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1. Test Laboratory
1.1. Testing Location

CAICT
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Company Name:

Chonggqing Academy of Information andCommunications Technology

Address:

No. 8, Yuma Road, Chayuan New City, Nan’an District, Chongqing, P.

R. China

Postal Code:

401336

Telephone:

0086-23-88069965

Fax:

0086-23-88608777

1.2. Testing Environment

Normal Temperature: 15-35C

Relative Humidity: 20-75%

Ambient noise & Reflection: <0.012 W/kg
1.3. Project Data

Testing Start Date: 2021-06-15

Testing End Date: 2021-06-23

1.4. Signature

- 2021-07-14
A /JL T)% (1
Fu Bohao Dat
(Prepared this test report) ate
9 f{fﬁ"f\. 2021-07-14
Wang Lili
(Reviewed this test report) Date
7 red
o ? %] 2021-07-14
~ R : /’?
Xiang Luoyong Date

Director of the laboratory
(Approved this test report)
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2. Statement of Compliance

The maximum results of Specific Absorption Rate(SAR) found during testing for PA31 are as follows

( with expanded uncertainty 22.4%)
Table 2.1: Max. SAR Reported (1g)

i SAR 1g
Band Position
(W/Kg)
GPRS 1900 Body(5mm) 1.076
CATM Band 2 Body(5mm) 0.158
CATM Band 4 Body(5mm) 0.194
CATM Band 5 Body(5mm) 0.155
CATM Band 12 Body(5mm) 0.002
CATM Band 13 Body(5mm) 0.079
WIFI Body(5mm) 0.006
SUM SAR Body(5mm) 1.082

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
W/Kg as averaged over any 1g tissue according to the IEEE C95.1-2005.

The maximum SAR value is obtained at the case of (Table 2.1), and the values are: 1.076 W/Kg (1g).
From (Table 2.1) we can get the combination of maximum simultaneous transmission signal:The

value of GPRS and WIFI is 1.082W/Kg(1g).
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3. Client Information

3.1. Applicant Information

Company Name:

Micron Electronics LLC.

Address /Post: 1001 Yamato Road, Suite 400, Boca Raton, FL 33431, USA
Telephone: 18885383489

Fax: -

Email: pcheng@micron-electronics.com

Contact Person:

Ping Cheng

3.2. Manufacturer Information

Company Name: | Micron Electronics LLC.

Address /Post: 1001 Yamato Road, Suite 400, Boca Raton, FL 33431, USA
Telephone: 18885383489

Fax: -

Email: pcheng@micron-electronics.com

Contact Person: | Ping Cheng

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336

Tel: 0086-23-88069965

FAX:0086-23-88608777
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4. Equipment Under Test (EUT) and Ancillary Equipment (AE)
4.1. About EUT

Description: Tracker

Model name: PA31

GSM Frequency Band PCS1900
CAT-M1 Frequency Band Band 2/4/5/12/13
WIFI 2450 802.11b/g/n

Test device Production information: Production unit
Voice mode Not Support
GPRS Class Mode B

GPRS Multislot Class 12

EGPRS Multislot Class 12

Device type: Portable device
Antenna type: Inner antenna
Accessories/Body-worn

configurations: N/A

Hotspot mode: N/A
Dimensions: 6.9cmx3.5cmx1.1cm

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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Picture 4-1: EUT Photo
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4.2. Internal Identification of EUT used during the test
EUT ID* SN or IMEI HW Version SW Version Date of receipt
S4 800884045646924 | A109 PA31 MB_V2.0 | PA31V01.01B03 C.I01 2021-06-01
*EUT ID: is used to identify the test sample in the lab internally.
4.3. Internal Identification of AE used during the test
AE ID* Description Model SN Manufacturer
B1 N/A N/A N/A N/A
*AE ID: is used to identify the test sample in the lab internally.
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5. Reference Documents

5.1. Applicable Limit Regulations

IEEE 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 , 4.0 W/Kg

as averaged over any 10g tissue for portable devices.

5.2. Applicable Measurement Standards

IEEE 1528-2013: Recommended Practice for Determining the Peak Spatial-Average Specific Absorption

Rate (SAR) in the Human Body Due to Wireless Communications Devices: Experimental Techniques.

KDB447498 D01: General RF Exposure Guidance v06: Mobile and Portable Devices RF Exposure

Procedures and Equipment Authorization Policies.

KDB941225 D06 Hotspot Mode SAR v02r01: SAR Evaluation Procedures for Portable Devices
with Wireless Router Capabilities.

KDB244827 D01 802.11 Wi-Fi SAR v02r02: SAR Evaluation Procedures for IEEE 802.11 Wi-

Fi Transmitters.

KDB865664 DO1SAR measurement 100 MHz to 6 GHz v01r04: SAR Measurement Requirements
for 100 MHz to 6 GHz.

KDB865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and

Documentation Considerations.

NOTE: KDB is not in A2LA Scope List.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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6. Specific Absorption Rate (SAR)
6.1. Introduction

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

the limits for general population/uncontrolled.

6.2. SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy ( dW ) absorbed by (dissipated in)
an incremental mass ( dm ) contained in a volume element ( dv ) of a given density ( p ) . The equation

description is as below:

SAde_(a‘VV)zd(a’VV )

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

SAR = c(5—T)
ot

Where: C is the specific head capacity, O is the temperature rise and O ¢ is the exposure duration, or

related to the electrical field in the tissue by

o
SAR = IE r
P
Where: O is the conductivity of the tissue, p is the mass density of tissue and £ is the RMS electrical

field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.

Chongqing Academy of Information and Communication Technology
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7. SAR MEASUREMENT SETUP
7.1. Measurement Set-up

The DASYS system for performing compliance tests is illustrated above graphically. This system consists

of the following items:

Muaswerenl Barkr g DASYE

Picture 7-1 SAR Lab Test Measurement Set-up

® A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendantand
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 amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit
is battery powered with standard or rechargeable batteries. The signal is optically transmitted to the
EOC.

® 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 WinXP and theDASY5 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.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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7.2. DASYS E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical triangular
configuration and optimized for dosimetric evaluation. The probe is constructed using the thick film
technique; with printed resistive lines on ceramic substrates. The probe is equipped with an optical
multifiber line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and
provides an automatic detection of the phantom surface. Half of the fibers are connected to a pulsed
infrared transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the
reflection from the surface produces a coupling from the transmitting to the receiving fibers. This reflection
increases first during the approach, reaches maximum and then decreases. If the probe is flatly touching the
surface, the coupling is zero. The distance of the coupling maximum to the surface is independent of the
surface reflectivity and largely independent of the surface to probe angle. The DASYS software reads the
reflection durning a software approach and looks for the maximum using 2™ord curve fitting. The approach

is stopped at reaching the maximum.

Probe Specifications:

Model: EX3DV4

Frequency 650MHz — 6GHz

Calibration: In head and body simulating tissue at
Frequencies from 650 up to 4900MHz

Linearity: +0.2dB

Picture 7-2 Near-field Probe
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5mm
Tip-Center: 1 mm
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture 7-3 E-field Probe

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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7.3. E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell calibration
procedure is conducted to determine the proper amplifier settings to enter in the probe parameters. The
amplifier settings are determined for a given frequency by subjecting the probe to a known E-field density
(1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.
The free space E-field from amplified probe outputs is determined in a test chamber. This  calibration can
be performed in a TEM cell if thefrequency is below 1 GHz and inn a waveguide or other methodologies
above 1 GHz for free space. For the free space calibration, the probe is placed in the volumetric center of
the cavity and at the proper orientation with the field. The probe is then rotated 360 degrees until the three
channels show the maximum reading. The power density readings equates to 1 mW/ cm?..
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is
used in conjunction with the E-field probe.
SAR =C ﬁ

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),

AT = Temperature increase due to RF exposure.
2

C

SAR =
yo,

Where:

o = Simulated tissue conductivity,

p = Tissue density (kg/m?).
7.4. Other Test Equipment

7.4.1. Data Acquisition Electronics(DAE)

The data acquisition electronics 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 the DAE is 200 MOhm; the inputs are symmetrical and floating. Common mode

rejection is above 80 dB.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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Picture7-4: DAE
7.4.2. Robot
The SPEAG DASY system uses the high precision robots (DASYS5: TX90) type from Stdubli SA (France).
For the 6-axis controller system, the robot controller version from Stéubli is used. The Stiubli robot series
have many features that are important for our application:
»  High precision (repeatability 0.02mm)
High reliability (industrial design)
Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

vV V V V

Low ELF interference (motor control fields shielded via the closed metallic construction shields)

Picture7-5: DASY 5

Chongging Academy of Information and Communication Technology
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7.4.3. Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASYS5: 400 MHz, Intel Celeron),
chipdisk (DASYS: 128MB), RAM (DASYS5: 128MB). The necessary circuits for communication with the
DAE electronic box, as well as the 16 bit AD converter system for optical detection and digital I/O
interface are contained on the DASY I/O broad, which is directly connected to the PC/104 bus of the CPU
broad.

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 pinout,
and therefore only devices provided by SPEAG can be connected. Devices from any other supplier could

seriously damage the measurement server.

Picture 7-6: Server for DASY 5
7.4.4. Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance between the
source and the liquid surface. For a source at Smm distance, a positioning uncertainty of +0.5mm would
produce a SAR uncertainty of £20%. Accurate device positioning is therefore crucial for accurate and
repeatable measurements. The positions in which the devices must be measured are defined by the
standards.

The DASY device holder is designed to cope with the different positions given in the standard. It has two
scales for device rotation (with respect to the body axis) and device inclination (with respect to the line
between the ear reference points). The rotation centers for both scales is the ear reference point (ERP).
Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss POM

material having the following dielectric parameters:

relative permittivity & =3 and loss tangent O =0.02. The

amount of dielectric material has been reduced in the closest vicinity of the device, since measurements
have suggested that the influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

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

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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Picture7-7: Device Holder Picture 7-8: Laptop Extension Kit

7.4.5. Phantom
The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of the

shell is based on data from an anatomical study designed to

Represent the 90" percentile of the population. The phantom enables the dissymmetric evaluation of SAR
for both left and right handed handset usage, as well as body-worn usage using the flat phantom region.
Reference markings on the Phantom allow the complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in the robot. The shell phantom has a 2mm shell
thickness (except the ear region where shell thickness increases to 6 mm).

Shell Thickness: 2+ 0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture 7-9: SAM Twin Phantom

Chongqing Academy of Information and Communication Technology
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8. Position of the wireless device in relation to the phantom

8.1. Generic device

For a device that can not be categorized as any of the other specific device types, it shall be considered to
be a generic device;

The SAR evaluation shall be performed for all surfaces of the DUT that are accessible during intended use,
as indicated in Picture 8-1. The separation distance in testing shall correspond to the intended use distance
as specified in the user instructions provided by the manufacturer. If the intended use is not specified, all
surfaces of the DUT shall be tested directly against the flat phantom.

The surface of the generic device (or the surface of the carry accessory holding the DUT)

pointing towards the flat phantom shall be parallel to the surface of the phantom.

Picture 8-1 Test positions for Generic device

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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8.2. DUT Setup Photos

Picture 8-2: Specific Absorption Rate Test Layout

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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Test positions for body:
According to the antenna position, the Body SAR is tested at the following 6 test positions all with same

distance between the EUT and the phantom bottom:

Picture 8-3: Toward Phantom (Smm)

Picture 8-4: Toward Ground (S5mm)

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
FAX:0086-23-88608777
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Picture 8-5: Toward Left (Smm)

Picture 8-6: Toward Right (Smm)

Chongqing Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
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Picture 8-7: Toward Bottom (Smm)
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Picture 8-8: Toward Top (Smm)
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Picture 8-9: WIFI-Toward Ground (Smm)

Picture 8-10: WIFI-Toward Bottom (S5mm)
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9. Tissue Simulating Liquids

9.1. Equivalent Tissues
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The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt and Cellulose. The

liquid has been previously proven to be suited for worst-case. The Table 3 and 4 shows the detail solution.

The following tissue formulations are provided for reference only as some of the parameters have not been

thoroughly verified. The composition of ingredients may be modified accordingly to achieve the desired

target tissue parameters required for routine SAR evaluation.

Table 9.1. Composition of the Head Tissue Equivalent Matter

Frequency
(MHZ) 835 1750 1900 2450
Ingredients (% by weight)
water 41.45 55.24 54.89 58.79
sugar 56.00 / / /
salt 1.45 0.306 0.18 0.06
preventol 0.1 / / /
cellulose 1.0 / / /
ClycolMonobutyl / 44.45 44.93 41.15
Dielectric Parameters f=850MHz f=1750MHz f=1950MHz f=2450MHz
! Tar‘ ot Value £=41.5 £=40.08 £=40.0 £=39.20
g 6=0.91 6=1.37 6=1.40 6=1.80
Table 9.2. Targets for tissue simulating liquid
Frequency L. Conductivity Permittivity
Liquid Type + 5% Range + 5% Range
(MHz) (o) (¢)
750 Head 0.89 0.85~0.93 41.9 39.8~44.0
835 Head 0.91 0.86~0.95 41.5 39.4~43.6
1750 Head 1.37 1.30~1.44 40.8 38.1~42.1
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
2450 Head 1.80 0.85~0.93 39.2 37.2~41.2
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9.2. Dielectric Performance

Table 9.3: Dielectric Performance of Head Tissue Simulating Liquid
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Measurement Value

Liquid Temperature: 22.5°C

Type Frequency Permittivity € Drift (%) | Conductivity ¢ Drift (%) Test Date
Head 750 40.72 -2.82% 0.902 1.35% 2021-06-18
Head 835 40.99 -1.23% 0.902 -0.80% 2021-06-11
Head 1750 39.33 -3.60% 1.384 1.02% 2021-06-16
Head 1900 39.22 -1.95% 1.426 1.86% 2021-06-14
Head 2450 38.26 -2.40% 1.831 1.72% 2021-06-22
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Picture9-1:Liquid depth in the Flat Phantom (750 MHz Head)

Picture 9-2: Liquid depth in the Flat Phantom (850 MHz Head)
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Picture 9-3: Liquid depth in the Flat Phantom (1900 MHz Head)

Picture 9-4: Liquid depth in the Flat Phantom (2450 MHz Head)
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10. System Validation
10.1. System Validation

Each DASY system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY software, enable the user to conduct the system
performace check and system validation. System validation kit includes a dipole, tripod holder to fix it

underneath the flat phantom and a corresponding distance holder.

