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1. GENERAL INFORMATION

1.1 Notes of the test report

The test report may only be reproduced or published in full. Reproduction or publication of extracts
from the report requires the prior written permission of The State Radio_monitoring_center Testing
Center (SRTC).

The test results relate only to individual items of the samples which have been tested. The
certification and accreditation identifiers used in this report shall not be applicable to the tested or
calibrated samples thereof. The manufacturer shall not mark the tested samples or items (or a
separate part of the item) with the identifiers of certification and accreditation to mislead relevant
parties about the tested samples or items.

1.2 Information about the testing laboratory

Company:. The State Radio_monitoring _center Testing Center (SRTC)

Address: 15th Building, N0.30 Shixing Street, Shijingshan District, Beljing P.R.
China

City: Beijing

Country or Region: | P.R. China

Contacted person: Liu Jia

Tel: +86 10 57996183
Fax: +86 10 57996388
Email: liujilaf@srtc.org.cn

1.3 Applicant’s details

Company:. SoftBank Robotics Corp.

Address: 1-9-2 Higashi-shimbashi, Minato-ku, Tokyo
City: Tokyo

Country or Region: Japan

Contacted person: Huijun Wang

Tel: +81-3-6889-2450

Fax:

Email: huijun.wang@g.softbank.co.jp

1.4 Manufacturer’s details

Company:. SoftBank Robotics Corp.

Address: 1-9-2 Higashi-shimbashi, Minato-ku, Tokyo

City: Tokyo

Country or Region: Japan

Contacted person: Huijun Wang

Tel: +81-3-6889-2450

Fax:

Email: huijun.wang@gq.softbank.co.jp
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1.5 Test Environment

Date of Receipt of test sample at SRTC: 2019.05.24
Testing Start Date: 2019.06.25
Testing End Date: 2019.09.02
Environmental Data: Temperature (°C) Humidity (%)
Ambient 21-23 40-45
Normal Supply Voltage (Vdc.): 5.0
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2. DESCRIPTION OF THE DEVICE UNDER TEST

2.1 Final Equipment Build Status

Wireless Technology and

Frequency XLora: 902-928MHz
Bands
Mode XLora: 902-928MHz

100% (The test is carried out in the case of continuous

Duty Cycle waves)

2.2 Support Equipment
The following support equipment was used to exercise the DUT during testing:

State of sample Normal

Headset N/A

Battery NSC1450 / Hunan Huahui New Energy Co., Ltd/Li-Lon
H/W Version V2.0.1

S/W Version V1.2.X

As the information described above, we use test sample offered by the
Notes customer. The relevant tests have been performed in order to verify in
which combination case the EUT would have the worst features.

3. REFERENCE SPECIFICATION

Specification Version Title

Part 2.1093 2018 Radiofrequency radiation exposure evaluation: portable devices.

IEEE Recommended Practice for Determining the Peak

Spatial-Average Specific Absorption Rate (SAR) in the

Human Head from Wireless Communications Devices:
Measurement Techniques

IEEE Std 1528 2013

IEEE Recommended Practice for Determining the Peak

Spatial-Average Specific Absorption Rate (SAR) in the

IEEE Std 1528a 2005 Human Head from Wireless Communications Devices:

Measurement Techniques Amendment 1: CAD File for Human
Head Model (SAM Phantom)

KDB 447498 D01 v06 General RF Exposure Guidance
KDB 865664 D01 v01r04 SAR Measurement from 100 MHz to 6 GHz
KDB 865664 D02 v01r02 RF Exposure Reporting
The State Radio_monitoring_center Testing Center (SRTC) Page number: 4 of 35
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4. TEST CONDITIONS

4.1 Picture to demonstrate the required liquid depth

The liquid depth in the used SAM phantoms

Liquid depth for SAR Measurement

4.2 Test Signal, Frequencies and Output Power

The device was put into operation by using a call tester. Communication between the device
and the call tester was established by air link.

The device output power was set to maximum power level for all tests; a fully charged
battery was used for every test sequence.

In all operating bands the measurements were performed on middle channel, and few of
them were also performed on lowest and highest channels.

4.3 SAR Measurement Set-up

The system is based on a high precision robot (working range greater than 0.9m), which
positions the probes with a positional repeatability of better than = 0.02mm. Special E-field
probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines
(length =300mm) to the data acquisition unit. A cell controller system contains the power
supply, robot controller, teaches pendant (Joystick), and remote control, is used to drive the
robot motors.

The PC consists of the Micron Pentium IV computer with Win7 system and SAR
Measurement Software DASY5 Professional, A/D interface card, monitor, mouse, and

The State Radio_monitoring_center Testing Center (SRTC) Page number: 5 of 35
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keyboard. The Staubli Robot is connected to the cell controller to allow software
manipulation of the robot.

A data acquisition electronic (DAE) circuit performs the signal amplification; signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc. is connected to the Electro-optical coupler (EOC). The EOC performs the
conversion from the optical into digital electric signal of the DAE and transfers data to the PC
plug-in card. The DAE consists of a highly sensitive electrometer-grade preamplifier with
auto-zeroing, a channel and gain-switching multiplexer, a fast 16bit AD-converter and a
command decoder and control logic unit. Transmission to the PC-card is accomplished
through an optical downlink for data and status information and an optical uplink for
commands and clock lines.

The mechanical probe mounting device includes two different sensor systems for frontal and
sidewise probe contacts. They are also used for mechanical surface detection and probe
collision detection

The robot uses its own controller with a built in VME-bus computer.

