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1. General information

Client . Intel Mobile Communications

Address ;100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Manufacturer . Intel Mobile Communications

Address : 100 Center Point Circle, Suite 200 Columbia, South Carolina 29210 USA
Contact Person Steven Hackett / Steven.c.hackett@intel.com

Laboratory . KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-3327, G-198, C-3706, T-1849
CAB |dentifier: KR0040, ISED Number: 8035A
KOLAS No.: KT231

1.1 Report Overview

This report details the results of testing carried out on the samples listed in section 2, the results
contained in this test report do not relate to other samples of the same product. The manufacturer
should ensure that all products in series production are in conformity with the product sample detailed
in this report.

This report may only be reproduced and distributed in full. If the product in this test report is used in
any configuration other than that detailed in the test report, the manufacturer must ensure the new
configuration complies with all relevant standards and certification requirements. Any mention of
KCTL Inc. Wireless lab or testing done by KCTL Inc. Wireless lab made in connection with the
distribution or use of the tested product must be approved in writing by KCTL Inc. Wireless lab.
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2. Device information

2.1 Basic description

Product Name

WLAN and BT, 2x2 PCle M.2 1216 SD adapter card

Product Model Number

AX210D2W

Product Manufacturer

Intel Mobile Communications

Host Product Name

Notebook PC

Host Model Number

NP930XDB

Host Manufacturer

Samsung Electronics Co., Ltd.

Host Product
Serial Number

4QLQ9FMR200031H
Radiation

4QLQY9FMR200001Y
Conduction | 4QLQ9FMR200031H

Mode of Operation

WLAN 802.11a,n,ac,ax

Device Overview

U-NII-5: 5 955.0 Miz ~6415.0 Mz
U-NII-6: 6 435.0 Mz ~6 515.0 M
U-NII-7: 6 535.0 Mz ~ 6 855.0 M
U-NII-8: 6 875.0 Mz ~7 115.0 Mz

Note 1: WLAN 2.4 GHz, 5 (Hz & Bluetooth Information refer to the legacy report. (KR21-SPF0003)

2.2 Summar

of Test Results

Highest Reported

Band

SAR 1g (W/kg) PD 4cm? (W/m?)
U-NII-5 1.12 3.96
U-NII-6 0.97 4.30
U-NII-7 1.11 7.12
U-NII-8 1.13 6.81
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2.3

#Maximum Tune-up powe

This device operates using the following maximum output power specifications. SAR values were
scaled to the maximum allowed power to determine compliance per KDB Publication 447498

D01v06.

2.3.1 #Maximum WLAN Output Power

Band Ant. Mode Channel Output Power (d8 m)
Target Max. Allowed SAR Test
802.11a All Channel 4.50 5.50
802.11n (HT20) All Channel 4.50 5.50
802.11n (HT40) All Channel 7.75 8.75
802.11ac (VHT20) All Channel 4.50 5.50
802.11ac (VHT40) All Channel 7.75 8.75
802.11ac (VHT80) All Channel 10.25 11.25
802.11ac (VHT160) | All Channel 13.00 14.00
802.11ax SU 20 M All Channel 4.50 5.50
Maln. 1802.11ax SU40 M| All Channel 7.75 8.75
ux
802.11ax SU 80 MH All Channel 10.25 11.25
802.11ax SU 160 M | All Channel 13.00 14.00 Yes
802.11ax RU 26T All Channel -4.00 -3.00
802.11ax RU 52T All Channel -1.00 0.00
802.11ax RU 106T All Channel 2.00 3.00
802.11ax RU 242T All Channel 4.50 5.50
802.11ax RU 484T All Channel 7.75 8.75
802.11ax RU 996T All Channel 10.25 11.25
U-NII-5, 802.11a All Channel 2.00 3.00
U-NII-6 802.11n (HT20) All Channel 2.00 3.00
802.11n (HT40) All Channel 5.00 6.00
802.11ac (VHT20) All Channel 2.00 3.00
802.11ac (VHT40) All Channel 5.00 6.00
802.11ac (VHT80) All Channel 7.50 8.50
802.11ac (VHT160) All Channel 10.50 11.50
802.11ax SU 20 Mz All Channel 2.00 3.00
802.11ax SU 40 Mz All Channel 5.00 6.00
MIMO 802.11ax SU 80 Mz | All Channel 7.50 8.50
SU 160 Mz All Channel 10.50 11.50 Yes
RU 26T_160 HH All Channel -6.50 -5.50
RU 52T_160 MK All Channel -3.50 -2.50
RU 106T_160 HH All Channel -0.50 0.50
RU 242T_160 M All Channel 2.00 3.00
RU 484T_160 W All Channel 5.00 6.00
RU 996T_160 M All Channel 7.50 8.50
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Band Ant. Mode Channel OUEwt ey (E)m)
Target Max. Allowed SAR Test
802.11a All Channel 3.75 4.75
802.11n (HT20) All Channel 3.75 4.75
115 7.75 8.75
£02.11n (HT40) Except 115 7.00 8.00
802.11ac (VHT?20) All Channel 3.75 4.75
115 7.75 8.75
£02.11n (HT40) Except 115 7.00 8.00
802.11ac (VHT80) All Channel 9.50 10.50
802.11ac (VHT160) All Channel 12.25 13.25
802.11ax SU 20 M All Channel 3.75 4.75
115 7.75 8.75
 po211axSUA0 M cont 115 7.00 8.00
Man 802.11ax SUBO M| All Channel 9.50 10.50
802.11ax SU 160 Mz | All Channel 12.25 13.25 Yes
Except 115 -4.75 -3.75
802.11ax RU 26T 115 ~2.00 3.00
Except 115 -1.75 -0.75
802.11ax RU 52T 115 1.00 0.00
Except 115 1.25 2.25
802.11ax RU 106T 115 500 3.00
Except 115 3.75 4.75
802.11ax RU 242T 115 250 550
Except 115 7.00 8.00
82.11ax RU 484T 115 775 8.75
U-NII-7 802.11ax RU 996T All Channel 9.50 10.50
802.11a All Channel 1.00 2.00
802.11n (HT20) All Channel 1.00 2.00
115 5.00 6.00
p02.11n (HT40) Except 115 4.50 5.50
802.11ac (VHT20) All Channel 1.00 2.00
115 5.00 6.00
B02.11ac (VHTA0) I o hiiis 4.50 5.50
802.11ac (VHT80) All Channel 7.00 8.00
802.11ac (VHT160) | All Channel 9.50 10.50
802.11ax SU 20 Mz All Channel 1.00 2.00
115 5.00 6.00
B02.11ax SU 40 W —E i 115 4.50 5.50
MIMO 802.11ax SU 80 Mz All Channel 7.00 8.00
802.11ax SU 160 Mz | All Channel 9.50 10.50 Yes
Except 115 -6.50 -5.50
802.11ax RU 26T 115 750 26.50
Except 115 -3.50 -2.50
802.11ax RU 52T 115 450 350
Except 115 -0.50 0.50
802.11ax RU 106T 115 150 2050
Except 115 2.00 3.00
802.11ax RU 242T 115 1.00 500
Except 115 5.00 6.00
82.11ax RU 484T 115 250 550
802.11ax RU 996T All Channel 7.00 8.00
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Output Power (dB m)

