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1.TEST STANDARDS AND TEST DESCRIPTION

1.1. Test Standards

IEEE Std C95.1, 2005:IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 KHz to 300 GHz.It specifies the maximum exposure limit of 1.6 W/kg as averaged over
any 1 gram of tissue for portable devices being used within 20 cm of the user in the uncontrolled environment.
IEEE Std 1528™-2013: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement Techniques.
FCC Part 2.1093:Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB447498 D01 General RF Exposure Guidance: Mobile and Portable Device RF Exposure Procedures and
Equipment Authorization Policies

KDB648474 D04Handset SAR v01r03: SAR Evaluation Considerations for Wireless Handsets

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz :SAR Measurement Requirements for 100 MHz to 6 GHz
KDB865664 D02 RF Exposure Reporting: RF Exposure Compliance Reporting and Documentation
Considerations

KDB643646 DO1SAR Test for PTT Radios v01r03;Federal Communications CommissionOffice of Engineering
and TechnologylLaboratory Division

1.2. Test Description

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform power .
And Test device is identical prototype.

1.3. General Remarks

Date of receipt of test sample . |June 20, 2019
Testing commenced on : | June 20, 2019
Testing concluded on : | June 27, 2019

1.4. Product Description

TheAltis Technology (Hong Kong) Ltd.’s Model:RX680or the “EUT” as referred to in this report; more general
information as follows,for more details, refer to the user’s manual of the EUT.
General Description

Product Name: Walkie Talkie Two-way Radio
Test Model: RX680
Model Number: RX680, RX685, RX690, RX680 WMT, RX680 HD,RX681, RX682

PCB board, structure and internal of these model(s) are the same, so no
additional models were tested.

Hardware Version: KEPC-1348-X

Software Version: V05

DC 3.7V by Rechargeable Li-polymer Battery (2000mAh)

Recharge by DC 5V/1A adapter

462.550MHz~462.7250MHz (2W)
467.5625MHz~467.7125MHz (0.5W)

Model Declaration:

Power supply:

Frequency Range:

Channel Number: 22 channels
Test Channel: Channel 4, 11 and 19
Channel Spacing: 12.5KHz
Modulation Type: FM
Emission Type: F3E
. 0.5W/2W
Rate Power: , o I .
(It was fixed by the manufacturer, any individual can’t arbitrarily change it.)
Antenna Description: Integral antenna,0dBi (Max.)
Device category: Portable Device
Exposure category: General population/uncontrolled environment
EUT Type: Production Unit

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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1.5. Statement of Compliance

The maximum of results of SAR found during testing for RX680are follows:

<Highest Reported standalone SAR Summary ( 50% duty cycle)>

Highest Reported(W/Kg)
FrequencyBand(MHz) Front of face
(with 25mm separation) Bl
462.5625-462.7125 0.344 0.624
467.5625-467.7125 0.117 0.356
462.5500-462.7250 0.329 0.546

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-2005, and

had been tested in accordance with the measurement methods and procedures specified in IEEE
1528-2013.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2.TEST ENVIRONMENT
2.1. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
Site Description
EMC Lab. . FCC Registration Number is 254912,
Industry Canada Registration Number is 9642A-1.
ESMD Registration Number is ARCB0108.
UL Registration Number is 100571-492.
TUV SUD Registration Number is SCN1081.
TUV RH Registration Number is UA 50296516-001.
NVLAP Registration Code is 600167-0.
FCC Designation Number is CN5024.
CAB identifier is CN0O71.

2.2. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 18-25°C
Humidity: 40-65 %
Atmospheric pressure: 950-1050mbar
2.3. SAR Limits
FCC Limit (1g Tissue)
SAR (W/kg)
(General Population / (Occupational /
2AFOREINE ElLATS Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average(averaged over the 0.08 04
whole body) ' '
Spatial Peak(averaged over any 1 g of 16 8.0
tissue) ' '
Spatial Peak(hands/wrists/ 40 200
feet/anklesaveraged 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).

