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History of this test report

Report No. Version Description Issued Date

FA052309-01 Rev. 01 Initial issue of report Jun. 28, 2022
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SPORTON LAB. FCC SAR Test RepOI’t Report No. : FA052309-01
1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for Honeywell International
Inc. Honeywell Safety and Productivity Solutions, RT10A, RT10ALON, are as follows.

Highest Standalone 1g SAR Summary

Body
1g SAR (W/kg)

DTS 2.4GHz WLAN 0.45
WLAN

NII 5GHz WLAN 117
DSS Bluetooth Bluetooth 0.16

2022/6/1 ~ 2022/6/7

Equipment Class Frequency Band

Date of Testing:

Note: This is a variant report for RT10ALON, for model change note, please refer to the RT10ALON_Operational
Description of Product Equality Declaration exhibit submitted. Based on the similarity between two models, only the worst
cases from original test report (Sporton Report Number FA052309) were verified for the differences.

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation limits or
requirements declared by manufacturers.
Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and the
manufacturer takes all the responsibilities for the accuracy of product specification.

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg for Partial-Body 1g SAR) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE
C95.1-1992, and had been tested in accordance with the measurement methods and procedures specified in
IEEE 1528-2013 and FCC KDB publications
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SPORTON LAB. FCC SAR Test RepOI’t Report No. : FA052309-01

2. Administration Data

Sporton International Inc. (Kunshan) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Testing Laboratory

Test Firm Sporton International Inc. (Kunshan)

No. 1098, Pengxi North Road, Kunshan Economic Development Zone
Jiangsu Province 215300 People’s Republic of China

TEL : +86-512-57900158
FAX: +86-512-57900958

Test Site Location

Sporton Site No. FCC Designation No. FCC Test Firm Registration No.

Test Site No.

SARO05-KS CN1257 314309

Applicant
Honeywell International Inc.
Honeywell Safety and Productivity Solutions

Address 9680 Old Bailes Rd. Fort Mill, SC 29707 United States

Company Name

Manufacturer

Honeywell International Inc.
Honeywell Safety and Productivity Solutions
Address 9680 Old Bailes Rd. Fort Mill, SC 29707 United States

Company Name

3. Guidance Applied

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in accordance with
the following standards:

FCC 47 CFR Part 2 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB 865664 D02 SAR Reporting v01r02

FCC KDB 447498 D01 General RF Exposure Guidance v06

FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02

FCC KDB 616217 D04 SAR for laptop and tablets v01r02
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SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01

4. Equipment Under Test (EUT) Information

4.1 General Information

Product Feature & Specification

Equipment Name RT10A
Brand Name Honeywell
Model Name RT10ALON
FCCID HD5-RT10ALON

SN Code 22098R0045

WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
WLAN 5.2GHz Band: 5180 MHz ~ 5240 MHz
WLAN 5.3GHz Band: 5260 MHz ~ 5320 MHz
WLAN 5.5GHz Band: 5500 MHz ~ 5720 MHz
WLAN 5.8GHz Band: 5745 MHz ~ 5825 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

NFC : 13.56 MHz

WLAN 2.4GHz 802.11b/g/n HT20

WLAN 5GHz 802.11a/n HT20/HT40

Mode WLAN 5GHz 802.11ac VHT20/VHT40/VHT80
Bluetooth BR/EDR/LE

NFC:ASK

HW Version V1.0
SW Version 0S.05.001-HON.03.002.DO

EUT Stage Identical Prototype

Remark:

1. 802.11n-HT40 is not supported in 2.4GHz WLAN.

2. The EUT has no voice function means data only.

3. There are two types of batteries, with the same brand name and model name. We only chose higher battery capacity
to do full SAR testing.

Wireless Technology and
Frequency Range
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SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01

5. RF Exposure Limits

5.1 Uncontrolled Environment

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.

5.2 Controlled Environment

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. The 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.

Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands. Wrists, Feet and Ankles

0.4 8.0 20.0

Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists. Feet and Ankles

0.08 1.6 4.0

Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue defined as a
tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any 10 grams of tissue
defined as a tissue volume in the shape of a cube.
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6. Specific Absorption Rate (SAR)

6.1 Introduction

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.

6.2 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:
SAR — d <dW) _ d (dW)
~ dt\dm/ dt\pdv

SAR is expressed in units of Watts per kilogram (W/kg)

6|E|?

SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field strength.
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7. System Description and Setup

The DASY system used for performing compliance tests consists of the following items:
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B A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for
accommodating the data acquisition electronics (DAE).

B Anisotropic Field probe optimized and calibrated for the targeted measurement.

B A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is
battery powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

B The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication to the DAE. To use optical surface detection, a special version of the EOC is
required. The EOC signal is transmitted to the measurement server.

B The function of the measurement server is to perform the time critical tasks such as signal filtering,
control of the robot operation and fast movement interrupts.

B The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe
positioning.

B A computer running Win7 or Win10 and the DASY5 or DASY6 software.

B Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps,
etc.

B The phantom, the device holder and other accessories according to the targeted measurement.
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SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01

7.1 E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG).The probe is specially
designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at
different frequency. This probe has a built in optical surface detection system to prevent from collision with phantom.

<EX3DV4 Probe>

Symmetric design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic
solvents, e.g., DGBE)

10 MHz — >6 GHz

Linearity: #0.2 dB (30 MHz — 6 GHz)

0.3 dB in TSL (rotation around probe axis)

Construction

Frequency

Directivity

+0.5 dB in TSL (rotation normal to probe axis)

10 yW/g — >100 mW/g

Linearity: £0.2 dB (noise: typically <1 yW/g)

Overall length: 337 mm (tip: 20 mm)

Tip diameter: 2.5 mm (body: 12 mm)

Typical distance from probe tip to dipole centers: 1
mm

Dynamic Range

Dimensions

7.2 Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists of a highly sensitive
electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command
decoder and control logic unit. Transmission to the measurement server is
accomplished through an optical downlink for data and status information as
well as an optical uplink for commands and the clock.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical

and floating. Common mode rejection is above 80 dB.