Band Ant. Mode Channel
Target Max. Allowed SAR Test
Except 233 3.75 4.75
goz.11a 233 -1.50 -0.50
Except 233 3.75 4.75
802.11n (HT20) 533 150 050
802.11n (HT40) All Channel 7.00 8.00
Except 233 3.75 4.75
802.11ac (VHT20) 533 150 2050
802.11n (HT40) All Channel 7.00 8.00
802.11ac (VHT80) All Channel 9.50 10.50
802.11ac (VHT160) | All Channel 12.25 13.25
. Except 233 3.75 4.75
NlA?_II:(] 802.11ax SU 20 Mz 533 150 050
802.11ax SU 40 M All Channel 7.00 8.00
802.11ax SU 80 MH All Channel 9.50 10.50
802.11ax SU 160 Mz | All Channel 12.25 13.25 Yes
802.11ax RU 26T All Channel -4.75 -3.75
802.11ax RU 52T All Channel -1.75 -0.75
802.11ax RU 106T All Channel 1.25 2.25
Except 233 3.75 4.75
802.11ax RU 242T 533 150 2050
802.11ax RU 484T All Channel 7.00 8.00
U-NII-8 802.11ax RU 996T All Channel 9.50 10.50
802.11a Except 233 1.00 2.00
) 233 -5.00 -4.00
Except 233 | Except 233 2.00
802.11n (HT20) 233 500 400
802.11n (HT40) All Channel 4.50 5.50
Except 233 1.00 2.00
802.11ac (VHT?20) 533 500 400
802.11n (HT40) All Channel 4.50 5.50
802.11ac (VHT80) All Channel 7.00 8.00
802.11ac (VHT160) | All Channel 9.50 10.50
Except 233 1.00 2.00
MIMO 802.11ax SU 20 M 533 500 400
802.11ax SU 40 Mz All Channel 4.50 5.50
802.11ax SU 80 Mz All Channel 7.00 8.00
802.11ax SU 160 Mz | All Channel 9.50 10.50 Yes
802.11ax RU 26T All Channel -7.50 -6.50
802.11ax RU 52T All Channel -4.50 -3.50
802.11ax RU 106T All Channel -1.50 -0.50
Except 233 1.00 2.00
802.11ax RU 242T 533 5 00 400
802.11ax RU 484T All Channel 4.50 5.50
802.11ax RU 996T All Channel 7.00 8.00
This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/4 KP21-04512



http://www.kctl.co.kr/

TEL: 82-31-285-0894

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

www.kctl.co.kr

Suwon-si, Gyeonggi-do, 16677, Korea
FAX: 82-505-299-8311

Report No.:
KR21-SPF0056
Page (9) of (104)

KCTL

2.4

SAR Test Configurations

2.4.1 #DUT Antenna Locations

A diagram showing the location of the device antennas can be found in Appendix C.

Device Device Edge for SAR Testing (Front View)
Band / Ant. X
Type Front Rear Left Edge |Right Edge Top Bottom
Notebook WLAN 6 GHz No Yes No No No No
This test report shall not be reproduced, except in full, without the written approval
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3. Specific Absorption Rate

3.1 Introduction

The SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a
radio field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational / controlled and general population/uncontrolled, based on a person’s
awareness and ability to exercise control over his or her exposure. In general, occupational/controlled
exposure limits are higher than the limits for general population/uncontrolled.

3.2 SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated

in) an incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation
description is as below:

sap = 4 AWy _ d dw
__(E)_E(ﬁ)

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

SAR =C (ST)
- U\ st

Where: C is the specific head capacity, 8T is the temperature rise and &t is the exposure duration, or
related to the electrical field in the tissue by

o|E[*
SAR =

Where: ¢ is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS
electrical field strength. However for evaluating SAR of low power transmitter, electrical field
measurement is typically applied.
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3.3 Peak Spatially Averaged Power Density Assessment Based on E-field Measur

Within a short distance from the transmitting source, power density was determined based on both
electric and magnetic fields. Generally, the magnitude and phase of two components of either the E-
field or H-field were needed on a sufficiently large surface to fully characterize the total E-field and H-
field distributions. Nevertheless, solutions based on direct measurement of E-field and H-field can be
used to compute power density. The general measurement approach used for this device was:

a) The local E field on the measurement surface was measured at a reference location where the field
is well above the noise level. This reference level was used at the end of this procedure to assess
output power drift of the DUT during the measurement.

b) The electric field on the measurement surface was scanned. Measurements are conducted
according to the instructions provided by the measurement system manufacturer. Measurement
spatial resolution can depend on the measured field characteristic and measurement methodology
used by the system. The planar scan step size was configured at A/4.

c) For cDASY®6, H-field was calculated from the measured E-field using a reconstruction algorithm.
As the power density calculation requires knowledge of both amplitude and phase, reconstruction
algorithms can also be used to obtain field information from the measured E-field data (e.g. the phase
from the amplitude if only the amplitude is measured). H-field and phase data was reconstructed from
repeated measurements (three per measurement point) on two measurement planes separated by
N4,

d) The total Peak spatially averaged power density (psPD) distribution on the evaluation surface is
determined per the below equation. The spatial averaging area, A, is specified by the applicable
exposure limits or regulatory requirements.

.lf -
psPD = —— ﬂ || Re{E X H"} || dA4|
2Aﬂi)

AGD

e) The maximum spatial-average on the evaluation surface is the final quantity to determine
compliance against applicable limits.

f) The local E field reference value, at the same location as step 2, was re-measured after the scan
was complete to calculate the power drift. If the drift deviated by more than 5%, the power density test
and drift measurements were repeated.
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4. SAR Test Methods and Procedures

The tests documented in this report were performed in accordance with IEEE 1528-2013 and the
following published KDB procedures:
» TCB Workshop — October 2020 : RF Exposure Policies and Procedures
SPEAG DASY6 System Handbook (June 2020)
SPEAG DASY6 Application Note (Interim Procedures for Devices Operating at 6-10 GHz)
IEEE 1528-2013
IEC TR 63170:2018
IEC 62479:2010
IEC/IEEE 62209-1528:2020
FCC KDB 865664 D02 v01r02
FCC KDB 248227 D01 v02r02
FCC KDB 447498 D01 v06
FCC KDB 865664 D01 v01r04
FCC KDB 616217 D04 v01r02

4.1 Tested Conditions

The Device was operated utilizing proprietary software and each channel was measured using a
broadband power meter to determine the maximum average power.

As per the Interim Procedures for UNIl 6-7GHz RF Exposure, explained in RF Exposure Policies and
Procedures: TCB Workshop — October 2020, the testing has been performed on SAR following
IEC/IEEE 62209-1528:2020 and then on Power Density for the highest SAR test configurations.

The testing has been in both chains and four considered bands U-NII-5, U-NII-6, U-NII-7 and U-NII-8
in SAR mode.
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5. RF Exposure Limits

5.1 RF Exposure Limits for Frequencies Below 6 GHz

UNCONTROLLED ENVIRONMENTS are defined as locations where there is the exposure of
individuals who have no knowledge or control of their exposure. The general population/uncontrolled
exposure limits are applicable to situations in which the general public may be exposed or in which
persons who are exposed as a consequence of their employment may not be made fully aware of the
potential for exposure or cannot exercise control over their exposure. Members of the general public
would come under this category when exposure is not employment-related; for example, in the case
of a wireless transmitter that exposes persons in its vicinity.