10.2. System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the power
source is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must be
placed beneath the flat phantom section of the SAM twin phantom with the correct distance holder. The
distance holder should touch the phantom surface with a light pressure at the reference marking and be

oriented parallel to the long side of the phantom. The equipment setup is shown below:

Spacer _
Pt T",L'\-\. 30 Frobe posltiener
L] o
| s 4 el I
] £ : “._Field prate ]
v = T T || Flat Phantom
hS ¥ T )
Dipoie
n
[ \ Dir.Coupler L
Signal Am=ﬁ= == e -
- Amp = —_— e h
Generator :--"F 58] l Cable Att1
Att3 <
PM]
it

Picture 10-1 System Setup for System Evaluation
The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

The results are normalized to 1 W input power.
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Picture 10-2 Photo of Dipole Setup

Table 10.1: System Validation of Head

Verification Results

Input power level: 1W
Target value (W/kg) Measured value (W/kg) Deviation
Frequency 1g 10g 1g 10g 1g 10g dT:ts:
Average Average Average Average Average Average
750MHz 2.07 1.37 1.99 1.31 -3.86% -4.38% 2021-06-18
835MHz 2.40 1.60 2.35 1.53 -2.08% -4.38% 2021-06-11
1750MHz 8.96 4.73 8.67 4.72 -3.24% -0.21% 2021-06-16
1900 MHz 9.78 5.04 9.69 5.10 -0.92% 1.19% 2021-06-14
2450 MHz 13.50 6.18 12.3 5.71 -8.89% -7.61% 2021-06-22
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11. Measurement Procedures
11.1. Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,
configurations and operational modes shall be tested for each frequency band according to steps 1 to 3
below. A flowchart of the test process is shown in Picture 19

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the
transmit frequency band ( f,) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as described in
Chapter 8),

b) all configurations for each device position in a), e.g., antenna extended and retracted, and

c) all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in

each frequency band.
If more than three frequencies need to be tested according to 11.1 (i.e., N,> 3), then all frequencies,

configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all
tests described in 11.2 at all other test frequencies, i.e., 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 shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to
2.

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan‘an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 31 of 124



)

CAICT

Report No.:121W00014-Rev1

ulgl
S

[ Preparatian of Systam J

Dparational Mods Measurement 41, 2
" o T e . g !
i | Rafarance Maasuramant iStep a} |
] Configuration +
-l_‘ R I Area Scan (Steps b - <)
e 4 '
o —-.-[ Zaom Scan {Steps d - g|
- & :
Laft Rirghi | Raferenca Maasurement (Stap 1) |
‘x\;.f"’ +
Cheek 15" filted __!_ Paak incuba?
“*-..,r#‘" L 1)
| W, Shalt YES
cuba
= cntar l
Measurement 41,2 B ARl primary and
at center freguency ,_,l_ sacondary pasks
l MO tested ¥
— Seloct YES
e l
Al tagzs of W past y,
Step 1 danal
ND = -
<~ YEB
- ot
o = fth Additional peaks shall be measured
EIEFT::E.:“:;: ':1 :‘N“g":l'; anly whan tha prim?n,r pak s withim 2
case contiguratio & dB of the SAR limit

conhigurations with lass than
-38 of applicable hmits

Al ather test frequencies
(lewwar, uppar, ez}

[ Measurement 11. 2 ]

Warsl-case NO
canfiguration AND all . J
configurations of lass k. P
than -3dB of spplicable

lsrmit testad? YES

[ Detarmination of masimum )

Picture 11-1Block diagram of the tests to be performed
11.2. Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 19) described in
11.1:

a) Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner surface
of the phantom.

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The boundary
of the measurement area shall not be closer than 20 mm from the phantom side walls. The distance between
the measurement points should enable the detection of the location of local maximum with an accuracy of
better than half the linear dimension of the tissue cube after interpolation. A maximum grip spacing of 20

mm for frequencies below 3 GHz and (60/f [GHz]) mm for frequencies of 3GHz and greater is
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recommended. The maximum distance between the geometrical centre of the probe detectors and the inner
surface of the phantom shall be 5 mm for frequencies below 3 GHz anddIn(2)/2 mm for frequencies of 3
GHz and greater, wheredis the plane wave skin depth and In(x) is the natural logarithm. The maximum
variation of the sensor-phantom surface shall be £1 mm for frequencies below 3 GHz and +0.5 mm for
frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect to the line
normal to the surface should be less than 5°. If this cannot be achieved for a measurement distance to the
phantom inner surface shorter than the probe diameter, additional uncertainty evaluation is needed.

¢) From the scanned SAR distribution, identify the position of the maximum SAR value, in addition
identify the positions of any local maxima with SAR values within 2 dB of the maximum value that are not
within the zoom-scan volume; additional peaks shall be measured only when the primary peak is within 2
dB of the SAR limit. This is consistent with the 2 dB threshold already stated;

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step c). The
horizontal grid step shall be (24 / ffGHz] ) mm or less but not more than 8§ mm. The minimum zoom size of
30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the minimum zoom
size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be ( 8-ffGHz] ) mm or less
but not more than 5 mm, if uniform spacing is used. If variable spacing is used in the vertical direction, the
maximum spacing between the two closest measured points to the phantom shell shall be (12 / ffGHz]) mm
or less but not more than 4 mm, and the spacing between father points shall increase by an incremental
factor not exceeding 1.5. When variable spacing is used, extrapolation routines shall be tested with the
same spacing as used in measurements. The maximum distance between the geometrical centre of the
probe detectors and the inner surface of the phantom shall be 5 mm for frequencies below 3 GHz
anddIn(2)/2 mm for frequencies of 3 GHz and greater, where dis the plane wave skin depth and In(x) is the
natural logarithm. Separate grids shall be centered on each of the local SAR maxima found in step c).
Uncertainties due to field distortion between the media boundary and the dielectric enclosure of the probe
should also be minimized, which is achieved is the distance between the phantom surface and physical tip
of the probe is larger than probe tip diameter. Other methods may utilize correction procedures for these
boundary effects that enable high precision measurements closer than half the probe diameter. For all
measurement points, the angle of the probe with respect to the flat phantom surface shall be less than 5°.1f
this cannot be achieved an additional uncertainty evaluation is needed.

e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local SAR values
at the spatial resolution needed for mass averaging.

11.3. SAR Measurement for CAT-M1

SAR tests for CAT-M1 are performed with a base station simulator, SP 8315. Closed loop power control
was used so the UE transmits with maximum output power during SAR testing. All powers were measured
with the SP 8315.

11.4. Power Drift

To control the output power stability during the SAR test, DASYS 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. These drift values can be found in Section 15 labeled as: (Power Drift [dB]). This ensures that the
power drift during one measurement is within 5%.
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12. Area Scan Based 1-g SAR
12.1. Requirement of KDB

According to the KDB447498D01v05,when the implementation is based the specific polynomial it
algorithm as presented at the 29th Bioelectromagnetics Society meeting (2007)and the estimated 1-g
SARis<1.2W/kg, a zoom scan measurement is not required provided it is also not needed For any other
purpose ;for example, if the peak SAR location required for simultaneous transmission SAR test
exclusion can be determined accurately by the SAR system or manually to discriminate between is

tinctive peak sand scattered noisy SAR distributions from area scans.

There must not be any warning or alert messages due to various measurement concerns identified by the
SAR system; for example, noise in measurements ,peaks too close to scan boundary, peaks are too sharp,
spatial resolution and uncertainty issues etc. The SAR system verification must also demonstrate that the
area scan estimated 1-gSAR is within 3%of the zoom scan 1-g SAR (See Annex A).When all the SAR
results for each exposure condition in a frequency band and wireless mode are based on estimated 1-g

SAR, the 1-g SAR for the highest SAR configuration must be determined by a zoom scan.

12.2. Fast SAR Algorithms

The approach is based on the area scan measurement applying a frequency dependent attenuation
parameter. This attenuation parameter was empiri call determined by analyzing a large number of phones.
The MOTOROLAFASTSAR was developed and validated by the MOTOROLA Research Group in

Ft .Lauderdale.
In the initial study, an approximation algorithm based on Linearf it was developed. The accuracy of the

algorithm has been demonstrated across abroad frequency range(136-2450 MHz)andforbothl-gand 10-g
averaged SAR using a sample of 264SARmeasurementsfrom55 wireless handsets. For the sample size
studied, the root-mean-squared errors of the algorithmarel.2%and 5.8%forl-g and 10-g averaged SAR,
respectively. The paper describing the algorith min detail is expected to be published inAugust2004 within
the Special Issue of Transactions on MTT.

In the second step, the same research group optimized the fitting algorithm to an Polynomia If it where
by the frequency validity was extended to cover the range 30-6000MHz.Detailsof this study can be
found in the BEMS2007 Proceedings.

Both algorithms are implemented in DASY software.
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13. Conducted Output Power
13.1. Manufacturing tolerance

Table 13.1: GPRS/EGPRS (GMSK Modulation)

GSM 1900
Channel 512 661 810
1 Txslots Maximum Target Value (dBm) 30+1 30+£1 30+1
2 Txslots Maximum Target Value (dBm) 30£1 30+1 30£1
3 Txslots Maximum Target Value (dBm) 30+1 30+£1 30+1
4 Txslots Maximum Target Value (dBm) 30£1 30+1 30£1

Table 13.2: EGPRS (8PSK Modulation)

GSM 1900
Channel 512 661 810
1 Txslots Maximum Target Value (dBm) 29+1 29+1 2941
2 Txslots Maximum Target Value (dBm) 29£1 29+1 29%1
3 Txslots Maximum Target Value (dBm) 29+1 29+1 29+1
4 Txslots Maximum Target Value (dBm) 29%1 29+1 29%1
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Table 13.3: CAT-M1
Band Bandwidth(MHz) RB Low Middle High
1.4/3/5/10/15/20 1#0 24.0+1 24.0+1 24.0+1
Band2 1.4/3/5/10 6#0 23.0+1 23.0+1 23.0%1
15/20 6#0 24.0+1 24.0+1 24.0+1
1.4/3/5/10/15/20 1#0 24.0+1 24.0+1 24.0+1
Band4 1.4/3/5 6#0 23.0+1 23.0+1 23.0+1
10/15/20 6#0 24.0+1 24.0+1 24.0+1
5/10 1#0 24.0+1 24.0+1 24.0+1
Band5 5 6#0 23.0*+1 23.0*+1 23.0%1
10 6#0 24.0+1 24.0+1 24.0+1
1.4/3/5/10 1#0 24.0+1 24.0+1 24.0+1
Band12 1.4/3/5 6#0 23.0+1 23.0+1 23.0+1
10 6#0 24.0+1 23.0+1 23.0+1
5/10 1#0 24.5+1 24.5+1 24.5+1
Band13 5 6#0 23.0%1 23.0*+1 23.0%1
10 6#0 24.0+1 24.0+1 24.0+1
Table 13.4: WIFI
WIFI 802.11b
Channel Channel 1 Channel 6 Channel 11
Maximum Target Value (dBm) 17.0+1 17.0+1 17.0+1
WIFI 802.11g
Channel Channel 1 Channel 6 Channel 11
Maximum Target Value (dBm) 13.5+1 13.5+1 13.5+1
WIFI 802.11n 20M
Channel Channel 1 Channel 6 Channel 11
Maximum Target Value (dBm) 13.0+1 13.0+1 13.0+1
WIFI 802.11n 40M
Channel Channel 1 Channel 6 Channel 11
Maximum Target Value (dBm) 14.0+1 14.0+1 14.0+1
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13.2. GSM Measurement result

During the process of testing, the EUT was controlled via R&S Digital Radio Communication
tester (CMU200) to ensure the maximum power transmission and proper modulation. This result
contains conducted output power for the EUT. In all cases, the measured Average output power

should be greater and within 5% than EMI measurement.

Table 13.2 .1: The conducted power measurement results for GPRS/EGPRS (GMSK)

Measured Power (dBm) calculation Averaged Power (dBm)
GSM 1900
512 661 810 512 661 810
1 Txsolt 30.82 30.37 29.99 9.03dB 21.79 21.34 20.96
2 Txsolt 30.15 30.07 30.41 -6.02dB 24.13 24.05 24.39
3 Txsolt 30.40 30.22 30.20 4.26dB 26.14 25.96 25.94
4 Txsolt 30.31 30.12 29.80 3.01dB 27.30 27.11 26.79
NOTES:

1) Division Factors

To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) =>-9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) =>-3.01dB
According to the conducted power as above, the body measurements are performed with 4Txslots for

1900MHz.

