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SAR TEST RESULTS SUMMARY

Highest Reported 1g SAR
Operation Frequency Bands Head (Wikg) Body-Worn (I{,lvl;ll:g
(Gap O0mm) (Gap 0mm)
PTT(462.6625-467.6875MHz) 0.08 / 1.6
Maximum Simultaneous Transmission SAR
Items G20 LN Limits
(Gap Omm) (Gap Omm)
Sum SAR(W/kg) N/A N/A 1.6
SPLSR N/A N/A 0.04
EUT Received Date: | 2024/02/09
Tested Date: | 2024/03/15
Tested Result: | Pass
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Test Facility

The Test site used by China Certification ICT Co., Ltd (Dongguan) to collect test data is located on the
No. 113, Pingkang Road, Dalang Town, Dongguan, Guangdong, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the

FCC Public Access Link (PAL) database, FCC Registration No. : 442868, the FCC Designation No. :
CN1314.

Declarations

China Certification ICT Co., Ltd (Dongguan) is not responsible for the authenticity of any test data
provided by the applicant. Data included from the applicant that may affect test results are marked with a
triangle symbol “ A”. Customer model name, addresses, names, trademarks etc. are not considered data.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

This report cannot be reproduced except in full, without prior written approval of the Company.

This report is valid only with a valid digital signature. The digital signature may be available only under
the Adobe software above version 7.0.

This report may contain data that are not covered by the accreditation scope and shall be marked with an
asterisk “k”.
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China Certification ICT Co., Ltd (Dongguan)

1. GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

EUT Name:

Range Protective Ear Muffs RF

EUT Model:

R-100HD-RF

Trade Name:

Angry Stage

Device Type:

Portable

Exposure Category:

General Population/Uncontrolled Exposure

Antenna Type(s): | Integral Antenna
Body-Worn Accessories: | None
Face-Head Accessories: | None
Operation Mode: | PTT FM
ey i ngMHz(462.6625-462.7125MHz)
7MHz(467.5625-467.6875 MHz)
RF Output Power(ERP): 462MHZz(462.6625-462.7125MHz): 22.57dBm

467MHz(467.5625-467.6875 MHz): 22.49dBm

Power Source:

DC 3.7V from Rechargeable Battery

Serial Number:

2132-1

Normal Operation:

Head
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1.2 Test Specification, Methods and Procedures

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IEC/IEEE 62209-
1528:2020, the following FCC Published RF exposure KDB procedures:

KDB 447498 D04 Interim General RF Exposure Guidance v01
KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
KDB 865664 D02 RF Exposure Reporting v01r02

KDB 643646 D01 SAR Test for PTT Radios v01r03

TCB Workshop April 2019: RF Exposure Procedures
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1.3 SAR Limits

FCC Limit
SAR (W/kg)
(General Population / (Occupational /
DHORILE LI I Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 04
Spatial Peak
(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual

who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be

incurred by people who are aware of the potential for exposure (i.e. as a result of employment or

occupation).

Population/Uncontrolled Environments Spatial Peak limit 1.6W/kg for 1g SAR applied to the EUT.
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Report No.: CR240209738-SA

1.4 FACILITIES

The Test site used by China Certification ICT Co., Ltd (Dongguan) to collect test data is located on the No.
113, Pingkang Road, Dalang Town, Dongguan, Guangdong, China.

The test sites and measurement facilities used to collect data are located at:

[ 1SAR Lab 1

X] SAR Lab 2
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Report No.: CR240209738-SA

2. SAR MEASUREMENT SYSTEM

These measurements were performed with the automated near-field scanning system DASYS from Schmid
& Partner Engineering AG (SPEAG) which is the Fifth generation of the system shown in the figure

hereinafter:

DASYS System Description

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

® An isotropic field probe optimized and calibrated for the targeted measurement.

® A data acquisition electronics (DAE) which performs the signal application, 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.

® 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.

® 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.

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

® A computer running Win7 professional operating system and the DASY52 software.

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

® The phantom, the device holder and other accessories according to the targeted measurement.

DASYS5 Measurement Server

The DASY5 measurement server is based on a PC/104 CPU
board with a 400MHz Intel ULV Celeron, 128MB chip-disk
and 128MB RAM. The necessary circuits for communication
with the DAE4 (or DAE3) electronics box, as well as the 16
bit AD-converter system for optical detection and digital I/O
interface are contained on the DASY5 I/O board, which is
directly connected to the PC/104 bus of the CPU board.

The measurement server performs all real-time data
evaluation of field measurements and surface detection,
controls robot movements and handles safety operation. The
PC operating system cannot interfere with these time critical
processes. All connections are supervised by a watchdog, and disconnection of any of the cables to the
measurement server will automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with an expansion port which is reserved
for future applications. Please note that this expansion port does not have a standardized point out, and
therefore only devices provided by SPEAG can be connected. Devices from any other supplier could
seriously damage the measurement server.

Data Acquisition Electronics

The data acquisition electronics (DAE4) consist 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 with a 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 mechanical probe mounting device includes two different sensor systems for frontal and sideways
probe contacts. They are used for mechanical surface detection and probe collision detection.

The input impedance of both the DAE4 as well as of the DAE3 box is 200MOhm; the inputs are
symmetrical and floating. Common mode rejection is above 80 dB.
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EX3DV4 E-Field Probes

Frequency 4 MHz - 10 GHz
Linearity: + 0.2 dB (30 MHz to 10 GHz)

Directivity + 0.1 dB in TSL (rotation around probe axis)
+ 0.3 dB in TSL (rotation normal to probe axis)

Dynamic 10 puW/g to > 100 mW/g
Range Linearity: = 0.2 dB (noise: typically < 1 pW/g)

Dimensions 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

Application High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields); the only probe that enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.