CONTROLLED ENVIRONMENTS are defined as locations where there is exposure that may be
incurred by persons who are aware of the potential for exposure, (i.e. as a result of employment or
occupation). In general, occupational/controlled exposure limits are applicable to situations in which
persons are exposed as a consequence of their employment, who have been made fully aware of the
potential for exposure and can exercise control over their exposure. This exposure category is also
applicable when the exposure is of a transient nature due to incidental passage through a location
where the exposure levels may be higher than the general population/uncontrolled limits, but the
exposed person is fully aware of the potential for exposure and can exercise control over his or her
exposure by leaving the area or by some other appropriate means.

Uncontrolled Controlled
Human Exposure Environment Environment

General Population Occupational
Partial Peak SAR "
(Partial) 1.60 mW/g 8.00 mW/g
Partial Average SAR ?
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 mWig 20.00 mW/g

1) The spatial Peak value of the SAR averaged over any 1g gram of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.

2) The spatial Average value of the SAR averaged over the whole body.

3) The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.

5.2 RF Exposure Limits for Frequencies Above 6 GHz

Per 81.1310 (d)(3), the MPE limits are applied for frequencies above 6 GHz. Power Density is
expressed in units of W/m? or mW/cm?.

Peak Spatially Averaged Power Density was evaluated over a circular area of 4 cm? per interim FCC
Guidance for near-field power density evaluations per October 2018 TCB Workshop notes.

Uncontrolled Controlled
Human Exposure Environment Environment
General Population Occupational
Power Density 1.0 mW/cm? 5.0 mW/cm?

Note: 1.0 mW/cm? is 10 W/m?2
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6. RF Average Conducted Output Power

Band A Mode Conducted Powers (dBm)
Low Mid High
Main 13.21 13.23 13.12
UL Aux 802.11ax 13.27 13.29 13.18
MIMO(Main)|  (160-SU) 11.47 11.41 11.37
MIMO(AuXx) 11.34 11.30 11.25
Main - 13.45 -
U-NII-6 Aux 802.11ax i 13.25 -
MIMO(Main)|  (160-SU) - 11.34 -
MIMO(AuXx) - 11.18 -
Main 13.04 - 13.16
UL Aux 802.11ax 13.11 - 13.10
MIMO(Main)|  (160-SU) 10.42 - 10.35
MIMO(Aux) 10.32 - 10.29
Main - 13.18 -
. Aux 802.11ax - 13.19 -
MIMO(Main)|  (160-SU) - 10.33 -
MIMO(AuXx) - 10.25 -

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:
- Power measurements were performed for the transmission mode configuration with the highest

maximum output power specified for production units.

- For transmission modes with the same maximum output power specification, powers were
measured for the largest channel bandwidth, lowest order modulation and lowest data rate.

- For transmission modes with identical maximum specified output power, channel bandwidth,
modulation and data rates, power measurements were required for all identical configurations.

- For each transmission mode configuration, powers were measured for the highest and lowest
channels; and at the mid-band channel(s) when there were at least 3 channels supported.

Power Measurement Setup

Spectrum Analyzer

EUT
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7. System Verification

7.1 Tissue Verification

The dielectric properties for this Tissue Simulant Liquids were measured by using the SPEAG Model
DAKS3.5 Dielectric Probe in conjunction with Agilent E5071B Network Analyzer (300 kiz — 8 500 Mz).
The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement given in this
report. The temperature variation of the Tissue Simulant Liquids was (22 + 2) °C.

Freq. o e s - Temp.
Limit/Measured Permittivity (p) Conductivity (o) .
(MHz) (°C)
. 34505 % 6.07£5%
6 500.0 Recommended Limit (32.78~36.23) (5.77~6.37) 22+2
Measured 2021-08-17 33.50 6.26 20.67

<Table 1. Measurement result of Tissue electric parameters>
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7.2.1 SAR Test System Verification

The microwave circuit arrangement for system verification is sketched below picture.

The daily system accuracy verification occurs within the flat section of the SAM phantom. A
SAR measurement was performed to see if the measured SAR was within £ 10% from the t
arget SAR values. The tests were conducted on the same days as the measurement of the
EUT. The obtained results from the system accuracy verification are displayed in the Table 2.

During the tests, the ambient temperature of the laboratory was in the range (22 + 2) °C, th

e relative humidity was in the range(50 = 20)% and the liquid depth Above the ear/grid refer
ence points was above 15 cm in all the cases. It is seen that the system is operating within
its specification, as the results are within acceptable tolerance of the reference values.

z y
Spacer X
& AE 3D Probe positioner
s
5 Field probe

»|[ Flat phantom

Amp

Signal
generator = |

Verification Probe | Frequency | Tissue Input o .
Kit S/N (i) Type Power () Limit/Measured (Normalized to 1 W)
Recommended Limit 1g 286.00 £ 10 %
D6.5GHzV2 EX3DV4 : _
SN: 1005 | SN:7540 | ©°5000 HSL 10 (Normalized) (257.40~314.60)
Measured | 2021-08-17 286.00

<Table 2. System Verification Result>
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7.2.2 Power Density Test System Verification

The system was verified to be within £ 0.66 dB of the power density targets on the calibration
certificate according to the test system specification in the user's manual and calibration facility
recommendation. The 0.66 dB deviation threshold represents the expanded uncertainty for system
performance checks using SPEAG’s mmWave verification sources. The same spatial resolution and
measurement region used in the source calibration was applied during the system check.

The measured power density distribution of verification source was also confirmed through visual
inspection to have no noticeable differences, both spatially (shape) and numerically (level) from the
distribution provided by the manufacturer, per November 2017 TCBC Workshop Notes.

- ' - - <
= = - - - ‘A I

[Figure 3. System Verification Setup Photo]

Total psPD Input Total psPD o o
Source | Probe [Frequency Date Prad (W/m2 over 4 cm?) Power (W/m2 over 4 cm2) | Deviation | Limit
(SIN) (SIN) (Gtk) (W) @) : (dB) (dB)
Target Measured|Normalized
1023 9489 10 2021-08-19| 74.0 41.6 10 6.11 45.2 0.36 +0.66

Notes
1) 10 mm distance spacing was used from the reference horn antenna aperture to the probe element.
2) According to IEC TR 63170, the power density measurement results should be normalized to the delivered

input power to an input power level of 0 dBm and compared to the appropriate target values of the calibrated
reference sources.
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8. SAR Test Results