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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2.4. Equipments Used during the Test

ltem Equipment Manufacturer Model No. Serial No. Cal Date Due Date

1 PC Lenovo G5005 MY42081102 N/A N/A

2 SAR Measurement system SATIMO 4014_01 SAR_4014_01 N/A N/A

3 Signal Generator Agilent E4438C MY49072627 2019-06-11 | 2020-06-10

4 Multimeter Keithley MiltiMeter 2000 4059164 2018-11-15 | 2019-11-14

5 S-parameter Agilent 8753ES US38432944 | 2018-11-15 | 2019-11-14

NetworkAnalyzer
6 Wideband Radio R&S CMW500 103818-1 2018-11-15 | 2019-11-14

Communication Tester
E-Field PROBE SATIMO SSE5 SN 17/14 EP220 | 2018-10-31 | 2019-10-30
SN 38/18 DIP
8 DIPOLE 450 SATIMO SID 450 0G450-465 2018-09-24 | 2021-09-23
COMOSAR OPENCoaxial SN 40/14
9 Probe SATIMO OCPG 68 OCPGE8 2018-11-15 | 2019-11-14
10 SAR Locator SATIMO VPS51 SN 40/14 VPS51 | 2018-11-15 | 2019-11-14
11 CommunicationAntenna SATIMO ANTA57 SN 39/14 ANTA57 | 2018-11-15 | 2019-11-14
FEATURE
12 PHONEPOSITIONING SATIMO MSH98 SN 40/14 MSH98 N/A N/A
DEVICE
13 DUMMY PROBE SATIMO DP60 SN 03/14 DP60 N/A N/A
SN 40/14

14 SAM PHANTOM SATIMO SAM117 SAM117 N/A N/A
15 Liquid measurement Kit HP 85033D 3423A03482 2018-11-15 | 2019-11-14
16 Power meter Agilent E4419B MY45104493 2019-06-11 | 2020-06-10
17 Power meter Agilent E4419B MY45100308 2018-11-28 | 2019-11-27
18 Power sensor Agilent E9301H MY41495616 2018-11-28 | 2019-11-27
19 Power sensor Agilent E9301H MY41495234 2019-06-11 | 2020-06-10
20 Directional Coupler MCLI/USA 4426-20 03746 2019-06-11 | 2020-06-10

Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted three year extended
calibration interval. Each measured dipole is expected to evalute with following criteria at least on annual
interval.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated values;

c) The most recent return-loss results,measued at least annually,deviates by no more than 20% from the
previous measurement;

d) The most recent measurement of the real or imaginary parts of the impedance, measured at least annually is
within 5Q from the provious measurement.

2) Network analyzer probe calibration against air, distilled water and a shorting black performed before

measuring liquid parameters.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3.SAR MEASUREMENTS SYSTEM CONFIGURATION
3.1. SARMeasurement Set-up

The OPENSAR system for performing compliance tests consist of the following items:
A standard high precision 6-axis robot (KUKA) with controller and software.
KUKA Control Panel (KCP)

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with a Video Positioning System(VPS).

The stress sensor is composed with mechanical and electronic when the electronic part detects a change on the
electro-mechanical switch,It sends an “Emergency signal” to the robot controller that to stop robot’s moves

A computer operating Windows XP.

OPENSAR software

Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.
The SAM phantom enabling testing left-hand right-hand and body usage.

The Position device for handheld EUT

Tissue simulating liquid mixed according to the given recipes .

System validation dipoles to validate the proper functioning of the system.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3.2. OPENSAR E-field Probe System

The SAR measurements were conducted with the dosimetric probe EPGO324(manufactured by SATIMO),

designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

ConstructionSymmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

CalibrationISO/IEC 17025 calibration service available.

Frequency

Directivity

Dynamic Range

Dimensions

Application

Isotropic E-Field Probe

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within a
controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

450 MHz to 6GHz;

Linearity:0.25dB(450 MHz to 6GHz)

0.25 dB in HSL (rotation around probe axis)
0.5 dB in tissue material (rotation normal to probe axis)

0.01W/kg to > 100 W/kg;
Linearity: 0.25 dB

Overall length: 330 mm (Tip: 16mm)

Tip diameter: 5 mm (Body: 8 mm)

Distance from probe tip to sensor centers: 2.5 mm

General dosimetry up to 6 GHz

Dosimetry in strong gradient fields

Compliance tests of Mobile Phones

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES /

DETECTOR
DIODE

7

':ls-l.r“ v
. __':__.f

2

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.