Compatibility | DASY3, DASY4, DASYS52, DASY6, DASYS SAR, EASY6,
EASY4/MRI

Calibration Frequency Points for ES3DV2 E-Field Probes SN: 3019 Calibrated: 2024/2/8

Calibration Frequency Range(MHz) Conversion Factor

Frequency

Point(MHz) From To X Y Z
150 Head 100 200 7.38 7.38 7.38
150 Body 100 200 7.15 7.15 7.15
450 Head 350 550 6.76 6.76 6.76
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ELI Phantom

The ELI phantom is intended for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30MHz to 6 GHz. ELI
is fully compatible with the latest draft of the use of all known tissue
simulating liquids. ELI has been optimized for performance and can be
integrated into a SPEAG standard phantom table. A cover is provided to
prevent evaporation of water and changes in liquid parameters. Reference
markings on the phantom allow installation of the complete setup, including
all predefined phantom positions and measurement grids, by teaching three
points.

The phantom can be used with the following tissue simulating liquids:

® Sugar-water-based liquids can be left permanently in the phantom.
Always cover the liquid when the system is not in use to prevent
changes in liquid parameters due to water evaporation.

® DGBE-based liquids should be used with care. As DGBE is a softener
for most plastics, the liquid should be taken out of the phantom, and the
phantom should be dried when the system is not in use (desirable at least
once a week).

® Do not use other organic solvents without previously testing the solvent resistivity of the phantom.
Approximately 25 liters of liquid is required to _fill the ELI phantom
Robots

The DASYS5 system uses the high precision industrial robot. The robot offers the same features important
for our application:

® High precision (repeatability 0.02mm)

® High reliability (industrial design)

® [ ow maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)

® Jerk-free straight movements (brushless synchrony motors; no stepper motors)

® [ow ELF interference (motor control fields shielded via the closed metallic construction shields)

The above mentioned robots are controlled by the Staubli CS7MB robot controllers. All information
regarding the use and maintenance of the robot arm and the robot controller is contained on the CDs
delivered along with the robot. Paper manuals are available upon request direct from Staubli.
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SAR Scan Procedures
Step 1: 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. The minimum distance of probe sensors to surface is
1.4 mm. This distance cannot be smaller than the distance of sensor calibration points to probe tip as
defined in the probe properties.

Step 2: Area Scans

Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be
conducted. Scans defined for FCC applications utilize a 15mm 2 step integral, with 1.5mm interpolation

used to locate the peak SAR area used for zoom scan assessments.

Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will
provide the user with the option of assessing each peak location individually for zoom scan averaging.

Area Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

=3 GHz >3 GHz
Maximum distance from closest measurement point . i . <
. . Smm + 1 mm 46 1n(2) mm + 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 T - -
=2 GHz: =15 mm 3—4GHz: =12 mm
2-3GHz: =12 mm 4—-6 GHz: = 10 mm

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
af least one measurement point on the test device.

Maximum area scan spatial resolution: AXarea, A¥Area
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Step 3: Zoom Scan (Cube Scan Averaging)

The averaging zoom scan volume utilized in the DASY5 software is in the shape of a cube and the side
dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated tissue.
A density of 1000 kg/m” is used to represent the head and body tissue density and not the phantom liquid
density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side length of
the 1g cube is 10mm,with the side length of the 10g cube is 21.5mm.

Zoom Scan Parameters extracted from KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz

=3 GHz =3 GHz
: . : =2 GHz: =8 mm 3-4GHz: =5 mm
Maximum zoom scan spatial resolution: AXzeom, AVZeom 5 3 CHE S i & B Hn!
3-4GHz:=4mm
uniform grid: Azz.om(n) =< 5 mm 4-5GHz =3imm

5—6GHz: =2mm

Maximum zoom

scan spatial AZzo0m(1)” between ek e F
e 1¥ two points closest =4 mm 4-5GHz: =25 mm
phantom surface graded | to phantom surface 5-6GHz: =2mm
grid
AZzoom(n=1):
between subsequent = 1.5-AZzoom(n-1) mm
points

3-4GHz: =28 mm

X V.Z = 30 mm 4—-5GHz: =25 mm

5—6GHz: =22 mm

Note: & 1s the penetration depth of a plane-wave at normal incidence to the tissue medium; see TEEE Std
1528-2013 for details.

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of
KDB Publication 447498 15 <1 4 W/ke. <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.

Minimum zoom
scan volume

Step 4: Power Drift Measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives
the field difference in dB from the reading conducted within the last Power Reference Measurement. This

allows a user to monitor the power drift of the device under test within a batch process. The measurement
procedure is the same as Step 1.

When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is
modified in order to conform to the tangent surface.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for typical

test applications (including FCC) utilize a physical step of 7 X7 x 7 (Smmx5Smmx5mm) providing a
volume of 30 mm in the X & Y & Z axis.
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The head tissue dielectric parameters recommended by the IEC/IEEE 62209-1528:2020

Recommended Tissue Dielectric Parameters for Head liquid

Table 2 — Dielectric properties of the tissue-equivalent medium

Real part of the !
Frequency complex relative Conductivity, 7 Penetration depth
permittivity, = (E-field). é

MHz Sim mm

P 55,0 0,75 293,0

13 53,0 075 185,5
o 55,0 0,75 112,B
150 52,2 0,78 62,0
300 453 0.e7 46,1
450 43,5 0,87 43,0
750 41,9 0,89 39,8
B35 41,5 0,60 38,0
200 41,5 0,87 36,2
1450 40,5 1,20 28,6
1 E0O 40,0 1,40 243
1800 40,0 1,40 243
1850 40.0 1.40 243
2 000 40,0 1,40 243
2100 23,8 1,49 22,8
2 450 0z 1,80 18,7
2 600 39,0 1,96 17,2
3 ooa 38,5 2,40 14,0
3 500 379 2.9 114
4000 ar4 343 10,0
4 500 36.8 154 8.7

Real part of the 5
Frequency complex relative Conductivity, & Penetrafinn depif
permittivity, = (E-field). &