U-NII-5
Measured Max. M d Scaled Estimated APD
EUT |Distance | Frequency | Conducted | Tune-up Power | Duty Cycle | Yleasure cale (W/m?) Plot
Mode |Ant. |, i n u 3 i Power Scaling |Compensate| 19 SAR 1g SAR N
(mm) (M) ower (dBm) Factor Factor (W/kg) (W/kg) 4 ar .
Main | Aux | (d8m) ’ '
Rear 0 6 185.0 13.23 14.00 1.194 1.012 0.830 1.003 4.920
Main| Rear 0 6 025.0 13.21 14.00 1.199 1.012 0.920 1.116 5.670 1
Rear 0 6 345.0 13.12 14.00 1.225 1.012 0.730 0.905 4.770
Rear 0 6 185.0 13.29 14.00 1.178 1.012 0.387 0.461 2.670 2
802.11ax | AuX
(160-SU) Rear 0 6 025.0 13.27 14.00 1.183 1.012 0.172 0.206 1.040
Rear 0 6 025.0 11.47|11.34 11.50 1.038 1.021 0.507 0.537 3.200 3
MIMO
Rear 0 6 185.0 11.41]11.30 11.50 1.047 1.021 0.482 0.515 3.110
Repeated SAR Test
Main I Rear I 0 6 025.0 13.21 14.00 ‘ 1.199 ‘ 1.012 0.901 1.093 5.530
U-NII-6
Measured Max. M red Scaled Estimated APD
EUT |Distance| Frequency | Conducted | Tune-up Power | Duty Cycle | Veasure cale (W/m?) Plot
Mode |Ant. | in W Power (dBm)| Power Scaling |Compensate| 19 SAR 1g SAR No
(mm) (M) Factor Factor (Wikg) (W/kg) 4w :
Main [ Aux | (dBm) ’ ’
Main| Rear 0 6 505.0 13.45 14.00 1.135 1.012 0.815 0.936 4.540 4
Aux Rear 0 6 505.0 13.25 14.00 1.189 1.012 0.804 0.967 4.990 5
802.11ax MIMO| Rear 0 6 505.0 11.34 ‘ 11.18 11.50 1.076 1.021 0.448 0.492 2.840 6
(160-SV) Repeated SAR Test
Main| Rear 0 6 505.0 13.45 14.00 1.135 1.012 0.796 0.914 4.470
Aux Rear 0 6 505.0 13.25 14.00 1.189 1.012 0.801 0.964 4.910
U-NII-7
Measured Max. M red Scaled Estimated APD
EUT |Distance| Frequency | Conducted | Tune-up Power | Duty Cycle | V'easure cale (Wim?) Plot
Mode |Ant. |, W Power (dBm)| Power Scaling |Compensate| 19 SAR 19 SAR No
(mm) (M) Factor Factor (Wikg) (W/kg) 4w .
Main [ Aux | (dBm) ’ ’
Rear 0 6 825.0 13.16 13.25 1.021 1.012 1.070 1.106 6.150 7
Main
Rear 0 6 665.0 13.04 13.25 1.050 1.012 0.862 0.916 4.900
Rear 0 6 665.0 13.11 13.25 1.033 1.012 0.808 0.845 4.860 8
Aux
802.11ax Rear 0 6 825.0 13.10 13.25 1.035 1.012 0.490 0.513 3.030
(160-SU) IMiMO|  Rear 0 66650 [10.42[10.32| 10.50 1.042 1.021 0.486 0.517 2.980 9
Repeated SAR Test
Main| Rear 0 6 825.0 13.16 13.25 1.021 1.012 1.040 1.075 6.070
Aux Rear 0 6 665.0 13.11 13.25 1.033 1.012 0.796 0.832 4.820
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U-NII-8
Measured Max. M d Scaled Estimated APD
EUT |Distance | Frequency | Conducted | Tune-up Power | Duty Cycle | Veasure cale (Wim?) Plot
Mode |Ant. |, oo - Power (dbm)| Power Scaling |Compensate| 19 SAR 1g SAR N
=) ) h Factor | Factor (Wikg) (Wikg) 4ar :
Main | Aux | (48m)
Main| Rear 0 6985.0 13.18 13.25 1.016 1.012 1.100 1.131 6.500 10
Aux | Rear 0 6985.0 13.19 13.25 1.014 1.012 0.435 0.446 2.810 1
?](.)620%;3))( MIMO| Rear 0 6985.0 10.33| 10.25 10.50 1.059 1.021 0.569 0.615 3.480 12
Repeated SAR Test
Main ‘ Rear ‘ 0 ‘ 6985.0 ‘ 13.18 ‘ 13.25 ‘ 1.016 ‘ 1.012 1.100 1.131 6.490

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE 1528-
2013, and FCC KDB Publication 447498 D01v06.

2. Batteries are fully charged at the beginning of the SAR measurements.

3. Liquid tissue depth was at least 15.0 cm for all frequencies.

4. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D0O1v06.

5. Per FCC guidance, SAR was performed using 6.5 GHz SAR probe calibration factors. Per October 2020
TCB Workshop notes, 5 channels were tested. Absorbed power density (APD) using a 4 (" averaging
area is reported based on SAR measurements.

WLAN Notes:

1. When the maximum reported 1g averaged SAR is 0.8 W/kg, SAR testing on additional channels was not
required. Otherwise, SAR for the next highest output power channel was required until the reported SAR
result was < 1.20 W/kg for 1g evaluations or all test channels were measured.

2. The device was configured to transmit continuously at the required data rate, channel bandwidth and signal

modulation, using the highest transmission duty factor supported by the test mode tools. The reported SAR
was scaled to the 100% transmission duty factor to determine compliance.
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0. Power Density Test Results

0.1 Standalone Body Power Density Test Results
U-NII-5
Max. Measured Scaled
- . EUT |Distance Frequency| Tune-up| pD |Grid StepMeasurement 1otal psPD Total psPD Plot
2 2!
i % |Position| (mm) () | Power | swwm?) | (A) | Uncertainty (Wim?) (Wim?) No.
(dBm) 4 m 4 wr
go2.11ax |, | Rear 2 6025.0 | 14.00 - 0.0625 | 1.462 0.70 1.02
ain
(160-SV) Rear 2 6185.0 | 14.00 - 0.0625 | 1.462 2.71 3.96 13
U-NII-6
Max. Measured Scaled
- A EUT |Distance Frequency| Tune-up| pD |Grid StepMeasurement T1otal psPD Total psPD Plot
2 2
ode | Ant | position|  (mm) () | Power | wwm?) | (A) | Uncertainty (Wim?) (Wim?) No.
(dBm) 4 m 4 wr
?1062(5%3))( Main| Rear | 2 | 65050 | 1400 | - | 00625 | 1.462 2.94 4.30 14
U-NII-7
Max. Measured Scaled
guT |Distance Frequency| Tune-up| ipp |Grid StepMeasurement Total psPD Total psPD Plot
2 2
Mode | Ant. | bogition|  (mm) () | Power | wim?) | (o) | Uncertainty A/} (W) No.
(dBm) 4 m’ 4 mr
Rear 2 68250 | 13.25 - | 00625 | 1.462 4.73 6.92
?fazd%slg))( Main| Rear | 2 | 66650 | 1325 | 247 | 00625 | 1.462 487 7.12 15
Rear 9 66650 | 13.25 | 214 | 0.0625 | 1.462 2.91 4.25
U-NII-8
Max. Measured Scaled
EuT |Distance|Frequency| Tune-up| ipp |Grid StepMeasurement Total psPD Total psPD | pjot
2 2
Mode | Ant. | b gition|  (mm) () | Power | wim?) | (o) | Uncertainty A/} (W) No.
(dBm) 4 m’ 4 wr
?fgd%sls))( Main| Rear | 2 | 69850 | 1325 | - | 00625 | 1462 4.66 6.81 16

Power Density General Notes:

=

Batteries are fully charged at the beginning of the measurements.

