was performed in the radiated setup in the far field.

4) All appropriate Antenna Factor, Cable Loss, and Duty Correction factor have been applied in the
spectrum analyzer for each measurement. Additionally, band Edge measurements in this section are
shown as equivalent conductive powers for direct comparison to the 30.203 limit. The conductive power
at the band edge is calculated by subtracting the gain of the EUT’s antenna from the measured EIRP
level. Antenna Gain information is shown on the following page.

5) For band edge measurement of the receive horn antenna was maximized on Antenna A were individually

energized and measured while maintaining maximized position on Antenna A. These measurements
were saved into a spreadsheet and their spectra were summed to determine the total conducted power
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for the band edge emissions level shown starting in Section 7.6.5. The same procedure was repeated
with the receive horn antenna maximized on Antennas B, C, and D.

6) The MIMO Band Edges were calculated by using the “measure and sum the spectra across the outputs”
technique specified in Section 6.4.3.2.2 of ANSI C63.26-2015. The spectra were summed linearly and
converted to dBm for comparison with the limit.

7) 10% outside of the channel bandwidth result should be referred from 7.5 Radiated Spurious and
Harmonic Emissions due to EUT Antenna subtraction calculation adoption. Thus, some failure results are
performed of TRP measurement adopted.
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Antenna Gain Information at the Band Edge

7.6.1

The following antenna gain information is provided to demonstrate the antenna performance of the 37.05 GHz to
39.95 GHz band. These antenna gains were subtracted from the measured EIRP levels at the lower and upper
band edge frequencies to determine an equivalent conductive power that was compared directly with the §30.203

limits.

Frequency Antenna Gain
[GHz] Channel (dBi]
37.05 High 27.00
39.95 High 27.00

Table 7-28. Antenna Gains at the Band Edges

Sample Analyzer Offset Calculation (at 39.95 GHz)

Measurement Antenna Factor = 44.43 dB/m

Cable Loss = 9.77 dB

Far Field Distance =

3.20m

EUT Antenna Gain = 27.00 dBi

Duty Cycle Correction Factor = 1.37 dB

Analyzer Offset (dB) = AF (dB/m) + CL (dB) + 107 + 20logio(D) — 104.8 dB — Gain (dBi) + Duty Correction

factor (dB)

=44.43 dB/m + 9.77 dB + 107 + 20log10(3.20) — 104.8 dB — 27.00 dBi + 1.37 dB

=40.87 dB
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7.6.2 Antenna A Conducted Band Edge Maximized on Antenna A

Ref Level n SGL
S Att 0 Count 100/100
1 Frequency Sweep o 1R
M1[1] -29,54 dBm
40.000220 GHz

350.0 MHz/

15000 pts

Plot 7-78. Band Edge (100 MHz BW 1CC QPSK High channel)

36.75 GHz

=
Ref Level 40 n SGL
e Att 3 Count 100/100
1 Frequency Sweep e 1RM
MI[1] -35.67 dBm
40.000570 GHz

700.0 MHz/

15000 pts

Plot 7-79. Band Edge (100 MHz BW 8NC QPSK High channel)
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7.6.3 Antenna B Conducted Band Edge Maximized on Antenna B

Ref Level n SGL
S Att 0 Count 100/100
1 Frequency Sweep o 1R
M1[1] -30.62 dBm
40.000220 GHz

350.0 MHz/

15000 pts

Plot 7-80. Band Edge (100 MHz BW 1CC QPSK High channel)

36.75 GHz

=
Ref Level 40 n SGL
e Att 3 Count 100/100
1 Frequency Sweep e 1RM
MI[1] -36.22 dBm
40.000570 GHz

700.0 MHz/

15000 pts

Plot 7-81. Band Edge (100 MHz BW 8NC QPSK High channel)
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7.6.4  Antenna C Conducted Band Edge Maximized on Antenna C

Ref Level n SGL
S Att 0 Count 100/100
1 Frequency Sweep o 1R
M1[1] -27.44 dBm
40.000220 GHz

350.0 MHz/

15000 pts

Plot 7-82. Band Edge (100 MHz BW 1CC QPSK High channel)