MHz Sim mim

5 000 36,2 4,45 1.5

5200 36,0 4,68 B4

5400 358 4,86 8.1

5 600 355 5,07 7.5

5 BOOD 25,2 5,27 T.3

& 000 35,1 548 7.0

& 300 4.5 607 8.7

7 000 339 6,65 0.4

T 500 33,3 7.24 8.1

& 000 32,7 7.84 5.8

& 500 3z B48 5.3

9 000 M6 5,08 4.8

9 500 31,0 971 4.4

10 000 30,4 10,40 4.0
MOTE For convenience, permittivity and conductivity values are linearly interpolated for frequencies
that are not a part of the original data from Drossos et al. [2]. They are shown in italics in Table 2. The
talicized walues are linearly interpolated (below 5800 MHz) or extrapolated (abowe 5800 MHz) from
the non-italicized values that are immediately above and below these values.
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3. EQUIPMENT LIST AND CALIBRATION

3.1 Equipments List & Calibration Information

Equipment Model S/N CaliIl));ztlzion Clz:l)llillzr]z;l:;)en
DASYS5 Test Software DASY52.8 N/A NCR NCR
DASYS5 Measurement Server DASYS55.0.28 1123 NCR NCR
Data Acquisition Electronics DAE4 1354 2023/11/17 | 2024/11/16
E-Field Probe ES3DV2 3019 2024/2/8 2025/2/7
Mounting Device MD4HHTVS BJPCTCO0152 NCR NCR
Oval Flat Phantom ELI V5.0 1078 NCR NCR
Dipole, 450MHz D450V3 1096 2022/11/17 | 2025/11/16
Simulated Tissue 450 MHz Head TS-450 Head 2109045001 Each Time /
Network Analyzer 8753B 2828A00170 2023/10/17 | 2024/10/16
Dielectric assessment kit 1319 SM DAK 040 CA NCR NCR
MXG Vector Signal Generator N5182B MY51350144 2023/3/31 2024/3/30
Power Meter ML2495A 1106009 2023/8/4 2024/8/3
Power Amplifier ZHL-5W-202-S+ 416402204 NCR NCR
Directional Coupler 441493 520Z NCR NCR
Attenuator 20dB, 100W LN749 NCR NCR
Attenuator 6dB, 150W 2754 NCR NCR
Thermometer DTM3000 3892 2023/3/31 2024/3/30
Thermohygrometer HTC-1 N/A 2023/3/31 2024/3/30
Spectrum Analyzer FSU26 100147 2023/3/31 2024/3/30
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4. SAR MEASUREMENT SYSTEM VERIFICATION

4.1 Liquid Verification

Network Analyzer

Reflection

Transmission

HP-1B

Test Port Test Port
I I
» —
£ D
Prohe
Liquid Verification Setup Block Diagram
Liquid Verification Results
Liquid Target Value Df Ita
Frequency Liquid Type Parameter (%) Tolerance

(MH2) AP o o AO | )

& & Aar

(S/m) (S/m) (S/m)

450 Simulated Tissue 450 MHz Head | 43.472 | 0.857 | 43.5 | 0.87 | -0.06 | -1.49 +5
462.6875 Simulated Tissue 450 MHz Head | 42.394 | 0.867 | 43.43 | 0.87 | -2.39 | -0.34 +5
467.6375 Simulated Tissue 450 MHz Head | 42.348 | 0.876 | 43.41 | 0.87 | -245| 0.69 +5

*Liquid Verification above was performed on 2024/03/15.
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4.2 System Accuracy Verification

Prior to the assessment, the system validation kit was used to test whether the system was operating within
its specifications of £10%. The validation results are tabulated below. And also the corresponding SAR

plot is attached as well in the SAR plots files.

The spacing distances in the System Verification Setup Block Diagram is given by the following:

a) s=15mm = 0,2 mm for 300 MHz < <1 000 MHz;
b) s=10 mm £ 0,2 mm for 1 000 MHz < f <3 000 MHz;
¢) s=10mm = 0,2 mm for 3 000 MHz < f < 6 000 MHz.

System Verification Setup Block Diagram

Tuning —

element __ /
—/

Spacer

Signal
Generator

System Accuracy Check Results

3D Probe positioner

ield probe
"y [ Fiat Phantom

==L J{

I — x
Att1

ew)

Input Measured Target
Date Frg}al:le(;lcy Liquid Type Power SAR Value lz:e/lt)a Tol(eo;a)nce
(1) (]
W) (W/kg) (W/kg)
Simulated Tissue
2024/03/1 +
024/03/15 450 MHz 450 MHz Head 1 lg 4.62 4.56 1.32 10
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4.3 SAR SYSTEM VALIDATION DATA
System Performance 450 MHz

DUT: Dipole 450 MHz; Type: D450V 3; Serial: 1096

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used: f= 450 MHz; ¢ = 0.857 S/m; &, = 43.472; p = 1000 kg/m’
Phantom section: Flat Section

DASYS5 Configuration:

e Probe: ES3DV2 - SN3019; ConvF(6.76, 6.76, 6.76) @ 450 MHz; Calibrated: 2024/2/8
e Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1354; Calibrated: 2023/11/17

e  Phantom: ELI v5.0; Type: QDOVAO02AA; Serial: TP:1078

e  Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 (7470)

Area Scan (7x21x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 4.82 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5Smm
Reference Value = 56.67 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 6.54 W/kg

SAR(1 g) =4.62 W/kg; SAR(10 g) = 3.13 W/kg

Maximum value of SAR (measured) =4.76 W/kg

dB
]

-1.06

-2.12

-3.18

-4.24

-h.30

0 dB = 4.76 W/kg = 6.78 dBW/kg
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5. EUT TEST STRATEGY AND METHODOLOGY

5.1 Test positions for head-worn configurations

A typical example of a clothing-integrated device is a wireless communication device integrated into a
jacket to provide voice communications through an embedded speaker and microphone. This category also
includes head-mounted devices with integrated wireless communication devices.