Power density was calculated by repeated E-field measurements on two measurement planes separated

by M4.

3. The device was configured to transmit continuously at the required data rate, channel bandwidth and signal
modulation, using the highest transmission duty factor supported by the test mode tools.

4. Per FCC guidance and equipment manufacturer guidance, power density results were scaled according to
IEC 62479:2010 for the portion of the measurement uncertainty > 30%. Total expanded uncertainty of 2.46
dB (76.198%) was used to determine the psPD measurement scaling factor.

5. Per equipment manufacturer guidance, power density was measured at d=2mm and d=A/5mm using the

same grid size and grid step size for some frequencies and surfaces. The integrated Power Density (iPD)

was calculated based on these measurements. Since iPD ratio between the two distances is < 1dB, the
grid step was sufficient for determining compliance at d=2mm.

N
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10. Simultaneous Transmission

10.1 #Simultaneous Transmission Configurations

No. Scenario Operation
1 WLAN 6 GHz Main + Bluetooth Aux Yes
2 WLAN 6 GHz Aux + Bluetooth Aux Yes
3 WLAN 6 GHz Main + WLAN 6 Gz Aux Yes
4 WLAN 6 GHz MIMO + Bluetooth Aux Yes
Notes:

- ltis to use the Bluetooth and WLAN same antenna path.

10.2 Simultaneous Transmission Analysis

WLAN Bluetooth
Exposure Condition 6.5 Gz | 6.5 6z | 6.5 Gz . Summation
IPosition Main Aux MIMO
(@] (@] [®] [@] [@+®] [@+®@)] [(@+@)]
Body Rear 1.131 0.967 0.615 0.267 1.398 1.234 0.882

Notes:

1) Simultaneous transmission SAR test exclusion considerations
Simultaneous transmission SAR test exclusion is determined for each operating configuration and
exposure condition according to the reported standalone SAR of each applicable simultaneously
transmitting antenna. When the sum of 1-g or 10-g SAR of all simultaneously transmitting antennas
in an operating mode and exposure condition combination is within the SAR limit, SAR test
exclusion applies to that simultaneous transmission configuration. Per KDB Publication 447498
D01vO06.

2)When the sum of SAR1g of all simultaneously transmitting antennas in an operating mode and
exposure condition combination is within the SAR limit (SAR1g 1.6 W/kg), the SPLSR procedures
is not required. When the sum of SAR1g is greater than the SAR limit (SAR1g 1.6 W/kg), SAR test
exclusion is determined by the SPLSR.

3) Please refer to the figure in the original report (KR21-SPF0003) for Bluetooth values.
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11. SAR Measurement Variability,

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for
each frequency band, which was determined by the SAR probe calibration point and tissue-
equivalent medium used for the device measurements. When both head and body tissue-
equivalent media were required for SAR measurements in a frequency band, the variability
measurement procedures were applied to the tissue medium with the highest measured SAR,
using the highest measured SAR configuration for that tissue-equivalent medium. These
additional measurements were repeated after the completion of all measurements requiring the
same head or body tissue equivalent medium in a frequency band. The test device was
returned to ambient conditions (normal room temperature) with the battery fully charged before
it was re-mounted on the device holder for the repeated measurement(s) to minimize any
unexpected variations in the repeated results.

SAR Measurement Variability was assessed using the following procedures for each frequency
band:
1) Repeated measurements are not required when the original highest measured SAR is <

0.80 W/kg.

2) When the original highest measured SAR is 2 0.80 W/kg, the measurement was

repeated once.
3) A second repeated measurement was performed only if the ratio of largest to smallest SAR
for the original and first repeated measurements was > 1.20 or when the original or

repeated measurement was = 1.45 W/kg (~ 10% from the 1-g SAR limit).
4) A third repeated measurement was performed only if the original, first or second repeated

measurement was = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first
and second repeated measurements is > 1.20.

Frequenc EUT Separation| Measured | Repeated
Band Mode Ant. ?MHZ) y Position Distance | 1g SAR 19 SAR | Ratio
(mm) (Wike) (Wike)
802.11ax .
U-NII-5 (160-SU) Main 6 025.0 Rear 0 0.920 0.901 1.02
Main 6 505.0 Rear 0 0.815 0.796 1.02
U-NII-6 802.11ax
(160-SV)
Aux 6 505.0 Rear 0 0.804 0.801 1.00
Main 6 825.0 Rear 0 1.070 1.040 1.03
U-NII-7 802.11ax
(160-SU)
Aux 6 665.0 Rear 0 0.808 0.796 1.02
802.11ax .
U-NII-8 (160-SU) Main 6 985.0 Rear 0 1.100 1.100 1.00
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12. Measurement Uncertainty

12.1 SAR Measurement Uncertaint

Per KDB 865664 D01 SAR measurement 100Miz to 6(liz, when the highest measured 1-g SAR
within a frequency band is < 1.5 W/kg and the measured 10-g SAR within a frequency band
is < 3.75 W/kg. The expanded SAR measurement uncertainty must be < 30%, for a
confidence interval of k = 2. If these conditions are met, extensive SAR measurement
uncertainty analysis described in IEEE Standard 1528-2013 is not required in SAR reports
submitted for equipment approval. For this device, the highest measured 1-g SAR is less
1.5W/kg and highest measured 10-g SAR is less 3.75W/kg. Therefore, the measurement
uncertainty table is not required in this report.
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12.2 Power Density Measurement Uncertainty

Uncertainty . Standard
Source f uncertainty Value ;gﬁgﬁt‘:g Div. Ci Uncertainty Vi
(£ dB) (£ dB)
Measurement system
Calibration 0.49 N 1.00 1.00 0.49 [
Probe correction 0.00 R 1.73 1.00 0.00 ©
Frequency response (BW < 1 GHz) 0.20 R 1.73 1.00 0.12 )
Sensor cross coupling 0.00 R 1.73 1.00 0.00 ©
Isotropy 0.50 R 1.73 1.00 0.29 )
Linearity 0.20 R 1.73 1.00 0.12 ©
Probe scattering 0.00 R 1.73 1.00 0.00 ©
Probe positioning offset 0.30 R 1.73 1.00 0.17 ©
Probe positioning repeatability 0.04 R 1.73 1.00 0.02 ©
Sensor mechanical offset 0.00 R 1.73 1.00 0.00 ©
Probe spatial resolution 0.00 R 1.73 1.00 0.00 ©
Field impedance dependance dependence 0.00 R 1.73 1.00 0.00 ©
Amplitude and phase drift 0.00 R 1.73 1.00 0.00 ©
Amplitude and phase noise 0.04 R 1.73 1.00 0.02 ©
Measurement area truncation 0.00 R 1.73 1.00 0.00 ©
Data acquisition 0.03 N 1.00 1.00 0.03 ©
Sampling 0.00 R 1.73 1.00 0.00 ©
Field reconstruction 1.77 R 1.73 1.00 1.02 ©
Forward transformation 0.00 R 1.73 1.00 0.00 ©
Power density scaling - R 1.73 1.00 - ©
Spatial averaging 0.10 R 1.73 1.00 0.06 o
System detection limit 0.04 R 1.73 1.00 0.02 )
DUT and environmental factors
Probe coupling with DUT 0.00 R 1.73 1.00 0.00 ©
Modulation response 0.40 R 1.73 1.00 0.23 ©
Integration time 0.00 R 1.73 1.00 0.00 ©
Response time 0.00 R 1.73 1.00 0.00 ©
Device holder influence 0.10 R 1.73 1.00 0.06 ©
DUT alignment 0.00 R 1.73 1.00 0.00 ©
RF ambient conditions 0.04 R 1.73 1.00 0.02 ©
Ambient reflections 0.04 R 1.73 1.00 0.02 ©
Immunity / secondary reception 0.00 R 1.73 1.00 0.00 ©
Drift of the DUT 0.22 R 1.73 1.00 0.13 B
Combined standard uncertainty RSS 1.23
Expanded uncertainty (95 % confidence interval) k=2 2.46
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13. Test Equipment Information