Photo of DAE
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7.3 Phantom

<SAM Twin Phantom>
Shell Thickness

2+ 0.2 mm;

Center ear point: 6 £ 0.2 mm

Filling Volume Approx. 25 liters

Length: 1000 mm; Width: 500 mm; Height:
adjustable feet

Dimensions

Measurement Areas Left Hand, Right Hand, Flat Phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are adjusted to the
standard measurement positions in the three sections. A white cover is provided to tap the phantom during off-periods to
prevent water evaporation and changes in the liquid parameters. On the phantom top, three reference markers are
provided to identify the phantom position with respect to the robot.

<ELI Phantom>
Shell Thickness 2 + 0.2 mm (sagging: <1%)
Filling Volume Approx. 30 liters

Major ellipse axis: 600 mm

Dimensions . .
Minor axis: 400 mm

The ELI phantom is intended for compliance testing of handheld and body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue simulating liquids.
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SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01
7.4 Device Holder

<Mounting Device for Hand-Held Transmitter>

In combination with the Twin SAM V5.0/V5.0c or ELI phantoms, the Mounting Device for Hand-Held Transmitters enables
rotation of the mounted transmitter device to specified spherical coordinates. At the heads, the rotation axis is at the ear
opening. Transmitter devices can be easily and accurately positioned according to IEC 62209-1, IEEE 1528, FCC, or
other specifications. The device holder can be locked for positioning at different phantom sections (left head, right head,
flat). And upgrade kit to Mounting Device to enable easy mounting of wider devices like big smart-phones, e-books, small
tablets, etc. It holds devices with width up to 140 mm.

Mounting Device for Hand-Held

. Mounting Device Adaptor for Wide-Phones
Transmitters

<Mounting Device for Laptops and other Body-Worn Transmitters>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper part of the mounting
device in place of the phone positioned. The extension is fully compatible with the SAM Twin and ELI phantoms.

Mounting Device for Laptops
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8. Measurement Procedures

The measurement procedures are as follows:

<Conducted power measurement>

(a) For WWAN power measurement, use base station simulator to configure EUT WWAN transmission in conducted
connection with RF cable, at maximum power in each supported wireless interface and frequency band.

(b) Read the WWAN RF power level from the base station simulator.

(c) For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT continuously
transmission, at maximum RF power in each supported wireless interface and frequency band

(d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power

<SAR measurement>

(a) Use base station simulator to configure EUT WWAN transmission in radiated connection, and engineering
software to configure EUT WLAN/BT continuously transmission, at maximum RF power, in the highest power
channel.

(b) Place the EUT in the positions as Appendix D demonstrates.

(c) Set scan area, grid size and other setting on the DASY software.

(d) Measure SAR results for the highest power channel on each testing position.

(e) Find out the largest SAR result on these testing positions of each band

(f) Measure SAR results for other channels in worst SAR testing position if the reported SAR of highest power
channel is larger than 0.8 W/kg

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value
consists of the following steps:

(@) Power reference measurement
(b) Area scan

(c) Zoom scan

(d) Power drift measurement

8.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be
conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical
procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g cubes
with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to the
interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). The
system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with highest
averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

c) Generation of a high-resolution mesh within the measured volume

d) Interpolation of all measured values form the measurement grid to the high-resolution grid

e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to surface

f)  Calculation of the averaged SAR within masses of 1g and 10g

Sporton International Inc. (Kunshan) Page 13 o0of23
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Jun. 28, 2022
FCC ID : HD5-RT10ALON Form version: 200414



SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01

8.2 Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device under
test in the batch process. The minimum distance of probe sensors to surface determines the closest measurement point
to phantom surface. This distance cannot be smaller than the distance of sensor calibration points to probe tip as defined
in the probe properties.

8.3 Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a fine
measurement around the hot spot. The sophisticated interpolation routines implemented in DASY software can find the
maximum found in the scanned area, within a range of the global maximum. The range (in dBO is specified in the
standards for compliance testing. For example, a 2 dB range is required in IEEE standard 1528 and IEC 62209 standards,
whereby 3 dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan), if only one
zoom scan follows the area scan, then only the absolute maximum will be taken as reference. For cases where multiple
maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz.

<3 GHz >3 GHz
Maximum distance from closest measurement point
: = E 5+ 1 mm ¥2:6-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom
. 30°+£1° 20° £ 1°
surface normal at the measurement location
<2 GHz: £ 15 mm 3—-4GHz: <12 mm
2—-3GHz: =12 mm 4—-6 GHz: =10 mm
Maximum area scan spatial resolution: AXea, AV area When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.
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8.4 Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram and 10
gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes base faces are
centered on the maxima found in a preceding area scan job within the same procedure. When the measurement is done,
the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz.

<3 GHz >3 GHz
. ) . <2 GHz: < 8 mun 3—4GHz: <5 mm’
Maximuim zoom scan spatial resolution: AXzoom. AVzZoom S 5 i : b e -
2-— Z:< 5 mm — 7: < 4 mm

3—4 GHz: <4 min
uniform grid: AZzgem(n) < 5 mim 4—5GHz: < 3 mm
5—6 GHz: <2 mm

Maximum zoo1n scan AZz00m(1): Detween 3 -4 GHz: =3 mm
spatial resolution. 1™ two points closest <4 mm 4-5GHz: <2.5mm
normal to 1)11'(111'[01'[1 to phanton‘l surface 5_6 GHz: <2 mm
surface graded
grid

AZzgom(D=1):

between subsequent < 1.5'AZz,0m(0-1)

points

3 -4 GHz: =28 mm
X.y.Z = 30 mm 4 —-5GHz: =25 mm

5 -6 GHz: = 22 mm

Minimum zoom scan
volume

Note: 6 is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.

When zoom scan is required and the reporfed SAR from the area scan based I-g SAR estimation procedures of
KDB 447498 is < 1.4 W/kg. < 8 mm. < 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for

2 GHz to 3 GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.

8.5 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different frequency bands.
It is equivalent to an oversized zoom scan used in standalone measurements. The measurement volume will be used to
enclose all the simultaneous transmitting antennas. For antennas transmitting simultaneously in different frequency bands,
the volume scan is measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the same spatial resolution
and grid spacing. When all volume scan were completed, the software, SEMCAD postprocessor can combine and
subsequently superpose these measurement data to calculating the multiband SAR.