4.4 Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin
headed "SAM Phantom", manufactured by SPEAG. The phantom conforms to the
requirements of IEEE 1528 - 2013.

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.

The SPEAG device holder (see Section 5.1) was used to position the device in all tests
whilst a tripod was used to position the validation dipoles against the flat section of phantom.

4.5 Tissue Simulants

Recommended values for the dielectric parameters of the tissue simulants are given in IEEE
1528 - 2013 and FCC Supplement C to OET Bulletin 65. All tests were carried out using
simulants whose dielectric parameters were within + 5% of the recommended values. All
tests were carried out within 24 hours of measuring the dielectric parameters.

The depth of the tissue simulant was 15.0 + 0.5 cm measured from the ear reference point
during system checking and device measurements.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 6 of 35
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4.5.1 Tissue Stimulant Recipes

The following tissue stimulants were used for Head and Body test:

Name Broadband tissue-equivalent liquid
Type for Head HBBL600-6000V6 Head Simulating Liquid
Type for Body MBBL600-6000V6 Body Simulating Liquid

4.6 DESCRIPTION OF THE TEST PROCEDURE

4.6.1 Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as
an integral part of the Dasy5 system.

Device holder supplied by SPEAG

The State Radio_monitoring_center Testing Center (SRTC) Page number: 7 of 35
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4.6.2 Test positions

4.6.2.1 Against Phantom Head

Measurements were made in “cheek” and “tilt” positions on both the left hand and right-hand
sides of the phantom.

The positions used in the measurements were according to IEEE 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".

4.6.2.2 Body Worn Configuration

The device was placed in the SPEAG holder below the flat section of the phantom. The
distance between the device and the phantom was kept at the separation distance using a
separate flat spacer that was removed before the start of the measurements. And the
distance is 10mm.The device was oriented with its antenna facing the phantom since this
orientation gives higher results.

4.6.3 Scan Procedure

First, area scans were used for determination of the field distribution and the approximate
location of the local peak SAR values. The SAR distribution is scanned along the inside
surface, at least for an area larger than the projection of the handset and antenna. The angle
between the probe axis and the surface normal line is recommended but not required to be
less than 30°. The SAR distribution is first measured on a 2-D coarse grid. The scan region
should cover all areas that are exposed and encompassed by the projection of the handset.
There are 15 mm x 15 mm (equal or less than 2GHz), 12 mm x 12 mm (from 2GHz~3GHz)
and 10mm x 10mm (above 5GHz) measurement grid used when two staggered
one-dimensional cubic splines are used to estimate the maximum SAR location. Next, a
zoom scan, a minimum of 7 x 7x7 points covering a volume of at least 30x30x30mm, was
performed around the highest E-field value to determine the averaged SAR value. Drift was
determined by measuring the same point at the start of the area scan and again at the end of
the zoom scan.

4.6.4 SAR Averaging Methods

The maximum SAR value was averaged over a cube of tissue using interpolation and
extrapolation.

The interpolation, extrapolation and maximum search routines within DASY5 are all based
on the modified Quadratic Shepard’s method (Robert J. Renka, Multivariate Interpolation of
Large Sets of Scattered Data”, University of North Texas ACM Transactions on
Mathematical Software, vol. 14, no. 2, June 1988, pp. 139-148).

The interpolation scheme combines a least-square fitted function method with a weighted
average method. A triradiate 3-D / bivariate 2-D quadratic function is computed for each
measurement point and fitted to neighboring points by a least-square method. For the zoom
scan, inverse distance weighting is incorporated to fit distant points more accurately. The
interpolating function is finally calculated as a weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from the
deepest measurement points to the inner surface of the phantom.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 8 of 35
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5 RESULT SUMMAR

The maximum reported SAR values for Head configuration and Body Worn configuration are given
as follows. The device conforms to the requirements of the standard(s) when the maximum reported

Highest
19-SAR 19-SAR _—
E:g;:g:]e Frequency Reported Result Reported 1(3\/'/':3)“ Result
(W/kg) Result
(W/kg)
Front 915MHz 0.060
Back 915MHz 0.055
Top 915MHz 0.006
Bottom 915MHz 0.007 0.060 1.6 | pass
Left 915MHz 0.053
Right 915MHz 0.010
SAR value is less than or equal to the limit.
This Test Report Is Issued by: Checked by:
Mr. Peng Zhen oty Mr. Li Bin '
2\ 7R )
g dfi
Tested by: Issued date:
Miss. Wu Han
s I 20190902
N
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No.: SRTC2019-9004(F)-19052402(H)

FCC ID: 2ATI9-PO0000401A01

6 TEST RESULT

6.1 Manufacturing Tolerance

Frequency 902.5MHz 915.0MHz 927.5MHz
Tolerance (dBm) 10.5~14.5 10.5~14.5 10.5~14.5
6.2 Measurement result
Frequency 902.5MHz 915.0MHz 927.5MHz
Average Power Output 14.22 14.23 14,25
(dBm)

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-57996183

Fax: 86-10-57996388
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6.3 Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is
not required when the corresponding SAR Exclusion Threshold condition, listed below, is
satisfied.

SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and £ 50 mm
According to the KDB447498 4.3.1 (1)

For 100 MHz to 6 GHz and test separation distances < 50 mm, the 1-g and 10-g SAR test
exclusion thresholds are determined by the following:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance,
mm)] - [\f (GHz)] < 3.0 for 1-g SAR, where

-f(GHz) is the RF channel transmit frequency in GHz
-Power and distance are rounded to the nearest mW and mm before calculation
-The result is rounded to one decimal place for comparison

The test exclusions are applicable only when the minimum test separation distance is < 50
mm, and for transmission frequencies between 100 MHz and 6 GHz. When the minimum
test separation distance is <5 mm, a distance of 5 mm is applied to determine SAR test
exclusion.