Table 13.2.2: The conducted power measurement results for GPRS/EGPRS (8PSK)

Measured Power (dBm) calculation Averaged Power (dBm)
GSM 1900
512 661 810 512 661 810
1 Txsolt 29.20 28.90 28.60 -9.03dB 20.17 19.87 19.57
2 Txsolt 29.40 28.70 28.30 -6.02dB 23.38 22.68 22.28
3 Txsolt 29.20 28.80 28.34 -4.26dB 24.94 24.54 24.08
4 Txsolt 28.30 28.60 | 29.10 | -3.01dB 25.29 25.59 26.09
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13.3. CATM Measurement result
Table 13.3.1 The output Power for CATM Band 2
. Conducted Power
Mode Bandwidth Channel RB Index QPSK 16QAM
1#0 24.43 22.79
18607
6#0 22.74 22.79
1#0 24.55 22.75
1.4MHz 18900
6#0 22.78 22.76
1#5 24.11 22.77
19195
6#0 22.75 22.81
1#0 24 .51 22.76
18615
6#0 22.79 22.77
1#0 24 .46 22.75
Band2 3MHz 18900
6#0 22.78 22.75
1#5 24.36 22.76
19185
6#0 22.75 22.77
1#0 24.52 23.61
18620
6#0 23.39 22.78
1#0 24.30 2341
SMHz 18900
6#0 23.13 22.79
1#5 3 24.23 23.19
19180
6#0 3 23.25 22.79
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1#0 24.50 23.55
18640
4#0 23.36 23.70
1#0 24.35 23.33
10MHz 18900
4#0 23.17 23.61
1#5 24.02 23.13
19160
4#2 23.16 22.86
1#0 24.54 23.66
18675
6#0 2431 24.74
1#0 24.21 23.37
15MHz 18900
6#0 24.12 24.54
1#5 24.11 23.17
19125
6#0 24.16 24.47
1#0 24.32 24.37
18680
6#0 24.21 23.44
1#0 24.15 24.55
20MHz 18900
6#0 24.38 23.27
1#5 0 24.19 24.37
19120
6#0 0 2441 23.34
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Table 13.3.2 The output Power for CATM Band 4
. Conducted Power
Mode Bandwidth Channel RB Index QPSK 160AM
1#0 0 24.41 22.88
19957
6#0 0 22.77 22.79
1#0 0 24.58 22.75
1.4MHz 20175
6#0 0 22.77 22.79
1#5 0 24.15 22.78
20393
6#0 0 22.80 22.79
1#0 0 24.48 22.79
19965
6#0 0 22.75 22.82
1#0 0 24.32 22.74
3MHz 20175
Band4 6#0 0 22.78 22.76
1#5 1 24.38 22.75
20385
6#0 1 22.78 22.79
1#0 0 24.23 23.19
19975
6#0 0 23.25 22.89
1#0 0 24.31 23.48
SMHz 20175
6#0 0 23.16 22.76
1#5 3 24.55 23.67
20375
6#0 3 23.35 22.77
10MHz 20000 1#0 0 24.32 24.37
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4#0 0 24.21 23.44
1#0 0 24.15 24.55
20175
4#0 0 24.38 23.27
1#5 7 24.02 23.13
20350
4#2 7 24.16 22.86
1#0 0 24.54 23.66
20025
6#0 0 2431 24.74
1#0 0 24.21 23.37
15MHz 20175
6#0 0 24.12 24.54
1#5 0 24.11 23.17
20325
6#0 0 24.16 24.47
1#0 0 24.35 23.33
20050
6#0 0 23.17 23.61
1#0 0 24.02 23.13
20MHz 20175
6#0 0 24.16 22.86
1#5 0 24.21 2441
20300
6#0 0 24.56 23.45
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Table 13.3.3 The output Power for CATM Band 5
. Conducted Power
Mode Bandwidth Channel RB Index QPSK 160AM
1#0 24.45 23.59
20425
6#0 23.25 22.58
1#0 24.33 23.15
SMHz 20525
6#0 23.17 22.52
1#5 24.10 23.05
20625
6#0 23.36 22.48
1#0 24.59 23.31
20450
4#0 24.13 23.44
1#0 24.39 23.25
Band 5 10MHz 20525
4#0 23.27 23.43
1#5 24.12 23.26
20600
4#2 24.23 23.22
1#0 24.35 23.33
20050
6#0 0 23.17 23.61
1#0 0 24.02 23.13
20MHz 20175
6#0 0 24.16 22.86
1#5 0 24.21 24.41
20300
6#0 0 24.56 23.45
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Table 13.3.4 The output Power for CATM Band 12
. Conducted Power
Mode Bandwidth Channel RB Index QPSK 160AM
1#0 0 24.45 23.71
23017
6#0 0 22.62 22.77
1#0 0 24.57 23.55
1.4MHz 23095
6#0 0 22.72 22.69
1#5 0 24.15 23.78
23172
6#0 0 22.58 22.85
1#0 0 24.52 23.61
20320
6#0 0 23.39 22.68
1#0 0 24.30 23.41
3MHz 23095
6#0 0 23.15 22.41
1#5 1 24.25 23.21
23170
6#0 1 23.25 22.39
Band12
1#0 0 24.51 23.64
23030
6#0 0 22.59 22.77
1#0 0 24.47 23.53
SMHz 23095
6#0 0 22.71 22.55
1#5 3 24.36 23.26
23160
6#0 3 22.65 22.47
1#0 0 24.50 23.55
23045
4#0 0 23.36 23.70
1#0 0 24.35 23.33
10MHz 23095
4#0 0 23.17 23.61
1#5 7 24.08 23.24
23145
4#2 7 24.22 23.71
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Table 13.3.5 The output Power for CATM Band 13
. Conducted Power
Mode Bandwidth Channel RB Index QPSK 160AM
1#0 0 25.12 2391
23200
6#0 0 23.77 23.01
1#0 0 25.07 23.74
SMHz 23230
6#0 3 23.70 22.95
1#5 25.02 23.79
23254
6#0 23.64 22.89
Band13
1#0 25.19 23.99
23225
6#0 23.80 24.12
1#0 25.19 23.99
10MHz 23230
6#0 23.80 24.12
1#5 24.13 24.05
23235
4#2 24.27 24.11
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13.4. WIFI Measurement result

The average conducted power for WiFi is as following:
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Data Teat Result(dBm)
Mode

Rate(Mbps) Chl Ch6 Chill
17.37 17.33 16.62
2 17.39 17.47 17.02
802.11b 5.5 17.22 17.42 17.14
11 17.27 17.30 17.02
6 13.87 13.78 13.50
9 14.06 13.95 13.47
12 14.07 13.76 13.49
802.11g 18 13.68 13.85 13.50
24 13.93 13.93 13.99
36 13.83 14.04 13.85
48 14.11 13.81 13.47
54 13.98 14.00 13.72

Data Teat Result(dBm)

Mode

Rate(Mbps) Chl Ché Chi1
MCSO0 13.80 13.95 13.72
MCS1 13.83 13.72 13.45
MCS2 13.69 13.74 13.52
802.11n MCS3 13.68 13.78 13.61
(20MHz) MCS4 13.79 13.71 13.54
MCS5 13.60 13.77 13.69
MCS6 13.61 13.95 13.63
MCS7 13.65 13.87 13.83

Data Teat Result(dBm)

Mode

Rate(Mbps) Ch3 Ch7 Ch9
MCS0 14.36 13.88 14.13
MCS1 14.29 14.12 14.08
MCS2 14.25 13.95 14.12
802.11n MCS3 14.65 14.35 14.42
(40MHz) MCS4 14.48 14.44 14.56
MCSS5 14.55 14.55 14.65
MCS6 14.47 14.28 14.72
MCS7 14.52 14.36 14.62
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14. Simultaneous TX SAR Considerations

14.1. Introduction
The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g and
Bluetooth devices which may simultaneously transmit with the licensed transmitter. For this device, the BT

and Wi-Fi can transmit simultaneous with other transmitters.

14.2. Simultaneous transmission SAR

Transmission SAR(W/Kg)
TetPositon | Yo | Band2 | Bandd | BandS | Bandiz | Banats | WIFI | SUM
Phantom Side 0.596 0.158 0.066 0.116 0.001 0.023 0.005 0.601
Ground Side 1.076 0.131 0.194 0.155 0.002 0.079 0.006 1.082
Body Left Side 0.183 0.044 0.034 0.077 0.000 0.009 0.002 0.185
Smm Right Side 0.477 0.104 0.100 0.048 0.001 0.008 0.000 0.477
Bottom Side 0.342 0.077 0.055 0.022 0.001 0.014 0.002 0.344
Top Side 0.066 0.012 0.007 0.002 0.000 0.001 0.000 0.066

So the simultaneous transmission SAR is not required for WiFi transmitter.
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15. SAR Test Result

15.1. SAR results
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Table 15.1: SAR Values( GPRS 1900MHz-Body)

Frequency . Maximum Measured q Measured Reported Power
Modc.a Tc.es.t Spacing Power allowed Scaling SAR(1g) SAR(1g) Drift
MHz Ch. (number of timeslots) Position (mm) power factor
(dBm) (dBm) (W/kg) (W/kg) (dB)
1850.2 | 512 GPRS 4TS Phantom 5 30.31 30.5 1.045 0.556 0.581 0.14
1850.2 | 512 GPRS 4TS Ground 5 30.31 30.5 1.045 0.831 0.868 0.18
1850.2 | 512 GPRS 4TS Left 5 30.31 30.5 1.045 0.171 0.179 -0.15
1850.2 | 512 GPRS 4TS Right 5 30.31 30.5 1.045 0.445 0.465 -0.09
1850.2 | 512 GPRS 4TS Bottom 5 30.31 30.5 1.045 0.319 0.333 0.16
1850.2 | 512 GPRS 4TS Top 5 30.31 30.5 1.045 0.062 0.065 0.03
1880.0 | 661 GPRS 4TS Ground 5 30.12 30.5 1.091 0.640 0.699 0.18
1909.8 | 810 GPRS 4TS Ground 5 29.80 30.5 1.175 0.916 1.076 -0.13
1909.8 | 810 EGPRS 4TS Ground 5 29.10 30.0 1.230 0.712 0.876 0.12
Retest
1850.2 | 512 GPRS 4TS Ground 5 30.31 30.5 1.045 0.857 0.895 -0.15
1909.8 | 810 GPRS 4TS Ground 5 29.80 30.5 1.175 0.864 1.015 -0.14
Table 15.2: SAR Values (CATM-Band 2-Body)
Frequency Mode Test Spaci Maximum M;alasur:;d Scali Measured | Reported | Power
pacing allowe caling "
(number of timeslots) Position (mm) LEDwCT? power factor SAR(lg) SAR(lg) Lyt
MHz | Ch. (dBm) (dBm) (Wikg) (Wikg) (dB)
1857.5 | 18675 15M_16QAM_6@0 Phantom 5 24.74 25.00 1.062 0.139 0.148 -0.15
1857.5 | 18675 15M_16QAM_6@0 Ground 5 24.74 25.00 1.062 0.123 0.131 -0.18
1857.5 | 18675 15M_16QAM_6@0 Left 5 24.74 25.00 1.062 0.0414 0.044 0.07
1857.5 | 18675 15M_16QAM_6@0 Right 5 24.74 25.00 1.062 0.0975 0.104 0.16
1857.5 | 18675 15M_16QAM_6@0 Bottom 5 24.74 25.00 1.062 0.0726 0.077 0.05
1857.5 | 18675 15M_16QAM_6@0 Top 5 24.74 25.00 1.062 0.0115 0.012 0.19
1880.0 | 18900 15M_16QAM_6@0 Phantom 5 24.54 25.00 1.138 0.149 0.158 -0.01
1902.5 | 19125 15M_16QAM_6@0 Phantom 5 24.47 25.00 1.161 0.135 0.143 0.19
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Table 15.3: SAR Values (CATM-Band 4-Body)
freaueney (numberN([)(t)”(iiemeslots) Po];?tsi:)n S?r?lfrilr)lg M;zl‘g:;m l\;lﬁii:;zd St%ilti:rg I\S/Izell{szllrg I;Zﬁggeg(; P];)g;r
MHz | Ch. (dBm) power (dBm) (W/kg) (W/kg) (dB)
1717.5 | 20025 15M_16QAM_6@0 Phantom 5 24.73 25.00 1.064 0.0616 0.066 0.13
1717.5 | 20025 15SM_16QAM_6@0 Ground 5 24.73 25.00 1.064 0.125 0.133 0.11
1717.5 | 20025 15M_16QAM_6@0 Left 5 24.73 25.00 1.064 0.0319 0.034 -0.06
1717.5 | 20025 15M_16QAM_6@0 Right 5 24.73 25.00 1.064 0.0944 0.100 0.08
1717.5 | 20025 15M_16QAM_6@0 Bottom 5 24.73 25.00 1.064 0.0516 0.055 0.19
1717.5 | 20025 15M_16QAM_6@0 Top 5 24.73 25.00 1.064 0.00635 0.007 0.19
1732.5 | 20175 15SM_16QAM_6@0 Ground 5 24.53 25.00 1.114 0.162 0.181 -0.01
1747.5 | 20325 15M_16QAM_6@0 Ground 5 24.46 25.00 1.132 0.171 0.194 0.12
Table 15.4: SAR Values (CATM-Band 5-Body)
freaueney (numberl\/([)(;(:iemeslots) P()Ts?tsit)n S?r?l(;rill;g M;)égjgrlm l\:lelzis;zd Sf(':liltionrg hé[‘z;szllrgi }Szz%)(rlteg()i Plg:;,fetr
MHz Ch. (dBm) power (dBm) (W/kg) (W/kg) (dB)
829.0 20450 10M_QPSK _1@0 Phantom 5 24.59 25.00 1.099 0.106 0.116 -0.12
829.0 20450 10M_QPSK 1@0 Ground 5 24.59 25.00 1.099 0.120 0.132 0.05
829.0 20450 10M_QPSK 1@0 Left 5 24.59 25.00 1.099 0.0697 0.077 -0.05
829.0 20450 10M_QPSK 1@0 Right 5 24.59 25.00 1.099 0.0433 0.048 0.18
829.0 20450 10M_QPSK _1@0 Bottom 5 24.59 25.00 1.099 0.0197 0.022 0.16
829.0 20450 10M_QPSK _1@0 Top 5 24.59 25.00 1.099 0.00183 0.002 -0.10
836.5 20525 10M_QPSK _1@0 Ground 5 24.39 25.00 1.151 0.135 0.155 -0.15
844.0 20600 10M_QPSK 1@0 Ground 5 24.12 25.00 1.225 0.105 0.129 0.08
Table 15.5: SAR Values (CATM-Band 12-Body)
freaueney (numberN([)(t)”(iiemeslots) Po];?tsiton S?ri:rilr)lg M;zg;:;m l\;lﬁii:;zd Sfililtionrg I\S/IZ?{SF;SI IS{ZIE)SS P];)g;r
MHz Ch. (dBm) power (dBm) (Wikg) (Wikg) (dB)
707.5 23095 1.4M_QPSK 1@0 Phantom 5 24.57 25.00 1.104 0.000562 0.001 0.14
707.5 23095 1.4M_QPSK_1@0 Ground 5 24.57 25.00 1.104 0.000351 0.000 0.16
707.5 23095 1.4M_QPSK_1@0 Left 5 24.57 25.00 1.104 0.000163 0.000 0.01
707.5 23095 1.4M_QPSK_1@0 Right 5 24.57 25.00 1.104 0.000554 0.001 0.01
707.5 23095 1.4M_QPSK 1@0 Bottom 5 24.57 25.00 1.104 0.000595 0.001 0.05
707.5 23095 1.4M_QPSK 1@0 Top 5 24.57 25.00 1.104 0.000380 0.000 0.01
699.7 23017 10M_QPSK 1@0 Ground 5 24.45 25.00 1.135 0.00196 0.002 -0.15
715.2 23172 10M_QPSK _1@0 Ground 5 24.15 25.00 1.216 0.00149 0.002 0.16
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Table 15.6: SAR Values (CATM-Band 13-Body)
rreaueney (numberlvcl)(ti(:fmeslots) P()Ts?tsit)n S?r?l(r:rill;g Mgzlvr::rlm l\:lelzi:ézd Stf':iiltionrg l\é[:;{s?lrgi }Szzrig(rlteg(; P]g:i?tr
MHz | Ch. (dBm) power (dBm) (Wkg) (W/kg) (dB)
782.0 | 23230 10M_QPSK _1@0 Phantom 5 25.19 25.50 1.074 0.0218 0.023 0.14
782.0 | 23230 10M_QPSK_1@0 Ground 5 25.19 25.50 1.074 0.0371 0.040 0.04
782.0 | 23230 10M_QPSK_1@0 Left 5 25.19 25.50 1.074 0.00877 0.009 0.08
782.0 | 23230 10M_QPSK_1@0 Right 5 25.19 25.50 1.074 0.00770 0.008 0.16
782.0 | 23230 10M_QPSK_1@0 Bottom 5 25.19 25.50 1.074 0.0126 0.014 -0.18
782.0 | 23230 10M_QPSK_1@0 Top 5 25.19 25.50 1.074 0.00119 0.001 -0.14
782.5 | 23017 10M_QPSK_1@0 Ground 5 25.19 25.50 1.074 0.0551 0.059 -0.15
781.5 | 23225 10M_QPSK_1@0 Ground 5 24.13 25.50 1.371 0.0576 0.079 -0.18
Table 15.7: SAR Values (WIFI)