Test Platform

SPEAG DASY5 System

Version DASY®6: 16.0.0.116 / DASY6 mmWave: 2.4.2.62
Location KCTL Inc, 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
Manufacture SPEAG

Hardware Reference
Equipment Model Serial Number CDigltiebgtion E::’; ((j;atlei)b?;tion
Shield Room - 8F -4 - -
DASY6 Robot TX60 Lspeag F/19/0007289/A/001 - -
Phantom 2mm Oval Phantom ELI5 | 2098 - -
Phantom mmWave Phantom 1062 - -
Mounting Device Laptop Holder - - -
mmWave Device Holder mmWave Device Holder 1116 - -
DAE DAE4 1342 2021-06-02 2022-06-02
Probe EX3DV4 7540 2021-04-29 2022-04-29
Isotropic E-Field Probe EUmmWV4 9489 2021-05-28 2022-05-28
ginee'?a”ti'r"g Signal E8257D MY60020337 2021-01-21 2022-01-21
Dual Power Meter EPM-442A GB37480680 2021-05-11 2022-05-11
Power Sensor 8481H 2703A11902 2021-05-11 2022-05-11
Power Sensor 8481H 3318A18090 2021-05-11 2022-05-11
Attenuator 8491A 21552 2021-05-10 2022-05-10
Attenuator 8491A 35560 2021-05-10 2022-05-10
Attenuator 8491A 35934 2021-05-10 2022-05-10
Dual Directional Coupler 772D 2839A160504 2021-05-10 2022-05-10
Preamplifier 8449B 3008A01802 2021-04-01 2022-04-01
Dipole Validation Kits D6.5GHzV2 1005 2020-08-21 2022-08-21
System Verification Device gﬁ;’e”ﬁca“m Source 10 | 453 2021-01-19 2022-01-19
Network Analyzer E5071B MY42403524 2021-02-15 2022-02-15
Dielectric Assessment Kit DAK-3.5 1078 2021-05-26 2022-05-26
Humidity/Temp MHB-382SD 46301 2021-02-28 2022-02-28
Spectrum Analyzer FSP7 100289 2020-12-23 2021-12-23
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14.

14.1
KCTL Inc.

Test System Verification and Test Results
SAR Test System Verification and Test Results

Measurement Report for Dipole D6.5GHzV2, FRONT, Validation band, UID 0 -, Channel 6500 (6500.0MHz)

Device under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type
Dipole D6.5GHzV2, 16.0 x 6.0 x 300.0 1005 Validation Dipole
Speag
Exposure Conditions
Phantom Position, Band Group, Frequency  Conversion TSL
Section, Test uliD [MHZz], Factor
TSL Distance Channel [S/m]
[mm] Number
Flat, FRONT, Validation CW, 6500.0, 5.45 6.26
HSL 5.00 band 0-- 6500

Hardware Setup

Phantom
ELI V8.0 (20deg probe
tilt) - 2098 Aug-17
Scan Setup
Area Scan
Grid Extents 60.0 x 85.0
[mm]
Grid Steps 6.0 x 8.5
[mm]
Sensor 3.0
Surface [mm]
Graded Grid Yes
Grading 15
Ratio
MAIA N/A
Surface VMS + 6p
Detection
Scan Method Measured

TSL, Measured Date
HBBL-600-10000, 2021-

Zoom Scan
22.0x22.0 x
22.0
34x34x14

14

Yes
14

N/A
VMS + 6p

Measured

Probe, Calibration Date
EX3DV4 - SN7540, 2021-
04-29 02

Measurement Results

Area Scan

2021-08-17
2.32

Date
psSAR1g
[Wikg]
psSAR10g
[Wikg]
Power Drift
[dB]

Power
Scaling
Scaling
Factor [dB]
M2/M1 [%]
Dist 3dB

0.512

Disabled

Peak [mm

TSL

Conductivity Permittivity

33.5

DAE, Calibration Date
DAE4 Sn1342, 2021-06-

Zoom Scan
2021-08-17
2.86

0.550

0.00

Disabled

52.7
4.8
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 15 (6025.0MHz)

Device under Test Properties

Model, Manufacturer Dimensions [mm]

NP930XDB, 305.0 x 200.0 x 11.0
SAMSUNG
Exposure Conditions
Phantom Position, Band Group,
Section, Test uiD
TSL Distance
[mm]
Flat, BACK, Custom CW,
HSL 0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQIFMR200001Y

DUT Type

Frequency Conversion
[MHZ], Factor
Channel

Number

6025.0, 5.45

15

Laptop + Main Antenna

TSL TSL
Conductivity Permittivity
[S/m]

5.64 34.5

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 136.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.812 0.920
Grid Steps 85x85 34x34x14 [W/kg]
[mm] psSAR10g 0.222 0.244
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.06
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA N/A N/A Scaling
Surface All points VMS + 6p Factor [dB]
Detection M2/M1 [%] 53.1
Scan Method Measured Measured Dist 3dB 5.4
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 47 (6185.0MHz)

Device under Test Properties

Model, Manufacturer Dimensions [mm]

NP930XDB, 305.0 x 200.0 x 11.0
SAMSUNG
Exposure Conditions
Phantom Position, Band Group,
Section, Test uiD
TSL Distance
[mm]
Flat, BACK, Custom CW,
HSL 0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQIFMR200001Y

DUT Type

Frequency Conversion
[MHZ], Factor
Channel

Number

6185.0, 5.45

47

Laptop + Aux Antenna

TSL TSL
Conductivity Permittivity
[S/m]

5.84 34.2

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.398 0.387
Grid Steps 85x85 34x34x14 [W/kg]
[mm] psSAR10g 0.122 0.115
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.04
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y Y Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 54.4
Scan Method Measured Measured Dist 3dB 4.8
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 15 (6025.0MHz)

Device under Test Properties

Model, Manufacturer Dimensions [mm]

NP930XDB, 305.0 x 200.0 x 11.0
SAMSUNG
Exposure Conditions
Phantom Position, Band Group,
Section, Test uiD
TSL Distance
[mm]
Flat, BACK, Custom CW,
HSL 0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQIFMR200001Y