36.75 GHz

=
Ref Level 40 n SGL
e Att 3 Count 100/100
1 Frequency Sweep e 1RM
MI[1] -35.26 dBm
40.000570 GHz

700.0 MHz/

15000 pts

Plot 7-83. Band Edge (100 MHz BW 8NC QPSK High channel)
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7.6.5 Antenna D Conducted Band Edge Maximized on Antenna D

Ref Level n SGL
S Att 0 Count 100/100
1 Frequency Sweep o 1R
M1[1] -28,95 dBm
40.000220 GHz

350.0 MHz/

15000 pts

Plot 7-84. Band Edge (100 MHz BW 1CC QPSK High channel)

36.75 GHz

=
Ref Level 40 n SGL
e Att 3 Count 100/100
1 Frequency Sweep e 1RM
MI[1] -36.25 dBm
40.000570 GHz

700.0 MHz/

15000 pts

Plot 7-85. Band Edge (100 MHz BW 8NC QPSK High channel)
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7.6.6 MIMO Band Edge Maximized on Antenna A/B/C/D

Frequency:40.00021709 GHz ~ Margin: 19.962 dB

0 [ | | |
—BE_MIMO =——Limit + Marker
20
10 T
_ 0
: |
= -0 |
g
-20
-30 | \
| I I | || | J_.l.f"‘f “,
N — T n
0 7 RETEST]
A0 Frod i ba peft of 8
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Frequency (GHz)

Plot 7-86. Band Edge MIMO (100 MHz BW 1CC QPSK High)

Frequency: 40.00056525 GHz ~ Margin: 26.81 dB

30 I I T I
== BE MIMO =—Limit + Marker

Lewel [dBE m|
=

-20
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_J:w....\ud.d.iu...
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Plot 7-87. Band Edge MIMO (100 MHz BW 8NC QPSK High)
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7.7 Frequency Stability / Temperature Variation

§2.1055

Test Overview and Limit

Frequency stability testing is performed in accordance with the guidelines of ANSI C63.26-2015. The frequency

stability of the transmitter is measured by:

a.) Temperature: The temperature is varied from -30°C to +50°C in 10°C increments using an environmental

chamber.

b.)  Primary Supply Voltage: The primary supply voltage is varied from 85 % to 115 % of the nominal value
for non hand-carried battery and AC powered equipment. For hand-carried, battery-powered equipment,
primary supply voltage is reduced to the battery operating end point which shall be specified by the

manufacturer.

Test Procedure Used

ANSI C63.26-2015 Section 5.6
KDB 842590 D01 v01r02 Section 4.5

Test Settings

1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference).
2. The equipment is turned on in a “standby” condition for fifteen minutes before applying power to the
transmitter. Measurement of the carrier frequency of the transmitter is made within one minute after

applying power to the transmitter.

3. Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C. A period of at least

one hour is provided to allow stabilization of the equipment at each temperature level.

Test Setup

EuT

T ernpesmwivie e C b

e L

W
gl Voltags
Sty

Figure 7-1. Test Instrument & Measurement Setup

The EUT was measured using horn antenna connected to a spectrum analyzer. The EUT was placed inside an
environmental chamber.

Test Notes

The Frequency Deviation column in the table below is the amount of deviation measured from the center
frequency of the Reference measurement (first row).
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Frequency Stability Measurements

§2.1055
OPERATING FREQUENCY: 38,500,000,000 Hz
REFERENCE VOLTAGE: 110.00 VAC
VOLTAGE POWER TEMP | FREQUENCY g:\‘/" Deviation
0, (¢] : 0,
(%) (VAC) (°C) (Hz) (H2) (%)
100 % *20 | 38 500,084,554 0 0.0000000
(Ref)
100 % -30 | 38,500,084,478 75 -0.0000002
100 % -20 | 38,500,084,446 -107 -0.0000003
100 % -10 | 38,500,084,236 -318 -0.0000008
100 % 0 38,500,084,856 302 0.0000008
110.00
100 % +10 | 38,500,084,401 -153 -0.0000004
100 % +20 | 38,500,084,554 0 0.0000000
100 % +30 | 38,500,084,425 -128 -0.0000003
100 % +40 | 38,500,084,535 18 0.0000000
100 % +50 | 38,500,084,473 81 -0.0000002
85 % 93.50 +20 | 38,500,083,818 -736 -0.0000019
115 % 126.50 +20 | 38,500,084,618 64 0.0000002
Table 7-29. Frequency Stability Data
Note:

Based on the results of the frequency stability test at the center channel the frequency deviation results measured
are very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore, the
device is determined to remain operating in band over the temperature and voltage range as tested.
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Frequency Stability Measurements

§2.1055

Frequency Stability

35
2.5
15
1S 0.5
o
£
E o—0 < — *
ks
P -0.5
=}
-15
25
35
A T L T T &
X ’ 4 4 X X X
Temperature (°C)
Figure 7-2. Frequency Stability Graph
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8.0 CONCLUSION

The data collected relate only to the item(s) tested and show that the Samsung 5G Access Unit Model:

AT1K06-A00 complies with all the requirements of Part 30.
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9.0 APPENDIX A

9.1 HARMONIC MIXER Verification Certificate

P e THMHN
e / CALIBRATION CERTIFICATE

LIS OIMAl DIZR AOIRZ 578212 74
TEL : 031645-6900, FAX : 031645-6969
MM YZH & (Certificate No) : 1C-2021-17236

@ M ¥ S(Calibration No) : C-2021-021271 HO|X|(page) : 1 of 4
1. 22| X} (Client)
- J| 2t (Name) @ IME|AEZ2|OF FA B A
- T4 (address) ¢ F7|= 8QA| 7|BF BY1Z 13, I136, T1375(YHE, BY IT YWal)
2. £3 | (Calibration Subject) O SEEHS ;380383
- 7121 (Description) : HARMONIC MIXER = ~ZHO
- HIZS|A % & Al(Manufacturer and Model Name) @ ROHDE & SCHWARZ / FS-Z60 —"—JTX} / IEX—}'{ ‘;J_X.!
- J| 211 & (Serial Number) : 100981

G | - |
W H YK (Date of Calibration) : 2021.03.08 u/ft(/b A |

4. 3 &3& (Environment)
- &5 (Temperature) : ( 23.5 £ 04 )T - S%(Humidity): ( 499 £ 5 ) %RH.
- WA A A (Location) ;DB FA(Permanent Calibration Lab)
(F4: Z71= 0| MA| OFE S Mo|H 2 5782 74)
5. 53 HF2 234 (Traceability) OField code : 40641(RF SPECTRUM ANALYZER)
DEYY U ASH A (Calibration method and/or brief description)
71717 AF0 AHMEY 247|0] DY HANHCT-CS-125-40641)0] (2t 2IISHEZ7|HOREE ZHo| A3A0| &
HEl oo #EYH|E 0|85t 1 EIAS

WHO M8 EEZH| YAl (List of used standards/specifications)

Bl MRSIA & 84 NIes RAESHIE agim
(Description) (Manufacturer and Model Name) (Serial Number) f\exf C:i?br:ttii:) (Calibration laboratory)
KEYSIGHT
EXG ANALOG SIGNAL GENERATOR N5173B MY53270544 2021/06/23 (F)00IX[AlE|
AGILENT
EPM SERIES POWER METER EA4198 GB42420565 2021/11/02 (F)00|X| Al E]
AGILENT
POWER SENSOR 3487A MY41092450 2022/01/11 (F)0Ml0I K| A E]
KEYSIGHT
POWER SENSOR V8486A MY56330017 2022/01/25 Keysight Technologies
WR-19 MULTIPLIER SOURCE OML
MODULE SIOVEA 160516-1 2021/09/09 (F)0lIOI XAl E|
6. 1 A Z I (Calibration result) DI ZE I HXE (Referto attachment)
7. Y B8 T (Measurement uncertainty) I E Y B X (Refer to attachment)