Page 11 of 58



http://www.speag.com/services/cal-lab/

SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. Report No.:LCS190618038AEB

3.3. Phantoms

The SAM Phantom SAM117 is constructed of a fiberglass shell ntegrated in a wooden table. The shape of the
shell is in compliance with the specification set in IEEE 1528 and EN62209-1, EN62209-2.The phantom enables
the dosimetric evaluation of left and right hand phone usage as well as body mounted usage at the flat phantom
region. A cover prevents the evaporation of the liquid.Reference markings on the Phantom allow the complete
setup of allpredefined phantom positions and measurement grids by manually teaching three points in the robot.

System checking was performed using the flat section, whilst Head SAR tests used the left and right head profile
sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom
3.4. Device Holder

In combination with the Generic Twin PhantomSAM117, the Mounting Device enables the rotation of the
mounted transmitter in spherical coordinates whereby the rotation points is the ear opening. The devices can be
easily, accurately, and repeatedly positioned according to the FCC and CENELEC specifications. The device
holder can be locked at different phantom locations (left head, right head, flat phantom).

Device holder supplied by SATIMO

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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3.5. Scanning Procedure

The procedure for assessing the peak spatial-average SAR value consists of the following steps

Power Reference Measurement

The reference and drift jobs are useful jobs for monitoring the power drift of the device under test in the
batch process. Both jobs measure the field at a specified reference position, at a selectable distance from
the phantom surface. The reference position can be either the selected section's grid reference point or a
user point in this section. The reference job projects the selected point onto the phantom surface, orients the
probe perpendicularly to the surface, and approaches the surface using the selected detection method.

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running a
detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15 mm is set.
During the scan the distance of the probe to the phantom remains unchanged. After finishing area scan, the field
maxima within a range of 2 dB will be ascertained.

<3 GHz >3 GHz
Maximum distance from closest measurement point - . o s .
F ) i N ] Smm+ 1 mm Lo-g-In(2) mm + 0.5 mm
(geometric center of probe sensors) to phantom surface
¥ - - o - - e
Maximum probe angle from probe axis to phantom 30° 4 1° 200 £ 1°
surface normal at the measurement location
<2 GHz: <15mm 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
at least one measurement point on the test device.

Maximum area scan spatial resolution: AXaces. AVarea

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base is
centered around the maxima found in the preceding area scan.

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
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Power Drift measurement
The drift job measures the field at the same location as the most recent reference job within the same procedure,
and with the same settings. The drift measurement gives the field difference in dB from the reading conducted
within the last reference measurement. Several drift measurements are possible for one reference measurement.
This allows a user to monitor the power drift of the device under test within a batch process. In the properties of
the Drift job, the user can specify a limit for the drift and have OPENSAR software stop the measurements if this
limit is exceeded.

3.6. Data Storage and Evaluation

Data Storage

The OPENSAR software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation (probe
calibration data, liquid parameters and device frequency and modulation data) in measurement files . The
software evaluates the desired unit and format for output each time the data is visualized or exported. This allows
verification of the complete software setup even after the measurement and allows correction of incorrect
parameter settings. For example, if a measurement has been performed with a wrong crest factor parameter in
the device setup, the parameter can be corrected afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected probe
type ([V/Im], [A/m], [°C], [mW/g], [MW/cm?], [dBrel], etc.). Some of these units are not available in certain situations
or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data can also be
exported to perform the evaluation with other software packages.

