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1 Summary of Test Report

1.1 Test Items

Description: Mobile Hotspot

Model Name: Ccp332A

Applicant's name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Manufacturer's Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd

1.2 Test Standards

Please refer to “5. Test Methodology”

1.3 Test Result

Please refer to “13.Summary of Test Results”

1.4 Testing Location

Address: Building G, Shenzhen International Innovation Center, No.1006 Shennan Road,
Futian District, Shenzhen, Guangdong, P. R. China

1.5 Project Data

Testing Start Date: December 19, 2018
Testing End Date: December 05, 2019

g

1.6 Signature

Li yongfu
(Prepared this test report)

e & W

Zh‘ang Yunzhuan
(Reviewed this test report)

N €/ ae

Cao Junfei

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

This EUT is a variant product and the report of original sample is No0.118N01882-SAR.
According to the client request, we quote the test results of original sample. The results of
spot check are presented in annex K.

The maximum results of Specific Absorption Rate (SAR) found during testing for Yulong Computer
Telecommunication Scientific (Shenzhen) Co., Ltd Mobile Hotspot cp332A are as follows:

Table 2.1: Highest Reported SAR for Hotspot (19)

i . Highest Reported SAR Equipment
Exposure Configuration Technology Band
1g(W/KQ) Class
LTE Band 2 1.18
LTE Band 4 1.23
LTE Band 5 1.10
LTE Band 12 0.89
LTE Band 13 0.50
Hotspot LTE Band 25 1.14 PeE
(Separation Distance 10 mm) an .
LTE Band 26 1.06
LTE Band 41 0.85
LTE Band 66 1.23
LTE Band 71 0.54
WLAN 2.4G 0.36 DTS

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 ANSI| C95.1-1992.

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform
power output.

The measurement together with the test system set-up is described in annex C of this test report. A
detailed description of the equipment under test can be found in chapter 4 of this test report.

The highest reported SAR value is obtained at the case of (Table 2.1), and the value is: 1.23 W/kg
(19).

Table2.2: The sum of reported SAR values for main antenna and Wi-Fi

/ Position Main antenna Wi-Fi Sum

Highest reported SAR value for Hotspot Rear 1.23 0.36 1.59

According to the above tables, the highest sum of reported SAR values is 1.59 W/kg (19).

The detail for simultaneous transmission consideration is described in chapter 11.

©Copyright. All rights reserved by SAICT
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3 Client Information

3.1 Applicant Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Building B, Boton Science Park, Chaguang Road, Xili Town, Nanshan

Address /Post: o
District, Shenzhen

Contact: Yentl Chen

Email: chenyanting@yulong.com

Telephone: +86 15927320221

Fax: /

3.2 Manufacturer Information

Company Name: Yulong Computer Telecommunication Scientific (Shenzhen) Co., Ltd
Building B, Boton Science Park, Chaguang Road, Xili Town, Nanshan

Address /Post: .
District, Shenzhen

Contact: Yentl Chen

Email: chenyanting@yulong.com

Telephone: +86 15927320221

Fax: /

©Copyright. All rights reserved by SAICT
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4 Equipment under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description: Mobile Hotspot

Model Name: cp332A

Condition of EUT as received No obvious damage in appearance

Operating mode(s): LTE Band 2/4/5/12/13/25/26/41/66/71, Wi-Fi 2.4G.

1850.7 — 1909.3MHz (LTE_FDD Band 2)

1710.7 — 1754.3MHz (LTE_FDD Band 4)

824.7 — 848.3MHz (LTE_FDD Band 5)

699.7 — 715.3MHz (LTE_FDD Band 12)

779.5 - 784.5MHz (LTE_FDD Band 13)

Tested Tx Frequency: 1850.7 — 1914.3MHz (LTE_FDD Band 25)

814.7 — 848.3MHz (LTE_FDD Band 26)

2498.5 — 2687.5MHz (LTE_TDD Band 41)

1710.7 — 1779.3MHz (LTE_FDD Band 66)

665.5 — 695.5MHz (LTE_FDD Band 71)

2412 — 2462MHz (Wi-Fi 2.4G)

Test device Production information: Production unit
Device type: Portable device
Antenna type: Integrated antenna
Hotspot mode: Support

4.2 Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version
EUT1 867695040000712 P1 2.0.057.P0.181214.cp332A
EUT2 867695040000514 P1 2.0.057.P0.181214.cp332A
EUT3 867695041078378 P1 2.0.255.P0.190919.cp332A

*EUT ID: is used to identify the test sample in the lab internally.

Note: It is performed to test SAR with the EUT 1 & EUT 3, and conducted power with the EUT 2.

4.3 Internal Identification of AE used during the test

AE ID* Description Type

Manufacturer

AE1 Battery Li-ion Polymer

SCUD(FUJIAN)

*AE ID: is used to identify the test sample in the lab internally.

©Copyright. All rights reserved by SAICT
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5 Test Methodology

5.1 Applicable Limit Regulations

ANSI C95.1-1992: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

IEEE 1528-2013: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Experimental
Techniques.

KDB 447498 D01 General RF Exposure Guidance v06: Mobile and Portable Devices RF
Exposure Procedures and Equipment Authorization Policies.

KDB941225 D05 SAR for LTE Devices v02r05: SAR Evaluation Considerations for LTE Devices

KDB 941225 D06 Hot Spot SAR v02r01: SAR Evaluation Procedures for Portable Devices with
Wireless Router Capabilities

KDB 248227 D01 802.11 Wi-Fi SAR v02r02: SAR Guidance for IEEE 802.11 (Wi-Fi) Transmitters.

KDB 865664 DO1SAR measurement 100 MHz to 6 GHz v01r04: SAR Measurement
Requirements for 100 MHz to 6 GHz.

KDB 865664 D02 RF Exposure Reporting v01r02: RF Exposure Compliance Reporting and
Documentation Considerations

©Copyright. All rights reserved by SAICT
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6 Specific Absorption Rate (SAR)

6.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio
field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational/controlled and general population/uncontrolled, based on a person’s
awareness and ability to exercise control over his or her exposure. In general,
occupational/controlled exposure limits are higher than the Ilimits 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:
d dw d dw
SAR = — —
. (—— am )= ( )
SAR is expressed in units of Watts per kilogram (\N/kg)
SAR measurement can be either related to the temperature elevation in tissue by
oT
SAR =c(—)
ot
Where: C is the specific head capacity, OT is the temperature rise and ot is the exposure duration,
or related to the electrical field in the tissue by

Where: ois the conductivity of the tissue, pis the mass density of tissue and Eis the RMS
electrical field strength.