gy Test Ssastag Maximum Measured el Measured | Reported Povyer
Mode/Band Position i) Power allowed factor SAR(1g) SAR(1g) Drift

MHz | Ch. (dBm) power (dBm) (W/kg) (Wke) (dB)
2437.0 6 802.11b Phantom 5 17.47 18.00 1.130 0.00399 0.005 0.18
2437.0 6 802.11b Ground 5 17.47 18.00 1.130 0.00496 0.006 0.19
2437.0 6 802.11b Left 5 17.47 18.00 1.130 0.00141 0.002 0.02
2437.0 6 802.11b Right 5 17.47 18.00 1.130 0.000167 0.000 -0.09
2437.0 6 802.11b Bottom 5 17.47 18.00 1.130 0.0016 0.002 0.05
2437.0 6 802.11b Top 5 17.47 18.00 1.130 0.000253 0.000 0.01
2412.0 1 802.11b Ground 5 17.39 18.00 1.151 0.00343 0.004 -0.15
2462.0 11 802.11b Ground 5 17.02 18.00 1.253 0.00338 0.004 0.02
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15.2. 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; steps2)
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 >1.45W/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.
Table 15.15 SAR Measurement Variability for Body (1g)
Original First
Frequency Mode Test Spacing 8! ! The
/band Positi (mm) SAR Repeated Rati
an osition mm atio
MHz Ch. (W/kg) SAR (W/kg)
GPRS Toward
1850.2 512 5 0.857 1.03
4TS Ground 0831
1909.8 | 810 GPRS Toward 5 0.916 0.864 1.06
' 4TS Ground ' ’ '
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16. Measurement Uncertainty
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Measurement uncertainty evaluation for SAR test

Error Description Unc. Prob. Div. | ci Ci Std.Unc. Std.Unc. Vi
value, | Dist. 1g 10g +%,1g +%,10g Veff
=%

Measurement System

Probe Calibration 6.0 N 1 1 1 6.0 6.0 o0

Axial Isotropy 0.5 R 3 107 0.7 0.2 0.2 ©

Hemispherical Isotropy 2.6 R 3 |07 0.7 1.1 1.1 o0

Boundary Effects 0.8 R 3 |1 1 0.5 0.5 o0

Linearity 0.6 R 3 |1 1 0.3 0.3 o0

System Detection Limits 1.0 R 3 |1 1 0.6 0.6 o0

Readout Electronics 0.7 N 1 1 1 0.7 0.7 0

Response Time 0 R 3 |1 1 0 0 o0

Integration Time 2.6 R 3 |1 1 1.5 1.5 o0

RF Ambient Noise 3.0 R 3 |1 1 1.7 1.7 o0

RF Ambient Reflections 3.0 R 3 1 1 1.7 1.7 o0

Probe Positioner 1.5 R 3 |1 1 0.9 0.9 0

Probe Positioning 2.9 R 3 |1 1 1.7 1.7 o0

Max. SAR Eval. 1.0 R 3 |1 1 0.6 0.6 o0

Test Sample Related

Device Positioning 2.9 N 1 1 1 2.9 2.9 145

Device Holder 3.6 N 1 1 1 3.6 3.6 5

Phantom and Setup

Phantom Uncertainty 4.0 R 3 |1 1 2.3 23 o0

Liquid Conductivity (target) 5.0 R 3 | 0.64 0.43 1.8 1.2 0

Liquid Conductivity (meas.) 2.5 N 1 0.64 0.43 1.6 1.1 )

Liquid Permittivity (target) 5.0 R 3 106 0.49 1.7 1.4 )

Liquid Permittivity (meas.) 2.5 N 1 0.6 0.49 1.5 1.2 )
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Measurement uncertainty evaluation for system validation

Error Description Unc. Prob. Div. | ci Ci Std.Unc. Std.Unc. Vi
value, | Dist. 1g 10g +%,1g +%,10g Veff
=%

Measurement System

Probe Calibration 6.0 N 1 1 1 6.0 6.0 o0

Axial Isotropy 0.5 R 3 |07 0.7 0.2 0.2 o0

Hemispherical Isotropy 2.6 R 3 |07 0.7 1.1 1.1 o0

Boundary Effects 0.8 R 3 |1 1 0.5 0.5 o0

Linearity 0.6 R 3 |1 1 0.3 0.3 o0

System Detection Limits 1.0 R 3 |1 1 0.6 0.6 o0

Readout Electronics 0.7 N 1 1 1 0.7 0.7 )

Response Time 0 R 3 |1 1 0 0 o0

Integration Time 2.6 R 3 |1 1 1.5 1.5 o0

RF Ambient Noise 3.0 R 3 1 1 1.7 1.7 o0

RF Ambient Reflections 3.0 R 3 |1 1 1.7 1.7 )

Probe Positioner 1.5 R 3 |1 1 0.9 0.9 )

Probe Positioning 2.9 R 3 |1 1 1.7 1.7 o0

Max. SAR Eval. 1.0 R 3 |1 1 0.6 0.6 0

Diople

Power Drift 5.0 R 3 |1 1 2.9 2.9 )

Dipole Positioning 2.0 N 1 1 1 2.0 2.0 o0

Dipole Input Power 5.0 N 1 1 1 5.0 5.0 o0

Phantom and Setup

Phantom Uncertainty 4.0 R 3 |1 1 2.3 23 )

Liquid Conductivity (target) 5.0 R 3 | 0.64 0.43 1.8 1.2 0

Liquid Conductivity (meas.) 2.5 N 1 0.64 0.43 1.6 1.1 o0

Liquid Permittivity (target) 5.0 R 3 106 0.49 1.7 1.4 )

Liquid Permittivity (meas.) 2.5 N 1 0.6 0.49 1.5 1.2 )

Combined Std Uncertainty +11.2% +10.9% 387

Expanded Std Uncertainty +22.4% +21.8%
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17.MAIN TEST INSTRUMENTS

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 Probe EX3DV4 3844 2020-11-05 2021-11-04
02 DAE DAE4 1329 2021-04-21 2022-04-20
03 Power Meter N1914A MY50001660 2021-05-12 2022-05-11

Radio
Communication CMW500 164483 2021-05-12 2022-05-11
4 Analyzer
Radio
05 Communication CMU200 122816 2021-05-12 2022-05-11
Analyzer
Radio
06 Communication SP8315 SP8315-1295 2021-06-06 2022-06-05
Analyzer

07 Signal Generator N5181A MY50143363 2021-05-12 2022-05-11
08 Power Sensor E8481H MY51020011 2021-05-12 2022-05-11
09 Power Amplifier ZHL QA1202003 2021-05-12 2022-05-11
10 Attenuator 8491A MY39267989 2021-05-12 2022-05-11
11 Probe kit 85070E 3G-S-00139 NA NA
12 | Network Analyzer E5071C US39175666 2021-05-12 2022-05-11
13 D750V3 dipole 1037 2021-04-17 2022-04-16
14 D835V2 dipole 4d135 2020-10-16 2021-10-15
15 D1750V2 dipole 1063 2020-10-15 2021-10-14
16 D1900V2 dipole 5d153 2020-10-14 2021-10-13
17 D2450V2 dipole 886 2020-10-13 2021-10-12

***END OF REPORT BODY ***
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ANNEX A. GRAPH RESULTS

GPRS 1900MHz 4TS Body Toward Ground High

Date/Time: 2021/6/14

Electronics: DAE4 Sn1329

Medium: Head 1900MHz

Medium parameters used: f= 1910 MHz; 6 = 1.437 S/m; er = 39.192; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: GPRS 4TS; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3

Probe: EX3DV4 - SN3844ConvF(8.06, 8.06, 8.06)

High Toward Ground GPRS 1900 4TS With Smm/Area Scan (7x11x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.00 W/kg

High Toward Ground GPRS 1900 4TS With Smm/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 26.11 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) =0.916 W/kg; SAR(10 g) =0.542 W/kg

Maximum value of SAR (measured) = 0.990 W/kg

Wikg
— 0.990

—0.794

0.597

0.401

0.204

0.00794

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 54 of 124



@

CAICT

Report No.:121W00014-Rev1

)
N
3

('

CATM Band 2 15MHz 6RB Body Toward Phantom Middle

Date/Time: 2021/6/14

Electronics: DAE4 Sn1329

Medium: Head 1900MHz

Medium parameters used: f = 1880 MHz; 6 = 1.406 S/m; er = 39.288; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CATM Band 2 ; Frequency: 1880 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3844ConvF(8.06, 8.06, 8.06)

Middle Toward Phantom CATM Band 2 1SMHz 6RB/Area Scan (6x8x1):
Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.136 W/kg

Middle Toward Phantom CATM Band 2 15SMHz 6RB/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value =9.174 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.313 W/kg

SAR(1 g) =0.149 W/kg; SAR(10 g) =0.070 W/kg

Maximum value of SAR (measured) = 0.168 W/kg

Wikg
— 0.168

— 0.135

0101

0.068

0.034

0.0011

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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CATM Band 4 15SMHz 6RB Body Toward Ground High

Date/Time: 2021/6/16

Electronics: DAE4 Sn1329

Medium: Head 1750MHz

Medium parameters used (interpolated): = 1747.5 MHz; 6 = 1.382 S/m; er = 39.334;
p = 1000 kg/m3

Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System:CATM Band 4 ; Frequency: 1747.5 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3844ConvF(8.48, 8.48, 8.48)

High Toward Ground CATM Band 4 15MHz 6RB/Area Scan (9x13x1):
Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.187 W/kg

High Toward Ground CATM Band 4 15SMHz 6RB/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.35 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.238 W/kg

SAR(1 g) =0.171 W/kg; SAR(10 g) =0.107 W/kg

Maximum value of SAR (measured) = 0.189 W/kg

Wikg
— 0.189

—0.152

0.115

0.078

0.041

0.00437

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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CATM Band 5 10MHz 1RB Body Toward Ground Middle

Date/Time: 2021/6/11

Electronics: DAE4 Sn1329

Medium: Head 900MHz

Medium parameters used (interpolated): f= 836.5 MHz; 6 = 0.903 S/m; er = 40.976;
p = 1000 kg/m3

Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CATM Band 5; Frequency: 836.5 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3844ConvF(9.5, 9.5, 9.5)

Middle Toward Ground CATM Band 5 10MHz 1RB/Area Scan (6x8x1):
Measurement grid: dx=15mm, dy=15mm

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

Middle Toward Ground CATM Band 5 10MHz 1RB/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.06 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.228 W/kg

SAR(1 g) =0.135 W/kg; SAR(10 g) =0.081 W/kg

Maximum value of SAR (measured) = 0.145 W/kg

Wikg
— 0.145

0117

0.089

0.061

0.033

0.00554

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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CATM Band 12 1.4MHz 1RB Body Toward Bottom Low