Data Evaluation

The OPENSAR software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the configuration
modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency
- Crest factor cf
Media parameters: - Conductivity o]
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or they
can be imported into the software from the configuration files issued for the OPENSAR components. In the direct
measuring mode of the multimeter option, the parameters of the actual system setup are used. In the scan
visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the DC-
transmission factor from the diode to the evaluation electronics.If the exciting field is pulsed, the crest factor of the
signal must be known to correctly compensate for peak power. The formula for each channel can be given as:

Vi, — 0, = 17

el

With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,v,2)
cf = crest factor of exciting field
dcpi = diode compression point

From the compensated input signals the primary field data for each channel can be evaluated:
/ Vi

E — ﬁ(‘].d])].‘i}bCS H E? = \‘,-' m
— L r2
H — fieldprobes : H;=+V;- M
With Vi = compensated signal of channel i (i=x,y,2)
Normi = sensor sensitivity of channel i (i=x,y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution
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aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZ]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

The primary field data are used to calculate the derived field units.

i 2
SAR=E;, 1000
with SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density of the
simulation liquid.

3.7. Position of the wireless device in relation to the phantom

General considerations
This standard specifies two handset test positions against the head phantom — the “cheek” position and the “tilt”

position.

The power flow density is calculated assuming the excitation field as a free space field

2
Pipwe) = 12 OF Plouej= Hi0t.37.7
Where P,..=Equivalent power density of a plane wave in mW/cm2

Et=total electric field strength in V/m
Hi.=total magnetic field strength in A/m

Vertical
Center Line

Vertical
Center Line

w,/2 w2 | w2
P P Horizontal |
" e € r—r—

1
, Line ' !
]

] /[jlgr;mltal /
— Line A

Acoustic
Output
Acoustic

Output

Bottom of us

Handset
Bottom of
/ Handset

wy/2

1 1-5-"2

W Width of the handset at the level of the acoustic

W,Width of the bottom of the handset

A Midpoint of the widthw;of the handset at the level of the acoustic output
B Midpoint of the width w, of the bottom of the handset

Picture 1-a Typical “fixed” case handset Picture 1-b Typical “clam-shell” case handset
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Picture 2 Cheek position of

the wireless device on the left side of SAM

Picture 3 Tilt position of the wireless device on the left side of SAM

For body SAR test we applied to FCC KDB447498, KDB248227, KDB648654;
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3.8. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been proven

to be suited for worst-case.lt’s satisfying the latest tissue dielectric parameters requirements proposed by the

KDB865664.
The composition of the tissue simulating liquid
Ingredient 750MHz 835MHz 1800 MHz 1900 MHz 2450MHz 2600MHz 5000MHz
ng)é)ht) Head | Body | Head | Body | Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 39.28 | 51.3 | 4145 | 52.5 54.5 40.2 54.9 40.4 62.7 73.2 60.3 71.4 65.5 78.6
Preventol 0.10 | 010 | 0.10 | 0.10 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
HEC 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DGBE 0.00 | 0.00 | 0.00 | 0.00 | 45.33 | 59.31 | 44.92 | 59.10 | 36.80 | 26.70 | 39.10 | 28.40 | 0.00 | 0.00
Tng%%x_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.2 10.7
Target Frequency Head Body
(MHZz) €r o(S/m) €r o(S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
3.9. Tissue equivalent liquid properties
Dielectric Performance of Head and Body Tissue Simulating Liquid
Test Engineer: Vera Deng
. Measured Target Tissue Measured Tissue -
Tissue Liquid
T Frequency Test Data
ype (MHz) o £ (o} Dev. & Dev. Temp.
450H 450 0.87 43.5 0.84 -3.45% | 43.94 1.01% 21.8 06/22/2019
450B 450 0.94 56.7 0.92 -2.13% | 56.83 0.23% 223 06/24/2019
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3.10.System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice test

frequency.The system check is simple check of repeatability to make sure that the system works correctly at the
time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the relevant
liquids and test system (£10 %).

The output power on dipole port must be calibrated to 20 dBm (100mW) before dipole is connected.

Photo of Dipole Setup
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Justification for Extended SAR Dipole Calibrations
Referring to KDB 865664D01V01r04, 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.While calibration intervals not exceed 3 years.