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

©Copyright. All rights reserved by SAICT
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7 Tissue Simulating Liquids

7.1 Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency Liquid Type Conductivity + 5% Range Permittivity + 5% Range
(MHz) (©) (e)
750 Body 0.96 0.91~1.01 55.50 52.7~58.3
835 Body 0.97 0.92~1.02 55.20 52.4~58.0
1750 Body 1.49 1.42~1.56 53.40 50.7~56.1
1900 Body 1.52 1.44~1.60 53.30 50.6~56.0
2450 Body 1.95 1.85~2.05 52.70 50.1~55.3
2550 Body 2.09 1.99~2.19 52.60 50.0~55.2

7.2 Dielectric Performance

Table 7.2: Dielectric Performance of Tissue Simulating Liquid

Measurement . I
Conductivity ) Permittivity .
Date Type Frequency o (S/m) Drift (%) . Drift (%)

(yyyy-mm-dd)

2018-12-20 Body 750 0.955 -0.52 53.94 -2.81
2018-12-20 Body 835 0.982 1.24 53.49 -3.10
2018-12-19 Body 1750 1.468 -1.48 53.16 -0.45
2018-12-19 Body 1900 1.566 3.03 52.68 -1.16
2018-12-24 Body 2450 1.925 -1.28 51.44 -2.39
2018-12-22 Body 2550 2.044 -2.20 51.25 -2.57
2019-11-20 Body 750 0.949 -1.15 54.28 -2.20
2019-11-20 Body 835 0.988 1.86 53.64 -2.83
2019-11-22 Body 1750 1.463 -1.81 52.85 -1.03
2019-11-22 Body 1900 1.556 2.37 52.39 -1.71
2019-12-05 Body 2450 1.929 -1.08 52.02 -1.29
2019-11-22 Body 2550 2.061 -1.39 51.46 -2.17

Note: The liquid temperature is 22.0°C.

©Copyright. All rights reserved by SAICT
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Picture 7-1: Liquid depth in the Flat Phantom (750 MHz)

Picture 7-2: Liquid depth in the Flat Phantom (835 MHz)

©Copyright. All rights reserved by SAICT



SAic RIS BETP: No.119N02638-SAR

and Communications Technology Page 13 Of 203

Picture 7-3: Liquid depth in the Flat Phantom (1750 MHz)

Picture 7-4: Liquid depth in the Flat Phantom (1900MHz)

©Copyright. All rights reserved by SAICT
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Picture 7-5: Liquid depth in the Flat Phantom(2450MHz)

Picture 7-6: Liquid depth in the Flat Phantom(2550MHz)

©Copyright. All rights reserved by SAICT
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8 System verification

8.1 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

Dir.Coupler
Signal  _| av5e (e —
Generator | |

Picture 8.1 System Setup for System Evaluation

Picture 8.2 Photo of Dipole Setup

©Copyright. All rights reserved by SAICT
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SAR system verification is required to confirm measurement accuracy, according to the tissue
dielectric media, probe calibration points and other system operating parameters required for
measuring the SAR of a test device. The system verification must be performed for each frequency
band and within the valid range of each probe calibration point required for testing the device.

Table 8.1: System Verification of Body

Measurement Target value (W/kg) | Measured value (W/kg) Deviation (%)
Date Frequency 10g 1lg 10g 1lg 1049 19
(yyyy-mm-dd) Average | Average | Average Average | Average | Average
2018-12-20 750 MHz 5.64 8.58 5.48 8.28 -2.84 -3.50
2018-12-20 835 MHz 6.56 9.90 6.76 10.32 3.05 4.24
2018-12-19 1750 MHz 19.5 36.2 19.12 35.04 -1.95 -3.20
2018-12-19 1900 MHz 214 40.6 21.84 42.00 2.06 3.45
2018-12-24 2450 MHz 235 50.5 23.24 49.20 -1.11 -2.57
2018-12-22 2550 MHz 24.7 54.0 24.32 52.80 -1.54 -2.22
2019-11-20 750 MHz 5.87 8.78 5.76 8.48 -1.87 -3.42
2019-11-20 835 MHz 6.56 9.90 6.68 10.2 1.83 3.03
2019-11-22 1750 MHz 20.0 37.3 194 35.48 -3.00 -4.88
2019-11-22 1900 MHz 214 40.6 22.04 42.4 2.99 4.43
2019-12-05 2450 MHz 235 50.5 23.16 48.8 -1.45 -3.37
2019-11-22 2550 MHz 24.7 54.0 24.24 52.4 -1.86 -2.96

©Copyright. All rights reserved by SAICT
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9 Measurement Procedures

9.1 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 9.1.

Step 1: The tests described in 9.2 shall be performed at the channel that is closest to the center of
the transmit frequency band ( fc) for:

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

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 9.2 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 1to 2.

©Copyright. All rights reserved by SAICT
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Left Right [ Reference Measurement (Step f) |
\/ '
Cheek 15° tilted l | Peak in cube?
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\ J Shift YES
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\ J
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. J
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Picture 9.1 Block diagram of the tests to be performed
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9.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR
measurements and fully documented in SAR reports to qualify for TCB approval. Probe boundary
effect error compensation is required for measurements with the probe tip closer than half a probe
tip diameter to the phantom surface. Both the probe tip diameter and sensor offset distance must
satisfy measurement protocols; to ensure probe boundary effect errors are minimized and the
higher fields closest to the phantom surface can be correctly measured and extrapolated to the
phantom surface for computing 1-g SAR. Tolerances of the post-processing algorithms must be
verified by the test laboratory for the scan resolutions used in the SAR measurements, according to
the reference distribution functions specified in IEEE Std 1528-2013. The results should be
documented as part of the system validation records and may be requested to support test results
when all the measurement parameters in the following table are not satisfied.

=3 GHz -3 GHz
Maximum distance fxom_ closest measurement point S %-5In(2) £ 0.5 mm
geometnic center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 300+ 1° 20° 10
normal at the measurement location ~ ST
<2GHz: <15 mm 3-4GHz<12mm
2-3GHz: =12 mm 4-6GHz < 10 mm
Maximum area scan spatial resolution: Axpes, AY Awa When the x or v dimension of the test device, mn the

measurement plane onentation. 1= smaller than the above, the
measurement resolution must be < the comresponding x or v
dimension of the test device with at least one measwement
point on the test device.

<2GHz: =8 3-4GHz: =5 mm’

Maximum zoom scan spatial reselution: Axy... AV 2‘_ 3 GHZ:Z 5!:1;, 46 GHw : A E.

3-4GHz: =4mm

uniform grid: Az (n) =5mm 4-5GHz: < 3mm

5-6GHz: < 2mm

Maximum zoom scan Azy(1): between 17 3-4GHz: <3mm

spatizl resolution, two points closest to <4 mm 4-5GHz: =25 mm

normal to phantom phantom surface S 6GHz - 3 mm
swrface graded =

end

Az (n>1): between

= 1.3-Azp (n-1
subsequent points = zeom(D-1)

3-4GHz: > 28 mm

Akt e X, V.2 =30 mm 4-5GHz: > 25 mm

volume -:

5-6GHz:>22 mm

Note: § 15 the penetration depth of a plane-wave at normal mcidence to the tissue medium: see draft standard IEEE P13528-
2011 for details.