&l 2|=F ©} 95 %, k = 2 ( Confidence level about 95 %, k =2 )

a ol 2t X+ (Measurements performed by) = | = QI (Approved by)
ol
(ametion) A (Name) g QI X| A9l (Tite)  J1% 42 Xi(Technical Cal. Manager) %
4% (Name) O| & %t M

71 @AM E S RAIE |22l H 8 2 X (International Laboratory Accreditation Cooperation) 4 S 1 & & & (Mutual Recognition
Arrangement)0fl Al &8t 8201 7| 2(KOLAS)Z £ E 20! @2 20t DA ZNALICH

2021. 03. 08 Qﬂ
szomrmon  EOIOIXIAIE] of ol AHED __[F‘

Accredited by KOLAS, Republic of KOREA President, HCT Co., Ltd.
L‘_D_.i_"

&0l dHME 5Y7|o YUPUSO| FYS 0AE R2@FSL, 25, & 5)2 IAT W WY FRo0ls S} HLCt
X DA ZAO| E (http//www.callab.cokn) Ol Al HEAe| T9|0iE golo| ZHsBLch
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remion of the ks - | CALIBRATION CERTIFICATE

FINZOIMAOIES HOINZE 578%U 74
TH. : 0316456900, FAX: 0316456969

4% 44 @ S 5(Certificate No) : 1C-2020-77176
il H #  3(Calibration No) : C-2020-089965 HO|X|(page) : 1 of 3

1. 22 1} (Chent)

- |2 (Name) @ TWEHA E2|0F A A

- A (aadress) 1 A7|E 8QA| 7| EHI1Z 13, 0136, M1372(F HE, EH Im 'da))
2. {3 )| (Catibration Subject) O S®|PiS: 369548

- J1 712 (Description) : HARMONIC MIXER

- BIZSIAL § B A (Manufacturer and Model Name) @ ROHDE & SCHWARZ / FS-Z90

- JIJ1 B = (Seria Number) : 101860

3. DY YL} (pae of Calbration)  : 2020.10.21

i Olo

SAengron wo ot

4. DF #F (Environmert)
- E2C(Temperature) : (1 23.1 £ 0.3 )T -~ SS(Humidty): ( 46 £ 3 ) %RH
- WA FA (Location) 1 I HEF H(Pemanent Calibration Lab)
(F2£: 27| 5 O|HA| 0P ¥ Mo|H=Z 578H A 74)
5. 8 OFE 2 A 24 (Tracabiity) ©Field code : 40641(RF SPECTRUM ANALYZER)
NYYY N ASH A S (CGibration method and/or brief descrigtion)
4717171 DFT AHEY $47]2| RFHHAHCT-CS-125-40641)0f| M2t FEZHBEE7|RCZHE FH 2240 &
Y or2fe] EEFUIE 0|8%0] B U,

DI AIS S TEZH] Y Ml (Ust of used standards/specifications)

2112 RESIAL ¥ S Apps. |TASAOTEN  aa
{ Description) (Manufacurer and mod Name) (Serial Number) nest il t_r ation) (Calibration labaratory)
KEYSIGHT 3
EXG ANALOG SIGNAL GENERATOR NS MY53270544 2021/06/23 (F)ollo] x| AlE]
[ AGILENT =
EPM SERIES POWER METER E44190 1 GB42420565 2020/11/02 (F)ollo| X|AlE]
POWER SENSOR Kgfgt MY56330017 2021/01/03 | Keysight Technologies |
= i
POWER SENSOR %ﬁ; MY56370005 2020/12/30 | Keysight Technologies
WR-12 MULTIPLIER SOURCE OML
; | " z= x| A
MODULE SiMsA v 160419-1 2021/09/09 ‘ (F)0lX|AE|
6. D% 21} (Calbration result) : DFY A BE (Referto attachment)
7. 83 28 & (Measurement uncartainty) :DH A AE (Referto attachment)

Q@4 TF 995 %, k = 2 ( Corfidence level about 95 %, k =2)