SID450 SN 38/18DIP 0G450-465Extend Dipole Calibrations

Date of Return-Loss Delta Impi?izgce Delta Ilr;npaegdlzigé Delta
M rement B 9 hm hm
easureme (dB) (%) (ohm) (ohm) (ohm) (ohm)
2018-09-24 -25.95 45.0 -0.5
. . 1W Target Difference percentage -
Vidure | Freueny | power | e | oaRee | O ITSAR, | sARtog [ 0g | hd | pate
(W/Kg) (W/Kg)
100 mW 0.475 0.359
Head 450 Normalize to 0.78 4,92 3.28 -3.46% 9.45% 21.8 06/22/2019
1 Watt 4.75 3.59
100 mW 0.433 0.326
Body 450 Normalize to 433 3.26 3.21 4.78 3.19 -9.41% 2.19% 223 06/24/2019
1 Watt i i
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3.11.SAR measurement procedure

The measurement procedures are as follows:

Front -of-face device

A typical example of a front-of-face device is a two-way radio that is held at a distance from the face of the user
when transmitting. In these cases the device under test shall be positioned at the distance to the

phantom surface that corresponds to the intended use as specified by the manufacturer in the user instructions
(Figure 8a). If the intended use is not specified, a separation distance of 25 mm between the phantom surface
and the device shall be used.

a) Two-way radios

3.12. Power Reduction
The product without any power reduction.

3.13. Power Drrift

To control the output power stability during the SAR test, SAR system calculates the power drift by measuring the
E-field at the same location at the beginning and at the end of the measurement for each test position. This
ensures that the power drift during one measurement is within 5%.
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4.TEST CONDITIONS AND RESULTS

4.1. Conducted Power Results

According KDB 447498D01 General RF Exposure Guidance v06 Section 4.1 2) states that “Unless it is specified
differently in the published RF exposure KDB procedures, these requirements also apply to test reduction and test
exclusion considerations. Time-averaged maximum conducted output power applies to SAR and, as required by §
2.1091(c), time-averaged ERP applies to MPE. When an antenna port is not available on the device to support
conducted power measurement, such as FRS and certain Part 15 transmitters with built-in integral antennas, the
maximum output power allowed for production units should be used to determine RF exposure test exclusion and

compliance.

< Conducted Power>

Frequency

(MHz) channel ERP(dBm)

462.5625-462.7125

462.5625 1 32.46

462.6375 4 32.79

462.7125 7 32.58
467.5625-467.7125

467.5625 8 26.34

467.6375 11 26.66

467.7125 14 26.53
462.5500-462.7250

462.5500 15 32.23

462.6500 19 32.41

462.7250 22 32.37
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4.2. Manufacturing tolerance

462.5625-462.7125
Channel Channel1 Channel 4 Channel 7
Target (dBm) 32.0 32.0 32.0
Tolerance +(dB) 1.0 1.0 1.0
467.5625-467.7125
Channel Channel 8 Channel 11 Channel 14
Target (dBm) 26.0 26.0 26.0
Tolerance +(dB) 1.0 1.0 1.0
462.5500-462.7250
Channel Channel 15 Channel 19 Channel 22
Target (dBm) 32.0 32.0 32.0
Tolerance +(dB) 1.0 1.0 1.0

This report shall not be reproduced except in full, without the written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 22 of 58




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD. Report No.:LCS190618038AEB

4.3. Transmit Antennas and SAR Measurement Position

Top -
Antenna
Left
Right
175mm
N )
Rear View
57mm
Bottom
Antenna information:
| WWAN Main Antenna | FMTX/RX |

Note:
1). Per KDB648474 D04, because the overall diagonal distance of this devices is 113mm<160mm, it is considered
as “Front-of-face” device.