8.6 Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY measurement
software, the power reference measurement and power drift measurement procedures are used for monitoring the power
drift of EUT during SAR test. Both these procedures measure the field at a specified reference position before and after
the SAR testing. The software will calculate the field difference in dB. If the power drifts more than 5%, the SAR will be

retested.
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9. Test Equipment List

Manufacturer Name of Equipment Type/Model Serial Number Calibration
Last Cal. Due Date
SPEAG 2450MHz System Validation Kit D2450V2 924 2020/9/2 2023/9/1
SPEAG 5000MHz System Validation Kit D5GHzV2 1113 2019/9/24 2022/9/22
SPEAG Data Acquisition Electronics DAE4 1649 2022/3/30 2023/3/29
SPEAG Dosimetric E-Field Probe EX3DV4 3887 2021/10/22 2022/10/21
SPEAG ELI4 Phantom ELI V8.0 TP-2151 NCR NCR
SPEAG Phone Positioner N/A N/A NCR NCR
Anritsu Radio Communication Analyzer MT8821C 6262306173 2021/7/115 2022/7/14
Agilent ENA Series Network Analyzer E5071C MY46106933 2021/7/31 2022/7/30
SPEAG Dielectric Probe Kit DAK-3.5 1071 2022/1/24 2023/1/23
Anritsu Vector Signal Generator MG3710A 6201682672 2022/1/6 2023/1/5
Rohde & Schwarz Power Meter NRVD 102081 2021/8/12 2022/8/11
Rohde & Schwarz Power Sensor NRV-Z5 100538 2021/8/12 2022/8/11
Rohde & Schwarz Power Sensor NRV-Z5 100539 2021/8/12 2022/8/11
R&S CBT BLUETOOTH TESTER CBT 100641 2022/1/5 2023/1/4
EXA Spectrum Analyzer FSv7 101631 2021/10/14 2022/10/13
FLUKE DIGITAC THERMOMETER 5111 97240029 2021/10/23 2022/10/22
Testo Thermo-Hygrometer 608-H1 1241332126 2022/1/6 2023/1/5
ARRA Power Divider A3200-2 N/A Note 1
MCL Attenuation1 BW-S10W5+ N/A Note 1
MCL Attenuation2 BW-S10W5+ N/A Note 1
MCL Attenuation3 BW-S10W5+ N/A Note 1
BONN POWER AMPLIFIER BLMA 0830-3 087193A Note 1
BONN POWER AMPLIFIER BLMA 2060-2 087193B Note 1
Agilent Dual Directional Coupler 778D 20500 Note 1
Agilent Dual Directional Coupler 11691D MY48151020 Note 1
Note:

1. Prior to system verification and validation, the path loss from the signal generator to the system check source and the
power meter, which includes the amplifier, cable, attenuator and directional coupler, was measured by the network
analyzer. The reading of the power meter was offset by the path loss difference between the path to the power meter
and the path to the system check source to monitor the actual power level fed to the system check source.

2. The dipole calibration interval can be extended to 3 years with justification according to KDB 865664 DO1. The dipoles
are also not physically damaged, or repaired during the interval. The justification data in appendix C can be found
which the return loss is < -20dB, within 20% of prior calibration, the impedance is within 5 ohm of prior calibration for

each dipole.
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10. System Verification

10.1 Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For body SAR testing, the liquid
height from the center of the flat phantom to the liquid top surface is larger than 15 cm, which is shown in
Fig. 10.2.

Fig 10.2 Photo of Liquid Height for Body SAR

10.2 Tissue Verification

The following tissue formulations are provided for reference only as some of the parameters have not been
thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired target
tissue parameters required for routine SAR evaluation.

Frequency Water Sugar Cellulose SES Preventol DGBE Conductivity Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (o) (er)
For Head
2450 55.0 0 0 0 0 45.0 1.80 39.2
Simulating Liquid for 5GHz, Manufactured by SPEAG
Water 64~78%
Mineral oil 11~18%
Emulsifiers 9~15%
Additives and Salt 2~3%

<Tissue Dielectric Parameter Check Results>
Liquid

Frequency Tissue Temp. Conductivity Permittivity Conductivity Permittivity Delta (o) Delta (&) L|m|t Date

(MHz) Type (C) (o) (&r) Target (o) Target (&) (%) (%)
2450 Head 22.6 1.870 40.800 1.80 39.20 3.89 4.08 5 2022/6/1
5250 Head 22.8 4.640 36.500 4.71 35.90 -1.49 1.67 5 2022/6/3
5600 Head 22.7 4.990 35.900 5.07 35.50 -1.58 1.13 5 2022/6/5
5750 Head 22.7 5.210 35.600 5.22 35.40 -0.19 0.56 5 2022/6/7
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10.3 System Performance Check Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10 %.
Below table shows the target SAR and measured SAR after normalized to 1W input power. The table below indicates the
system performance check can meet the variation criterion and the plots can be referred to Appendix A of this report.

Frequency Tissue B Dipole Probe BRG] | e E ) | Lo Deviation
Date (MHz) Tyvpe Power SIN SIN 1g SAR 1g SAR 1g SAR (%)
YPE  (mw) (Wikg)  (Wikg) (W/kg) °
2022/6/1 2450 Head 50 924 3887 1649 2.540 51.40 50.8 -1.17
2022/6/3 5250 Head 50 1113 3887 1649 3.720 80.50 74.4 -7.58
2022/6/5 5600 Head 50 1113 3887 1649 4.330 83.40 86.6 3.84
2022/6/7 5750 Head 50 1113 3887 1649 3.980 80.00 79.6 -0.50
Tuning z I t y
8 element _
pacer i i
3D Probe positioner W .‘-
\-—f

Signal
Generator |

eld probe é ]
"~ |[ FlatPhantom

A

Dipole

Fig 8.3.1 System Performance Check Setup

Fig 8.3.2 Setup Photo
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11. RF Exposure Positions

11.1 SAR Testing for Tablet

This device can be used also in full sized tablet exposure conditions, due to its size. Per FCC KDB 616217, the back
surface and edges of the tablet should be tested for SAR compliance with the tablet touching the phantom. The SAR
exclusion threshold in KDB 447498 DO01v06 can be applied to determine SAR test exclusion for adjacent edge
configurations. The closest distance from the antenna to an adjacent tablet edge is used to determine if SAR testing is
required for the adjacent edges, with the adjacent edge positioned against the phantom and the edge containing the

antenna positioned perpendicular to the phantom.