All wireless or RF transmitting components shall be positioned against the flat phantom (or specific
phantoms) that correspond to the intended use conditions when they are integrated into the clothing
Devices integrated in head-mounted devices may be tested using the SAM phantom (if appropriate) or
specific phantoms

1EC

5.2 Test Distance for SAR Evaluation

In this case the DUT(Device Under Test) is set directly against the phantom, the test distance is Omm for
Head mode.
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5.3 SAR Evaluation Procedure
The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was
used as a reference value for assessing the power drop. The SAR at this point is measured at the start
of the test and then again at the end of the testing.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 4 mm
from the inner surface of the shell. The area covered the entire dimension of the head or radiating
structures of the EUT, the horizontal grid spacing was 15 mm x 15 mm, and the SAR distribution was
determined by integrated grid of 1.5mm x 1.5mm. Based on these data, the area of the maximum
absorption was determined by spline interpolation. The first Area Scan covers the entire dimension of
the EUT to ensure that the hotspot was correctly identified.

Step 3: Around this point, a volume of 30 mm x 30 mm x 30 mm was assessed by measuring 7x 7 x 7
points. On the basis of this data set, the spatial peak SAR value was evaluated under the following
procedure:

1) The data at the surface were extrapolated, since the center of the dipoles is 1.2 mm away
from the tip of the probe and the distance between the surface and the lowest measuring point is
1.3 mm. The extrapolation was based on a least square algorithm. A polynomial of the fourth
order was calculated through the points in z-axes. This polynomial was then used to evaluate the
points between the surface and the probe tip.

2) The maximum interpolated value was searched with a straightforward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed by the
3D-Spline interpolation algorithm. The 3D-Spline is composed of three one dimensional splines
with the “Not a knot"-condition (in x, y and z-directions). The volume was integrated with the
trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to calculate the
averages.

All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by
more than 5%, the evaluation was repeated.
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6. CONDUCTED OUTPUT POWER MEASUREMENT

6.1 Test Procedure

The RF output of the transmitter was connected to the input of the Spectrum Analyzer through sufficient

attenuation.
EUT Attenuator Spectrum
(20dB) Analyzer
PTT
The Spectrum Analyzer setting:
RBW VBW
100 kHz 300 kHz
6.2 Maximum Target Output Power
Max. ERP(with
Frequency Band tolerance) for Production
Unit (dBm)
462MHz(462.6625-462.7125MHz) 22.8
467MHz(467.5625-467.6875 MHz) 22.8
6.3 Test Results:
Conducted .
Frequency Antenna Gain ERP
Mode (MHz) Out?(;ll; I[I)l())wer (dBd) (dBm)
462MHz(462.6625-462.7125MHz) 462.6875 26.72 -4.15 22.57
467MHz(467.5625-467.6875 MHz) 467.6375 26.64 -4.15 22.49
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ﬂ”mﬂﬂ{r)ﬂﬁﬂtﬂﬁﬁc’ﬂ

Antennas Location:
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7. SAR MEASUREMENT RESULTS

This page summarizes the results of the performed dosimetric evaluation.

7.1 SAR Test Data

Environmental Conditions

Temperature: | 21.7-22.8 C
Relative Humidity: 51%
ATM Pressure: | 101.5 kPa
Test Date: | 2024/03/15

Test Results:

Testing was performed by Aixlee Li.

M Max. 1 g SAR Value(W/kg)
Frequency Worn AX. | Rated oo PTT
flesih uge (MHz) | accessories ERP | bower Scaled | V€3S | 5g0, |Scaled| o, o
(dBm) ca’ed ! SAR ° | SAR 0
(dBm) | pactor Factor
Head 462.6875 None 2257 22.8 1.054 | 0.148 | 0.074 | 0.08 1#
(0 mm) 467.6375 None |22.49 | 228 | 1.074 | 0.096 | 0.048 | 0.05 24

Note:

by Multiplying 50%.
2. Passive body-worn and audio accessories generally do not apply to the head SAR of PTT radios.
3. The whole antenna and radiating structures that may contribute to the measured SAR or influence the SAR

distribution has been included in the area scan.

1. For a PTT, only simplex communication technology was supported, so the SAR value need to be corrected
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8. SAR SIMULTANEOUS TRANSMISSION DESCRIPTION

This product only has one transmitters and does not have simultaneous transmit capabilities.
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9. SAR PLOTS

Plot 1#: 462.6875SMHz_Head

DUT: Range Protective Ear Muffs RF; Type: R-100HD-RF; Serial: 2132-1

Communication System: FM; Frequency: 462.688 MHz;Duty Cycle: 1:1
Medium parameters used: f = 462.688 MHz; 6 = 0.867 S/m; g, = 42.394; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV2 - SN3019; ConvF(6.76, 6.76, 6.76) @ 462.688 MHz; Calibrated: 2024/2/8
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1354; Calibrated: 2023/11/17

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1078

Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 (7470)

Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.105 W/kg

Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5Smm
Reference Value = 11.38 V/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.194 W/kg

SAR(1 g) = 0.148 W/kg; SAR(10 g) = 0.105 W/kg

Maximum value of SAR (measured) = 0.141 W/kg

-1.62

-3.24

-4.87

-6.49

-8.11

0dB =0.141 W/kg =-8.51 dBW/kg
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Plot 2#: 467.6375MHz_ Head

DUT: Range Protective Ear Muffs RF; Type: R-100HD-RF; Serial: 2132-1

Communication System: FM; Frequency: 467.637 MHz;Duty Cycle: 1:1
Medium parameters used: f=467.637 MHz; 6 = 0.876 S/m; g, = 42.348; p = 1000 kg/m3
Phantom section: Flat Section

DASYS5 Configuration:

Probe: ES3DV2 - SN3019; ConvF(6.76, 6.76, 6.76) @ 467.637 MHz; Calibrated: 2024/2/8
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1354; Calibrated: 2023/11/17

Phantom: ELI v5.0; Type: QDOVAO002AA; Serial: TP:1078

Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 (7470)

Area Scan (9x13x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.118 W/kg

Zoom Scan (6x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5Smm
Reference Value = 11.38 V/m; Power Drift=0.17 dB

Peak SAR (extrapolated) = 0.143 W/kg

SAR(1 g) = 0.096 W/kg; SAR(10 g) = 0.071 W/kg

Maximum value of SAR (measured) =0.110 W/kg

-1.3

-2.62

-3.93

-h.24

-6.55

0dB=0.110 W/kg =-9.59 dBW/kg
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APPENDIX A MEASUREMENT UNCERTAINTY