When zoom scan 15 required and the reporred SAR from the area scan based I-g SAR estimation procedures of KDB
447498 12 < 1 4 Wikg, < S mm = 7 mm and = 5 mm zoom scan resolution may be applied. respactively. for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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9.3 WI-FI Measurement Procedures for SAR

Normal network operating configurations are not suitable for measuring the SAR of 802.11
transmitters in general. Unpredictable fluctuations in network traffic and antenna diversity conditions
can introduce undesirable variations in SAR results. The SAR for these devices should be
measured using chipset based test mode software to ensure that the results are consistent and
reliable.

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in a test mode for SAR measurements
must be identical to those programmed in production units, including output power levels, amplifier
gain settings and other RF performance tuning parameters. The test frequencies should correspond
to actual channel frequencies defined for domestic use. SAR for devices with switched diversity
should be measured with only one antenna transmitting at a time during each SAR measurement,
according to a fixed modulation and data rate. The same data pattern should be used for all
measurements.

9.4 SAR Measurement for LTE

SAR tests for LTE are performed with a base station simulator, Anristu MT8820C. Closed loop
power control was used so the UE transmits with maximum output power during SAR testing. All
powers were measured with the Anristu MT8820C.It is performed for conducted power and SAR
based on the KDB941225 DO05.
SAR is evaluated separately according to the following procedures for the different test positions
in each exposure condition — head, body, body-worn accessories and other use conditions. The
procedures in the following subsections are applied separately to test each LTE frequency band.
1) QPSK with 1 RB allocation
Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB allocation,
using the RB offset and required test channel combination with the highest maximum output
power among RB offsets at the upper edge, middle and lower edge of each required test
channel. When the reported SAR is < 0.8 W/kg, testing of the remaining RB offset
configurations and required test channels is not required for 1 RB allocation; otherwise, SAR
is required for the remaining required test channels and only for the RB offset configuration
with the highest output power for that channel. When the reported SAR of a required test
channel is > 1.45 W/kg, SAR is required for all three RB offset configurations for that required
test channel.
2) QPSK with 50% RB allocation
The procedures required for 1 RB allocation in 1) are applied to measure the SAR for QPSK
with 50% RB allocation.
3) QPSK with 100% RB allocation
For QPSK with 100% RB allocation, SAR is not required when the highest maximum output
power for 100 % RB allocation is less than the highest maximum output power in 50% and 1
RB allocations and the highest reported SAR for 1 RB and 50% RB allocation in 1) and 2) are
< 0.8 W/kg. Otherwise, SAR is measured for the highest output power channel; and if the
reported SAR is > 1.45 W/kg, the remaining required test channels must also be tested.
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9.5 LTE (TDD) Considerations

According to KDB 941225 D05 SAR for LTE Devices, for Time-Division Duplex (TDD) systems, SAR
must be tested using a fixed periodic duty factor according to the highest transmission duty factor
implemented for the device and supported by the defined 3GPP LTE TDD configurations.

SAR was tested with the highest transmission duty factor (63.33%) using Uplink-downlink
configuration 0 and Special subframe configuration 7.

LTE TDD Band 41 support 3GPP TS 36.211 section 4.2 for Type 2 Frame Structure and Table 4.2-2
for uplink-downlink configurations and Table 4.2-1 for Spemal subframe configurations.

Nun‘nal cyclic prefx in dc:rwnllnh Extended cyclic prefix in downlink
Special DwWPTS UpPTS OwPTS UpPTS
subframe ) ) . Extended
contgurtin e e o | vt roni
0 6592.T, THE0.T,
1 19760.T 20480-T,
— - 2192.T, 2580-T,
2 21952.7; 2152.T, 2560-T, 23040-T,
3 24144.T, 25600-T,
4 26336-T, TREO-T,
> 6952 L, 20480 7, 4384.T, 5120.T,
[ 19760-T, 23040-T, f :
7 21852.T, 4384-T, 5120-T, 12800-T
8 24144.T, - - -
g 13168.T - - -

Configuration of special subframe (lengths of DWPTS/GP/UpPTS)

Uplink- Duwnli_nk-tu— Subframe Number
Downlink l_..lpllnk _ Calculated
S ﬁmh-qunt ] 1 2 3 4 5 6 T & 9 Duty Cycle (%)
Periodicity
0 S5ms D| s L U L D S| U U L 63.33
1 Sms D| s L U O D S| u U D 43.33
2 Sms D| s L D O D S| U D D 23.33
3 10 mg D| s L U L D D|D D D 31.67
4 10 ms D| s L U O D D|D D D 21.67
5 10 ms D| 5 L D O D D| D D D 11.67
& Sms D| s L U L D S| U U D 53.33

Calculated Duty Cycle

Calculated Duty Cycle = Extended cyclic prefix in uplink x (Ts) x # of S + # of U
Example for Calculated Duty Cycle for Uplink-Downlink Configuration O:
Calculated Duty Cycle = 5120 x [1/(15000 x 2048)] x 2 + 6 ms = 63.33%
Where

Ts = 1/(15000 x 2048) seconds

9.6 Power Drift

To control the output power stability during the SAR test, DASY5 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 14 labeled as: (Power Drift [dB]).
This ensures that the power drift during one measurement is within 5%.
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Table 10.1: The conducted Power measurement results for LTE

LTE-FDD Band 2

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1909.3MHz | 1880MHz | 1850.7MHz
High QPSK 21.23 21.24 21.33 22.5
|
g 16QAM 20.22 20.17 20.20 21.5
_ QPSK 21.25 21.21 21.35 22.5
1RB Middle
16QAM 20.33 20.49 20.31 21.5
Lo QPSK 21.44 21.27 21.35 22.5
W
16QAM 20.25 20.25 20.24 21.5
1.4 MHz Hiah QPSK 21.55 21.35 21.46 22.5
i
g 16QAM 20.62 20.18 20.33 215
, QPSK 21.51 21.42 21.60 22.5
3RB Middle
16QAM 20.64 20.32 20.34 21.5
L QPSK 21.51 21.41 21.46 22.5
ow
16QAM 20.57 20.31 20.26 21.5
6RB / QPSK 20.47 20.20 20.44 21.5
16QAM 19.37 19.30 19.28 20.5
1908.5MHz | 1880MHz | 1851.5MHz /
Hiah QPSK 21.51 21.23 21.19 22.5
i
g 16QAM 20.21 20.18 20.07 21.5
_ QPSK 21.70 21.44 21.51 22.5
1RB Middle
16QAM 20.16 20.33 19.98 21.5
L QPSK 21.51 21.23 21.26 22.5
ow
16QAM 20.12 20.19 20.16 215
3 MHz High QPSK 20.42 20.37 20.32 21.5
i
g 16QAM 19.53 19.39 19.41 20.5
. QPSK 20.35 20.28 20.42 21.5
8RB Middle
16QAM 19.60 19.50 19.46 20.5
L QPSK 20.40 20.25 20.42 21.5
ow
16QAM 19.61 19.46 19.46 20.5
QPSK 20.50 20.26 20.38 21.5
15RB /
16QAM 19.57 19.32 19.33 20.5
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LTE-FDD Band 2