245 3 (Measurements performed by) | =0I 1} (Approved by)
q 2.' e} o] ) =
(strmation) 5% (Name) U X| M X (Tre) )lﬁﬂgI}(Tmml.Mamga)(@)%
% (ame) O] &
FEEME SHASD#0E = (International Laboratory Accreditation Cooperation) £ 29! % & % (Mutual Recognition
Arrangement)0fl A E 8 BIZCIEDIF(KOLAS)ESH 20 HE F0Y REEHYLICH

2020. 10. 21 =
BFR oI 7| olF (%OII()lilAlE_I EHEOIAI' O =
Accreditad by KOLAS, Republic of KOREA President, HCT Co., Ltd. =
===

0| ¥5ME 9972 YU IPE D)X= BRAMEY, 25, G5 5)° SHT WS LAT JR0E FE4 g4
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Measurement Report

74, Seoicheon-ro 578beon-gil, Majang-myeon,

Icheon-si, Gyeonggi-do, Korea 17383

Tel :82-31-645-6900, www.hct.co.kr
231 AM# 3 (Report No) : 1C-2021-17234 H0|x|(page) : 1 of 3
& & ¥ Z(Measurement No) : C-2021-021269

1. 2| 2| X} (Client)

wé_ 4

a5 2

- 0|2t (Name) @ I|MHAEZZ|OF FAIS|AL
SFA(address) 1 B7|E YA 7IET BH1E 13, T|136, /1373 (YHE, T IT ¥a|)
2. (A ES (Measurement Item) O HCT SE8 S : 380382
- J121H (Description) : HARMONIC MIXER o= -
- I 8| Ab 9 8 Al (Manufacturer and Model Name) : ROHDE & SCHWARZ / FS-Z140 _EEX 7 |SHAR}

- 2121 & (Serial Number) : 101135

<
3. EF 2 Xt (Measurement date)  : 2021.03.08 L/(l/rlf’t W

4. 53 &A (Environment)
- 25 (Temperature) : ( 23.5 £ 0.4 )T - &S (Humidity) : ( 499 £ 5 )% R.H.

5. 53 Y'Y (Measurement method used)

87) 717 DFO AHE Y BA7|9| M HAHHCT-CS-125-40641)0] W2} SIS YEEI| VO 2 LE S| A2 40| &g
El ot2fo] EEFH|QF XM HHE THIE A8 B =IAS

EF0 A28 EEFH YAl (List of used standards/specifications)

pIBIL MASIA L @Al Jigjeim  |RANBASER gmom
(Description) (Manufacturer and Model Name) (Serial Number) 5\3\: C:!?br::ii:) (Calibration laboratory)
KEYSIGHT
EXG ANALOG SIGNAL GENERATOR N5i7§B MY53270544 2021/06/23 (F)0llOIX|AIE|
ERICKSON POWER METER ;/3; 394v 53 (F)0ll O X[ AlE|
WR-08 MULTIPLIER SOURCE oML =xq z

i = O|X|A

LI e 160419-1 &% (300l %] AlE]
H.P
SPECTRUM ANALYZER B563EC 3946A00314 2022/03/03 (F)0IOIX|AlE|
6. 57 2 I} (Messurement result) : 5YZ T BX (Refer to attachment)

& ol SHA = o Z A7t HAIEH AR ¥ AlZ Yol 2 3HY g L ct,
The messuremen results shown in this report refer only to the sample(s) measured unless otherwise stated.

=& Xt (Tested by) = | SQIX} (Approved by)
2 o Moy . Hpol X il '
(Affirmation) | = (Name) : 21 X| A9l (Title) I8 24 ! Xk(Technical Manager)
A% (Name) O| & %t ME)
Ol XA = ILAC MRA A& D] 20l KOLAS(Korea L. y Accreditation Sch 2t A2LA (American Laboratory for Laboratory Accreditation)2| 0! &

2 PAELICE This calibration certificate is Not an accredited report by KOLAS(Korea Laboratory Accreditation Scheme) and A2LA(American Association
for Laboratory Accreditation), a ILAC MRA signatory.

2021. 03. 08

BECT @ololx|AE LH.Eow

President, HCT Co., Ltd.