<EUT Setup Photos>

Please refer to Appendix D for the test setup photos.
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12. SAR Test Results

12.1 Body SAR

<WLAN 2.4GHz SAR>

Duty
Average Tune-Up Tune-up Duty Power Measured Reported
P(;rs?tsitcm Antenna ReF:;:Jv::iLn (o (Ferf_g) Power Limit Scaling | Cycle S?:itl:ilrtle Drift 1g SAR 1g SAR
(dBm) (dBm) Factor % Factog (dB) (W/kg) (W/kg)
01 | WLAN2.4GHz | 802.11b 1Mbps Edge 1 Omm| Ant2 Full Power | 1 | 2412 | 15.26 15.50 1.057 100 | 1.000 | -0.06 0.423 0.447
WLAN2.4GHz | 802.11b 1Mbps Edge 4 Omm| Ant1 Full Power | 1 | 2412 | 15.36 15.50 1.033 100 | 1.000 | -0.04 0.315 0.325

<Bluetooth SAR>

Duty
Average Tune-Up Tune-up Duty Power Measured Reported
e Antenna o] (of] A Power Limit Scaling | Cycle Cycle Drift 1g SAR 1g SAR

Rosition Reduction ™" (MH2) (4gm) (dBm) Factor % Soai"9 (4B)  (Wikg)  (Wikg)

02 Bluetooth 1Mbps Edge 4 Omm| Ant1 Full Power | 78 | 2480 5.75 7.00 1.334 |[77.26| 1.078 | -0.05 0.109 0.157

<WLANS5G SAR>

Duty
ot OB ey Powme | e AR Tiiele Ligun By oyl | o M| Seear
(dBm) (dBm) Factor P (dB) (W/kg) (W/kg)
WLAN5.3GHz |802.11n-HT40 MCS0 Edge 1 Omm| Ant2 | Full Power | 54 | 5270 | 12.55 13.00 1.109 |[91.61| 1.092 | 0.01 0.635 0.769
03 WLAN5.3GHz |802.11n-HT40 MCS0 Edge 4 Omm| Ant1 Full Power | 54 | 5270 | 12.68 13.00 1.076 |92.91| 1.076 | -0.06 0.983 1.139
WLAN5.3GHz |802.11n-HT40 MCSO Edge 4 Omm| Ant1 Full Power | 62 | 5310 5.80 6.00 1.047 [92.91| 1.076 | -0.1 0.249 0.281
WLAN5.5GHz  |802.11n-HT40 MCSO0 Edge 1 Omm| Ant2 | Full Power |110| 5550 | 10.10 11.50 1.380 [91.61| 1.092 | 0.05 0.503 0.758
04 WLAN5.5GHz  |802.11n-HT40 MCS0 Edge 4 Omm| Ant1 Full Power {110| 5550 | 10.30 11.50 1.318 [92.91| 1.076 | -0.04 0.822 1.166
WLAN5.8GHz |802.11n-HT40 MCSO Edge 1 Omm| Ant2 | Full Power |159| 5795 | 12.76 13.00 1.057 |91.61| 1.092 | -0.01 0.702 0.810
05 WLAN5.8GHz |802.11n-HT40 MCSO Edge 4 Omm| Ant1 Full Power |159| 5795 | 11.83 13.00 1.309 [92.91| 1.076 | -0.06 0.811 1.142

Note: The verified maximum SAR from chapter 12.1 is most less than original report, although some band a little higher than original

application, they are all in measurement uncertainty, so no need to consider co-located SAR for original report has been performed

conservatively.
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12.2 Repeated SAR Measurement

Average Tune-Up Tune-up Duty Duty Power Measured Reported

(M) Modulation S ot postion (mm) ™M™ Reucton ™ (Wg) Fower | Limit " Scaiing Cycle scuing O | fgSaR i 10 SaR
1st|WLAN5.285.3GHZ] - - - - 1802.11n-HT40 MCSO| Edge 4 | Omm | Ant 1 | Full Power |54 15270 12.68 | 13.00 | 1.076 [92.91]| 1.076 |-0.06| 0.983 1 1.139
2nd|WLAN5.285.3GHZ] - - - - [802.11n-HT40 MCSO| Edge 4 | Omm | Ant1 | Full Power |54 |5270| 12.68 | 13.00 | 1.076 |92.91] 1.076 | 0.11 | 0.971 |1.012] 1.125
1st| WLANS5.5GHz - - - - [802.11n-HT40 MCSO| Edge 4 | Omm | Ant1 | Full Power |110|5550| 10.30 | 11.50 | 1.318 [92.91| 1.076 |-0.04| 0.822 1 1.166
2nd] WLANS.5GHz - - - - [802.11n-HT40 MCSO| Edge 4 | Omm | Ant 1 | Full Power |110|5550| 10.30 | 11.50 | 1.318 |92.91] 1.076 | 0.13 | 0.803 |1.024] 1.139
1st| WLAN5.8GHz - - - - [802.11n-HT40 MCSO| Edge 4 | Omm | Ant1 | Full Power [159|5795| 11.83 | 13.00 | 1.309 |92.91| 1.076 |-0.06| 0.811 1 1.142
2nd] WLANS.8GHz - - - - [802.11n-HT40 MCSO| Edge 4 | Omm | Ant 1 | Full Power |159|5795| 11.83 | 13.00 | 1.309 |92.91| 1.076 |-0.06| 0.788 |1.029] 1.110

General Note:

1. Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required only when the
measured SAR is 20.8W/kg.

2. Per KDB 865664 D01v01r04, if the ratio among the repeated measurement is < 1.2 and the measured SAR
<1.45W/kg, only one repeated measurement is required.