This is equivalent to [(max. power of channel, including tune-up tolerance, mW)/(60/~f(GHz)
mW)] -[20 mm/(min.test separation distance, mm)] < 1.0 for 1-g SAR; also see Appendix A
for approximate exclusion threshold values at selected frequencies and distances.
According to the KDB447498 appendix A

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test
Separation Distances are illustrated in the following Table.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 11 of 35
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MHz 5 10 15 20 25 mm
150 39 T 116 155 1594
300 27 55 a2 110 137
450 22 45 a7 89 112
835 16 33 49 66 &2
900 16 32 47 63 fi)
1500 12 24 37 49 61 el
— Exclusion
1900 11 232 33 44 54 Threshold (mW)
2450 10 19 29 38 48
3600 8 16 24 32 40
5200 7 13 20 26 33
5400 ] 13 19 26 32
5800 6 12 19 25 31
Summary of Transmitters
Max. RF Sl e
Band/Mode Position output power ST SAR Required
(MW) Threshold
(mW)
902-928MHz Body-worn(Omm) 26.61 16 Yes
The State Radio_monitoring_center Testing Center (SRTC) Page number: 12 of 35

Tel: 86-10-57996183
Fax: 86-10-57996388 V1.0.0



A
SR I ‘ No.: SRTC2019-9004(F)-19052402(H)
FCC ID: 2ATI9-PO0000401A01

The State Radic_manitoring_conter Testing Center

- ERFLE AN ORI

6.4 RF exposure conditions

Refer to the follow picture “Antenna Locations & Separation Distances” for the specific
details of the antenna-to-antenna and antenna-to-edge(s) distances.
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6.4.1 Body Exposure Conditions

Test Configurations Antenna-to-edge/surface SAR Required
Back <25 mm Yes
Front <25 mm Yes
Top <25 mm Yes
Bottom <25 mm Yes
Left <25 mm Yes
Right <25 mm Yes

6.5 System Checking

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue
simulants were measured every day using the dielectric probe kit and the network analyzer.
A system check measurement was made following the determination of the dielectric
parameters of the simulant, using the dipole validation kit. A power level of 250 mW was
supplied to the dipole antenna except D5GHzV2 used 10mW, which was placed under the
flat section of the twin SAM phantom. The system checking results (dielectric parameters
and SAR values) are given in the table below.

Date System T.S. me?a':fre d Target Delta | Tolerance
: T 0 )
Tested dipole Liquid (normalized to 1W) (Ref. Value) | (%) (%)
2019/09/02 | D835V2 | Head 19 | 9.16 9.37 -2.2 +10

Tissue Simulants used in the Measurements
For the measurement of the following parameters the SPEAG DAKS-3.5 dielectric parameter
probe is used, representing the open-ended coaxial probe measurement procedure.

Liquid Delta .
Date Tested | Freq. (MHz) parameters measured | Target (%) Tolerance (%)
er 40.217 41.50 -3.1 15
2019/09/02 Head 835 o[S/m] 0.908 0.90 0.9 5
The State Radio_monitoring_center Testing Center (SRTC) Page number: 14 of 35
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6.6 SAR TEST RESULT

In order to determine the largest value of the peak spatial-average SAR of a handset, all
device positions, configurations, and operational modes should be tested for each frequency
band according to Steps 1 to 3 below.

Step 1: The tests should be performed at the channel that is closest to the center of the
transmit frequency band.

a) All device positions (cheek and tilt, for both left and right sides of the SAM phantom),

b) All configurations for each device position in a), e.g., antenna extended and retracted, and
c) All operational modes for each device position in item a) and configuration in item b) in
each frequency band, e.g., analog and digital, If more than three frequencies need to be
tested (i.e., Nc > 3), then all frequencies, configurations and modes shall be tested for all of
the above test conditions.

Step 2: For the condition providing the highest peak spatial-average SAR determined in Step
1 for each frequency, perform all tests at all other test frequency channels, e.g., lowest and
highest frequencies. In addition, for all other conditions (device position, configuration, and
operational mode) where the peak spatial-average SAR value determined in Step 1 is within
3 dB of the applicable SAR limit, it is recommended that all other test frequencies should be
tested as well.

Step 3: Examine all data to determine the largest value of the peak.

Note:

1. Per KDB 447498 D0O1v06, the reported SAR is the measured SAR value adjusted for
maximum tune-up tolerance.

Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the
maximum rated power among all production units.

Reported SAR (W/kg) = Measured SAR (W/kg) * Scaling Factor

2. Per KDB 447498 D01v06, for each exposure position, if the highest output channel reported
SAR <0.8W/kg, other channels SAR testing are not necessary.