2). Per KDB648474 D04, 10-g extremity SAR is not required when Body-Worn mode 1-g reported SAR < 1.2
W/Kg.
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4.4. SAR Measurement Results

The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR*1(Farget-Pmeasured)/10
Scaling factor=1 O(Ptarget—Pmeasured))MO
Reported SAR= Measured SAR* Scaling factor
Where
Prarget is the power of manufacturing upper limit;
Pmeasured iS the measured power;
Measured SAR is measured SAR at measured power which including power drift)
Reported SAR which including Power Drift and Scaling factor

Duty Cycle
Test Mode Duty Cycle
FM 1:1
4.4.1 SAR Results
SAR Values
SAR14 results(Wikg)
Maximum SAR14
ch. | Freq. | Test Co,’;gxgtred Allowed A g:;.’ffr Scaling | SARiqwith | SAR:qwith | with 50% | Graph
" | (MHz) | Position Power - Factor | 100% duty | 50% duty duty Results
(dBm) (%)
(dBm) cycles cycle cycleRep
orted
measured / reported SAR numbers
462.5625-462.7125
1 462.5625 | Front of face | 32.46 33.00 2.12 1.132 0.468 0.234 0.265
4 462.6375 | Frontof face | 32.79 33.00 4.00 1.050 0.655 0.328 0.344 Plot 1
7 462.7125 | Frontof face | 32.58 33.00 -1.25 1.102 0.529 0.265 0.292
1 462.5625 Body worn 32.46 33.00 2.05 1.132 0.957 0.479 0.542
4 462.6375 Body worn 32.79 33.00 -3.79 1.050 1.189 0.595 0.624 Plot 2
7 462.7125 Body worn 32.58 33.00 0.03 1.102 0.814 0.407 0.448
467.5625-467.7125
8 467.5625 | Frontofface | 26.34 27.00 2.56 1.164 0.113 0.057 0.066
11 467.6375 | Frontofface | 26.66 27.00 1.78 1.081 0.215 0.108 0.117 Plot 3
14 467.7125 | Front of face | 26.53 27.00 -0.51 1.114 0.158 0.079 0.088
8 467.5625 Body worn 26.34 27.00 2.04 1.164 0.431 0.216 0.251
11 467.6375 Body worn 26.66 27.00 -1.97 1.081 0.657 0.329 0.356 Plot 4
14 467.7125 Body worn 26.53 27.00 3.10 1.114 0.394 0.197 0.220
462.5500-462.7250
15 462.5500 | Front of face | 32.23 33.00 3.62 1.194 0.491 0.246 0.294
19 462.6500 | Front of face | 32.41 33.00 -2.61 1.146 0.574 0.287 0.329 Plot 5
22 462.7250 | Front of face | 32.37 33.00 0.07 1.156 0.318 0.159 0.184
15 462.5500 Body worn 32.23 33.00 3.21 1.194 0.650 0.325 0.388
19 462.6500 Body worn 32.41 33.00 -1.06 1.146 0.954 0.477 0.546 Plot 6
22 462.7250 Body worn 32.37 33.00 -2.08 1.156 0.762 0.381 0.440
Remark:

1. The value with black color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest
output power channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such
test configuration(s).
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4.5. SAR Measurement Variability

According to KDB865664, Repeated measurements are required only when the measured SAR is = 0.80 W/kg. If
the measured SAR value of the initial repeated measurement is < 1.45 W/kg with < 20% variation, only one
repeated measurement is required to reaffirm that the results are not expected to have substantial variations,
which may introduce significant compliance concerns. A second repeated measurement is required only if the
measured result for the initial repeated measurement is within 10% of the SAR limit and vary by more than 20%,
which are often related to device and measurement setup difficulties. The following procedures are applied to
determine if repeated measurements are required. The same procedures should be adapted for measurements
according to extremity and occupational exposure limits by applying a factor of 2.5 for extremity exposure and a
factor of 5 for occupational exposure to the corresponding SAR thresholds.19 The repeated measurement results
must be clearly identified in the SAR report. All measured SAR, including the repeated results, must be
considered to determine compliance and for reporting according to KDB 690783.Repeated measurement is not
required when the original highest measured SAR is < 0.80 W/kg; steps 2) through 4) do not apply.

1) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

2) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~ 10% from
the 1-g SAR limit).

3) Perform a third repeated measurement only if the original, first or second repeated measurement is > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is >
1.20.