3. Theratio is the difference in percentage between original and repeated measured SAR.

4. All measurement SAR result is scaled-up to account for tune-up tolerance and is compliant.

Test Engineer : Martin Li, Varus Wang, Ricky Gu
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13. Uncertainty Assessment

Per KDB 865664 D01 SAR measurement 100MHz to 6GHz, 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 Std 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. Therefore, the measurement

uncertainty table is not required in this report.
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Date: 2022-06-01
System Check_Head 2450MHz
DUT: D2450V2-SN:924

Communication System: ; Frequency: 2450.0
Medium: MSL. Medium parameters used: f=2450.0 MHz; o= 1.87 S/m; & = 40.8
Ambient Temperature: 23.1°C; Liquid Temperature: 22.6°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(7.48, 7.48, 7.48); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (40.0 mm x 96.0 mm): Measurement Grid: 12.0 mm x 12.0 mm
SAR (1g) =2.52 W/kg; SAR (10g) = 1.18 W/kg;

Zoom Scan (30.0 mm x 30.0 mm x 30.0 mm): Measurement Grid: 5.0 mm x 5.0 mm x 5.0 mm
Power Drift =0.01 dB
SAR (1g) =2.54 W/kg; SAR (10g) = 1.18 W/kg;

SAR [W/kg]

2.54




Date: 2022-06-03
System Check_Head 5250MHz
DUT: D5GHzV2-SN:1113

Communication System: ; Frequency: 5250.0
Medium: MSL. Medium parameters used: f= 5250.0 MHz; 0= 4.64 S/m; & = 36.5
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.80, 4.80, 4.80); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (40.0 mm x 80.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =3.22 W/kg; SAR (10g) = 0.997 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.01 dB
SAR (1g) =3.72 W/kg; SAR (10g) = 1.07 W/kg;

SAR [W/kg]

3.72




Date: 2022-06-05
System Check_Head 5600M Hz
DUT: D5GHzV2-SN:1113

Communication System: ; Frequency: 5600.0
Medium: MSL. Medium parameters used: f= 5600.0 MHz; 6=4.99 S/m; &, = 35.9
Ambient Temperature: 23.2°C; Liquid Temperature: 22.7°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.26, 4.26, 4.26); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (40.0 mm x 80.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =3.92 W/kg; SAR (10g) = 1.19 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.01 dB
SAR (1g) =4.33 W/kg; SAR (10g) = 1.24 W/kg;

SAR [W/kg]

4.33




Date: 2022-06-07
System Check_Head 5750MHz
DUT: D5GHzV2-SN:1113

Communication System: ; Frequency: 5750.0
Medium: MSL. Medium parameters used: f= 5750.0 MHz; 6= 5.21 S/m; & = 35.6
Ambient Temperature: 23.2°C; Liquid Temperature: 22.7°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.39, 4.39, 4.39); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (40.0 mm x 80.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =3.43 W/kg; SAR (10g) = 1.04 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.02 dB
SAR (1g) =3.98 W/kg; SAR (10g) = 1.13 W/kg;

SAR [W/kg]

3.98
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Appendix B. Plots of SAR Measurement

The plots are shown as follows.
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Date: 2022-06-01

01 WLAN2.4GHz 802.11b IMbps Edge 1 Omm_Ch1

Communication System: WLAN 2.4GHz; Frequency: 2412.0
Medium: MSL. Medium parameters used: f=2412.0 MHz; o= 1.84 S/m; &, = 40.9
Ambient Temperature: 23.1°C; Liquid Temperature: 22.6°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(7.48, 7.48, 7.48); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (72.0 mm x 312.0 mm): Measurement Grid: 12.0 mm x 12.0 mm
SAR (1g) =0.390 W/kg; SAR (10g) = 0.183 W/kg;

Zoom Scan (30.0 mm x 30.0 mm x 30.0 mm): Measurement Grid: 5.0 mm x 5.0 mm x 5.0 mm
Power Drift =-0.06 dB
SAR (1g) =0.423 W/kg; SAR (10g) = 0.189 W/kg;

SAR [W/ke]
0.423




Date: 2022-06-01

02_Bluetooth_ 1Mbps Edge4 Omm_Ch78

Communication System: ISM 2.4 GHz Band; Frequency: 2480.0
Medium: MSL. Medium parameters used: f=2480.0 MHz; o= 1.889 S/m; er=40.8

Ambient Temperature: 23.1°C; Liquid Temperature: 22.6°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(7.48, 7.48, 7.48); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (72.0 mm x 120.0 mm): Measurement Grid: 12.0 mm x 12.0 mm
SAR (1g) =0.106 W/kg; SAR (10g) = 0.048 W/kg;

Zoom Scan (30.0 mm x 30.0 mm x 30.0 mm): Measurement Grid: 5.0 mm x 5.0 mm x 5.0 mm
Power Drift =-0.05 dB
SAR (1g) =0.109 W/kg; SAR (10g) = 0.049 W/kg;

SAR [W/ke]
0.109




Date: 2022-06-03

03 WLAN5GHz _802.11n-HT40 MCS0_Edge 4_Omm _Ch54

Communication System: WLAN 5GHz; Frequency: 5270.0
Medium: MSL. Medium parameters used: = 5270.0 MHz; 6= 4.66 S/m; & = 36.6
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.80, 4.80, 4.80); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (60.0 mm x 240.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =0.807 W/kg; SAR (10g) = 0.260 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.06 dB
SAR (1g) =0.983 W/kg; SAR (10g) = 0.262 W/kg;

SAR [W/kg]
0.983




Date: 2022-06-05

04_WLANSGHz_802.11n-HT40 MCSO_Edge4_Omm _Ch110

Communication System: WLAN 5GHz; Frequency: 5550.0
Medium: MSL. Medium parameters used: = 5550.0 MHz; 6=4.97 S/m; & = 36.0
Ambient Temperature: 23.2°C; Liquid Temperature: 22.7°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.26, 4.26, 4.26); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (60.0 mm x 100.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =0.694 W/kg; SAR (10g) =0.216 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.04 dB
SAR (1g) = 0.822 W/kg; SAR (10g) = 0.224 W/kg;