Date/Time: 2021/6/18

Electronics: DAE4 Sn1329

Medium: Head 750MHz

Medium parameters used: f =700 MHz; 6 = 0.865 S/m; er = 41.817; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CATM Band 12; Frequency: 699.7 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3844ConvF(9.8, 9.8, 9.8)

Low Bottom CATM Band 12 1.4MHz 1RB/Area Scan (5x7x1): Measurement grid:
dx=15mm, dy=15mm

SAR(1 g) = 0.00196 W/kg; SAR(10 g) =0.000809 W/kg

Maximum value of SAR (measured) = 0.00133 W/kg

Wikg
— 0.00133

— 0.00106

0.000798

0.000532

0.000266

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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CATM Band 13 10MHz 1RB Body Toward Ground Low

Date/Time: 2021/6/18

Electronics: DAE4 Sn1329

Medium: Head 750MHz

Medium parameters used (interpolated): f=781.5 MHz; 6 = 0.935 S/m; er = 40.235;
p = 1000 kg/m3

Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CATM Band 13; Frequency: 781.5 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3844ConvF(9.5, 9.5, 9.5)

Low Toward Ground CATM Band 13 10MHz 1RB/Area Scan (9x13x1):
Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.0562 W/kg

Low Toward Ground CATM Band 13 10MHz 1RB/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.100 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.0970 W/kg

SAR(1 g) = 0.058 W/kg; SAR(10 g) =0.035 W/kg

Maximum value of SAR (measured) = 0.0632 W/kg

Wikg
— 0.063

— 0.0561

0.039

0.026

0.014

n.0019m

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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WIFI 802.11b Body Toward Ground Middle

Date/Time: 2021/6/22

Electronics: DAE4 Sn1329

Medium: Head 2450MHz

Medium parameters used: f=2437 MHz; 6 = 1.816 S/m; er = 38.293;

p = 1000 kg/m3

Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: Wi-Fi ; Frequency: 2437 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(7.38, 7.38, 7.38)

Middle Toward Ground 11b 2Mpsk With Smm/Area Scan (6x8x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.00675 W/kg

Middle Toward Ground 11b 2Mpsk With Smm/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 0.3750 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.0140 W/kg

SAR(1 g) = 0.00496 W/kg; SAR(10 g) =0.0013 W/kg

Maximum value of SAR (measured) = 0.00541 W/kg

Wikg
— 0.00541

— 0.00433

0.00325

0.00216

0.00108

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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ANNEX B. SYSTEM VALIDATION RESULTS
System 750MHz

Date/Time: 2021/6/18

Electronics: DAE4 Sn1329

Medium: Head 750MHz

Medium parameters used: f =750 MHz; 6 = 0.902 S/m; er = 40.717; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CW ; Frequency: 750 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(9.5, 9.5, 9.5)

System Check Dipole 750 MHz/Area Scan (7x21x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 2.12 W/kg

System Check Dipole 750 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value =49.20 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 2.95 W/kg

SAR(1 g) =1.99 W/kg; SAR(10 g) =1.31 W/kg

Maximum value of SAR (measured) = 2.12 W/kg

Wikg
— 2.120

—{1.736

1.352

0.968

0.504

0.200

Chongqing Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqing, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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System 835MHz

Date/Time: 2021/6/11

Electronics: DAE4 Sn1329

Medium: Head 835MHz

Medium parameters used: f =835 MHz; 6 = 0.902 S/m; er = 40.993; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System:CW ; Frequency: 835 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(9.5, 9.5, 9.5)

System Check Dipole 835 MHz/Area Scan (5x18x1):

Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 2.54 W/kg

System Check Dipole 835 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 52.94 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.52 W/kg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 2.53 W/kg

Wikg
— 2.530

— 2.068

1.606

1.143

0.681

0.219

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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System 1750MHz

Date/Time: 2021/6/16

Electronics: DAE4 Sn1329

Medium: Head 1750MHz

Medium parameters used: f= 1750 MHz; 6 = 1.384 S/m; er = 39.328; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CW ; Frequency: 1750 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(8.48, 8.48, 8.48)

System Check Dipole 1750MHz/Area Scan (6x11x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 9.07 W/kg

System Check Dipole 1750MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm

Reference Value = 85.19 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 15.1 W/kg

SAR(1 g) =8.67 W/kg; SAR(10 g) =4.72 W/kg

Maximum value of SAR (measured) = 9.77 W/kg

Wikg
— 9.770

— ¥.874

5.978

4.083

2.187

0.291

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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System 1900MHz

Date/Time: 2021/6/14

Electronics: DAE4 Sn1329

Medium: Head 1900MHz

Medium parameters used: f = 1900 MHz; 6 = 1.426 S/m; er = 39.218; p = 1000 kg/m3
Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CW ; Frequency: 1900 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(8.06, 8.06, 8.06)

System Check Dipole1900MHz/Area Scan (5x9x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 10.8 W/kg

System Check Dipole 1900MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 87.30 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) =9.69 W/kg; SAR(10 g) =5.1 W/kg

Maximum value of SAR (measured) = 10.7 W/kg

Wikg
— 10.700

— 8.594

6.489

4.383

2.278

0172

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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System 2450MHz

Date/Time: 2021/6/22

Electronics: DAE4 Sn1329

Medium: Head 2450MHz

Medium parameters used: f =2450 MHz; 6 = 1.831 S/m; er = 38.258; p = 1000 kg/m3

Ambient Temperature:22.5°C  Liquid Temperature:22.5°C

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Probe: EX3DV4 - SN3844ConvF(7.38, 7.38, 7.38)

System Check Dipole 2450 MHz/Area Scan (6x9x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 12.9 W/kg

System Check Dipole 2450 MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 89.09 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 25.2 W/kg

SAR(1 g) =12.3 W/kg; SAR(10 g) =5.71 W/kg

Maximum value of SAR (measured) = 14.1 W/kg

Wikg
— 14,100

— 11.300

8.500

5.700

2.900

0.100

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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ANNEX C. CALIBRATION REPORT
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E-mail: cnb@chinatl, com Hitp:owww chingtilen
Client - CATR(Chongqing) Certificate No: Z21-60150

CALIBRATION CERTIFICATE

Ohbject DAE4 - SM: 1329

Calibration Procedure(s) FF-Z11-002-01
Calibration Procedura for the Data Acguisition Electronics
{DAExX)

Calibration date: April 21, 2021

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(3l). 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: environment temperatureizzes®c and
hmidity=70%:.

Calibration Equipment used {M&TE criical for calibration)

|
Primary Standards 10 # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration

L
Process Calibrator 753 | 1871018 16-Jun-20 (CTTL, No.J20X043432) Jun-21

[

Mame Function Signature
| Calibrated by: u Zongying SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer ?ﬁf 3%
Approved by: Qi Dianyuan SAR Project Leader .ﬁv%-"fﬁa‘w“"_

lssued: April 23, 2021
|_This calibration cartificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z21-601 50 Page 1 of 3

Chongging Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336

Tel: 0086-

23-88069965 FAX:0086-23-88608777
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Add: No.52 HuaYusnBei Rood, Haidian District, Beijing, 100191, China
Tel: +B6=10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cobi@chinatt], com Hitp:fwww chinatil.cn

Glossary:

DAE data acquisition electronics

Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

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

Certificate No: Z21-60150 Page 2 of 3

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777
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r‘"‘ I Collsboration with
CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian [Hstrict, Bedjing, 100191, China

Tel: +86-10-62304633-2512 Faog: +86- 10-62304633-2504

E-mail: ctibgichinatil.com Hitpedfwwwechinattlen

DC Voltage Measurement
AJD - Converter Resolution naminal
ILSB = -1 [TLU full range = -100...+300 mV
BinV , full range = =13y

High Ranga:
Low Range: LB =
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
b Gt b T
High Range 404,342 £ 0.15% (k=2) | 404.470 + 0.15% (k=2) | 404.065 + 0.15% (k=2)
Low Range 399919 £ 0.7% (k=2) | 3909544 + 0.7% (k=2) | 4.00132 £ 0.7% (k=2)

-
|

Connector Angle
104410
—]

Connector Angle to be uged in DASY system

Certificate No: Z21-60150 Page 3 of 3

Chongging Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336
FAX:0086-23-88608777

Tel: 0086-23-88069965
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Tel: #86-10-62304633-2512 P +B6-10-62304613-2504
E~mail; ettligechinani.com Hitpettwws chinatil.cn
Client CATR(Chongging) Certificate No: Z20-60408
CALIBRATION CERTIFICATE
Cbject EX3DV4 - SN : 3844

Calibration Procedura(s)

Calibration date:

humidity<70%

FF-Z11-004-02
Calibration Procedures for Dosimetric E-field Probes

November 05, 2020

This calibration Certificate documents the traceabilty to national standards, which realize the physical units of
measurements{S). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the cedificate,

All calibrations have been conducted in the closed laboratory facility: envircnment temperatured22+3)°C and

Calibration Equiprment usa_d_iM&TE critical for calibration)

Primary Standards ID # __Cal Date(Calibrated by, Certificate No) _ Scheduled Calibration
Power Meter NRP2 101818 16-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor  NRP-Z91 101547 16-Jun-20{CTTL, No J20X04344) Jun-21
Power sensor NRP-291 101548 16-Jun-20(CTTL, No J20X04344) Jun-21
Reference 10dBAHenuator | 1BNSOW-10dB  10-Feb-20{CTTL, No.J20X00525) Feb-22
Reference Z0dBAtenuator | 1BMSDW-200B  10-Feb-20{CTTL, No J20X00528) Fab-22
Reference Probe EX3IDW4 SN 7307 29-May-20(SPEAG, No.EX3-7307_May20) May-21
DAE4 SN 1586 4-Feb-20{SPEAG, No DAE4-1556_Feb20) Feb-21
Secondary Standards ID # Cal Date{Calibrated by, Cerifcate No.} Scheduled Callbration
SignalGenerator MG3ITO0A | 5201052605 23-Jun-Z0(CTTL, Mo JZ0X04343) Jun=21 o
Metwork Analyzer ESQOTIC MY 46110673 F_ﬂ-FEb-ZUﬂCTFL, No J20X00515) Feb-21
MName Function Signature
Calibrated by Yu Zongying SAR Test Engineer /j}«—-—-f\-‘j
Reviewed by Lin Hao SAR Test Engineer M
Approved by Qi Dianyuan SAR Project Leader =t

Issuead; Movembe

This calibration certificate shall not be reproduced except in full without written appreval of the labaratany:

r 07, 2020

Cerificate No: Z20-60408

Page 1 of 9

Chongging Academy of Information and Communication Technology
Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336

Tel: 0086-23-88069965

FAX:0086-23-88608777
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L CALIBRATION LABORATORY
Add: Mo.51 Xueyuan Road, Haidian District, Beljimg, 100191, China
Telk: +86-10-62304633-2512 Fii: +R6-10-62 30463 3-2504
E-miail: ettlidchinatt] com Mo chinatsl.co
Glossary:
TSL tissue simulating lguid
NORMx,y,z sensitivity In free space
ConvF sansitivity in TSL/ NORMx,y.z
DCP diode compression point
CF crest factor {1/duty_cycle) of the RF signal
ABCD medulation dependent linearization parameters

Polarization & @ rotation around probe axis

Folarization & B rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X to the robat coordinate systam

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measuremant Technigues®, June 2013

b} IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2018

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

d) kDB 865654, "5AR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

= NORMy,yz: Assessed for E-field polarization 8=0 (fsB00MHz in TEM-call; f=1800MHz: waveguide).

NORMx,y.z are only intermediate values, i.e., the uncertainties of NORMy v,z does not effect the

E’ -field uncertainty inside TSL (see below ConvF).

= NORM(flxyz = NORMy,y z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software verzions later than 4.2, The uncertainty of the
frequency response Is included in the stated uncerainty of ConvF.

*  DCPxy.z: DCP are numerical linearization parameters assessed basaed on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media,

= PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characieristics,

o Ax,p2 Bay2z; CxyzVRxy2:AB.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR Is the maximum calibration range expressed in RMS voliage across the diode,

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temparature
Transfer Standard for fsB00MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same satups are used for assessment of the paramaters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORM:x,y.z" ConvF wheraby the uncertainty corresponds to
that given for CanvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from:50MHz to100MHz.

«  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip {on probe axis), Mo tolerance reqguired.

= Connector Angle: The angle is assessed using the information gained by determining the NORMyx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3844

Basic Calibration Parameters

- Sensor X Sensor Y SensorZ Une [k=2)
Norm{pViVim)*)* (.48 0.41 0.19 +10.0%
DCP{mV)" 103.0 102.7 a97.2

Modulation Calibration Parameters

uio Communication [ & B [c D VR UncE
L System Name dB | dBuY dB mv (k=2)
0 cw % 00 oo 1.0 |000 [1675 |[23%
Yy |06 (00 [10 150.0
1z Joo |00 1.0 88.3

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%.