3. The distance between the EUT and the phantom bottom is 10mm.

The State Radio_monitoring_center Testing Center (SRTC) Page number: 15 of 35
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The measured and reported Body-worn SAR values for the test device are tabulated
below:

Mode: Lora
fL(MHz)=902.5MHz fM(MHz)=915.0MHz fH(MHZ)= 927.5MHz
SAR Values
Limit of SAR (W/kg): <1.6W/kg (1g Average)
Test Case Measure Measure | Reported
Conducted ULmerL Scalin Results ReslliE
Ch limit 9 (W/kg)
position mode Power (dBm) Factor (W/kg) 1g
(dBm) 1g Average
Average
L 14.22 14.50 1.07 --- ---
Back M 14.23 14.50 1.06 0.057 0.060
H 14.25 14.50 1.06 --- ---
L 14.22 14.50 1.07 --- ---
Front M 14.23 14.50 1.06 0.052 0.055
H 14.25 14.50 1.06 --- ---
L 14.22 14.50 1.07 --- ---
Top M 14.23 14.50 1.06 0.006 0.006
(Boés_r\";‘vom H | 1425 1450 | 1.06
omm) L 14.22 14.50 1.07 --- ---
Bottom M 14.23 14.50 1.06 0.006 0.007
H 14.25 14.50 1.06 --- ---
L 14.22 14.50 1.07 --- ---
Left M 14.23 14.50 1.06 0.050 0.053
H 14.25 14.50 1.06 --- ---
L 14.22 14.50 1.07 --- ---
Right M 14.23 14.50 1.06 0.009 0.010
H 14.25 14.50 1.06 --- ---

The State Radio_monitoring_center Testing Center (SRTC)
Tel: 86-10-57996183
Fax: 86-10-57996388

Page number: 16 of 35

V1.0.0




/=
SR I C No.: SRTC2019-9004(F)-19052402(H)
FCC ID: 2ATI9-PO0000401A01

Tha State Radio_monfioring_conter Tosting Conter

- ExRFTLEREN R ORI

6.7 SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is
determined by the SAR probe calibration point and tissue-equivalent medium used for the
device measurements. When both head and body tissue-equivalent media are required for
SAR measurements in a frequency band, the variability measurement procedures should be
applied to the tissue medium with the highest measured SAR, using the highest measured
SAR configuration for that tissue-equivalent medium.

The following procedures are applied to determine if repeated measurements are required.
1) Repeated measurement is not required when the original highest measured SAR is < 0.80
W/kg; steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.
3) 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).

4) 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.

The Highest Reported SAR configuration in Each Frequency Band

Frequency band Air interface Body-worn(w/kg)
850 MHz Lora <0.8
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7 MEASUREMENT UNCERTAINTY

(0.3 - 3 GHz range)

Uncert. | Prob. | Div. | (o0 | () | Std. Une. | Std. Une. | (2]
Error Description value Diist, lg log | (1g) (10g) Vojg
Measurement Svstem
Probe Calibration +6.0% | N 1 1 1 +6.0 % +6.0% o
Axial Isotropy +4.7% [ R V3 | 0T |07 | £19% +1.9% o
Hemispherical Isotropy +0.6% | R W3 | 0T | 0T | £38% +3.9% o
Boundary Effects +1.0% | R va |1 1 +0.6% +0.6% o
Linearity +.7% | R va o1 1 +2.7% +2.7% o
Swstem Detection Limits +1.0% [ R V3|1 1 +0.6 7 +0.6% o
MModulation Response™ +24% | R V3|1 1 +1.4% +1.4% oo
Readout Electronics +03% [N 1 1 1 +0.3 % +0.3% o
Response Time +08% | R V3 |1 1 +0.5 % +0.5% oo
Integration Time +2.6% [ R V3 |1 1 +1.5% +1.5% o
RF Ambient Noise +3.0% [ R V3 |1 1 +1.7% +1.7% o
RF Ambient Reflections +3.0% | R va |1 1 +1.7% +1.7% o
Probe Positioner +04% | R w3 |1 1 +0.2 % +0.2% o
Probe Positioning +29% | R V3 [ 1 1 +1.7% +1.7% o
Max. SAR Eval. +20% | R V3 |1 1 +1.2% +1.2% o
Test Sample Related
Device Positioning +29% [N 1 1 1 +2.9 % +2.9% 145
Device Holder +36% [N 1 1 1 +3.6 % +3.6% 5
Power Dirift +5.0% [ R ] 1 1 +2.9°% +2.9%, e
Power Scaling? +0% R e 1 +0.0 % +0.0% i
Phantom and Setup
Phantom Uncertainty +61% | R Va3 |1 1 +3.5% +3.5% o
SAR correction +19% | R V3ol 084 | £1.1% +0.8% oo
Liquid Conductivity (mea )04 | £25% [ R W3 (0T |07 [ £11% +1.07, s
Liquid Permittivity (mea.) D% | £25% [ R V3 | 026 | 026 | £03% +0.4% e
Temp. une. - Conduetivity 55 +34% [ R W3 [ 0T7R | 0T | £1.5% +14% o
Temp. unc. - Permittivity ¥% | 204% | R v3 | 023 [0.26 | £01% +0.1% ~
Combined Std. Uncertainty +11.2% +11.1% | 361
Expanded STD Uncertainty +22.3% | £22.2%
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(3 - 6 GHz range)
Uncert. | Prob. | Dav. | (o) | (e) | Std. Unc. | Std. Une. | (w)
Error Description value Dist, lg 10z | (1g) (10g) 87
Measurement System
Probe Calibration +6.55% | N 1 1 1 +6.55% +6.56 7 s
Axial Isotropy +4.7% | R V3 0T | 0T | £19% +1.9% o
Hemispherical Isotropy +0.6% | R W3 | 0T | 0T | £38% +39% o
Boundary Effects +2.0% | R V3 |1 1 +1.2% +1.2% 'x
Linearity +HT% | R Va3 1 1 +2.7% +2.7% o
System Detection Limits +1.0% | R w3 |1 1 +0.6'% +0.6% o
Modulation Response™ +24% | R V3 |1 1 +1.4% +1.4% o
Readout Electronics H0.3% [N 1 1 1 +0.37% +0.3 % o
Hesponse Time 2% | R va |1 1 +0.5 % +0.5% o
Integration Time +26% | R Va3 |1 1 +1.5% +1.5% o
RF Ambient Noise +3.0% | R V3 |1 1 +1.7T% +1.7% o
RF Ambient Reflections +3.0% | R Va3 |1 1 +1.7T% +1.7% o
Probe Positioner +08% | R V3|1 1 +0.5% +0.5% =
Probe Positioning 7% | R N 1 +3.9% +3.0% o
Max. SAR Eval. +4.0% | R V3 |1 1 +2.3% +2.3% o
Test Sample Related
Device Positioning +29% | N 1 1 1 +2.9% +2.9% 145
Device Holder +36% | N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% | R va |1 1 +2.97% +2.9%, Do
Power Scaling? +0 % R V3 |1 1 +0.0 % +0.0% o
Phantom and Setup
Phantom Uncertainty +6.6% | R Va3 |1 1 +3.8% +38% o
SAR correction +1.9% | R Va1 084 | £1.1% +0.9% o
Liquid Conductivity (mea ) P48 | £25% [ R W3 [ DTR 071 £11% +1.0% o
Liquid Permittivity (mea.) D48 [ £25% | R V3 | 026 | 026 | £0.3% +0.4% 'x
Temp. une. - Conductivity % | £34% | R V3 | 0TR | 071 £1.5% +1.4% o
Temp. unc. - Permittivity ## | +04% | R V3 | 023 [ 026 | £01% +0.1% o
Combined Std. Uncertainty +12.3% +12.2% | T48
Expanded STD Uncertainty +24.6% | £24.5%
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8 TEST EQUIPMENTS