SAR [W/kg]
0.822




Date: 2022-06-07

05 WLAN5GHz_802.11n-HT40 MCS0_Edge 4 Omm_Ch159

Communication System: WLAN 5GHz; Frequency: 5795.0
Medium: MSL. Medium parameters used: = 5795.0 MHz; 6= 5.21 S/m; &, = 35.7
Ambient Temperature: 23.2°C; Liquid Temperature: 22.7°C

DASY6 Configuration:

- Probe: EX3DV4 - SN3887; ConvF(4.39, 4.39, 4.39); Calibrated: 2021-10-22
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1649; Calibrated: 2022-03-30

- Phantom: ELI V8.0 (20deg probe tilt); Serial: 2151; Section: Flat

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (60.0 mm x 100.0 mm): Measurement Grid: 10.0 mm x 10.0 mm
SAR (1g) =0.806 W/kg; SAR (10g) =0.276 W/kg;

Zoom Scan (24.0 mm x 24.0 mm x 22.0 mm): Measurement Grid: 4.0 mm x 4.0 mm x 1.4 mm
Power Drift =-0.06 dB
SAR (1g) =0.811 W/kg; SAR (10g) = 0.227 W/kg;

SAR [W/kg]
0.811




SPORTON LAB. FCC SAR Test Report Report No. : FA052309-01

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

Sporton International Inc. (Kunshan) Page : C1 of C1
TEL : +86-512-57900158 / FAX : +86-512-57900958 Issued Date : Jun. 28, 2022
FCC ID : HD5-RT10ALON Form version: 200414



Calibration Laboratory of

Schmid & Partner
Engineering AG

‘Zeughaussirasso 43, 8004 Zurch, Svitzarland

Accradilad by ihe Swiss Accradilation Service (SAS)
Theo Swiss Accreditalion Service is one of the signateries to the EA
Multitaternl Agreamunt for the rocognition of ealibration cerificates

Gllan

Sporton

Schwaizarinche: Kalibrievdianst

Servizio swzzero di laralura
‘Siisa Callbratlon Sarviks

S
c Sernvice auisse d'&lalonnage
S

Accreditation No.: SCS 0108

Certificate No; D2450V2-924 _Sep20

iopascs)

Cnlibrnbop propedures)

i oy At

D2450V2 - SN:924

QA CAL-05.v11

CALIBRATION CERTIFICATE I

Callbration Procedurs for SAR Validatlion Sources belween 0.7-3 GHz

Seplamber 02, 2020

Calibmtion FEquipmeant sed (MATE gritical tor caliimation)

Thiz ealibration carttticato documents tha Irnceability Yo npbonal smandams, whkch realize the physical unts of measyromants (S,
This measuremants antd the unesrainties with confidence probabilily are given an tha tollowing pages and-are part of the cerilicats.

All ealibwations hisve been condusled in the oleaed labokatary taclity: environment femperntiire (22.43)°C and humidity < 706%.

Py Standords {6 ‘Cal Date {Caditloata No.) Sehaduled Catbdalian

Pisicr mster HAP: SR 104778 Di<Apr-20 (No, 217-03100/03101) Apr2

Fawer senhaar NRP-Z91 SN o244 DY -Ap=20 (No. 217-03100) Apr-24

Powar sensor NAP-Z81 SN 10d245 D1-Ape-20 (No. 217-03101) Apr-21

Rederence 20 dB Attanuator SN BHR394 (20K 31-Mar20 (No. 217-03106) Ape-21

Type-h mismateh combination SN 310082/ 06327 31-Mar-20 (No. 217-03104) Apr-21

Aoterenca Proba EX30OV4 SN 7340 20-Jun-20 (Mo. EX3-7341_Jun2o) Jm-21

DAE4 SN, 601, 27-Dec-19 (No. DAE4-601_Dec1s) Dec-20,

Secondary Standards =X Check Date (in houss) Scheduted Chick

Power maiel EA4198 BN GB38512475 A0-De14a [In hedss chesik Feb-18) I hiedise shack: Cal=20

PoWer sangor HP 84814 SN: USH7282783 OFOEE15 (I halise dhieck et 18) Iih s check: Cet-20

Power sensor HP B481A SN MY41002817 07-06t-18 (in holto check Det-15) 10 hibuse chedk: O&-20

AF geremtor BES SMT-08 SN 0ng72 15-0un-15 {in howuse ehaglk O61-18) In holise chack; Ogj-200

Natwork Analyzan Agilent EBISBA | SN: US41080477 31-Mar-14 (In house chigck Ocl-19) In house check: Gcl-20
Hama Fungtion Signature

Calibrated by: Jafiray Katzman Laboratory Technigian % é z

Apptotsd by: Kil|a Pakiovio Tochnical Manager W

|zsund; Soptamber & 2020

This calibration canificate shall not ba teproduead sxeeg in lull withoul wriltsn spproval of he laboratary,

Cearlilicale No; D2450V2-924_Sep20

Pade 1616




Calibration Laboratory of ,t::gij /

Schwizerischer Kalibrietdiesist

] 3 U ), d L™ _.':._ s
Schmid & Partner : 3 ( s *\ c Setvice sulase d'éalonnage
Engineering AG e N i ) Servizio svizzoro di laralura
Zoughaussirasse 43, 8004 2urieh, Switserlang ”:f.g_f;.'::'\,._\. N = .a_'f,.-'H S  Swlus Calibration Service

Actradited by iha Swiss Aderedialion Service [SAS) hocreditation No.: SCS 0108
The Sivisa Accraditntian Seivice is ono of thir signataries 1o the EA
Multliateral Aoreemant for thiy recognition ol eallbiation cartilicates

Glossary:

TSL tissue simulating liquid

ConvF sensifivity in TSL/ NORM x,y,z
MN/A not-applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b

c)

d)

|EEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial
Averaged Speaific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used nexl lo the ear (frequency range ol
300 MHz to 6 GHz)", July 2016

IEC 62209-2, "Procedure to determine the Spacific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer lo position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis. _
Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

| The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate Mo; D245012-024 Sepdd Page 2 ol 6




Measurement Conditions

DASY system canfiguration, as |ar as nol given an page 1.