4) Perform a third repeated measurement only if the original, first or second repeated measurementis = 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is >

1.20
. First Repeated
Frequency RF Repeated Milggjrs; d Measued Largest to
Band Air Interface Exposure Test Position SAR Smallest
(MHz) Configuration (yes/no) SN AR SAR
(W/kg) (Wikg) Ratio
450 FM Standalone Front-of-face no 0.655 n/a n/a
450 FM Standalone Body-worn no 1.189 1.105 1.076
Remark:

1.

Second Repeated Measurement is not required since the ratio of the largest to smallest SAR for the orignal and
first repeated measurement is not > 1.20 or 3 (1-g or 10-g respectively)
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4.6. Measurement Uncertainty (450MHz-6GHz)

Not required as SAR measurement uncertainty analysis is required in SAR reports only when the highest measured
SAR in a frequency band is = 1.5 W/kg for 1-g SAR accoridng to KDB865664D01.

Uncertainty Component o | oer | Div-| citig) | ciclog) | (8N | (090 | verr
Measurement System
Probe calibration 5.8 N 1 1 1 5.80 5.80 ©
Axial Isotropy 35 R V3 1-¢, 1-C, 1.43 1.43 oo
Hemispherical Isotropy 5.9 R \3 JG JG 2.41 2.41 oo
Boundary effect 1.0 R V3 1 1 0.58 0.58 oo
Linearity 4.7 R V3 1 1 2.71 2.71 oo
System detection limits 1.0 R V3 1 1 0.58 0.58 oo
Readout Electronics 0.5 N 1 1 1 0.50 0.50 o
Response Time 0.0 R V3 1 1 0.00 0.00 o
Integration Time 1.4 R V3 1 1 0.81 0.81 oo
RF ambient Conditions - Noise 3.0 R V3 1 1 1.73 1.73 oo
RF ambient C_onditions - 30 R 3 y 1 173 173 -
Reflections
Probe po?_itiloner Mechanical 14 R V3 y 1 0.81 0.81 -
olerance
Probe positioning wiih fespectio | 1.4 R | V3 1 1 0.81 | 0.81 o
Max. SAR Evaluation 1.0 R V3 1 1 0.6 0.6 oo
Test sample Related
Device positioning 2.6 N 1 1 1 2.6 2.6 11
Device holder 3.0 N 1 1 1 3.0 3.0 7
Drift of outputpower 5.0 N \3 1 1 2.89 2.89 oo
Phantom and Tissue Parameters
Phantomuncertainty 4.00 R V3 1 1 2.31 2.31 oo
Liquid conductivity(target) 2.50 N 1 0.78 0.71 1.95 1.78 5
Liquid conductivity(meas) 4.00 N 1 0.23 0.26 0.92 1.04 5
Liquid Permittivity(target) 2.50 N 1 0.78 0.71 1.95 1.78 oo
Liquid Permittivity(meas) 5.00 N 1 0.23 0.26 1.15 1.30 oo
Combined Standard RSS U, = 100)?3 10.54%
o ety
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4.7. System Check Results

Test mode:450MHz(Head)

Product Description:Validation
Model:Dipole SID450

E-Field Probe:SSE2(SN 31/17 EPG0324)
Test Date:June 22, 2019

Medium(liquid type) HSL 450
Frequency (MHz) 450.0000
Relative permittivity (real part) 43.94
Conductivity (S/m) 0.84
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.56
Variation (%) 0.780000
SAR 10g (W/Kg) 0.359241
SAR 1g (W/Kg) 0.475326
SURFACE SAR VOLUME SAR
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Test mode:450MHz(Body)

Product Description:Validation
Model:Dipole SID450

E-Field Probe:SSE2(SN 31/17 EPG0324)
Test Date:June 24, 2019

Medium(liquid type) MSL 450
Frequency (MHz) 450.0000
Relative permittivity (real part) 56.83
Conductivity (S/m) 0.92
Input power 100mW
Crest Factor 1.0
Conversion Factor 1.60
Variation (%) 3.210000
SAR 10g (W/Kg) 0.325841
SAR 1g (W/Kg) 0.433216
SURFACE SAR VOLUME SAR
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4.8. SAR Test Graph Results

SAR plots for the highest measured SAR in each exposure configuration, wireless mode and
frequency band combination according to FCC KDB 865664 D02;