The measurements were performed using an automated near-field scanning system,
DASY5, manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland. The
SAR extrapolation algorithm used in all measurements was the ‘advanced extrapolation’
algorithm.

The following table lists calibration dates of SPEAG components:

. . Calibration Calibration

Test Equipment Model Serial Number date Due data
DAE DAE4 720 2018.10.15 2019.10.14
Dosimetric E-field Probe EX4DV3 3708 2018.10.22 2019.10.21
Dipole Validation Kit D835V2 4d023 2017.09.13 2020.09.12

According to KDB 865664 D01 section 3.2.2, instead of the typical annual calibration
recommended by measurement standards, longer calibration intervals of up to three years
may be considered when it is demonstrated that the SAR target, impedance and return
loss of a dipole have remain stable according to the following requirements.

1) The test laboratory must ensure that the required supporting information and
documentation are included in the SAR report to qualify for the three-year extended
calibration interval; otherwise, the IEEE Std 1528-2013 recommended annual calibration
applies.

2) Immediate re-calibration is required for the following conditions.

a) After a dipole is damaged and properly repaired to meet required specifications.

b) When the measured SAR deviates from the calibrated SAR value by more than 10% due
to changes in physical, mechanical, electrical or other relevant dipole conditions; i.e., the
error is not introduced by incorrect measurement procedures or other issues relating to the
SAR measurement system.

c) When the most recent return-loss result, measured at least annually, deviates by more
than 20% from the previous measurement (i.e. value in dBx0.2) or not meeting the required
20 dB minimum return-loss requirement.

d) When the most recent measurement of the real or imaginary parts of the impedance,
measured at least annually, deviates by more than 5 Q from the previous measurement.
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Dipole 835
SAR target
Refers to system check, measured SAR (1g and 10g) deviates from the Target SAR value of
calibration report within 10%.

Impedance and Return loss measured by Network analyzer

The most recent measurement of the real or imaginary parts of the impedance (measured on
2018.8.20), deviates within 5 Q from the previous measurement. (Data from the last
calibration report)

The most recent return-loss result (measured on 2018.8.20) deviates within 20% from the
previous measurement. (Data from the last calibration report)

Head TSL Parameters

Parameters Target (Ref. Value) Measured data Deviation

Impedance 51.0Q-2.79jQ 49.50-2.15jQ <50

Return loss -30.7 dB -33.1dB <20%
Body TSL Parameters

Parameters Target (Ref. Value) Measured data Deviation

Impedance 46.60Q-3.61jQ 49.50-0.22jQ <50

Return loss -25.8dB -28.8dB <20%

Head TSL Prameters

Body TSL Parameters
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Additional test equipment used in testing:

. Serial Calibration Calibration

Vet EaipmEn! izl Number date Due data
Signal Generator E4428C MY45280865 2018.08.20 2019.08.19
Signal Generator SML 03 103514 2018.08.20 2019.08.19
Power meter E4417A MY45101182 2018.08.20 2019.08.19
Power Sensor E4412A MY41502214 2018.08.20 2019.08.19
Power Sensor E4412A MY41502130 2018.08.20 2019.08.19
Power meter E4417A MY45101004 2018.08.20 2019.08.19
Power Sensor E9300B MY41496001 2018.08.20 2019.08.19
Power Sensor E9300B MY41496003 2018.08.20 2019.08.19
Vector Network Analyzer VNA R140 0011213 2018.10.17 2019.10.16
Dielectric Parameter Probe | DAKS-3.5 1042 2018.10.17 2019.10.16
Network Analyzer E5072A MY51100334 2018.03.01 2019.02.28