DASY Version DASYS V52104
' Extrapolation Advanced Extrapoiation

Phantom Modular Flal Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Fraquency 2450 MHz + 1 MHz
Head TSL parameters

Tha foliowing parameters and caleulations wera applied.
Temporature Permittivity Conductivity

Mominal Head TSL parametors 22.0MC Ju.z2 B0 i

Measured Head TSL paramelers {2202 02)"C 3B.9 +8% 1:84 mhedmis 6%

Head TSL temperalure change during test <05"C weas -
SAR result with Head TSL

SAR averaged over 1 em?® (1 g ol Head TSL Gonelition

SAH meastired 250 mW input pownr 13.0 Wikg

SAR for nominal Fead TSL paramelers narmelized e 1W 51.4 Wikg = 17.0 % (k=2)
| SAR averaged over 10 em* (10 g) of Head TSL condition
SAR measiired 250 mW nput power .04 Wikg
SAH for nominal Head TSL paramaters norialized to 1W 24.0 Wikg = 16.5 % (k=2)
‘Cattificite No: D2450V2-0924_Sep20 Fags 3ol B




Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, tanalormed 1o feed point 539Q+72|a

Feturn Loss 591 4B

General Antenna Parameters and Design

Elaolical Delay {(one direction) 1.155ns

Altar long term use with 100W radiated power, only a slight warmiiig of the dipole near the legdpoinl can be measured,

The dipate Is made of standard semirigld coaxlal cable. The center conductor ol the lebding line is dirsctly connected lo the
second arm of the dipole. The antenna s therslore shpr-cieuited for DC-gignals. O same of (he dipoles, simall ol caps
are added 1o the dipole arms in order o improve matehing when joaded scooding lo the posilion #s explained in ie
“Measuroment Conditions* paragraph. The SAH data aje not affected by this change. The overall dipole leagth fs stil
aceording o the Standard.

Mo Bxcassive loree migl beapplied o (he dipole arms, becauss ey mighl bend or the solkeed connssions: near ha
leadpoinl may be daniaged

Additional EUT Data

Manulaclired by SPEAG

Cetlificate No: [X2450V2-824_Sap20! Page4 ol B



DASYS5 Validation Report for Head TSL

Date: 02,09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:924

Communication Systerm: UTD 0- CW; Frequency: 2450 MHz

Medium parametets used: f= 2450 MHz: o= 1.84 S/m: .= 38.9: p = 1000 kg/m’
Pliantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS2 Conhiguration:
«  Probe: EXADV4 - SNT349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz: Calibrated: 290620120
o SensorSupee: Tdmim (Mechanicadl Suiluce Detection)
o Electropics: DAEL Snh01,; Culibrated: 27 122019
« Phantom: Flat Phantom 5.0 (fronmt); Type: QD 00D PSO AAL Serial; 1001

o« DASYS252.10401527): SEMCAD X 4.6, 14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mnm/Zoom Scan (7x7x7)/Cube 0:
Medasuretnent grid: dx=5Smin, dy=5min, dz=5nim

Reference Value = 115.2 V/m; Power Drift = -0.05 dB

Peik SAR (exttapolated) =254 W/kg

SAR(1 g) = 13.0 W/kg; SAR(10 g) = 6.04 W/kg

Smallest distuance from peaks to all points 3.dB below =9 mm

Ratio of SAR at M2 to SAR at M| =51%

Maximum value of SAR (measured) = 21.2 Wikg

-A4.00
-B.00
-12.00

-16.00

-20.00

0.dB=21.2 Wikg = 13.26 dBW/ke

Cortificals No: D2450V2-924_Sep20 Page b ol 8



Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D2450V2, Serial No. 924 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the

calibration interval can be extended.

D2450V2 - serial no. 924

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2020.9.2 -22.1 53.9 7.2
2021.9.1 -22.1 0.0 51.2 2.7 7.4 -0.2

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SPORTON LAB.

Dipole Verification Data> D2450V2, serial no. 924
2450MHz - Head----2021.9.1
PR <11 Log

: & —
I Stait 225 6 Stop'2i65 Grir I 1 St 2.25 6He Stop 2.65 6t B




Calibration Laboratory of A,

g Schweizerischer Kalibrierdienst
Schmid & Partner QHE\M%JJ!EE g Service suisse d'étalonnage
Engiﬂeal‘lng AG :‘;ﬁ = Servizio svizzero di tsratura
Zeughausstrasse 43, B004 Zurich, Switzerland U NS S swiss Galibration Service
il
Accradited by the Swiss Accreditaticn Sarvide (SAS) Ascreditation Ne.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatorics lo the EA
Multitateral Agreemént for the recognition of calibration certificates

ciet  Sporton Certificate No: D5GH2V2-1113_Sep19
[CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1113

Calibration proceduras) QA CAL-22.v4

Calibration Procedure for SAR Validation Sources between 3-6 GHz

Galibration date: September 24, 2019

Ths calibration cérificats decumants the traceability to natioral standards, which realize tha physical units of maasurements (S1)
This measurements and the uncedainties with mnlidenca-mbahi'lityr are givin an the following pages and are part of the certificats.
All ealibrations have been conducted in the clesed Isboratory faciity: snvironment temperature (22 + 3)'C and humidity < 70%.