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1907.5MHz | 1880MHz | 1852.5MHz
Hioh QPSK 21.45 21.37 21.23 22.5
i
g 16QAM 20.10 20.06 20.04 215
i QPSK 21.57 21.23 21.28 225
1RB Middle
16QAM 20.00 20.11 20.02 215
L QPSK 21.46 21.15 21.26 225
ow
16QAM 20.11 20.06 20.08 215
5 MHz Hioh QPSK 20.41 20.34 20.28 215
g 16QAM 19.34 19.27 19.14 20.5
_ QPSK 20.46 20.34 20.23 215
12RB Middle
16QAM 19.44 19.31 19.17 20.5
" QPSK 20.45 20.22 20.21 215
W
16QAM 19.31 19.38 19.36 20.5
QPSK 20.52 20.28 20.18 215
25RB /
16QAM 19.45 19.35 19.26 20.5
1905MHz 1880MHz 1855MHz /
Hioh QPSK 21.34 21.40 21.33 225
[
g 16QAM 20.43 20.18 20.30 215
i QPSK 21.48 21.55 21.41 225
1RB Middle
16QAM 20.87 20.34 20.27 215
L QPSK 21.43 21.38 21.32 22.5
ow
16QAM 20.26 20.06 20.31 215
10 MHz High QPSK 20.31 20.25 20.34 215
i
g 16QAM 19.46 19.41 19.38 20.5
_ QPSK 20.43 20.31 20.44 215
25RB Middle
16QAM 19.51 19.45 19.46 20.5
Low QPSK 20.41 20.33 20.31 215
16QAM 19.45 19.37 19.56 20.5
50RB / QPSK 20.39 20.29 20.39 215
16QAM 19.63 19.41 19.42 20.5
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LTE-FDD Band 2

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1902.5MHz | 1880MHz | 1857.5MHz
Hioh QPSK 21.50 21.50 21.10 22.5
i
g 16QAM 20.24 20.14 20.13 215
i QPSK 21.55 21.33 21.55 225
1RB Middle
16QAM 20.40 20.30 20.20 215
L QPSK 21.30 21.23 21.32 225
ow
16QAM 20.26 20.08 20.27 215
15 MHz Hioh QPSK 20.43 20.41 20.41 215
[
g 16QAM 19.32 19.23 19.34 20.5
_ QPSK 20.56 20.44 20.45 215
36RB Middle
16QAM 19.39 19.35 19.36 20.5
" QPSK 20.37 20.33 20.49 215
W
16QAM 19.36 19.28 19.30 20.5
QPSK 20.54 20.30 20.41 215
75RB /
16QAM 19.53 19.38 19.38 20.5
1900MHz 1880MHz 1860MHz /
Hioh QPSK 21.57 21.29 21.27 22.5
[
g 16QAM 20.20 20.35 20.13 215
, QPSK 21.75 21.55 21.55 225
1RB Middle
16QAM 20.72 20.49 20.63 215
L QPSK 21.63 21.42 21.39 22.5
ow
16QAM 20.31 20.33 20.30 215
20 MHz High QPSK 20.58 20.55 20.44 215
i
g 16QAM 19.49 19.58 19.49 20.5
i QPSK 20.72 20.61 20.55 215
50RB Middle
16QAM 19.64 19.43 19.63 20.5
Low QPSK 20.61 20.59 20.47 215
16QAM 19.64 19.55 19.51 20.5
QPSK 20.53 20.64 20.46 215
100RB /
16QAM 19.54 19.47 19.44 20.5
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LTE-FDD Band 4

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1754.3MHz | 1732.5MHz | 1710.7MHz
High QPSK 20.85 20.64 20.68 215
16QAM 19.59 19.58 19.54 20.5
i QPSK 20.80 20.73 20.72 215
1RB Middle
16QAM 19.77 19.68 19.59 20.5
Low QPSK 20.87 20.70 20.66 215
16QAM 19.60 19.54 19.47 20.5
1.4 MHz High QPSK 21.00 20.69 20.75 215
16QAM 19.72 19.40 19.80 20.5
_ QPSK 21.01 20.63 20.76 215
3RB Middle
16QAM 19.77 19.46 19.90 20.5
Lo QPSK 20.85 20.60 20.78 215
16QAM 19.71 19.45 19.99 20.5
6RB / QPSK 19.74 19.59 19.59 20.5
16QAM 18.65 18.43 18.68 19.5
1753.5MHz | 1732.5MHz 23.95 23.34
High QPSK 20.90 20.45 20.54 215
16QAM 19.57 19.49 19.46 20.5
i QPSK 20.94 20.57 20.84 215
1RB Middle
16QAM 19.58 19.43 19.44 20.5
Low QPSK 20.87 20.44 20.64 215
16QAM 19.54 19.48 19.41 20.5
3 MHz High QPSK 19.81 19.61 19.69 20.5
16QAM 18.78 18.51 18.40 195
_ QPSK 19.75 19.59 19.70 20.5
8RB Middle
16QAM 18.83 18.50 18.52 195
Low QPSK 19.70 19.61 19.63 20.5
16QAM 18.78 18.71 18.40 19.5
15RB / QPSK 19.69 19.55 19.74 20.5
16QAM 18.63 18.62 18.51 19.5
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LTE-FDD Band 4

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1752.5MHz | 1732.5MHz | 1712.5MHz
Hioh QPSK 20.76 20.40 20.40 215
i
g 16QAM 19.64 19.39 19.35 20.5
i QPSK 20.94 20.51 20.72 215
1RB Middle
16QAM 19.56 19.73 19.43 20.5
Low QPSK 20.79 20.41 20.62 215
16QAM 19.59 19.42 19.37 20.5
5 MHz Hioh QPSK 19.87 19.55 19.69 20.5
g 16QAM 18.84 18.68 18.50 195
_ QPSK 19.80 19.58 19.60 20.5
12RB Middle
16QAM 18.81 18.70 18.68 195
" QPSK 19.72 19.61 19.65 20.5
W
16QAM 18.62 18.68 18.52 195
QPSK 19.83 19.51 19.52 20.5
25RB /
16QAM 18.99 18.62 18.40 19.5
1750MHz | 1732.5MHz | 1715MHz /
Hioh QPSK 20.89 20.52 20.42 215
g 16QAM 19.58 19.33 19.46 20.5
, QPSK 20.80 20.71 20.80 215
1RB Middle
16QAM 19.56 19.46 19.48 20.5
L QPSK 20.63 20.48 20.33 215
ow
16QAM 19.04 18.90 19.44 20.5
10 MHz High QPSK 19.74 19.65 19.59 20.5
i
g 16QAM 18.82 18.48 18.68 195
_ QPSK 19.82 19.65 19.70 20.5
25RB Middle
16QAM 19.07 18.59 18.65 195
Low QPSK 19.77 19.59 19.65 20.5
16QAM 18.89 18.47 18.74 19.5
QPSK 19.76 19.52 19.62 20.5
50RB /
16QAM 18.68 18.43 18.59 19.5
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LTE-FDD Band 4