Measurement System firmware software
DASY DASY5PRO Dasy52.10.1.1476
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Detailed information

of Isotropic E-field Probe Type ES3DV3

Construction Symmetrical design with triangular core Interleaved sensors Built-in
shielding against static charges PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Calibration Calibration certificate in Appendix C

Frequency 10 MHz to 4 GHz;

Linearity: £ 0.2 dB (30 MHz to 4 GHz)

Optical Surface | £ 0.2 mm repeatability in air and clear liquids over diffuse reflecting

Detection surfaces

Dimensions Overall length: 337 mm (Tip: 20 mm)

Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Dynamic Range

5 uWi/g to > 100 W/kg; Linearity: + 0.2 dB

Application

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

Detailed information

of Isotropic E-field Probe Type EX3DV4

Construction Symmetrical design with triangular core Built-in shielding against static
charges PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

Calibration Calibration certificate in Appendix C

Frequency 10 MHz to > 6 GHz
Linearity: + 0.2 dB (30 MHz to 6 GHz)

Optical Surface | £ 0.3 mm repeatability in air and clear liquids over diffuse reflecting

Detection surfaces

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

Dynamic Range

10 pWi/g to > 100 W/kg
Linearity: + 0.2 dB (noise: typically < 1 pyW/qg)

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%.

ANNEX A —TEST PLOTS

Please refer to the attachment.

ANNEX B — RELEVANT PAGES FROM CALIBRATION REPORTS

Please refer to the attachment.
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ANNEX A —TEST PLOTS
Head liquid

System check 835MHz

Communication System: UID 0, CW (0); Frequency: 835 MHz;

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.908 S/m; &r = 40.217; p =
1000 kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3708; ConvF(9.16, 9.16, 9.16) @ 835 MHz; Calibrated:
10/22/2018

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn720; Calibrated: 10/15/2018

e Phantom: Twin-SAM 1559; Type: QD 000 P40 CD; Serial: Xxxx

e Measurement SW: DASY52, Version 52.10 (1); SEMCAD X Version 14.6.12
(7450)
HEAD/835MHZ/Area Scan (7x16x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.20 W/kg
HEAD/835MHZ/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 64.67 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 3.77 W/kg
SAR(1 g) =2.29 W/kg; SAR(10 g) = 1.58 W/kg
Maximum value of SAR (measured) = 3.32 W/kg
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Lora
Body-worn Front

Communication System: UID 0, LORA (0); Frequency: 915 MHz;

Medium parameters used (interpolated): f = 915 MHz; 0 = 0.978 S/m; &r = 41.497; p = 1000
kg/m?3

Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3708; ConvF(9.16, 9.16, 9.16) @ 915 MHz; Calibrated:
10/22/2018

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn720; Calibrated: 10/15/2018

e Phantom: Twin-SAM 1559; Type: QD 000 P40 CD; Serial: xxxx

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 (7450)

BODY/F/Area Scan (9x12x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.0930 W/kg

BODY/F/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 3.953 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.113 W/kg

SAR(1 g) = 0.057 W/kg; SAR(10 g) = 0.033 W/kg

Maximum value of SAR (measured) = 0.0879 W/kg
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ANNEX B — RELEVANT PAGES FROM CALIBRATION REPORTS

DAE4 Sn:720

e ERASES
Lp s 8 g we

2 CALIBEATION
48 31 o Rw it D, B, 10930, Caion CMAS LESTD

e PR-OTIATI-ES]  Faa: eI 1IR3 2504
femal ctletiatiLeces Ut

Client ,  SRTC Certificata No: 218-603%8
| CALIBRATION CERTIFICATE
Object DWE4 - BN; T20
Callration Procedurejs) FE214-002-01
Calbwalion Procecee for the Data Acqusiion Eiectronics
{DnEx)
Calbratian dats: Qulober 15, 2018

This calloration Ceriificabe documens the fmceabilfy to national stardards, which realize the physical units of
and the [ ity are ghven an the follewing |

pages and ave part of the cartficats.

Al calibealions have been conducted in the clossd boratory feciity: environment Ssmperaluez T and
humidity<T0%.

Caltration Equipment used (MATE critical for calibeation)
Seheduled Calibration

Primary Starvdards | D% Cal Date{Cafibrated by, Certificals No.)

Process Calbeator 763 [ 1671018 20-Jur-18 {CTTL, Ne.J18X05034) Jure-19
|
. = == —]
Hame Funetion Sigrare
Gatbrated by: Yu Zongying SAR Teat Enginear @5
Pviowed by. Lin Hao SAR Test Engineer ﬂf.%
Approwed by Gilimpuan G4 Projoct Leader —t?
Issued: Omabar 17, 2018
This calibration cartificste shal not be pt in full without af the laberstore.
Cestificais Ne: 71 650309 Page | of3

_I’i 1t Cirlaterazen mth

7 Lik.8 8 Q@
CALIBRATION LARGRATONY

. Huithon Diire, Befing, 100191, Chis

P+ 10-425E13-2004

Add: N8I Xoryonn Roni,
Tl 480106232512

einl citichisat! com N wwe chaanl
Glossary:
DaE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X

to the robot coardinate system

Methods Applied and Interpretation of Parameters:

= DOC Voltage M, - Calibration Factor d for use in DASY
system by with & calib to national
standards. The figure given comesponds to the full scale range of the
voltmeter in the respective range,

= Conneclor angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is nat required

+ The report provide only calibration results for DAE, it does not contain other
performance test results.