4 The uncertainties of Morm X, ¥, Z do not affect the E*-field uncartainty inside TSL (ses Page 4).

8 Numerical inearization parametar: uncertainty not required,

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and s expressed for the square of the fiald value.
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3844

Calibration Parameter Determined in Head Tissue Simulating Media

& Frequency validity above 300 MHz of £100MHz only applies for DASY w4 4 and higher (Page 2), alse it is restricted ta

=1

f [MH]° Pﬂ“":'l':;’;rr ¢°“°:;f:;’:"" ConvF X | ConvF Y | ConvF Z | AlphaS 'T:::; :";"2:
835 415 0.90 9.50 9.50 950 | 045 | 131 | £121%
900 4.5 0.97 946 | 946 | 848 | 017 | 126 | £121%
1750 0.1 1.37 8.48 8.48 8.48 0.24 | 107 | +121%
1900 40.0 1.40 8.06 8.06 BO6 | 028 | 107 | £124%
2300 39.5 1.67 7.76 7.76 7.76 0.38 | 087 | +121% |

2450 | 382 1.80 738 | 738 738 | 033 | 103 | +124%
2600 39.0 1.96 734 | 734 | 734 | 046 | 08t | x124%

+50MHz. The uncertainty is the R3S of ConvF uncertainty at calibration frequency and the uncestainty for the indicated

frequency band. Frequency validity bedow 300 MHz iz £ 10, 25, 40, 50 and 70 MHz for ConvF assessmaents al 30, 64, 128,

150 and 220 MHz respactively, Above 5 GHz frequency validity can ba extended to + 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (£ and o can be relaxed to +10% if Rguid compansation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and a) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
EAlpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
affect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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o 500 1000 1500 2000 2500 3000
f[MHz]

*TEM *R22
Uncertainty of Frequency Response of E-field: 27.4% (k=2)
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Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22
/’__"“\ e
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Reli[=]
T 100MH= * B00MH=z = 1RO00PHZ T 2500MH=z
Uneertainty of Axial Isotropy Assessment: <1.2% (k=2)
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Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)

Input Signai[.V]

10’ 10" 10 10’ 10 w0
SAR[mWicm®]

~B-nol compenagied @ compensaled ]

v SHR[mWITm'] " L L
[ —e ot pompneated ] = compansaied
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=835 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

T A1 wall
15 28
b N £
) L
27 Y £ \
g i8| '. g
5 :n! g o
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I 54
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Il = S — i W
L] k- 4 ] =il [ (1] m » 4 50 &
i ] Emm|
aralybod ” magursd arakticl meansed

A0 -DED 060 040 020 00 020 040 B0 DED 0

Uncertainty of Spherical lsotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3844

_Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (") 25.7
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disable
;rnbn Overall Length 337Tmm |
Probe Body Diameter 10mm
Tip Length 10mm
Tip Diameter 2.5mm

: Probe Tip to Sensor X Calibration Point 'Imm_
Probe Tip to Sensor Y Calibration Point _‘Imrm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Certificate No:Z20-60408 Page 9 of &

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336

Tel: 0086-23-88069965 FAX:0086-23-88608777
Page 77 of 124

CAICT

Report No.:121W00014-Rev1



)

CAICT

&77L
_V
Report No.:121W00014-Rev1
Ay
n A i,
TTLs b e O L
s D e a g owmk
CALIBRATION LABORATORY T e = CNAS Hﬁ
-:-,;ff'_"‘\,.-—.\, o v CALIBRATION
Adid: Na.52 HunYusnBei Road, Haidian Digtrier, Beijing, 100191, China ’lﬂ,m‘i\‘“ CNAS LOSTO
Tel: +H6-10-62304633-2512 Fax: +86-10-62304632-2504
E-mail: eob@chinanl.com Hitpidwww chinattl cn
Client CATR{Chongqging) Certificate No: Z21-60151
CALIBRATION CERTIFICATE
Object EX30DW4 - SN : 3844

Callbration Procedure(s) EF-211 0z

Calibration Procedures for Dosimetric E-fisld Probas
Calibration date: May 10, 2021
Thiz calibration Certificate documents the traceability o national standards, which realize the physical unite of

meastremeants({Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are par of the certificate.

All calibrations have been conducted in the closed laboratory facilty: environment temperature[zz+3°c and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Cerfificate No.)  Scheduled Calibration
Power Meter NRP2 101919 16-Jun-20(CTTL, No.J20X04344) Jun-21
Power sensor  NRP-Z91 101547 16-Jun-20{CTTL, No.J20X04344) Jun-21 '
Power sensor  NRP-Z91 101548 16-Jun-20(CTTL, No.J20X04344) Jun-21
Reference 10dBAttenuator | 18NSOW-10d8  10-Feb-20(CTTL, No.J20X00525) Feb-22
Reference 20d8Attenuator | 1BNS0W-20d8  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX30DV4 | SN 3617 27-Jan-21(SPEAG, No EX3-3617_Jan21) Jan-22
DAE4 SN 1556 15-Jan-21(SPEAG, No DAE4-1556_Jan21)  Jan-22
Secondary Standards ID# Cal Date(Callbrated by, Cerfificate No) Scheduled Calibration
SignalGenerator  MG3T00A | 6201052605 23-Jun-20(CTTL, No.J20X04343) Jun-21
Network Analyzer ES071C | MY48110873  21-Jan-21{CTTL, Mo.J20X00515) Jan-22

Marme Function ?naturﬂ

Cakibrated by Yu Zongying SAR Test Engineer ,.k‘-é::t"‘)

Reviewed by: Lin Hao SAR Test Engineer fﬁi’ ;vb

Approved by: Qi Dianywan SAR Project Leader —

Issued: May 12, 2021 |
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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Glossary:
TSL tissue simulating liquid
NORM:x vz sensitivity in free space
ConvF sensitivity in TSL/ NORMx vz
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization © @ rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis {(at measurement center),

B=0 iz normal to probe axis

Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for the assessment of Speacific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2018

c) IEC 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

= NORMx yz: Assessed for E-field polarization 8=0 (fs500MHz in TEM-cell; f= 1800MHz: waveguide)

NORMx y.z are only intermediate values, i.e., the uncertainties of NORMx v,z does not effect the

E? -field uncertainty inside TSL (see below ConvF).

= NORMTx vz = NORMy y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncartainty of the
frequency response is included in the stated uncertainty of ConvF

s  DCPyyz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depend on frequency nor media

« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axpz Bx iz Cx.yzVRxyz:A B,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters de not depend on frequency nor
media. VR iz the maximum calibration range expressed in RMS voltage across the diode,

+  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Termperature
Transfer Standard for f<B00MHz) and Inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for azsessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty cormesponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

= Sphercal isotropy (30 deviation from isofropy). in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

= Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required,

+« Connector Angle: The angle is assassad using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3844

Basic Calibration Parameters

} ) Sensor X | Sensor Y | Sensor Z ' Unc |k¥21
Norm(pVi(Vim)*)* 0.48 0.41 | 0.18 | £10.0%
 DCP(mV)® 103.0 101.9 96.4
Modulation Calibration Parameters

uiD Communication A B c D VR | UneE
System Name dB | dBuV dB mV | (e=2)
0 cw X |00 0.0 1.0 000 1814 |+2.8%
Y 0.0 0.0 1.0 162.1
z |00 |00 1.0 96.9

| The reported uncerainty 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%.

A The uncertainties of Norm X, ¥, Z do not affect the E2-field uncertainty inside TSL (see Page 4).
B Numerical linearization parameter: uncertainty not required

E Uncertainly is determined using the max, deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3844

Calibration Parameter Determined in Head Tissue Simulating Media

R <]
 [MHzE Pm:':;:ew c“"':;‘j::!"’ ConvF X | ConvF Y | ConvF Z | Alpha® :i:::; :i:—;tl
750 419 0.89 980 | 980 | 980 | 040 | 080 | +121%
2000 40.0 1.40 816 | 846 | 816 | 023 | 114 | £121%
2100 39.8 1.49 807 | 807 | 807 | 021 | 112 | +121%
3500 37.9 2.81 6.95 6.95 6.95 | 047 | 0.93 | +13.3%
4800 36.4 4.25 628 | 628 | 628 | 040 | 130 | +13.3%

£ Frequency validity above 300 MHz of +100MHz only applies for DASY vd 4 and higher {Page 2), else it is restricted to

£50MHz. The uncerainty is the RSS of CanvF uncertainty al calibration frequency and the uncertainty for the indicated
frequency band, Frequency validily below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
160 and 220 MHz respectively. Above 5 GHIz frequency validity can be extended o £ 110 MHz.
F Al frequancy below 3 GHz, the validity of tssue parameters (£ and o) can be relaxed to +10% If liquld compensation
formula is applied to measured SAR values. Al frequencies sbove 3 GHz, the validity of tissue parameters (e and a) is
restricied to £5%. The uncerainty is the RSE of the ConvF uncertainty for indicated target tissue parameters,

& Alpha/Depth are detarmined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £+ 1% for frequencies balow 3 GHz and below = 2% for the frequencies
between 3-6 GHz at any distance larger than half the prabe tip diameter from the boundary
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axlal lsotropy Assessment: +£1.2% (k=2)
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Uncertainty of Linearity Assessment: $0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=2000 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3844

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) - 27.2
Mechanical Surface Detection Mode : enahlnd_
Optical Surface Detection Mode disabla_
Probe Overall Length - 337mm
.Prnhe Body Diameter _ 10mm
Tip Length | Smm
Tip Diameter : . 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Pll:lint | 1mm
Recommended Measurement Distance from Surface 1.4mm_|
Certificate No:Z:21-6015%1 Page 9 of 9
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Client CATR{Chongqing) Certificate No:  Z21-80148
CALIBRATION CERTIFICATE
Object D750V3 - SN: 1037

Calibration Procedure(s) FF-241-003-01

Calibration Procedures for dipole validation kits

Calibration date: April 17, 2021

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

All calibrations have been conducted in the ciosed laboratory facility, environment temperature(22:3)°C and
humidity<=70%

Calioration Equipment used (MA&TE critical for calibration)

Frimary Standards 1D # Cal Date(Calibrated by, Certificate Nnj Scheduled Calibration
Power Mater NRP2 106276 12-May-20 (CTTL, Mo J20X02885) May-21
Power sensar NRPBA 101389 12-May-20 (CTTL, No.J20X02585) May-21
Reference Probe EX30V4 | SN 7307 28-May-20(SPEAG No. EX3-7307_May20) May-21
DAE4 SN 77T 08-Jan-21{CTTL-SPEAG No Z21-80003) Jan-22

_Secondary Standards ID # __Cal Date{Calibrated by, Certificate No.) EScheduled Calibration
Signal Generator E4438C | MY43071430 01-Feb-21 {CTTL, No.J21X00553) Jan-22
MetworkAnalyzer ESOT1C | MY46103773  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer {L

Reviewed by Lin Hao SAR Test Engineer 4 m? 7"5:7

Approvedy; Qi Dianyuan SAR Project Leader T

Issuad: Aprl 21, 2021
This calibration certificate shall not be reproduced except in full without written approval of the labaratory
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y.z
N/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wirelass
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

c) 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
30MHz to 6GHz)", March 2010

d) KDBBE5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures staied in the certificate are valid at the freguency indicated.

» Anfenna Parameters with TSL. The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Relurn 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 fo the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required,

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

= 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds fo a coverage probability of approximately 95%.

Certificate Mo: Z21-60146 Page 2 ol 4
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Measurement Conditions

Fog; +R6-10-62304633-2504
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DASY system configuration, as far as not given on page 1.
..D_KS‘J" Version DAaSYS2 WE2.10.4 J
LEE'qmcll.ﬂm ) Advanced Extrapolation ]
Phantom Triple: Flat Phantom 5.1C =il
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
anu?nhcjr 750 MHz + 1 MHz |
Head TSL parameters
The following paramelers and catculalions wene applied,
' Temperature | Permittivity Conductivity
_Tmi Head TSL parametors 20°C | 4240 0.90 mhaoim
Measured Head TSL parametors (220202 °C 420+8% 090 mhoim ;E %
Head TSL temperature change during test <1.0°C e
SAR result with Head TSL _
SAR sveraged over 1 om’ {1 g) of Head TSL Condition
SAR measurad 250 méW inpat powes 2.07 Wikg o
| SAR for nominal Head TSL parameters normakized to 1W 8.24 Wikg = 18.8 % (k=2)
SAR averaged aver 10 ¢’ (10 g) of Head TSL Candition Bl
SAR measured 250 mw Input power 1.37 Wikg i
SAR for nominal Head TSL paramaters normalized ta 1W 6.48 Wikg £ 18.7 % (k=2) ]

Certificate No: Z21-60146
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed paint

55.200 1.58i0

| Return Loss

- 25.8d4B

General Antenna Paramaters and Design

| Electrical Delay {one direction)

0.941 ng

After long term use with 100W radiated power, oniy a slight warming of the dipole near the feedpaint ean

b measurad.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line ie diractly
connactad to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipotes, small end caps are added to the dipole amms in order to improve matching when loaded
according to the posifion 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.

Mo excessive force must be applied to the dipale arms, because they might bend or the soldered
connections near the feedpaint may be damaged.

Additional EUT Data

Manufaciured by

SPEAG

Certificate No: 22 1-60146
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DASYS Validation Report for Head TSL Date: 04.17.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D7S0V3 - SN: 1037
Communication System: UID 0, CW; Frequeney: 750 MHz; Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; o = 0.896 S/m; £ = 42.04; p = 1000 kg/m®
Phamtom section: Center Section

DASYS Configuration:

«  Probe: EXIDV4 - SNT7307; ConvF(10.41, 10.41, 10.41) i@ 750 MHz; Calibrated:
2020-05-29

»  Sensor-Surface: |.4mm|{Mechanical Surface Detection)

+ Electronics: DAEA Sn777: Calibrated: 2021-01-08

+  Phantom: MFP'_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

=  Moeasurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.83 Vim; Power Drift = -0.02 dB

Peak SAR {extrapolated) = 3.09 Wikg

SAR(1 g) = 2.07 Wikg: SAR(10 g) = 1.37 Wikg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid
Ratio of SAR at M2 to SAR at M1 = 67%

Maximum value of SAR (measured) = 2.74 Wikg

dB
o

0 dB = 2.74 Wikg = 4.38 dBW/kg

Certificate Mo: Z21-a0146 Page 5 of
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Impedance Measurement Plot for Head TSL
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Client CATR{Chongging) Certificate No:  Z220-60400
CALIBRATION CERTIFICATE
Ohject DB3SV2 - SN: 40135

Calibration Procedure(s) FE.Z11-003-01

Calibration Procedures for dipale validation kits
Calibration date: October 16, 2020

This calibration Certificate documents the traceabilly to mational standards, which reslize the physical unlts of
measurements(Sl). 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: environment temperaturezz=ac and
hemidity < 7i0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerlificate Mo} Scheduled Calibration
Power Mater NRP2 106278 12-May-20 (CTTL, Mo J2OXD2S65) May-21
Fower sensar  NRPGA 101388 12-May-20 (CTTL, No.J20X02985) May-21
ReferenceProbe EX30DV4 | SN 3817 30-Jan-20{SPEAG Mo EX3-3617_Jan20) Jan-21
DAE4 SN 7T 10-Feb-2{CTTL-SPEAG No Z20-80017) Feb-21
Secondary Standards 10 # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signal Generatar E4438C | MY43071430  25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESOT1C | MY48110673  10-Feb-20 (CTTL, Mo J20X00515) Feb-21

Mame Function Signature

Daigie by Zhao Jing SAR Test Engineer é,‘/

Reviewad by: Lin Hao SAR Test Engineer 'fﬂ%jﬁ;

Approved by: Qi Dianyuan SAR Project Leader —T TR —

Issued; October 22, 2020
Thes calibration certificate shall not be reproduced except in full without written approval of the |aboratory.

l
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Glossary:
TSL tizssue simulating liquid
ConvF sensitivity in TSL/ NORMx y,z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices; Measurement Techniques”, June 2013

b} IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Davice used next to the ear (Frequency range of 300MHz to
6GHz)", July 2018

c) IEC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB8B856864, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Paramaters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificate. All figures stated in the cedificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position jis feed
point exactly below the center marking of the flat phantorm section, with the arms oriented
parallel to the body axis.