Calibration Equipmant used (M&TE critical fo callbration)

Primary Standards g Cal Date {Carfilicate No.) Schaduled Calibration
Power meter NAP SN; 104778 03-Apr-19 (Mo, 217-02892/012883) Apr-20

Fowarsensor NAF-Z99 SNy 103244 D3-Apr-19 (No. 217-02622) Apr-20

Fower sensar NAP-Z91 SN: 103245 03-Apr-18'(Mo, 217-02853) Agr-20

Feferance 20 dB Attenuator SN: 5058 {20k) D4-Apr-18 (Mo, 217-02894) Apr-20

Type-N mismalch combination SN:5047.2/ 06327  04-Apr-19 (Mo, 217-02885) Apr-20

Reterence Probe EX30V4 SN: 3503 25-Mar-18 (No. EX3-3503_Mar{9) War-20

DAE4 SN: 801 30-Apr-18 (Mo, DAE4-E01_Aprig) Apr-20

Secondary Standards i0e Check Date (in house) Schedulad Check
Fower meter E44198 SN: GRIDS12475 30-Cot-14 (in house check Feb-18) In hintsie cheek: O¢t20
Fower sensor HP 84814 SN US3r29Z783 O7-0e-15 (in hoose check Oct-18) In House check: Oci-20
Pewer sensor HE B4B1A SN: MY41082347 O7-001-15 (in housa chack O&1-18) In house check: Cet-20
AF generator RES SMT-D6 SM: 100972 15-Jun-15 [in house chack Ocl-18) In house check: Ooi-20
Network Analyzer Agilent ES358A | SN: 1JS41080477 B1-Mar-14 (in house check Oct18) In haisse cheok: Oct-19

Marrig Function Signature
Cafibrated by: Jaton Kastratl Labaratory Technician ;:ﬁ/ﬁ W
L}
Approved by; Katia Pokovic Technical Manager ﬂ

lsseed: September 25, 2019
This calibration cerificate shall not be reproduced axcept in tull without written appraval of the laboratary,

Certificate No: D5GH2V2-1113_Sep18 Page 1of8



Calihra“ﬂn Lahﬂrﬂtuw n‘f l\'\“h“'““?ﬁ
Schmid & Partner

Schweizerischer Kalibrierdienst

ER e Y S
— c Service suisse d'étalonnage
S

Engineering AG T Servizie svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ rﬁ@" Swiss Calibration Service
T T
Accredited by tha Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recegnition af calibration certifjeates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section; with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerificate No: D5GHzV2-1113_Sep1d Page 2 of 8




Measurement Conditions

DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10.mm with Spacer

Zoom Scan Resolution

cx, dy = 4.0 mm, dz =1.4mm

Giraded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz =1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Neminal Head TSL parameters 22.0%C 359 4.71 mhg/m
Measured Head TSL parameters (22,0 20.2)°C 3B1£6% 4.53 mhe/m £ 6 %
Head TSL temperature change during test =D57C - ——
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.08 W/kg
SAR for nominal Head TSL parameters nomnalized to 1W 80.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g of Head TSL condition
SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL paramelers

narmalized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and catculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0 +0.2) °C. 346+6% 4.88 mho/m £ 6 %
Head TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.40 Wikg

SAR for nominal Head TSL paramaters

normaiized to TW

83.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 MW input power 2.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.8 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1113_Sep19

Page 3 ¢f 8




Head TSL parameters at 5750 MHz

Thie following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters. 220°C 354 5.22 mho/m
Measured Head TSL paramelers (22.0£0.2) °C 344 6% 5.03 mho/m £6 %
Head TSL temperature change during test <05°C e s
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW. input power 8.06 W/kg
SAR for nominal Head TSL parametars normalized to 1TW 80.0 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters

normalized to 1W

22.8 Wikg +19.5 % (k=2)

Certificate No: D5GHzV2-1113_5Sepi2

Page 4 of 8




Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point B70a-620
Retirn Loss -24.0dB

Antenna Parameters with Head TSL at 5600 MHz

Impedarnce, transformed to feed point 5600 -2.7 0
Return Loss -24.1 dg

Antenna Parameters with Head TSL at 5750 MHz

Impedarice, transformed to feed paint S56.702-10i0
Heturn Loss -239d8

General Antenna Parameters and Design

I_E[ectrl::al Delay (one direction) 1.185 ns

After long term use with 100W radiated power, anly a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesition as sxplained In the
"Measurement Conditions" paragraph, The SAR data are not affscted by this change. The overall dipole length s still
according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: DSGHzV2-1113_Sep10 Page Sof 8



DASY5 Validation Report for Head TSL
Date: 24.09.2019

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1113

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; 0 =4.53 Sim; e =35.1;p= 1000 k.gfm:f :
Medium parameters used: f = 5600 MHz; ¢ = 4.88 5/m; & =34.6;p= 1000 kg/m” ,
Medium parameters used: = 5750 MHz; o = 5.03 8/m; & = 34.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standird: DASYS (IEEE/[EC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHe,
ConvE(4.95, 4.95, 4.95) @ 5600 MHz, ConvF(4.98, 4,98, 4.98) @ 5750 MHz Calibrated:
25.03.2019

« Sensor-Surface: 1.4mm (Mechanical Surface Detéction)

» FElectronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
» DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 78.54 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 2) = 8.09 Wikg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.00 V/m; Power Drift =0.02 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 8.40 W/kg; SAR(10 g) = 2.40 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75,13 V/m; Power Dnift = 0.03 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 19.0 Wikg
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D5GHzV2, Serial No. 1113 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D5GHzV2 — serial no. 1113

5250 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.05 51.71 -6.16
2020.9.23 -24.80 -0.03 50.56 1.15 -5.94 -0.22
2021.9.23 -23.93 0.01 51.89 -0.18 -6.28 0.12

D5GHzV2 - serial no. 1113

5600 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -24.09 56.04 -2.71
2020.9.23 -23.95 0.01 57.70 -1.66 -2.85 0.14
2021.9.23 -24.99 -0.04 56.04 0.01 -2.69 -0.02

D5GHzV2 — serial no. 1113

5750 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2019.9.24 -23.94 56.70 -1.04
2020.9.23 -21.92 0.08 58.56 -1.86 -1.58 0.54
2021.9.23 -22.90 0.04 57.64 -0.94 -1.04 0.00

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958



SPORTON LAB.

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

Dipole Verification Data> D5GHzV2, Serial No. 1113
5250MHz — Head——-2020. 9. 23
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5600MHz — Head——-2020. 9. 23
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SPORTON LAB.

5750MHz — Head——-2020. 9. 23
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SPORTON LAB.

5250MHz — Head——-2021. 9. 23
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5600MHz — Head———2021. 9. 23
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5750MHz — Head—-2021. 9. 23
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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is fixed using a screw, over tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the DAE
in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked to indicate that a fragile instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given in
the corresponding configuration file.

Important Note:

Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.
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