The uncertainty budget has been determined for the measurement system and is given in the following

Table.
Measurement uncertainty evaluation for IEC/IEEE 62209-1528:2020 SAR test
Prob
Input tity X; . . Div.” )= =
Symbol put quantity L Ref. Dist.” Une v u(x) ™ u() vi
(source of uncertainty) PDF. a(x;) q; a(x;)/q; ciru(x;)
1
Measurement system errors
N
CF Probe calibration 8.4.1.1 (k=2) 7.8 2 3.9 1 3.9 0
CF it Probe calibration drift 8.4.1.2 R 1.2 V3 0.7 1 0.7 0
LIN Probe linearity and detection limit 8.4.13 R 6.2 V3 3.6 1 3.6 0
BBS Boundary signal 8.4.1.4 R 1.4 V3 0.8 1 0.8 o
ISO Probe isotropy 8.4.1.5 R 10.2 V3 59 1 5.9 o
DAE Other probe and data acquistion 8416 N 13 1 13 | 13 w
errors
AMB RF ambient and noise 8.4.1.7 N 1.4 1 1.4 1 1.4 0
Axyz Probe positioning errors 8.4.1.8 N 1.3 1 1.3 2/8 1.5 0
DAT Data processing errors 8.4.1.9 N 2.6 1 2.6 1 2.6 0
Phantom and device(DUT or validation antenna)errors
M t of phant
LIO(0) casutement o1 pRAiom 842.1 N 2.7 1 2.7 CorCa 2.7 P
conductivity(o)
L [Q( T.) Temperature effects(medium) 8.4.2.2 R 0.1 V3 0.07 Cp, Co 0.07 o0
EPS Shell permittivity 8423 R 3.6 V3 2.1 See8.4.2.3 2.1 o
Distance between the radiating
DIS element of the DUT and the 8.4.2.4 N 4.7 1 4.7 2 9.4 @
phantom medium
Repeatability of positioning the
D,,. DUT or source against the 84.25 N 2.3 1 2.3 1 2.3 5
phantom
H Device holder effects 8.4.2.5 N 6.6 1 6.6 1 6.6 ©
MOD Effect of operating mode on 8.4.2.7 R 8.8 V3 5.1 1 5.1 ©
TAS Time-average SAR 8.4.2.8 R 2.4 V3 14 1 1.4 ©
Variation in SAR due to drift in
RF & 8.42.9 N 12 1 1.2 1 1.2
drift output of DUT *
Validation antenna
VAL uncertainty(validation 8.4.2.10 N 42 1 42 1 42 ©
measurement only)
Uncertainty in accepted
P;, power(validation measurement 8.4.2.11 N 4.8 1 4.8 1 4.8 0
only)
Corrections to the SAR result(if applied)
Phantom deviation fr
C(e',0) antom deviation from 843.1 N 1.6 1 1.6 1 1.6 o
target(e',0)
C(R) SAR scaling 8.43.2 R 5.0 \3 2.9 1 2.9 ®
u(AS4R) Combined uncertainty RSS 13.9 1 13.9 1 13.9
U Expanded uncertainty and effective U= 278 veff=

degrees of freedom

aOther probability distributions and divisors may be used if they better represent available knowledge of the quantities concerned.
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APPENDIX B EUT TEST POSITION PHOTOS

Liquid depth > 15¢m
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Head Setup Photo (0mm)
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APPENDIX C CALIBRATION CERTIFICATES

Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zeughaussirasse 43, 8004 Zurich, Switzeriand

Accrediled by the Swiss Acoreditation Service (SAS)
The Swiss Accreditation Service |z one of the signatoriea to the EA
Multilaleral Agresmani for lhe recognifion of calibration cerlificales

Cilant I BACL
l Shenzhen

wo

Mg

Schwelzer|scher Kalibrlerdienst

Service sulase d'élalonnage
Sarvizlo svizzeno di tarabura
Swize Calibralion Sorvice

editation No.: SCS 0108

] Cerlificale No. [ ES-3019_Feb24

[ CALIBRATION CERTIFICATE

| r

Objec

Calibralion procedurefs)

Calibration data

ES3DVZ - SN:3019

QA CAL-01.v10, QA CAL-12.v10, QA CAL-23.v6, QA CAL-25.v8
Calibration procedure for dosimetric E-field probes

February 08, 2024

Thiz callbratian certificate documents the ireceabilily to national standands, whish realize the physical units of measuramants (S1).
The measurements and the uncerfainiies with confidanos probability ane given on the folowing pages and ane part of the cerlificate.

Al calibrations have bean condusted in the clased laboraory facility: anvironmeant femparaturs (22 + 31°C and humidity < 70%,
Calbration Equipment used (METE crilical for calibration)

[ Primary Standards [16 Cal Datta [Cariiicate Mo Scheduled Calbralion
| Power metar NHFZ SN: 104778 30-Mar-23 (Mo, 217-03B0405805) hlar-24 |
| Power sunsor NRP-Z31 BN 100244 30-Mar-23 (No. 217-03804) Mar-24

OCF DAK-3.5 (weighlad) (SN 1248 05-Oct-23 (ODCF-DAKIE-1248_Oct23) Oct-24

OCP DAK-12 SN 1016 05-0cl-#3 [OCP-DAK12-1016_Ocizd) Oict-24

RAafarence 20 dB Allenualor | SN: CC2552 (20%) 30-Mar-23 (Mo, 217-03809) Mar2d

bAES AR 15-Mar-Z3 Mo, DAE4-B60_Marzay War-24
| Relerenca Probe EX30VA | SN: 7343 03-Mov-23 (Mo, EX3-7348_Hoved) | Mow-24
 Sacandary Standards o Cheach Date (In house) Scheduled Gheck

Power meter E44198 SN GB41203874 0B-Apr-16 {in howse check Jun-23) In house check: Jun-24

Fowar sansar E44124 BN MY41498087 0B-Apr-16 {in houss check Jun-22) In house check: Jun-24

Power sansar E4412A SH: DO 10210 0B-APF-16 (in hause chack Jun-22) In howse check: Jun-24 |
_RF ganerator HF 86480 SN: UIS3642001700 04-fug-59 in house check An-22) | I house chedk: Jun-24

Helwiork Analyzor EBG56A | SN: USA0B04TT 31-Mar-T4 {in hausa chack Oct-22) [ T housa chack: Oct-24 |

Mame Function Su'g|1Turu
\
Calbrated by Claudio Leublar Labaratory Tachniclan .
Approved by Sven Kithn Tachrieal Manager Cq /
£ .
tssued: February OB, 2024

This calibralion cartificate shall not be reproducnd axcapt in full withoul writton approval of the Isbaratary.