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

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Neo uncertainty required,

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

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

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

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

Certificate No: Z20-60400 Page 2 of #
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
_D_l-?"l" Varzion DASYS2 WE2 104
Extrapolation i Advanced Extrapolabion B
Phantom Triple Flat Phantorm 5.1C
Distance Dipole Center - TSL 15 mm with Spacer =y
Zoom Scan Resolulion dx, dy, dz = 5
Frequency 835 MHz = 1 MHz
Head TSL parameters
liowing parameters and calcylations were applied
?& Temperature Permittivity i Conductivity
Hominal Head TSL parameters 220°C 41.5 0.90 mtm'm
Measured Head TSL parameters {220+£0.2)"C 41.7+6% 0.91 mhofm £ & %
Head TSL tar_rq:frfl_nn change during tautl o <1.0*C _—
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Candition
SAR measured - 250 mWW input power 2.40 Wikg
SAR for nominal Head TSL parameters nafmalized to W 9.54 Wikg £ 18.8 % (k=2
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW nput power 1.80 Wikg
SAR for nominal Head T5SL paramatars - narrnalized to 1W l.i?\'mng! 18.7 % (hm2)
Body TSL parameters
The following parameaters and calculgtions were applied
Tinmar?hlm Permittivity Conductivity B
nllﬂl'lil'lll Body TSL parameters 220°C 55.2 0.97 mho/m |
Measured Body TSL parameters (22.0+02)"C 540+6% 0.84 mhoim £+ 8 %_|
ﬂﬂdjl':ml- temperature change during test =1.0°C e e
SAR result with Body TSL -
SAR averaged over1 cm’ (1 g) of Body TSL ! Caondition
SAR measured 250 mW Inpul power 240 Wkg
SAR for nominal Body TSL parameters normalized to 1W 9.79 'M'Lg +18.8 % (i=2)
SAR averaged over 10 cm’ (10 g) of Body TSL ; Condition
SAR measured 250 mW inpul power 1.58 Wikg
SAR for nominal Body TSL paramelers normalized 1o 1W B.46 Wikg £ 18.7 % (k=2) |
Certificate Mo: Z20-60400 Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL
impedance, lransformed to feed point 50.10- 4 050
Return Loss - 27.5dB
Antenna Parameters with Body TSL
| Impedance, transformed o feed point 46.20- 5.04j0)
| Return Loss - 23.7dB
General Antenna Parameters and Design
| Electical Delay {one direction) 1.265 ns
After long term use with 100W radiated power, only a slight waming 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 same
of the dipales, 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 il according to the Standard.
Mo excessive force must be applied to the dipole arms, because they might bend or the solderad
connections near the fesdpoint may be damaged.
Additional EUT Data
Manufeciurad by SPEAG
Certificate Mo: £20-60400 Page 4 of
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DASYS Validation Report for Head TSL Date: 10.16.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: DRISV2; Serial: D83ISV2 - SN: 4d135
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:]
Medium parameters used: = 835 MHz; a = (.909 S/m; & = 41.68; p= 1000 kg/'m’
Phantom section: Right Section

DASY S Configuration:

+ Probe: EX3IDV4 - SN3617; ConvF{9.66, 9.66, 9.66) (@ 835 MHz; Calibrated:
2020-01-30

+  Senser-Surface: | 4mm (Mechanical Surface Detection)

+ Electronics: DAE4 SaT771; Calibrated: 2020-02-10

* Phantom: MFP_W5.1C (20deg probe tilt)y; Type: QD 000 P51 Cx; Serial: 1062

= Measurement SW: DASYS52, Version 52.10 (4); SEMCAD X Version 14,614
{7483}

Dipole Calibration/Zoom Scan (7x7x7) {73737V Cube 0: Measurement grid: dw=5mm,
dy=3mm, dz=3mm

Reference Value = 57.52 V/m; Power Drifl = -0.03 dB

Peak SAR (extrapolated) = 3.47 Wik

SAR(L g) = 2.4 W/kg; SAR(10 g) = 1.6 Wikg

Smiallest distance from peaks to all points 3 dB below = 16,3 mm

Ratio of SAR at M2 to SAR at M1 = 69,4%

Maximum value of SAR {measured) = 3,13 W/ke

dB
o

-1.97
-3.94
-5.91

-1.68

-9.85

0 dB = 3.13 Wikg = 4.96 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10, 16,2020

Test Laboratory: CTTL, Beijing, China

DIUT: Dipole 835 MHz; Type: DA35V2; Serial: DE3SV2 - SN: 44135
Communication System: ULD 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0.944 S/m; g = 54.91; p= 1000 kg/m?
Phantom section: Right Section

DAEY 5 Configuration:

« Probe: EX3DV4 - SN361T; ConvF(9.53, 9,53, 9.53) @ 835 MHz; Calibrated:
2020-01-30

+  Sensor-Surfece; |.4mm (Mechanical Surface Detection)

*  Electronics: DAE4 Sn771; Calibrated; 2020-02-10

= Phantom: MFP_V5,1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

o Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(T4873)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7VCube 0: Measurement grid: dx=5mm,
dv=3mm, de=5mm

Reference Value = 55.41 Vim; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.60 Wikg

SAR(1 g) = 2.4 Wikg; SAR(10 g) = 1.59 Wikg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 =67.1%

Maximum value of SAR {measured) = 3.20 W/kg

dB
o

-2.03

-4.07

-6.10

.14

-10.17

0 dB = 3.20 W/kg = 5.05 dBW/kg

Certificate No: Z20-60400 Page 7 of &

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 99 of 124



)

(ulgl
3

In Collsboration with

&7l e —

Add: Mo.51 Xueyuan Rasd, Haidian District, Beijing, 100091, Chins
Tel; +B6-10-61304633-2079 Faog: +B6-10-62304533-2504
E-mnil: ctlifchinmitl.com Bitepsfwrww chinadtl.on

Impedance Measurement Plot for Body TSL
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Client CATR{Chongaing) Certificate No:  Z20-60402
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1063

Calibration Procadure(s) FE-Z11-003-04

Calioration Procedures for dipole validation kits

Calibration date: October 15, 2020

This calibration Cerificate documents the treceability fo national standards, which realize the physical units of
maasuramants(Sl). The measurements and the uncertainties with confidence probability are ghwen an the fallowing
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facllity. environment temperature(22+3°C and
humidity<70%,

Calibration Equipment used (MATE crtical for calibration)

Primary Standards 1D # Ceal Date(Calibrated by, Certificate MNo.) Scheduled Calibration
Power Meter  NRP2 1068278 12-May-20 (CTTL, No. J20X02965) May-21
Fower sensor  NRPGA 101368 12-May-20 (CTTL, No.J20X02985) May-21
ReferenceProbe EX3DV4 | SN 3617 30-Jan-20{SPEAG No. EX3-3617_Jan20) Jan-21
DaE4 SN 771 10-Feb-20(CTTL-SPEAG No Z20-60017) Feb-21

_Secondary Standards 1D # ___ Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430  25-Feb-20 (CTTL, No.J20X00516) Fab-21
NetworkAnalyzer ES071C | MY46110673  10-Feb-20 (CTTL, Ne.J20X00515) Fab-21

Mame Functicn Signature

Calibrated py: Zhao Jing SAR Test Engineer

. Lin Hao SAR Test Englneer 'Fﬁ##?

Approved by Qi Dianyuan SAR Project Leader = 7R 5

Issued: October 22, 2020
This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
T5L tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 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

by IEC 62208-1, "“Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) |[EC 62208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d} KDBBE5G64, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e} DASY4/S Systern Handbook

Mathods Applied and Interpretation of Parameters:

»  Measurement Condifions: 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 Paramaters with TSL: The dipole is mounted with the spacer to position its feed
point exaclly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

s Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

» SAR normalized: AR as measured, normalized to an input power of 1 W at the antenna
connactor,

= SAR for nominal TSL paramelers: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

CAICT

Report No.:121W00014-Rev1

DASY Version DASYS2 VE2 10.4
Extrapolation Advanced Exirapalation .
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 Frm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 1750 MHz + 1 MHz
Head TSL parameters
The follawing parametars and calculations were applied. -
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1,37 mhoim
Measured Hoad TSL parameters (220+0.2) "C IE+E% 1.37 mhoim £ 6 %
.Hud TSL temperature urr_nrnglduﬂnum <1.0"C -
SAR result with Head TSL
SAR averaged over 1 ent’ {1 g) of Head TSL Condition
SAR measured 250 mW input power 8,95 Wkg
SAR for nominal Head TSL Ea'amﬂte.m normabized to 'IW 35.8 Wikg £ 1B.8 % (k=2)
| SAR averaged over 10 cm’ (10 g of Head TSL Candition
EAR meaguwred B 260 m¥W input power . 4.73 Wikg
| SAR for nominal Head TSL parameters narmalized to 1W 18.9 Wikg £ 18.7 % (k=2)

Body TSL parameters
The Following parameters and caloulations were applied

Temperature Fermittivity Conductivity
Hominal Body TSL parameters 22.0"C 534 1.49 mheim
_I_!mulumnl Body TSL pnmma’n_urs (220+02)"C 530+86% 1.51 mhodm £ 6 %
Body TSL temperature change during test <1.0*C s i
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Candition

SAR measured 250 mW input power

0.42 Wiy

SAR for nominal Body TSL parameters normalized fo 1W

37.3 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cmr (10 g) of Body TSL Condition
SAR measured 250 mW input power 5.056 Wikg
SAR for nominal Body TSL parameters nodmalized o 1W 20,1 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedanca, transformed to feed point 49,40 0.99 [0

Return Loss -38.5d8
Antenna Parameters with Body TSL

Impedance, transformed to feed point 45,00 0,80 jQ

Return Loss -27.3dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.087 ns

After long term use with 1T00W radiated power, enly a slight warming of the dipale near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line i directy
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 o 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 acconding to the Standard

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
cannections near the feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG
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DASYS Validation Report for Head TSL Diate: 10.15.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: DN 750V2; Serial: D1750V2 - SN: 1063
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.365 8/m; & = 39.61; p = 1000 kg/m®
Phantom section: Right Section

DASYS Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.41, 8.41, 8.41) @ 1750 MHz; Calibrated:
2020-01-30

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

« Electronics: DAE4 Sn771; Calibrated: 2020-02-10

* Phantom: MFP_V5.1C (20deg probe tilt): Type: QD 000 P51 Cx: Serjal: 1062

«  Measurement 3W: DASY 52, Version 5210 (4): SEMCAD X Version 14.6.14
(7483)

System Performance Check/Zoom Scan (Tx7x7) (7x7x7)'Cube 0; Measurcment grid:
dx=5mm, dy=3mm, dz=5mm

Reference Value = 97,18 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) =896 Wikg: SAR{10 g) = 4.73 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 53.8%

Maximum value of SAR (measured) = 14.0 W/kg

dB
0

-3.37

6.74

T

0 dBE=14.0 Wikg = 11.46 dBW/kg

13.47
SN

-16.84
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Impedance Measurement Plot for Head TSL

Trl 811 Log Mag 10.00c8/ ref 0.000d8 [F1]
1000 YT ¥iooe0n G <7A. 5008

40,00
30,00
20.00
16. 00
o, aoc 4
Ao [T ——— - _— FIT |
-2, 00 - T !f_--——
-30, 00 .
o
—Ad, g ? i
I_,'
-5, 00 =
|V 511 swinh (R+fx) Seale 1.C00u [FL bel]
1 1. 7500000 SHr 4%.350 O -587.%0 el 92006 PF
.\-
i
| &
1 Start 155 GHe TR 10 He Siop 199 G R
Certificate Mo; Z20-60:402 Page & of &

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 106 of 124

CAICT

Report No.:121W00014-Rev1



)

|
N
£

CAICT

Report No.:121W00014-Rev1

. In Collaboration with

CALIBRATION LABORATORY

Add; Mo, 31 Xueyuan Road, Hadden District, Beijing, 100191, China
Tel: +86-10-62304633-207% Fax: +&6=10=62 546352504
E-muil: ettlisekinati].com hitp: fwrveaechinntil.on

DASYS Validation Report for Body TSL Date: 10,15,2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1063
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o= 1.51 S/m; &= 53; p = 1000 kg/m’
Phantom section: Right Section
DASY'S Configuration:

+ Probe: EX3IDV4 - SN3617; ConvF(8.09, .09, 8.09) @ 1750 MHz; Calibrated:
2020-01-30

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

+ Electronics: DAE4 Sn771; Calibrated: 2020-02-10

+ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial: 1062

+ Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
{7483)