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1747.5MHz | 1732.5MHz | 1717.5MHz
Hioh QPSK 20.88 20.42 20.37 215
i
g 16QAM 19.60 19.44 19.36 20.5
_ QPSK 20.77 20.57 20.75 215
1RB Middle
16QAM 19.71 19.64 19.53 20.5
Low QPSK 20.86 20.38 20.48 215
16QAM 19.64 19.41 19.47 20.5
15 MHz Hioh QPSK 19.66 19.57 19.51 20.5
[
g 16QAM 18.75 18.71 18.54 195
_ QPSK 19.84 19.66 19.66 20.5
36RB Middle
16QAM 18.82 18.68 18.68 195
" QPSK 19.77 19.62 19.65 20.5
W
16QAM 18.74 18.59 18.66 195
QPSK 19.74 19.58 19.64 20.5
75RB /
16QAM 18.84 18.51 18.66 19.5
1745MHz | 1732.5MHz | 1720MHz /
Hioh QPSK 20.80 20.60 20.55 215
g 16QAM 19.58 19.42 19.44 20.5
i QPSK 20.68 20.83 20.95 215
1RB Middle
16QAM 19.84 19.81 19.75 20.5
L QPSK 20.74 20.42 20.62 215
ow
16QAM 19.70 19.34 19.40 20.5
20 MHz High QPSK 19.65 19.62 19.53 20.5
i
g 16QAM 18.67 18.67 18.70 195
i QPSK 19.76 19.65 19.59 20.5
50RB Middle
16QAM 18.79 18.55 18.72 195
Low QPSK 19.76 19.56 19.73 20.5
16QAM 18.88 18.67 18.90 19.5
QPSK 19.82 19.59 19.59 20.5
100RB /
16QAM 18.82 18.62 18.70 19.5
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LTE-FDD Band 5

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
848.3MHz | 836.5MHz | 824.7MHz
High QPSK 22.59 22.83 23.05 23.5
16QAM 21.95 21.77 21.89 225
i QPSK 22.84 22.76 22.97 235
1RB Middle
16QAM 21.94 22.02 22.01 225
Low QPSK 22.84 2291 23.03 235
16QAM 21.77 21.85 21.91 225
1.4 MHz High QPSK 23.07 23.01 23.07 235
16QAM 21.80 21.87 21.75 22.5
_ QPSK 23.22 23.04 23.11 23.5
3RB Middle
16QAM 21.94 21.97 22.04 22.5
Lo QPSK 22.97 23.02 23.06 23.5
16QAM 21.88 21.89 21.89 22.5
6RB / QPSK 21.87 2191 21.99 22.5
16QAM 20.77 20.98 20.96 215
847.5MHz | 836.5MHz | 825.5MHz /
High QPSK 22.83 22.88 23.03 235
16QAM 21.62 21.70 21.83 225
, QPSK 23.15 23.09 22.97 235
1RB Middle
16QAM 21.79 21.87 21.82 225
Low QPSK 23.11 23.08 22.92 23.5
16QAM 21.95 21.92 21.76 22.5
3 MHz High QPSK 21.90 21.95 22.11 22.5
16QAM 20.93 20.69 21.12 215
_ QPSK 21.93 21.96 22.03 22.5
8RB Middle
16QAM 21.15 21.14 21.19 215
Low QPSK 22.04 21.97 22.02 225
16QAM 21.31 21.18 21.12 215
15RB / QPSK 21.94 21.91 22.12 22.5
16QAM 20.99 20.90 21.01 215
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LTE-FDD Band 5

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
846.5MHz | 836.5MHz | 826.5MHz
Hioh QPSK 22.79 22.83 22.93 23.5
i
g 16QAM 21.50 21.57 21.75 225
i QPSK 23.17 22.92 22.84 235
1RB Middle
16QAM 21.90 21.79 21.76 225
Low QPSK 22.95 22.96 22.89 235
16QAM 21.84 21.84 21.29 225
5 MHz Hioh QPSK 21.87 22.04 22.09 225
[
g 16QAM 20.92 20.92 21.10 215
_ QPSK 22.12 22.00 22.03 22.5
12RB Middle
16QAM 21.18 20.96 21.04 215
" QPSK 22.03 22.05 21.97 22.5
W
16QAM 21.00 20.93 21.01 215
QPSK 21.92 21.95 22.05 22.5
25RB /
16QAM 21.20 20.90 21.04 215
844MHz 836.5MHz 829MHz /
Hioh QPSK 22.70 22.93 22.95 235
g 16QAM 21.58 21.63 21.70 225
, QPSK 23.25 23.03 23.20 235
1RB Middle
16QAM 21.88 21.81 21.82 225
L QPSK 23.11 22.81 23.07 23.5
ow
16QAM 21.60 21.65 21.62 22.5
10 MHz High QPSK 22.08 21.94 21.98 22.5
i
g 16QAM 21.04 21.03 21.06 215
_ QPSK 22.17 22.07 22.11 22.5
25RB Middle
16QAM 21.13 21.08 21.20 215
Low QPSK 21.94 22.06 22.00 225
16QAM 21.09 21.09 21.07 215
QPSK 22.00 21.99 22.07 225
50RB /
16QAM 21.05 21.08 21.05 215
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LTE-FDD Band 12

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
715.3MHz | 707.5MHz | 699.7MHz
Hioh QPSK 23.31 23.23 23.20 24
i
g 16QAM 22.10 22.12 22.02 23
i QPSK 23.32 23.32 23.38 24
1RB Middle
16QAM 22.32 22.27 22.19 23
L QPSK 23.24 23.22 23.24 24
ow
16QAM 22.12 22.19 21.94 23
1.4 MHz Hioh QPSK 23.51 23.49 23.44 24
g 16QAM 22.62 22.28 22.23 23
_ QPSK 23.47 23.39 23.42 24
3RB Middle
16QAM 22.34 22.28 22.46 23
" QPSK 23.49 23.31 23.49 24
W
16QAM 22.23 22.30 22.25 23
6RB / QPSK 22.29 22.36 22.22 23
16QAM 21.28 21.24 21.14 22
714.5MHz | 707.5MHz | 700.5MHz /
Hioh QPSK 23.47 23.33 23.30 24
g 16QAM 22.12 22.18 21.86 23
i QPSK 23.53 23.40 23.30 24
1RB Middle
16QAM 22.04 22.04 21.87 23
L QPSK 23.34 23.11 23.32 24
ow
16QAM 22.13 22.02 21.93 23
3 MHz High QPSK 22.46 22.40 22.37 23
i
g 16QAM 21.53 21.35 21.42 22
_ QPSK 22.41 22.36 22.30 23
8RB Middle
16QAM 21.57 21.47 21.43 22
L QPSK 22.39 22.37 22.34 23
ow
16QAM 21.38 21.39 21.46 22
QPSK 22.42 22.35 22.26 23
15RB /
16QAM 21.27 21.35 21.30 22
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LTE-FDD Band 12