& EYENE 57| YUHRZ0| FYE 0K R4S, 25, 65 5)0 AT WSt LA 220 28} ELICH any significant instability
or other adverse factor(overload, e, humidity etc.) i itself before, during or after calibration, and is likely to affect the validity of the calibration.
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e e fie@asurement Report
mdmﬂvw&mm 74, Seoicheon-ro 578beon-gil, Majang-myeon,
Icheon-si, Gyeonggi<do, Korea 17383
Tel :82-31-645-6900, www.hct.co.kr
788 (Report No) : 1C-2020-77177 HO|X|(page) : 1 of 3
S I ¢ &(Measurement No): C-2020-089966
1. 22| X} (Cliert)
- I (Name) H|ME|A E32]0F =4 B|A
- %4 (Address) F7|% 824 7157 S Y12 13, H136, H1372(BY S, Y Im ¥a)
2. (14 B K| (Measwament Itam) O HCT E=BiS @ 369547
- JI21'2 (Desciption) : HARMONIC MIXER
- RIZEIAN 2 & &) (Manufacturer and Modd Name) ROHDE & SCHWARZ / FS-Z220
- J1J| ¥ = (Serial Number) : 101015
3. §F YT} Measwrementdate) : 2020.10.21
4. F ¢ (Envroment)
- 2% (Temperatwre) : ( 23.1 £ 03 ) C - @5 Humidty): ( 46 £ 3 ) %RH.
5. &% ¢ (Measurement method used)

47| 7171 DED AYE Y $47| 0| RYEA(HCT-CS125-40641)0 M2t S7ASYE 7|V ¥ Y| 2540 g
E o2fo| EEHH|% XA HEE ZUIE A0 F IUS.

BHM AMSE TEZH YA (List of used standards/specifications)
AIRFHEXL

6. &Y 2 1} (Messurament resutt)

101 RIZS AL R 84 s nEJ2
(Desaription) (Manufacturer and Model Name) (Serial Numbaer) ('::guem of (Gl [’ Y)
KEYSI )
EXG ANALOG SIGNAL GENERATOR G 17?:? MY53270544 2021/06/23 ()00l X|AlE]
' VDI
ERICKSON POWER METER T 394V =N (3)010] KA E|
WR-05 MULTIPLIER SOURCE OML =

& F)o o] XA

MODULE SO5MS-A Hoa =3 ()00 K| AlE]

: Y U7} =X (Refer toattachment)

Fol SYAE YK HAISE AR X AlRFolgh SHEE Lok
The messuremen results shown in this report refer only to the sampl(s) measured unless otherwise stated.

SZPERE FH%0e ﬂ‘éﬂﬂiﬂgﬂaﬂilltﬁ s s

& 45 X} (Tested by) = | =0 I} (Approved by)
2 o T x
(A ) 5 % (Name) : % 91 X| A5 (te) 7| &MY I Technical Manager)
HE (Name) O] 8 T g
0f 4B HE ILACMRA B D130 KOLAS(K L Y A o AZA (A L farl YA 33
3 VLG This calibeton certficate s Nat an accrediied report by KOLAS(Kores L Y A s ) and AZA(A &
for Laboratory Accreditaion), a ILAC MRA signatory.
2020. 10. 21

BECT @oiolxrE gEolA [E
President, HCT Co., Ltd.

=0

= 1

&, 25, S5 5)2 SAT AN EUWT B0 FHI} ELCL fFany sgnificant instabliity

or other adverse factor| ec)

g itsed f before, during or after calibration, and is likely to affect the validity of the calibration.
F-02P-02-010 (Rev.01)

FCC ID: A3LAT1KO06-A00

Proud 10 be partof @ elemert

MEASUREMENT REPORT
(Class Il Permissive Change)

Approved by:
Technical Manager

Y

Test Report S/N:
8K21060202-R1.A3L

Test Dates:
06/21/2021-08/31/2021

EUT Type:
AU(AT1KO6)

Page 84 of 84

© 2021 PCTEST.

PK-QP-16-09 Rev.02

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or

assembly of contents thereof, please contact INFO@PCTEST.COM.