DUT Type

Frequency Conversion
[MHZ], Factor
Channel

Number

6025.0, 5.45

15

Laptop + MIMO Antenna

TSL TSL
Conductivity Permittivity
[S/m]

5.64 34.5

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 221.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.418 0.507
Grid Steps 85x85 34x34x14 [W/kg]
[mm] psSAR10g 0.130 0.137
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift -0.01
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 55.4
Scan Method Measured Measured Dist 3dB 5.4
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 111

(6505.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

Phantom
ELI V8.0 (20de
tilt) - 2098

Scan Setup

Grid Extents
[mm]

Grid Steps
[mm]

Sensor
Surface [mm]
Graded Grid
Grading
Ratio

MAIA
Surface
Detection
Scan Method

TSL, Measured Date

g probe
Aug-17

Area Scan
85.0 x 153.0

8.5x85
3.0

Yes
15

Y
VMS + 6p

Measured

HBBL-600-10000, 2021-

Zoom Scan
22.0x22.0x
22.0
34x34x14

14

Yes
1.4

N/A
VMS + 6p

Measured

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6505.0, 5.45 6.27
111

Probe, Calibration Date
EX3DV4 - SN7540, 2021-

Measurement Results

Area Scan

2021-08-17
0.720

Date
psSAR1g
[W/kg]
psSAR10g
[Wikg]
Power Drift
[dB]

Power
Scaling
Scaling
Factor [dB]
M2/M1 [%]
Dist 3dB
Peak [mm

0.187

Disabled

Laptop + Main Antenna

TSL

Conductivity Permittivity

33.5

DAE, Calibration Date
DAE4 Sn1342, 2021-06-
04-29 02

Zoom Scan
2021-08-17
0.815
0.195
-0.02

Disabled

521
53
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 111

(6505.0MHz)

Device under Test Properties

Model, Manufacturer Dimensions [mm]

NP930XDB, 305.0 x 200.0 x 11.0
SAMSUNG
Exposure Conditions
Phantom Position, Band Group,
Section, Test uiD
TSL Distance
[mm]
Flat, BACK, Custom CW,
HSL 0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type
Laptop + Aux Antenna

Frequency Conversion  TSL TSL

[MHZ], Factor Conductivity Permittivity
Channel [S/m]

Number

6505.0, 5.45 6.27 335

111

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.777 0.804
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.216 0.215
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.15
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A  Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 51.5
Scan Method Measured Measured Dist 3dB 5.2
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 111

(6505.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB, 305.0 x 200.0 x 11.0
SAMSUNG
Exposure Conditions
Phantom Position, Band Group,
Section,  Test uiD
TSL Distance
[mm]
Flat, BACK, Custom CW,
HSL 0.00 Band 10755-
AAC

Hardware Setup

Dimensions [mm]

Phantom TSL, Measured Date

ELI V8.0 (20deg probe HBBL-600-10000, 2021-

tilt) - 2098 Aug-17

Scan Setup

Area Scan Zoom Scan

Grid Extents 85.0x221.0 22.0x22.0x
[mm] 22.0
Grid Steps 8.5x8.5 34x34x14
[mm]
Sensor 3.0 1.4
Surface [mm]
Graded Grid Yes Yes
Grading 15 14
Ratio
MAIA Y N/A
Surface VMS + 6p VMS + 6p
Detection
Scan Method Measured Measured

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion TSL

[MHZ], Factor

Channel [S/m]
Number

6505.0, 5.45 6.27
111

Probe, Calibration Date
EX3DV4 - SN7540, 2021-

Measurement Results

Area Scan
Date 2021-08-17
psSAR1g 0.386
[Wikg]
psSAR10g 0.122
[Wikg]
Power Drift
[dB]
Power Disabled
Scaling
Scaling

Factor [dB]
M2/M1 [%]
Dist 3dB
Peak [mm

Laptop + MIMO Antenna

TSL

Conductivity Permittivity

33.5

DAE, Calibration Date
DAE4 Sn1342, 2021-06-
04-29 02

Zoom Scan
2021-08-17
0.448
0.123
-0.07

Disabled

52.0
54
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 175

(6825.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6825.0, 5.45 6.70
175

Laptop + Main Antenna

TSL

Conductivity Permittivity

32.9

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 1.01 1.07
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.253 0.261
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.13
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A  Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 49.8
Scan Method Measured Measured Dist 3dB 5.4
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 143

(6665.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6665.0, 5.45 6.49
143

Laptop + Aux Antenna

TSL

Conductivity Permittivity

33.2

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000 , 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.819 0.808
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.213 0.209
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.04
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A  Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 50.6
Scan Method Measured Measured Dist 3dB 4.6
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 143

(6665.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6665.0, 5.45 6.49
143

Laptop + MIMO Antenna

TSL

Conductivity Permittivity

33.2

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 221.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.408 0.486
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.133 0.129
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.01
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y Y Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 50.9
Scan Method Measured Measured Dist 3dB 5.8
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 207

(6985.0MHz)

Device under Test Properties

Model, Dimensions [mm] IMEI
Manufacturer

NP930XDB, 305.0 x200.0x  4QLQIFMR200001Y
SAMSUNG 11.0

Exposure Conditions
Phantom Position, Band Group, Frequency Conversion
Section, Test ulD [MHZ], Factor
TSL Distance Channel
[mm] Number

Flat, BACK, Custom CW, 6985.0, 5.45
HSL 0.00 Band 10755-AAC 6985000

Hardware Setup

DUT Type

Laptop + Main Antenna

TSL TSL
Conductivity Permittivity
[S/m]

6.88 32.6

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 1.09 1.10
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.281 0.276
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift 0.02
Graded Grid Yes Yes [dB]
Grading 1.5 1.4 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A  Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 48.1
Scan Method Measured Measured Dist 3dB 55
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 207

(6985.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6985.0, 5.45 6.88
207

Laptop + Aux Antenna

TSL

Conductivity Permittivity

32.6

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000 |, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 153.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.487 0.435
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.133 0.122
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift -0.07
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y Y Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 48.2
Scan Method Measured Measured Dist 3dB 3.7
Peak [mm
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 207

(6985.0MHz)

Device under Test Properties

Model, Manufacturer

NP930XDB,
SAMSUNG

Exposure Condi

Phantom
Section,
TSL

Flat,
HSL

Dimensions [mm]

305.0 x 200.0 x 11.0
tions
Position, Band Group,
Test uiD
Distance
[mm]
BACK, Custom CW,
0.00 Band 10755-AAC

Hardware Setup

IMEI
4QLQ9FMR200001Y

DUT Type

Frequency Conversion  TSL
[MHZ], Factor

Channel [S/m]
Number

6985.0, 5.45 6.88
207

Laptop + MIMO Antenna

TSL

Conductivity Permittivity

32.6

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
ELI V8.0 (20deg probe HBBL-600-10000, 2021- EX3DV4 - SN7540, 2021- DAE4 Sn1342, 2021-06-
tilt) - 2098 Aug-17 04-29 02
Scan Setup Measurement Results
Area Scan Zoom Scan Area Scan Zoom Scan
Grid Extents 85.0 x 221.0 22.0x22.0x Date 2021-08-17 2021-08-17
[mm] 22.0 psSAR1g 0.476 0.569
Grid Steps 8.5x85 34x34x14 [W/kg]
[mm] psSAR10g 0.144 0.147
Sensor 3.0 14 [W/kg]
Surface [mm] Power Drift -0.02
Graded Grid Yes Yes [dB]
Grading 15 14 Power Disabled Disabled
Ratio Scaling
MAIA Y N/A  Scaling
Surface VMS + 6p VMS + 6p Factor [dB]
Detection M2/M1 [%] 48.0
Scan Method Measured Measured Dist 3dB 55
Peak [mm
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stem Verification and Test Results

KCTL Inc.