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
713.5MHz | 707.5MHz | 701.5MHz
Hioh QPSK 23.34 23.32 23.26 24
i
g 16QAM 22.04 22.02 21.84 23
i QPSK 23.35 23.31 23.39 24
1RB Middle
16QAM 22.00 22.01 21.79 23
Low QPSK 23.28 23.15 23.20 24
16QAM 21.97 21.97 21.74 23
5 MHz Hioh QPSK 22.35 22.36 22.26 23
[
g 16QAM 21.03 2111 21.19 22
_ QPSK 22.42 22.26 22.36 23
12RB Middle
16QAM 21.32 21.08 21.34 22
" QPSK 22.29 22.25 22.24 23
W
16QAM 21.27 21.05 21.32 22
QPSK 22.31 22.36 22.16 23
25RB /
16QAM 21.21 21.26 21.43 22
711MHz 707.5MHz 704MHz /
Hioh QPSK 23.41 23.28 23.37 24
[
g 16QAM 22.04 22.01 22.06 23
, QPSK 23.50 23.33 23.46 24
1RB Middle
16QAM 22.10 22.10 22.10 23
L QPSK 23.32 23.05 23.29 24
ow
16QAM 21.90 21.77 21.89 23
10 MHz Hiah QPSK 22.34 22.40 22.21 23
i
g 16QAM 21.34 21.27 21.34 22
_ QPSK 22.33 22.34 22.33 23
25RB Middle
16QAM 21.40 21.29 21.35 22
L QPSK 22.42 22.37 22.30 23
ow
16QAM 21.25 21.29 21.28 22
QPSK 22.29 22.33 22.27 23
50RB /
16QAM 21.21 21.31 21.38 22
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LTE-FDD Band 13

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
784.5MHz 782MHz 779.5MHz
Hiah QPSK 23.34 23.44 23.21 24
i
g 16QAM 22.25 22.25 22.23 23
i QPSK 23.52 23.45 23.73 24
1RB Middle
16QAM 22.53 22.67 22.73 23
L QPSK 23.41 23.41 23.50 24
ow
16QAM 22.31 22.57 22.34 23
5 MHz Hioh QPSK 22.47 22.45 22.49 23
i
g 16QAM 21.27 21.41 21.48 22
i QPSK 22.44 22.57 22.65 23
12RB Middle
16QAM 21.38 21.48 21.43 22
Lo QPSK 22.36 22.49 22.60 23
w
16QAM 21.39 21.45 21.54 22
QPSK 22.46 22.47 2251 23
25RB /
16QAM 21.37 21.41 21.57 22
782MHz 782MHz 782MHz /
i QPSK / 23.34 / 24
High
16QAM / 22.41 / 23
i QPSK / 23.52 / 24
1RB Middle
16QAM / 22.50 / 23
QPSK / 23.26 / 24
Low
16QAM / 22.32 / 23
10 MHz Hiah QPSK / 22.39 / 23
i
g 16QAM / 21.45 / 22
PSK / 22.46 / 23
25RB Middle Q
16QAM / 21.72 / 22
QPSK / 22.36 / 23
Low
16QAM / 21.64 / 22
QPSK / 22.46 / 23
50RB /
16QAM / 21.38 / 22
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LTE-FDD Band 25

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1914.3MHz | 1882.5MHz | 1850.7MHz
High QPSK 21.70 21.62 21.48 22.1
16QAM 20.44 20.44 20.18 211
_ QPSK 21.70 21.66 21.56 221
1RB Middle
16QAM 20.63 20.51 20.27 211
Low QPSK 21.72 21.66 21.44 221
16QAM 20.46 20.46 20.33 211
1.4 MHz High QPSK 21.71 21.85 21.65 221
16QAM 20.69 21.00 20.42 211
_ QPSK 21.84 21.90 21.58 22.1
3RB Middle
16QAM 20.63 21.07 20.55 211
Lo QPSK 21.87 21.76 21.55 22.1
16QAM 20.90 21.03 20.53 211
6RB / QPSK 20.67 20.59 20.60 211
16QAM 19.72 19.53 19.52 20.1
1913.5MHz | 1882.5MHz | 1851.5MHz /
High QPSK 21.80 21.64 21.48 221
16QAM 20.59 20.42 20.22 211
i QPSK 21.76 21.64 21.44 22.1
1RB Middle
16QAM 20.52 20.05 20.23 211
Low QPSK 21.81 21.67 21.40 22.1
16QAM 20.46 20.20 20.32 211
3 MHz High QPSK 20.85 20.69 20.56 211
16QAM 19.80 19.83 19.68 20.1
_ QPSK 20.86 20.64 20.60 211
8RB Middle
16QAM 19.87 19.76 19.71 20.1
Low QPSK 20.86 20.65 20.60 211
16QAM 19.52 19.76 19.64 20.1
15RB / QPSK 20.79 20.73 20.59 211
16QAM 19.66 19.68 19.46 20.1

©Copyright. All rights reserved by SAICT




SAICT =

",. '-vn

,mﬂllf‘” Jﬁf‘ﬁﬁgﬁﬂt’

hu '»u Ac \

ay

No0.119N02638-SAR

Page 34 of 203

LTE-FDD Band 25

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1912.5MHz | 1882.5MHz | 1852.5MHz
Hioh QPSK 21.70 21.59 2141 22.1
i
g 16QAM 20.43 20.33 20.23 211
i QPSK 21.68 21.59 21.48 221
1RB Middle
16QAM 20.49 20.05 20.10 211
Low QPSK 21.65 21.60 21.46 221
16QAM 20.45 19.95 20.24 211
5 MHz Hioh QPSK 20.85 20.72 20.53 211
g 16QAM 19.77 19.66 19.47 20.1
_ QPSK 20.75 20.75 20.59 211
12RB Middle
16QAM 19.78 19.52 19.55 20.1
" QPSK 20.69 20.65 20.57 211
W
16QAM 19.66 19.58 19.48 20.1
QPSK 20.79 20.70 20.55 211
25RB /
16QAM 19.79 19.65 19.59 20.1
1910MHz | 1882.5MHz | 1855MHz /
Hiah QPSK 21.77 21.63 21.55 221
[
g 16QAM 20.55 20.35 20.26 211
, QPSK 21.82 21.72 21.56 221
1RB Middle
16QAM 20.53 20.40 20.26 211
L QPSK 21.80 21.74 21.54 22.1
ow
16QAM 20.56 20.48 20.37 211
10 MHz High QPSK 20.79 20.62 20.63 211
i
g 16QAM 19.89 19.67 19.61 20.1
_ QPSK 20.88 20.76 20.65 211
25RB Middle
16QAM 19.89 19.70 19.62 20.1
Low QPSK 20.75 20.71 20.56 211
16QAM 19.93 19.76 19.66 20.1
QPSK 20.80 20.65 20.63 211
50RB /
16QAM 19.81 19.66 19.62 20.1
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LTE-FDD Band 25