Crtificate ha: 21860359 Page20f1

" in Calabuorasion with
TTI.s p o a g
CALIBRATION LABORATORY
Add: Mo 5| Nerpuan Koad, Haudion Diewicy, Beljing. 100191, China
Tel +85-10-62004815-2912 Fa <l | 96110261 3- 1404
E-rail- ctl et coam [ —

|Mwuwumumnnmv-m-n |

DC Voltage Maasurement
AD - Comverer Reslution sominsl
HghRange  1L8B= &1, fAmeges A0 s300mY
LowBags:  1L8H=  #iev.  hllenges 1. ®
CASY missurement paramebars: Auin Zars Tima: 3 s Messunng tme: 3 sz
[catmenion Factors | X ¥ [ z ]
High Range | 403.343 £ 0.15% k=2) | 404.TT3 2 0. 18% (w2} | 403.205 0 15% (ko2
Low Rangs 385574 + 0.T% (=2} | 10888520 2.0058% £ 0.7% (k=2)
Connector Angle

Corificate No: 21860399 Pagedafy
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EX3DV4 Sn:3708 (1/7)

Probe EX3DV4

SN:3708

Manufactured:  July 21, 2009
Calibrated: Qctober 22, 2018

Calibrated for DASY/EASY Systems
(Note: non-compatithe with DASY2 sysiem!}

Laboral LA
E:,',"’,:"""m oy o Cafibration Laboratory of /\'é,/
Engineering AG Schmid & Pariner S
Eny nee AG
Emighaumatriase 41, 8304 Zusich, Swiusriand T i oy
A by o G Acsreciaton Savice (A5 p— - 1]
Aczreditnd iy fa Swis Apcreckaion Servee [BAS)
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X Glossary:
TaL tissus simulsing bquid
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et EXI0VA - SN:ATOR DCP
. cF mwumw_umejdn-m sigral
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G CAL-2508 Prlarization 8 & rafation 5 o
Calbration procadu for dosimelrie E-flakd probes. 1., b = 0 & nomai 10 probe s
2 Cannector Angle information tom to pstem
Castaaton cole | Distaiar 22 2018 Calibeation is Parformed According to the Fallowing Standards:
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Client SRTC Cortificate No:  Z17-67136
e — )

| CALIBRATION CERTIFICATE |

‘ Object DB3BVZ - SN- 4d023

Calibration Procadure(s) FF214:003:01
Calibration Procedures for dipoie validation kits
Calibration date: Seplember 13, 2017

| This calibration Certificate documents the tracssbiity 1o natonal Standards, which reaiize the physical units of
d the uncertaintes probabilty are given on the following

| pages ana are partof e centfcate.

ANl calibrations. have been conducted in the closed laboratory faclly: environment temperaturez2e3c and |
humcity<70%

Calibration Equipment used (MBTE critical for alibration) |

Primary Standards_ “iD# Cal Date(Calirated by, Gertficate No.) _ Scheduled Caibaion |
Powes Meler NRVD | 102188 02-Mar17 (CTTL. No.J1TX01254) " Mar18 |
Power sensor NRV-Z5 | 100586 02-Mar-17 (CTTL. No.J17X01254) Mar-18
Reference Probe EX30VA | SN 7433 26-Sep-16(SPEAG N0 EX3-7433_Sep16) Sep-17
DAE4 SN 1331 19-Jan-17(CTTL-SPEAGN0.Z17-87015) Jan-18 ‘
Secondary Standards 0% Cal Date(Calibrated by, Centficate No)  Scheduled Caibraton |
Signal Generator E4438C | MY4B0T1430  13-Jan-17 (CTTL, No.J17X00266) Tlani8

Network Analyzer ESOT1C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18 |

Name Function Signature
Callorsted by 2Zhao Jing SAR Test Engineer
Reviewed by Yu Zongying ‘SAR Tost Enginosr M/
Approved by. Qi Dianyuan SAR Project Leader M

Issusd: September 18, 2017
This calibration cerificate shall not be reprodused exceptin ful ithout wrtten approval of the laboratory

Centificate No: 217-97135 Page1.ofs

P

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NIA not applicable of not measured

Calibration is Performed According to the Following Standards:

a) IEEE St 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques’, June 2013

b) IEC 62209-1, “‘Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communicaticn devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)', July 2016

©) IEC 62209-2, *Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHzZ 10 6GHz)", March 2010

d) KDB855654, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+  Measurement Conditions: Furher details are available from the Validation Report at the end
of the certificate. All figures stated in the certficate are vaiid at the frequency indicated

= Antenna Paramaters with TSL: The dipole is maunted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the amms oriented
paraliel to the body axis.

«  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the liquid filled phantom. The impedance stated is transformed from the

measurement at the SMA connector to the feed point. The Return Loss ensures low

refiected power. No uncertainty required

Electrical Delay: One-way delay between the SMA connector and the antenna feed point

No uncertainty required

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

+  SARnomalized SAR as measured, normalized 1o an input power of 1 W at the antenna
cannector

«  SAR for nominal TSL paramaters: The measured TSL parameters are used to calculale 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 nomal distribution
Cormesponds 10 a coverage probability of approximately 95%

Certificate No: 217-97135 Page20f8

77Ty, S P e ag

CALIBRATION LABORATORY

Add: No.S1 Xucyuan Road, Haidian District, Beijiag, 100191, China
6-10-62301633-250-