Cartificale Mo: ES-3019_Feb24
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A iy, S Sohweizersoher Kalibriendlansl
Calibration Laboratory of S, o Service sulsse d'élalonnage
Schimid & Parlner =T, : Servizio svizzero di tarafurn
Engineering AG B S  Swiss Callbration Sarvice
Zaughausstrasse 43, B0 Zurich, Switrarlend ’.;,/,;:H‘I\“
Accredited by the Swiss Accreditation Servics (SAS) Accreditation Mo.: SCS 0108
The Swiss Accredilatlon Service |s one of the slgnalores o the EA
Muliilatersl Agreament for the recognition ol calibrallon cerlificates
Glossary
TSL tisgwe simulating Bquid
MNORM:, .z sensltivily In free space
CarvF senglithvity in TSL [ NORMz, v,z
pcp diode compression polnl
CF cres! factor (1iduty_cycle) of the RF signal
ABG D modulation dependant linearization paramelers
Polarization s @ ratation arownd probe auxis
Podarizalion 4 1 ratation around an axis that is in the plane normal to probe atis (81 measuremenl canler), ie., f=01s

normal bo probe axis
Connector Angle  information used in DASY system 1o align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) [ECYIEEE G2209-1528, "Measuremenl Procedure For The Assessment Of Specilic Absarption Rate OF Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices = Part 1525: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Octobar 2020.

b} KDB 865664, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

= MDAy, vz Assessed for E-field polarization 4= 0 (f = 900 MHz in TEM-cell; = 1800MHz; R22 waveguide). NORMx, v,z
are only intermediale veluas, i.e., the unceriainties of NORMs,y,2 does not affect the E2-fald uncartainty inside TSL (see
below ComdF),

NORM(Tix, .z = NORMx, ).z * frequency_response (see Frequency Response Charl). This linearization Is implementad in
DASY4 software versions tater than 4.2. The uncertainty of the frequency response is inciuded in the stated uncertainty of
ConvF

OGPy, pz: DCP are numerical linearization parameders assessed basad on he dala of power sweep with CW signal. DCP
doas nol dapand on fragquency nor media.

PAR: PAR is the Peak to Avarage Ratio Lhat is not calibrated but determined besed on the signal characteristics

Axyz; Bxyz; Cxy,z; Dxyz; VAx pz: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for spacific modulation signal. The parameters do not depand on frequency nor media. VA Iz the maximum
calibretion range expressed in AMS voltage across the diode.

ConvF and Boundary Effect Paramerers: Assessed in flat phantom using E-tield (or Temperalure Transfer Standard for

f = 800MHz) and inside wavegulde using anahytical fiedd distributions based on power measurements for (= B00MHz, The
same setups are uzed for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are ghwen. These parameters are used in DASYS soflware lo improve probe accuracy cose lo the
boundary, The sensitivity In TSL comasponds o NORMy, .z * ConvF wharaby the uncerlainly coresponds fo thal given for
CorvF, A requency depandent CanvF ks used in DASY version 4.4 and higher which allows exfending the validity from
+50 MHz to +100 MHz,

Spherical isofropy (30 devialion from isolropy): in a field of low gradients realized using a flat phantom exposed by a patch
antanna,

Sensar Offsed: The sansor offse! corrasponds (o the offset of virtual measurement center from the probe tip (on probe axis).

Mo tolerance reguired.
Conneclor Angle: The angle is assessed using the information gained by determining the NORMY (no unceartainty required).

Ceriificate No: ES-3018_Feb24 Page 2 of 10
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ES3DV2 - BN:3019

Parameters of Probe: ES3DV2 - SN:3019

Basic Calibration Parameters

February 08, 2024

Sensor X Sengor ¥ Sensor Z Une (k=2)
Morm (rvim)E) P 1.04 1.15 0.87 +10.1%
DCP (mv) B 104.2 100.9 1069 +4.7% |
Calibration Results for Modulation Response
UID | Communication System Hame A B C D VR | Max | Max |
dB | dB./uv dé | mv | dew. | Unc®
k=2
0 | CW ¥ | 0.00 0.00 7.00 | O.00 | 116.8 | £1.0% | =4.7%
(Y| ooo] o000 | 1.00 AL
2| 0.00 0.00 .00 %02

Tha raparted uncertainty of measurement is stated as the standard uncertainty of measuraman! multiplied by the coverage
factor k=2, which for a noemal distribution eonesponds io a coverage probability of approximatedly 85%.

A Tha uncertalnlies af Marm %,¥,2 o nal aflect the E2fieid uncerlainty insice TSL (see Pages 5 and &)

B | inearization paramoler unoestaindy for madirum speciied field srengih.

E |ncarainty is determined uging iha max, doviation from irear response applying rectangular disirbulion and & s:prassed fir thes scquare of the finld vakie.