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1907.5MHz | 1882.5MHz | 1857.5MHz
Hioh QPSK 21.64 21.47 21.65 22.1
i
g 16QAM 20.49 20.37 20.19 211
i QPSK 21.63 21.66 21.40 221
1RB Middle
16QAM 20.49 20.38 20.24 211
Low QPSK 21.66 21.61 21.58 221
16QAM 19.85 20.43 20.38 211
15 MHz Hioh QPSK 20.79 20.62 20.68 211
[
g 16QAM 19.69 19.66 19.51 20.1
_ QPSK 20.73 20.76 20.62 211
36RB Middle
16QAM 19.72 19.68 19.49 20.1
" QPSK 20.74 20.78 20.54 211
W
16QAM 19.75 19.57 19.57 20.1
QPSK 20.76 20.60 20.63 211
75RB /
16QAM 19.81 19.72 19.61 20.1
1905MHz | 1882.5MHz | 1860MHz /
Hioh QPSK 2151 21.46 21.40 221
[
g 16QAM 20.42 20.29 20.23 211
, QPSK 21.75 21.76 21.65 22.1
1RB Middle
16QAM 20.63 20.61 20.51 211
L QPSK 21.54 21.46 21.46 22.1
ow
16QAM 20.44 20.40 20.32 211
20 MHz Hiah QPSK 20.66 20.60 20.63 21.1
i
g 16QAM 19.78 19.54 19.54 20.1
i QPSK 20.84 20.63 20.57 211
50RB Middle
16QAM 19.86 19.68 19.47 20.1
Low QPSK 20.73 20.73 20.60 211
16QAM 19.88 19.78 19.55 20.1
QPSK 20.69 20.64 20.69 211
100RB /
16QAM 19.79 19.66 19.64 20.1
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LTE-FDD Band 26

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
848.3MHz | 831.5MHz | 814.7MHz
High QPSK 23.03 23.01 23.21 23.5
16QAM 21.96 21.79 22.14 22.5
_ QPSK 23.14 23.12 23.35 235
1RB Middle
16QAM 22.19 21.86 22.32 225
Low QPSK 23.15 23.14 23.22 235
16QAM 22.04 21.95 22.51 225
1.4 MHz High QPSK 23.26 23.22 23.39 235
16QAM 22.22 21.85 22.23 22.5
_ QPSK 23.36 23.23 23.38 23.5
3RB Middle
16QAM 22.35 21.95 22.22 22.5
Lo QPSK 23.31 23.10 23.29 23.5
16QAM 22.22 22.14 22.20 22.5
6RB / QPSK 22.16 22.10 22.20 22.5
16QAM 21.20 20.99 21.20 215
847.5MHz | 831.5MHz | 815.5MHz /
High QPSK 23.13 23.06 22.46 235
16QAM 21.94 21.95 21.14 22.5
, QPSK 23.26 23.16 22.45 235
1RB Middle
16QAM 22.35 21.78 21.09 225
Low QPSK 23.18 23.00 22.48 23.5
16QAM 22.08 21.95 21.11 22.5
3 MHz High QPSK 22.23 22.17 21.58 22.5
16QAM 21.30 21.27 20.38 215
_ QPSK 22.23 22.25 2151 22.5
8RB Middle
16QAM 21.32 21.37 20.58 215
Low QPSK 22.25 22.15 21.58 225
16QAM 21.32 21.28 20.65 215
15RB / QPSK 22.17 22.16 21.49 225
16QAM 21.09 21.16 20.46 215
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LTE-FDD Band 26

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
846.5MHz | 831.5MHz | 816.5MHz
Hioh QPSK 23.04 2291 22.96 23.5
i
g 16QAM 21.83 21.75 22.13 225
i QPSK 23.24 23.14 23.08 235
1RB Middle
16QAM 22.03 21.83 22.25 225
Low QPSK 23.00 22.99 23.12 235
16QAM 22.26 21.83 22.01 225
5 MHz Hioh QPSK 22.16 22.12 22.21 22.5
[
g 16QAM 21.13 21.05 21.12 215
_ QPSK 22.25 22.30 22.28 22.5
12RB Middle
16QAM 21.22 21.25 21.27 215
" QPSK 22.14 22.12 22.24 22.5
W
16QAM 21.14 21.10 21.18 215
QPSK 22.20 22.07 22.19 22.5
25RB /
16QAM 21.26 21.04 21.06 215
844MHz 831.5MHz 820MHz /
Hioh QPSK 23.24 22.97 23.12 235
[
g 16QAM 21.93 21.82 21.85 225
, QPSK 23.23 23.18 23.34 235
1RB Middle
16QAM 21.94 21.86 21.97 225
L QPSK 23.02 23.21 23.18 23.5
ow
16QAM 21.86 21.73 21.94 22.5
10 MHz High QPSK 22.23 22.09 22.10 22.5
i
g 16QAM 21.22 21.16 21.28 215
_ QPSK 22.18 22.19 22.31 22.5
25RB Middle
16QAM 21.16 21.25 21.24 215
L QPSK 22.12 22.15 22.23 225
ow
16QAM 21.21 21.10 21.31 215
QPSK 22.21 22.09 22.15 225
50RB /
16QAM 21.14 21.05 21.10 215
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LTE-FDD Band 26

Actual output Power (dBm)

Band-width | RB allocation | RB offset | Modulation High Middle Low Tune up
841.5MHz | 831.5MHz | 822.5MHz
Hiah QPSK 23.16 23.03 23.09 23.5
i
g 16QAM 21.86 21.76 21.82 225
i QPSK 23.03 23.15 23.10 235
1RB Middle
16QAM 22.00 21.87 21.74 22.5
Low QPSK 22.88 23.06 23.21 235
16QAM 21.80 21.82 21.83 225
15 MHz Hioh QPSK 22.35 22.23 22.25 225
[
g 16QAM 21.26 21.04 21.21 215
_ QPSK 22.09 22.21 22.29 22.5
36RB Middle
16QAM 21.10 21.12 21.26 215
" QPSK 22.08 22.08 22.22 22.5
W
16QAM 20.99 21.09 21.18 215
QPSK 22.25 22.07 22.23 22.5
75RB /
16QAM 21.26 21.08 21.19 215
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LTE-TDD Band 41

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
2687.5MHz | 2593MHz | 2498.5MHz
Hioh QPSK 22.91 22.97 23.27 24
i
g 16QAM 21.48 21.48 21.91 23
i QPSK 23.16 23.11 23.54 24
1RB Middle
16QAM 21.55 21.62 22.28 23
L QPSK 22.81 23.02 23.43 24
ow
16QAM 21.37 21.27 21.94 23
5 MHz Hioh QPSK 21.95 21.83 22.33 23
g 16QAM 20.86 20.80 21.43 22
_ QPSK 22.00 21.86 22.43 23
12RB Middle
16QAM 20.91 20.77 21.48 22
" QPSK 21.95 21.75 22.39 23
W
16QAM 20.79 20.78 21.40 22
QPSK 21.91 21.73 22.34 23
25RB /
16QAM 20.89 21.15 21.54 22
2685MHz 2593MHz 2501MHz /
Hioh QPSK 23.18 22.88 23.66 24
g 16QAM 21.64 21.51 22.25 23
i QPSK 23.13 23.15 23.85 24
1RB Middle
16QAM 21.78 21.61 22.31 23
L QPSK 22.99 22.79 23.56 24
ow
16QAM 21.60 21.41 22.30 23
10 MHz High QPSK 21.96 22.06 22.57 23
i
g 16QAM 21.08 21.32 21.89 22
_ QPSK 22.09 22.04 22.58 23
25RB Middle
16QAM 21.25 21.25 21.85 22
L QPSK 22.10 21.98 22.53 23
ow
16QAM 21.34 21.01 21.82 22
QPSK 22.20 22.04 22.54 23
50RB /
16QAM 21.05 21.04 21.71 22
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LTE-TDD Band 41