Measurement Report for 10 GHz Verification Source, FRONT, Validation band, UID 0 -, Channel 10000
(10000.0MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type

10 GHz Verification Source, Speag 100.0 x 172.0 x 100.0 1023 Validation Dipole
Exposure Conditions

Phantom Section Position, Test Distance [mm] Frequency [MHz], Channel Number Conversion Factor
5G FRONT, 10.00 10000.0, 10000 1.0

Hardware Setup

Phantom Medium | Probe, Calibration Date DAE, Calibration Date

mmWave Air EUmMmWV4 - SN9489 F1-55GHz, 2021-05-28 DAE4 Sn1342, 2021-06-02

Scans Setup
Measurement Results

Scan Type 5G Scan Scan Type 5G Scan
Grid Extents [mm] 120.0x 120.0 Date 2021-08-19
Grid Steps [lambda] 0.25x0.25 Avg. Area [cm?] 4.00
Sensor Surface [mm] 10.0 psPDn+ [W/m?] 6.09
MAIA N/A psPDtot+ [W/m?] 6.11

Emax [V/m] 51.0

Power Drift [dB] -0.02
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13)
KCTL Inc.

Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 47 (6185.0MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm] IMEI DUT Type
NP930XDB, SAMSUNG 200.0 x 11.0 x 305.0 4QLQ9FMR200031H Laptop + Main Antenna
Exposure Conditions

Phantom Section Position, Test Distance [mm] Frequency [MHz], Channel Number Conversion Factor
5G BACK, 2.00 6185.0, 47 1.0

Hardware Setup

Phantom Medium | Probe, Calibration Date DAE, Calibration Date

mmWave Air EUMMWV4 - SN9489_F1-55GHz, 2021-05-28 DAE4 Sn1342, 2021-06-02

Scans Setup
Measurement Results

Scan Type 5G Scan Scan Type 5G Scan
Grid Extents [mm] 90.0 x 140.0 Date 2021-08-19
Grid Steps [lambda] 0.0625 x 0.0625 Avg. Area [cm?] 4.00
Sensor Surface [mm] 2.0 psPDn+ [W/m?] 2.10
MAIA N/A psPDtot+ [W/m?] 2.71

Emax [V/M] 63.3

Power Drift [dB] 0.05

+ (8 0cm2, eirc] {Wimn2)
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 111

(6505.0MHz)

Device Under Test Properties

Model, Manufacturer

Dimensions [mm]

IMEI

DUT Type

NP930XDB, SAMSUNG

200.0x 11.0 x 305.0

4QLQ9FMR200031H

Laptop + Aux Antenna

Exposure Conditions

Phantom Section

Position, Test Distance [mm]

Frequency [MHz], Channel Number

Conversion Factor

5G BACK, 2.00

6505.0, 111

1.0

Hardware Setup

Phantom

Medium

Probe, Calibration Date

DAE, Calibration Date

mmWave Air

EUMMWV4 - SN9489_F1-55GHz, 2021-05-28

DAE4 Sn1342, 2021-06-02

Scans Setup
Measurement Results

Scan Type 5G Scan
Grid Extents [mm] 90.0 x 140.0
Grid Steps [lambda] 0.0625 x 0.0625
Sensor Surface [mm] 2.0
MAIA N/A

Scan Type 5G Scan
Date 2021-08-19
Avg. Area [cm?] 4.00
psPDn+ [W/m?] 2.33
psPDtot+ [W/m?] 2.94
Emax [V/M] 62.1
Power Drift [dB] 0.03
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 143

(6665.0MHz)

Device Under Test Properties

Model, Manufacturer

Dimensions [mm]

IMEI

DUT Type

NP930XDB, SAMSUNG

200.0x 11.0 x 305.0

4QLQ9FMR200031H

Laptop + Main Antenna

Exposure Conditions

Phantom Section

Position, Test Distance [mm]

Frequency [MHz], Channel Number

Conversion Factor

5G BACK, 2.00 6665.0, 143 1.0
Hardware Setup
Phantom Medium | Probe, Calibration Date DAE, Calibration Date

mmWave

Air

EUMMWV4 - SN9489_F1-55GHz, 2021-05-28

DAE4 Sn1342, 2021-06-02

Scans Setup

Measurement Results

Scan Type 5G Scan
Grid Extents [mm] 90.0 x 140.0
Grid Steps [lambda] 0.0625 x 0.0625
Sensor Surface [mm] 2.0
MAIA N/A

PDtots (4 Ocm2, cire) |W/m*2

487

Scan Type 5G Scan
Date 2021-08-19
Avg. Area [cm?] 4.00
psPDN+ [W/m?] 4.16
psPDtot+ [W/m?] 4.87
Emax [V/M] 69.1
Power Drift [dB] -0.03
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Measurement Report for NP930XDB, BACK, Custom Band 802.11 ax, UID 10755 AAC, Channel 207

(6985.0MHz)

Device Under Test Properties

Model, Manufacturer

Dimensions [mm]

IMEI

DUT Type

NP930XDB, SAMSUNG

200.0x 11.0 x 305.0

4QLQ9FMR200031H

Laptop + Main Antenna

Exposure Conditions

Phantom Section

Position, Test Distance [mm]

Frequency [MHz], Channel Number

Conversion Factor

5G BACK, 2.00 6985.0, 207 1.0
Hardware Setup
Phantom Medium | Probe, Calibration Date DAE, Calibration Date

mmWave

Air EUMMWV4 - SN9489_F1-55GHz, 2021-05-28

DAE4 Sn1342, 2021-06-02

Scans Setup

Measurement Results

Scan Type 5G Scan
Grid Extents [mm] 90.0 x 140.0
Grid Steps [lambda] 0.0625 x 0.0625
Sensor Surface [mm] 2.0
MAIA N/A

Scan Type 5G Scan
Date 2021-08-19
Avg. Area [cm?] 4.00
psPDn+ [W/m?] 3.74
psPDtot+ [W/m?] 4.66
Emax [V/M] 75.6
Power Drift [dB] -0.01
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Appendixes List

Appendix A

Appendix B
Appendix C
Appendix D
Appendix E

A.1 Probe Calibration certificate (EX3DV4_7540)

A.2 Probe Calibration certificate (EUmmWV4_9489)

A.3 System Calibration certificate 5G Verification Source 10 GHz_1023)
A.4 Dipole Calibration certificate (D6.5GHzV2_SN1005)

A.5 Justification for Extended SAR Dipole Calibrations

SAR Tissue Specification

#Antenna Location & Distance

EUT Photo
Test Setup Photo
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