Cerfilicate No: ES-3019_Feb24
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ES3DVE - 5N:3018

Parameters of Probe: ES3DV2 - SN:3019

Other Probe Paramelers

February 08, 2024

Sansor Arrangament - | Triangular |
Connector Angle -67.7°
Mechanical Surtace Detection Mode enabled |
Ciptlcal Surace Detection Mode disablad
Probe Owerall Lemgth 337 mm
Probe Bady Diameter 10mm
Tip Length 10 mm
Tip Diametar 4 mm
Probe Tip 1o Sensor X Calibration Foint 2mm
F'r;:l-hﬂ Tip 1o Sansor ¥ Calibration Paint 2mm
Probe Tip o Sensor £ Calibration Poing 2mm
Recommanded Measuremant Distance irom Surace dmm

Cerlficate No: ES-3019_Feb24 Page 4 of 10
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ES30V2 - SM:3018 Fabruary 08, 2024

Parameters of Probe: ES3DV2 - SM:3019

Calibralion Parameter Determined in Head Tissue Simulating Media

1 (MHz)“ Ratative Conductivity” | ComF X | ComF Y | ConvF Z | Alpha® | Depth® Une
Parmiltivity™ (Sim) {mm) (k=2
150 52.3 0.76 7.38 7.38 7.38 0,00 2.00 +13.3%
450 43.5 0.87 676 676 6.76 0.16 1.30 +13.3%

G Frequency validity abave 300 MMz ol 2100 MHE anly spples for DASY w4 and hgher (sea Page 2}, ate Il I resiricied 1o £50MHz. Tha uncestainty is the
RES of tha CanF uncarlginly at calibration requency and the uncarlainty lor ha indicaled keguancy band. Frequenay validity below 3006H2 I8 210,25,
40, 50 and 0 MHz for ConwF assesemonts af 30, B4, 128, 150 and 220 MHz respectively. Validily ol ComeF asseasad al § MHZ = 4-3MHz, and CamF
asgeesed a1 13MHZ 18 B-19 MHE, Above 5 GH2 Fequancy walkity can ba exiandad 1o +110MHz,

F The probas are caliirated using ¥ssue simulaling liquids [TSL) that deviate for £ and o by less an 5% fom e el vabes [ypically batier han =3%)
and are vald for TSL with deviafions of up e £10% T SAR correcban is appliad

a MphaiDaplih ste dalermined during calibrfon. SPEAG waranls (hal the mmalning deviation ous (o e boundary allect sRar compansatan (s aheys ss
than +1% Tof Inequendes befn 30Hz and bake £2% for Irequendes bepeeen 3-8 GHz al any dislance frger than hall 1ha prode Up damater ram the

baurdary.

Cerlificate No: ES-3019_Feb24 Page 5 of 10
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ES3WZ - 5N:3018 Fabruary 08, 2024

Parameters of Probe: ES3DV2 - SN:3019

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz)® Relative Conduciivity" | ComF X | ConvF ¥ [ cComvEz Alpha® | Depth® Uno
Permittivity” (&/m) {rmm) (k=2
150 61.0 0.20 7.15 7.15 7.15 | 0.00 | 1.00 +13.3%

5 Frecuancy valdity aoue 300 MEE of +104 Miz anly apphes for DASY v 4 and ligher {see Fage 2), alsa il (8 restriciad o £50MHZ. The uncastainty &5 the
REE of tha Camé uncartainty at calibeation requency and the uncariainly for tha indicaled frequancy hand Froquancy validity below 300MHz is =10, 25,
40, 50 and 70 MHz for ConwF assassmaents ak 30, B4, 128, 150 and 230 MHz respeciively. Yaldity ol CanvF assessed o 8 MHEz iz 4-BMHE2, snd ConvF
assessed &1 13 MHz iz B-19MHz, Above 50Kz Frequancy validity can be exlendad o £110MHz

" The probes are calibrated using $ssue simulating liquids (TSL) that deviabe far ¢ and o by less than £5% lrom (he targs| valies [lypcally befisr ihan $3%)
and are vaid for TSL with devialions of up 1o £10% B SAR correclion is applisd

G Apha/Dapth are determined during calibraton. SPEAG waranis (hat the remaining devialion due ba the boundary effect aller compengalion (e aleays bes

than 1% for Inequencies bakow 3 GHz ard below +2% for reguences bestaesn -6 GHz al sy distances beger han hall tha prebe §p dismetss ram fe
boundary.

Cerlificate Mo ES-3019_Feb24 Page 6 of 10
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ES30V2 - BN:201S

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide:R23)

Fabruary 08, 2024

0.9

Frequency response (normalized)

0.8

o7

0.6

05;
f [MHz]

TEM + R22

Uneartainty of Frequency Response of E-fleld: £8.3% (k=2)
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ES30OVE - SM:3019 Fehnaary 08, 2024

Receiving Pattern (¢), =0°

=600 MHz, TEM, 0° I=1800MHz, R22, 0°
a0" a0°
135* " T, 45" ¥ 195° =, 45° Y
7 \ z 27 y z
¥ . " b Tat ; - - b Tot
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/ d 1 \ { ‘ 1 |
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ES30V2 - EN:3018

Dynamic Range f{SARnead)
(TEM call, fgya = 1900 MHz)
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Uncertainty of Linearity Assassment: £0.6% (k=2)
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ES3DV2- SN:aoi9 Fabruary 08, 2024

Conversion Factor Assessment
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Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland /////':-{\R:\ S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

BACL USA

Client

Accreditation No.: SCS 0108

Certificate No: D450V3-1096_Nov22

|ICALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D450V3 - SN:1096

QA CAL-15.v9

Calibration Procedure for SAR Validation Sources below 700 MHz

November 17, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: enviranment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

| Primary S!andards_ 1D # Cal Date :Ceniﬁcatg_ h{o_} Scheduled Calibration e
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator SN: CC2552 (20%) 04-Apr-22 (No. 217-03527) Apr-23
Type-N mismatch combination SN: 310982 / 068327 04-Apr-22 (No. 217-03528) Apr-23
Reference Probe EX3DV4 SN: 3877 31-Dec-21 (No. EX3-3877_Dec21) Dec-22
DAE4 | SN: 654 26-Jan-22 (No. DAE4-654_Jan22) Jan-23
_Secondary Standards D # Check Date (in house) Scheduled Check

Power meter E44198

Power sensor E44124

Power sensor E44124

RF generator HP 8648C

Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB41293874
SN: MY41498087

| sN: 000110210

| sN: Us3842uU01700
| SN: US41080477

Name
Aidonia Gecrgiadou

Sven Kihn

06-Apr-16 (in house check Jun-22)
06-Apr-16 (in house check Jun-22)
06-Apr-16 (in house check Jun-22)
04-Aug-99 (in house check Jun-22)
31-Mar-14 (in house check Oct-22)

Function
Laboratory Technician

Technical Manager

In house check: Jun-24
In house check: Jun-24
In house check: Jun-24
In house check: Jun-24
In house check: Oct-24

Signature

g

Issued: November 17, 2022

This callbration certificate shall not be reproduced except in full without written approval ofl_hg_lg_bgramry.