#1
Test Mode:FM450MHz,Middle channel(Front of face Side)
Product Description:Walkie Talkie Two-way Radio
Model:RX680
Test Date:June 22, 2019

Medium(liquid type) HSL 450
Frequency (MHz) 462.6375
Relative permittivity (real part) 43.94
Conductivity (S/m) 0.84
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.56
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 4.000000
SAR 10g (W/Kg) 0.275994
SAR 1g (W/Kg) 0.655160
SURFACE SAR VOLUME SAR
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#2

Test Mode:FM450MHz,Middle channel(Body worn Side)
Product Description:Walkie Talkie Two-way Radio
Model:RX680

Test Date:June 24, 2019

Medium(liquid type) MSL 450
Frequency (MHz) 462.6375
Relative permittivity (real part) 56.83
Conductivity (S/m) 0.92
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.60
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) -3.790000
SAR 10g (W/Kg) 0.554706
SAR 1g (W/Kg) 1.189426
SURFACE SAR VOLUME SAR
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#3
Test Mode:FM450MHz,Middle channel(Front of face Side)
Product Description:Walkie Talkie Two-way Radio

Model:RX680
Test Date:June 22, 2019

Medium(liquid type) HSL 450
Frequency (MHz) 467.6375
Relative permittivity (real part) 43.94
Conductivity (S/m) 0.84
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.56
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) 1.780000
SAR 10g (W/Kg) 0.145518
SAR 1g (W/Kg) 0.214624
SURFACE SAR VOLUME SAR
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#4

Test Mode:FM450MHz,Middle channel(Body worn Side)
Product Description:Walkie Talkie Two-way Radio
Model:RX680

Test Date:June 24, 2019

Medium(liquid type) MSL 450
Frequency (MHz) 467.6375
Relative permittivity (real part) 56.83
Conductivity (S/m) 0.92
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.60
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) -1.970000
SAR 10g (W/Kg) 0.222038
SAR 1g (W/Kg) 0.656621
SURFACE SAR VOLUME SAR
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#5
Test Mode:FM450MHz,Middle channel(Front of faceSide)
Product Description:Walkie Talkie Two-way Radio
Model:RX680
Test Date:June 22, 2019

Medium(liquid type) HSL 450
Frequency (MHz) 462.6500
Relative permittivity (real part) 43.94
Conductivity (S/m) 0.84
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.59
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) -2.610000
SAR 10g (W/Kg) 0.239909
SAR 1g (W/Kg) 0.574122
SURFACE SAR VOLUME SAR
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#6

Test Mode:FM450MHz,Middle channel(Body worn Side)
Product Description:Walkie Talkie Two-way Radio
Model:RX680

Test Date:June 24, 2019

Medium(liquid type) MSL 450
Frequency (MHz) 462.6500
Relative permittivity (real part) 56.83
Conductivity (S/m) 0.92
E-Field Probe SN 31/17 EPGO324
Crest Factor 1.0
Conversion Factor 1.60
Sensor 4mm
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm

Variation (%) -1.060000
SAR 10g (W/Kg) 0.424534
SAR 1g (W/Kg) 0.954477
SURFACE SAR VOLUME SAR
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5. CALIBRATION CERTIFICATES
5.1Probe-EPG0O324Calibration Certificate
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5.2SID450Dipole Calibration Ceriticate
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6. EUT TEST PHOTOGRAPHS
6.1 Photograph of liquiddepth

Photograph of the depth in the Head Phantom (450MHz, 15.1cm depth)

Photograph of the depth in the BodyPhantom (450MHz, 15.2cm depth)

This report shall not be reproduced except in full, without th

e written approval of Shenzhen LCS Compliance Testing Laboratory Ltd.
Page 56 of 58




SHENZHEN LCS COMPLIANCE TESTING LABORATORY LTD.

Report No.:LCS190618038AEB

6.2Photograph of the Test

Omm body-worn Side Setup Photo

25mm Front of face Side Setup Photo
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7. EUT Photographs

Fig.1
[ Antenna ]
Fig.2
..................... The End of Test Report
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