System Performance Checl/Zoom Scan (7Tx7x7) (Tx7x7)/Cube 0: Measurement grid:
dx=5mm, dv=5mm, dr==5mm

Reference Value = 95.36 YW/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.42 W/kg; SAR(10 g) = 5.05 W/kg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = 58.1%

Maximum value of SAR (measured) = 14,1 Wikg

dB
0

-3.25
-6.50

A <hlihi-

-13.00

16.25 | L

0 dB = 14.1 Wikg = 11.4% dBW/kg
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Impedance Measurement Plot for Body TSL
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Client CATR(Chongging) Certificate No:  Z20-60403
CALIBRATION CERTIFICATE
Cbject D1900V2 - SN: 5d153

Calibration Procedura(s) FF-Z11-002-01

Calibration Procedures for dipole validation kits

Calibration date: Ociober 14, 2020

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

Ml calibrations have been conducted in the closed laboratory facility: environment temperature(zz+3c and
hurnidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date{;alibrated by, Cerificate Na.) Schaduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, Mo J20X02065) May-21
Power sensor  NRPBA 101368 12-May-20 (CTTL, Mo J20X02985) May-21
ReferenceProbe EX3DV4 | SN 3817 30-Jan-20{SPEAG Mo EX3-3617 _Jan20) Jan=21
DAE4 SN TT1 10-Feb-20({CTTL-SPEAG, No.Z20-60017) Feb-21
Secandary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY458071430  25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ESOT1C | MY48110673  10-Feb-20 (CTTL, Mo J20X00515) Feb-21

Mame Function Signature

Gl by: Zhao Jing SAR Test Engineer {

Reviewed by: Lin Hao SAR Test Engineer ‘l'ﬂi_%

Approved by: Qi Dianyuan SAR Project Leader —rr

Issued: October 22, 2020
This calibration certificale shall not be reproduced except in full without written approval of the laboratory,
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx y.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
GGHz)", July 2016

c) |EC 82208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wirsless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDE865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documantation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further details are avaitable 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 T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralle! to the body axis,

s Feed Foint Impedance and Return 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 Retum Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncertainty requirad,

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

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

» 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty 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%.
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Measurement Conditions
DASY system configuration, as far as not Qiven on page 1.
DASY Version DASYS2 VE2.10.4

Extrapolation Advanced Extrapolation
Phantom Triple: Flat Phantom §5.1C

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MHz

Head TSL parameters
The following paramidens and calculations were applied. =—T.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhoim
Measured Head TSL parameters (220+0.2)°C JO0+6% 1.38 mho'm + 6 %

Head TSL temperature change during test =1.0 °C S
SAR result with Head TSL 5
| SAR averaged over 1 o’ {1 g of Head TSL Caondition

SAR measured 250 mW input power 9.78 Wkg

SAR for nominal Head TSL parameaters normalized to 1W 39.2 Wikg £ 1B.8B % (k=2)

| SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.04 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 20.2 Wikg £ 18.7 % (k=2)

Body TSL parameters
The following parameters and caloulabons were applied
Temperature _ Parmittivity Conductivity

Nominal Body TSL parameters 20°C 53.3 1.52 mhalm
Measured Body TSL parameters (220+02)°C S531+6% 1.61 mhoim £ 6 %
| Body TSL temperature change during test <1.0°C . —
SAR result with Body TSL
SAR averaged over 1 enr’ {1 g} of Body TSL Condition
_._‘:_‘.AR measined 250 mW input power 9.89 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.T Wikg % 18.8 % (k=2) .
SAR averaged over 10 cm' (10 g) of Body TSL Condition |
ﬂmEEHUI’W ) 250 mWW input power 5.15 Wikg .
SAR far r:nr'rlnil Body TSL parameters nurrnaize:'l fo W 206 Wikg £ 18.7 % [I‘E
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51,704+ 5150

Return Loss - 25,548

Antenna Parameters with Body TSL

Impedance, Iransformed to fead point A8 B0+ 5.42i0
Rietumn Loss - 25.0dB

General Antenna Parameters and Design

[Ehdﬁca} Delay {ome dirsction) 1.065 ns l

After lang 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 seminigid coaxial cable. The center conductar of the Teeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipales, small end caps are added fo the dipole arms in order to improve matehing when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipale length is still according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
cannections near the feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: Z20-60403 Page 4 of B

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 112 of 124



)

|
N
§

Chongging Academy of Information and Communication Technology

CAICT

Report No.:121W00014-Rev1

&77) s peag

Audid: No.51 Xoeyuan Road, Haidian District, Besjing, 100191, China
Tel: +RB6-10-62304633- 2079 Frst: +RE-10-62304633- 2504
E-mnnil; ctti@chinanlcom hitpetivenw,chinatii.cn

DASYS Validation Report for Head TSL Dage: 10,14, 2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 54153
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; o= 1.383 S/m; ¢, = 38.95; p = 1000 kg'm’
Phantom section: Center Section
DASYS Configuration:

«  Probe: EX3DV4 - SM3617: ConvF(8.14, 8.14, 8.14) @ 1900 MHz; Calibrated:
2020-01-30

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

« Electronics: DAE4 Sn771: Calibrated: 2020-02-10

» Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

+  Measurement SW: DASY 32, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

System Performance Check/Zoom Scan (7Tx7x7) (Tx7x7)/Cube 0: Measurement grid;

dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.3 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(1 g) =9.78 Wikg; SAR(10 g) = 5.04 W/kg

Smallest distance from peaks to all points 3 dB below = 9.5 mm
Ratio of SAR at M2 to SAR at M1 = 52.7%

Maximum value of SAR (measured) = 15.5 Wikg

dB
1]

-1.57

-F.14

-10.70

-14.27

-17.64

0dB=155W/kg = 11.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10.14.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dvipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 54153
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.511 $/m; & = 53.06; p = 1000 kg/m®
Phantom section: Center Section
DASYS Configuration:

+  Probe: EX3DV4 - SN3617; ConvF(7.94, 7.94, 7.94) i@ 1900 MHz; Calibrated:
2020-01-30

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

+ Electronics: DAE4 Sn771; Calibrated: 2020-02-10

» Phantom: MEFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

»  Measurement SW: DASYS2, Version 52.10 (4); SEMCAD ¥ Version 14.6.14
(7483)

System Performance Check/Zoom Scan (Tx7x7) (Tx7x7)yCube 0: Measurement grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.93 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 182 Wkeg

SAR(1 g) = 9.89 W/kg; SAR(10 g) = 5.15 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm
Ratio of SAR at M2 to SAR at M1 = 55.4%

Maximum value of SAR (measured) = 15.3 W/kg

dB |
il

e <Allbili-

-17.12

0 dB = 15.3 W/kg = 11.85 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl =il Lpg wag 10, 008 Asf G, 00008 [Fi]
000 1L SO00000 GrE 25,007 oD
40,00
10,40

| 20,00
10, 00
0.000 M

-10.00 | |
-20.09 T
-30.00 H
-0, 00
-0, 00 -

FEl 511 seith (Reix) Scala L. 000w [#1 cal]

>k 1.,9000000 GHZ 48.791 B 5.4057 O 453 65-pH

s

L Skt LT Ow W 100 He Siop 2.1 a4 [E

Certificate No: Z20-60403 Page R of &

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongqging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 116 of 124



CAICT

-0
=77
=
Report No.:121W00014-Rev1
TTI 2 b e N o AT
EFREL
o %CNASMW
e e e Dl D e N’ el i
E-mail; crtb@ichinatil.com hiitp:ftwoas.chinatilcn
Client CATR{Chongging) Certificate No: Z220-680405
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 886

| Calibration Procedure{s)

FF-£11-003-01
Calibration Procedures for dipote validation kits

Calibration date: October 13, 2020

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are givan on the following

pages and are part of the certificate.

All calibrations have been conducted In the closed |aboratory facility: environment temperature(22+3)°c and

humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Cerfificate No.)  Scheduled Calibration
Power Meter NRP2 H:IEZTE 12-May-20 (CTTL, No. J20X02855) May-21
Power sensor  NRPBA 101369 12-May-20 (CTTL, Mo J20X02855) May-21
ReferenceProbe EX30V4 | SN 3817 30-Jan-20{SPEAG No. EX3-3617_Jan20} Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG, No. Z20-60017) Feb-21
Secondary Standards D # Cal Date|Calibrated by, Cerfificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Feb-20 (CTTL, Mo J20X00518) Feb-21
NetworkAnalyzer ESOTIC | MY48110873  10-Feb-20 (CTTL, No. J20X00515) Feb-21

Name Function Signature

Calibrated by Zhao Jing SAR Test Engineer

Reviewed by- Lin Hao SAR Test Engineer 1#]1{%

Approied by Qi Dianyuan SAR Project Leader ——a__

Issued; October 22, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMzx,y,z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 622081, "Measurement procedure for assessment of specific absorption rate of human
exposure fo radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next fo the ear (Frequency range of 300MHz to
B6GHz)", July 2016

c) 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
30MHz to BGHz)", March 2010

d) KDBBG5664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflacted 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,

= 3AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

s 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 nommal distribution
Corresponds to a coverage probability of approximately 85%.

|

Certificate Mo: Z20-60405 Pige 2 of &

Chongging Academy of Information and Communication Technology

Address: No. 8,Yuma Road, Chayuan New City, Nan’an District, Chongging, P. R. China, 401336
Tel: 0086-23-88069965 FAX:0086-23-88608777

Page 118 of 124



CAICT

i
w777
=
Report No.:121W00014-Rev1
Add: Mo.51 Xueyuan Boed, Haidian District, Beijing, 100191, China
Teel: +E6-10-62304633. 2079 Faoi: +B6-10-62304633-2504
E-msil: ctili@chinatt].com hetip: v chiinaiilen
Measurement Conditions
DASY aystem configuralion, as far as not given on page 1.

DASY Version DASYS2 WE2.10.4

Extrapolation Advanced Exirapolabion

Phantom Triple Flat Phantom 5.1C

Distance Dipale Center - TSL 10 rme with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Fraquency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters gnd calcuialions were applisd ;
Temperature Permittivity Conductivity

Nominal Head T5L parameters 220°C 382 1.80 mho/m

Measured Head TSL parameters (220202 °C 30+B% 1.81 mhoim + & %

Head TSL temperature change during test <10 °C —

SAR result with Head TSL -

SAR averaged over1 cm’ {1 g) of Head TSL Condition

SAR measured 250 m\W input powear 13.5 Wikg

SAR for nominal Head TSL parameters normalized o 1W 53.8 Wikg + 18.8 % (k=2)

LSM averaged over 10 enrt {10 g) of Head TSL

Condition

SAR measured

250 m\W input power

6.18 Wikg

SAR for nominal Head TSL parameaters

normatized o W

24.7 Wikg + 18.7 % (k=2)

Body TSL parameters
The following parameders and calculations weare applied.
Temporature Permittivity Conductivity

Nominal Body TSL parameters 220G 52.7 1,85 mhaim
Measured Body TSL parameters (220202 °C E32£6% 1.96 mho/m + 8 %
Body TSL temperature change during test =1.0°C —_

SAR result with Body TSL_
SAR averaged over 1 cm: {1 g) of Body TSL Condition |
SAR measured 250 mW input power 12.9 Wifkg ]
SAR for nominal Body TSL parameters normalized to 1W 5.7 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL Condition
ER measured 280 MW input power 5.07 Wikg
| SAR fcsr nominal Body TSL paramelers narmalkized to 11;'{ 23.9 Wikg  18.7 % (k=2)
Certificate Mo: Z20-60405 Page 3 of 8 .
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Appendix (Additional assessments outside the scope of CNAS L05T0)

Antenna Parameters with Head TSL

Impedance, ransformed to feed polm 5220+ 3850
Raturn Loss -27.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paim 5050+ 4 57 jO

Return Loss - 26.8dB

General Antenna Parameters and Design

[
Elecirical Delay (one direction) 1.024 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connecied to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipales. small end caps are added to the dipole arms in order to improve matching when lcaded
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 acconding to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 10.13.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 886
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz; o = 1809 8/m; e, = 39.02; p = 1000 kg/m®
Phantom section: Center Section

DASYS Configuration:

Probe: EX3DW4 - SN3617; ConvF(7.65, 7.65, 7.65) @ 2450 MHz; Calibrated:
2020-01-30

Sensor-Surface: 1 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2020-02-10

Phantomn: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASYS2, Version 52,10 (43 SEMCAD X Version 14.6.14
(7483)

Dipuole Calibration/Zoom Scan (Tx7x7) (7xTx T Cube 0: Measurement grid; dx=5mm,
dy=3mm, dz=53mm

Reference Value = 106.1 Vim; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 28.3 Wikg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 6.18 W/kg

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

Ratio of SAR at M2 to SAR at M1 =47.9%

Maximum value of SAR (measured) =227 Wikg

=4.50

-9.00

-13.49

-17.99

-22.49

s

0dB = 22.7 Wikg = 13.56 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 10132020
Test Laboratory: CTTL., Beijing, China
DUT: Dipole 2450 MHe; Type: D2450V2; Serial: D2450V2 - SN: 886
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:
Medium parameters used: = 2450 MHy; o = 1,955 S/im; g = 53.24; p = 1000 kg/m’
Phantom section: Center Section
DASY'S Configuration:

»  Probe: EX3DV4 - 8N361T; ConwF(7.76, 7.76, 7.76) @ 2450 MHz; Calibrated:
2020-01-30

» Sensor-Surface: | 4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn771; Calibrated; 2020-02-10

= Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial: 1062

= Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, de=5mm

Reference Value = 100.1 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.97 Wikg

Smallest distance from peaks to all points 3 dB below = § mm

Ratio of SAR at M2 to SAR at M| = 500

Maximum value of SAR (measured) = 21.5 Wikg
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Impedance Measurement Plot for Body TSL
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