Tek: +86-10-6204633-2079  Fax. +86-10-62
E-mail ol chinatdcom hitp i shinsl.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1 o -
DASY Versi DASYS2 52.10.0.1448
Extrapolation Advanced Extrapolation
s S R —
Phantom Triple Flat Phantom 5 1C |
Distance Dipole Center - TSL 15mm with Spacer 1
e — —— |
200m Scan Resolution dx, dy, dz = 5 mm |
| Frequency B35 MHz 2 1 MHz J

Head TSL parameters
The calculations were applied

| Temperaturs
Nominal Head TSL parameters | =0
Measured Head TSL parameters <I (220£02)°C a% |

Head TSL temperature chan

duringtest|  <1.0°C |

SAR resulwith Head TSL - S
SAR avarsged over 1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 235mWig
SARor R Hesd TS pararets romatzsato 1 :,:me; 3% et
SAR averaged over 10 cm’ (10 g) of Head TSL | Condiion '
| sAR measured 250 W input power smwig

Lsm for nominal Head TS parameters romalzedto W | 606 mW ig £ 187 % (ke2)

Body TSL parameters
The followi ieters and caiculations were aopiied o -
|— | Temperature | P rmittivity Conductivity —‘

Nominal Body TSL parameters *'I @o'c [ 52 | os7mhom
Measured hdy_fﬂ- parameters 220+02)°C ‘ 5511 6% 08 m'll}"’lriﬁ %

| Body TSL temparature change during test ‘742;7 |~ = T |
SAR result with Body TSL

| SARaveragedover 1 em’ (1 mnrsou;sl Conx
| 8AR measured 250 mW input power 234mWig
‘SAR for nominal Body TSL parameters normalized to 1W 947 mW /g £ 18.8 % (k=2)
SAR averaged ovor 10 m’ (10 g) of Body TSL Gonaition o
AR measured 250 m input power 15imArg
SAR for nomingl Body TSL parameters "_ nomaized o W | 647 mWia 1187 % (=2) |
Centificate No: Z17.97135 Page 1078

s In Colsboration with

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633 32504
E-mail: st @chinait.com g e chinutl.cn

Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

edance, transformed to feed point 51.00-2 790 |
(Relum Loss - 30.7dB

Antenna Parameters with Body TSL

Impedance, transfarmed ta feed point | 46.60- 3610 —J
Retun L -2
m Loss 5,808 |

General Antenna Parameters and Design

| Electrical Detay (one direction)
=2

After long term use with 100W radiated pawer, only a siight 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 secand 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 positian as explained in the “Measurement Conditions” paragraph. The SAR dala are not
affected by this change. The cverall dipole length is stll according to the Standard

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

Additional EUT Data

| Manufactured by SPEAG ]
Certificate No: Z17-97135 Pagc d of §
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DASYS Validation Report for Head TSL
C C

DSISVL; Serial

i Colaboration wah

DASYS (IEEEAEC/ANSI C63 =
* Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9.82); Calibrated: 9/26/2016; |
*  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
. ! ibrated: 1/19/2017 oN___ 4
. 1C; Type: QD 000 PS1 CA; Serial: 116171 ~ — " |
. 10(0); SEMCAD X Version 14.6.10 = s
Dipole Calibration/Zoom Scan (7x7x7) (T7a7)/Cube 0: Measurement grid: dy=Smm. * |
dy=5mm, dr -
Reference Value = 56.28V/m; Power Drift = -0.02 dB e 1
Peak SAR (extrapolated) = 3.66 Wkg
SAR(I g) = 2.35 Wikg; SAR(10 g) = 1.52 Wrkg
Maximum value of SAR (measured) Wikg T
] - -
L} \
214 ‘
ad aan e row i s o o |
603
858
L ||
1072
0.dB =321 W/kg = .07 dBW/kg
ce Ne: 21797135 sofs
Pagesofs
e i I — I Coloboraion iy
«  InColsborstion w
AP S p e a g
T77 5 R € a8 g 7L CALIBRATION LABORATORY
LI oo -
A&d: No 51 Xucyan Road. Haidinn Distict, Beiing, 100191, Chins
Tel: #86-10-62304633-21 Fax: +86-10-62 4
Emai: cei@chinam com g wewsechinaut o
Impedance Measurement Plot for Body TSL
DASYS Validation Report for Body TSL Date: 09.13.2017 -
Test Laboratory: CTTL, Beijing, China TP LT Cog g 3050007 R 00 T —
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d023 Ea 7 == -
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: = 835 MHz; o = 0.958 S/m; &, = 55.68; p = 1000 kg/n® -
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration — i
| ~~ =
+  Probe: EX3DV4 - SN7433; ConvF(9.5,9.5, 9.5); Calibrated: 9/26/2016; \“ yd
*  Sensor-Surface: 1.4mm (Mechanical Surface Detection) \/
s Electronics: DAE4 $n1331; Calibrated: 1/19/2017
+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1 - = = -
*  Measurement SW: DASYS2, Version 52.10 (0); SEMCAD X Version 14.6.10 g el e e - .
(7417) : a3 = |
Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, dz=5mm T
Reference Value = 56.17 V/m; Power Drift = -0.01 dB. 3
Peak SAR (exirapolaied) = 3.57 Wkg T\ 1
SAR(1 g) = 2.34 W/kg; SAR(10 g) = 1.53 Wkg
Maximum valuc of SAR (measured) = 3.15 W/kg
8 - o — = o |
o 1 Sareas e FEW 10 St 1005 e
210
-4.20
-6.30
-840
050 | ] = e
0dB =3.15 W/kg = 4.98 dBW/kg
) ) Certificate No: 21797135 Page 8 of ¥
Certificate No: Z17-97135 Page 7ol 8
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