Certificate No: D450V3-1096_Nov22
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Calibration Laboratory of

5 S  Schweizerischer Kalibrierdienst
Schmid & Partner G Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

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) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

e 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 No: D450V3-1096_Nov22 Page 2 of 8

Page 43 of 51




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR240209738-SA

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version

DASY52

V52.10.4

Extrapolation

Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Frequency 450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 43.5 0.87 mho/m
Measured Head TSL parameters (22.0+0.2)°C 434+6% 0.88 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.15 Wikg
SAR for nominal Head TSL parameters normalized to 1W 4.56 Wikg * 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 0.766 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.04 Wikg £ 17.6 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56.7 0.94 mho/m
Measured Body TSL parameters (220+02)°C 56.2+6 % 0.93 mho/m £ 6 %
Body TSL temperature change during test <0.5°C —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.14 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

4.59 Wikg + 18.1 % (k=2)

SAR averaged over 10 cm?® (10 g) of Body TSL

condition

SAR measured

250 mW input power

0.768 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

3.09 Wikg  17.6 % (k=2)

Certificate No: D450V3-1096_Nov22
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.10Q-59jQ

Return Loss -22.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 53.20Q-97jQ
Return Loss -20.1 dB

General Antenna Parameters and Design

I_Electrical Delay (one direction) 1.347 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-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 position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is 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

mnufactured by SPEAG

Certificate No: D450V3-1096_Nov22 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 17.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1096

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f= 450 MHz; o = 0.88 S/m; & = 43 .4- p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-201 ] )

DASY52 Configuration:
* Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 26.01.2022
» Phantom: ELI v4.0; Type: QDOVAO001BB; Serial: TP:1003
» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 38.88 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 1.15 W/kg; SAR(10 g) = 0.766 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M1 = 64.3%

Maximum value of SAR (measured) = 1.56 W/kg

-1.80
-3.60
-5.40

-7.20

-9.00

0dB = 1.56 W/kg = 1.93 dBW/kg

Certificate No: D450V3-1096_Nov22 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 17.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1096
Communication System: UID 0 - CW: Frequency: 450 MHz
Medium parameters used: f= 450 MHz; 6 = 0.93 S/m: &, = 56.2- p= 1000 kg/m?
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)
DASYS52 Configuration:
* Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 26.01.2022
» Phantom: ELI v4.0; Type: QDOVAO001BB: Serial: TP:1003

» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 42.04 V/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.74 W/kg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.768 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 1.53 W/kg

-1.60
-3.20
-4.80
-6.40

-8.00

0dB=1.53 W/kg = 1.85 dBW/kg
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Impedance Measurement Plot for Body TSL
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Measure Report for Antenna - Dipole
DUT Code: | ADE Cal Date: 031115
Description | Antemma - Dipals pr—— BT
Modsl | D430V3 Humidity. SE%
Mamfactrs | SPEAG Pressur 1017k
Centificate No.: | D4S0V3-1096 Now22 Tester Ear! Gons
TEST SPECIFICATIONS
Specification: | WP 438 SAR. Dipod Verification ersior 2020-Rew )
Specification: Versio:
TEST PARAMETERS
Device Received n Tolermes: | Vs | Calibrared Frequency Rangs WA ez Cal Due Dite: 41115
Equpment Used to perform Measure
Treme Nerwork Analvzsc Ieifier | NAM | Modeb | 87538 | LawCal ( 20231017 | calDue | 20041016
Do | CalbmasionWVerificaion -Kit | Ideesifier | NAM | Model | 85030F | Lamfal | MR | CalDu=| N
Tt Terminator Iemifier | NAMA | Model | ES03110003 | LastCal: | 20251470 | calDue | 2024408
Ttemc Idersifier Model Last Cal: Cal Du=
Ttems Idecsifier Miodiel Last Cal: Cal Du=:
COMMENTS, OPTNICAS and INTERFRE LATIONS
Hane
Prokability Topedance (dB) | TnssrtionLoss (dB) | Vaiue (dB) | Vahe(+-%)
Dhsmibuton
Eﬁ:ﬂi@ s Mormal(k=2) o
FESULTS
Pass
This measurement was a calibration venfication (nstroment parametsrs are within tolermess.)
Measurements are traceable to the infernational System of Units {5I) wia MIST
CALTERATICN DATA ATTACHED
Name Function Signatum
Measure By: Karl Gong SAR Engineer il &U‘_‘j
1/2
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Dipole Calibration Extension

Per FOC EDB 863664 D01, cahbration mtervals of up to 3 years may be conmdered for refevence
dipoles when 1t 15 demwonstated that the SAR tmrget mpedance and retwm loss of 2 dipole have
remamed stable according to the followng requiremnents.

1. The measured SAR does not deviate more than 10% from the tarzet on the calibration

certificate.

ra

requured 20 dB munmmm retwrn-loss requirement.
3. The measurement of real or imazinzry parts of wopedance does not devizte more than 582 from

the previous measurement.

The retum-loss does not desnate more than 20% from the previous meanurement and meets the

The following dipole was checked to pass the above 3 requirements to have 3-year calibration peniod

from calibration date.

i T Real Tmagmary
Inpedence Impedence

2022 Value (dB) 120 2022 Vlue () 56.1 59

2023 Value (dB) -19.4 2023 Value (€8} 536 61

Head Devation (*a) 118 Devation {£2) 25 02

Phantom Lamit (%) | Limit (£2) 5 5
Limut (= dB) 20 Resulis Pass Pasz
Results Pass

SHNTEN  S30.BEF WEE =Am

wx#i% END OF REPORT *##+
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