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
2682.5MHz | 2593MHz | 2503.5MHz
Hioh QPSK 22.90 22.77 23.67 24
i
g 16QAM 21.73 21.49 22.37 23
i QPSK 23.12 23.09 23.72 24
1RB Middle
16QAM 21.75 21.64 22.28 23
L QPSK 22.77 22.71 23.37 24
ow
16QAM 21.68 21.47 22.26 23
15 MHz Hioh QPSK 22.21 21.97 22.69 23
[
g 16QAM 21.01 21.00 21.69 22
_ QPSK 22.14 22.05 22.68 23
36RB Middle
16QAM 21.06 21.06 21.67 22
" QPSK 22.01 21.97 22.53 23
W
16QAM 21.01 20.98 21.56 22
QPSK 22.08 22.02 22.49 23
75RB /
16QAM 21.03 21.08 21.66 22
2680MHz 2593MHz 2506MHz /
Hioh QPSK 22.84 22.77 23.54 24
[
g 16QAM 21.52 21.47 22.24 23
i QPSK 23.12 23.11 23.69 24
1RB Middle
16QAM 21.78 21.74 22.36 23
L QPSK 22.68 22.64 23.38 24
ow
16QAM 21.60 21.46 22.03 23
20 MHz High QPSK 22.01 21.97 22.68 23
i
g 16QAM 21.01 20.98 21.72 22
_ QPSK 22.08 22.05 22.69 23
50RB Middle
16QAM 20.97 21.08 21.65 22
L QPSK 21.92 21.85 22.49 23
ow
16QAM 20.95 20.93 21.42 22
QPSK 22.01 21.93 22.57 23
100RB /
16QAM 21.04 20.94 21.62 22
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LTE-TDD Band 41 Actual output Power (dBm)
Band-width | RB allocation | RB offset ‘ Modulation High-2 / Low-2 Tune up
2640.3MHz / 2545.8MHz
Hioh QPSK 22.88 / 23.25 24
i
g 16QAM 21.45 / 21.89 23
i QPSK 23.12 / 23.52 24
1RB Middle
16QAM 2151 / 22.26 23
L QPSK 22.78 / 23.41 24
ow
16QAM 21.34 / 21.92 23
5 MHz Hioh QPSK 21.92 / 22.31 23
g 16QAM 20.83 / 2141 22
_ QPSK 21.97 / 22.42 23
12RB Middle
16QAM 20.88 / 21.46 22
" QPSK 21.92 / 22.37 23
W
16QAM 20.76 / 21.38 22
QPSK 21.88 / 22.32 23
25RB /
16QAM 20.86 / 21.53 22
2639MHz / 2547MHz /
Hioh QPSK 23.15 / 23.64 24
g 16QAM 21.61 / 22.23 23
i QPSK 23.10 / 23.83 24
1RB Middle
16QAM 21.75 / 22.30 23
L QPSK 22.96 / 23.54 24
ow
16QAM 21.57 / 22.28 23
10 MHz Hiah QPSK 21.93 / 22.55 23
i
g 16QAM 21.05 / 21.87 22
_ QPSK 22.06 / 22.56 23
25RB Middle
16QAM 21.22 / 21.83 22
L QPSK 22.07 / 22.51 23
ow
16QAM 21.31 / 21.81 22
QPSK 22.17 / 22.52 23
50RB /
16QAM 20.86 / 21.69 22
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LTE-TDD Band 41 Actual output Power (dBm)
Band-width | RB allocation | RB offset ‘ Modulation High-2 / Low-2 Tune up
2637.8MHz / 2548.3MHz
Hioh QPSK 22.87 / 23.65 24
i
g 16QAM 21.69 / 22.35 23
i QPSK 23.09 / 23.70 24
1RB Middle
16QAM 21.72 / 22.26 23
Low QPSK 22.74 / 23.35 24
16QAM 21.65 / 22.24 23
15 MHz Hioh QPSK 22.18 / 22.67 23
[
g 16QAM 20.98 / 21.67 22
_ QPSK 2211 / 22.66 23
36RB Middle
16QAM 21.03 / 21.65 22
" QPSK 21.98 / 2251 23
W
16QAM 20.98 / 21.54 22
QPSK 22.05 / 22.47 23
75RB /
16QAM 21.00 / 21.64 22
2636.5MHz / 2549.5MHz /
Hioh QPSK 22.79 / 23.52 24
g 16QAM 21.47 / 22.21 23
i QPSK 23.07 / 23.66 24
1RB Middle
16QAM 21.73 / 22.33 23
L QPSK 22.63 / 23.35 24
ow
16QAM 21.55 / 22.00 23
20 MHz Hiah QPSK 21.95 / 22.65 23
i
g 16QAM 20.96 / 21.69 22
_ QPSK 22.03 / 22.66 23
50RB Middle
16QAM 20.92 / 21.62 22
L QPSK 21.87 / 22.47 23
ow
16QAM 20.90 / 21.40 22
QPSK 21.96 / 22.54 23
100RB /
16QAM 20.99 / 21.59 22
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LTE-FDD Band 66

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1779.3MHz | 1745MHz | 1710.7MHz
Hioh QPSK 21.30 21.88 21.78 22
i
g 16QAM 19.83 20.46 20.23 21
i QPSK 21.66 21.54 21.65 22
1RB Middle
16QAM 20.31 20.14 20.34 21
L QPSK 21.70 21.39 21.78 22
ow
16QAM 20.35 20.05 20.44 21
1.4 MHz Hioh QPSK 21.22 21.85 21.72 22
[
g 16QAM 19.78 20.43 20.21 21
_ QPSK 21.62 21.55 21.62 22
3RB Middle
16QAM 20.33 20.18 20.30 21
" QPSK 21.63 2141 21.72 22
W
16QAM 20.34 20.08 20.47 21
6RB / QPSK 20.57 20.66 20.50 21
16QAM 19.43 19.40 19.25 20
1778.5MHz | 1745MHz | 1711.5MHz /
Hiah QPSK 21.14 21.57 21.39 22
[
g 16QAM 19.83 20.28 20.35 21
i QPSK 21.55 21.19 21.35 22
1RB Middle
16QAM 20.27 19.92 20.19 21
L QPSK 21.78 21.25 21.74 22
ow
16QAM 20.39 20.09 20.51 21
3 MHz High QPSK 20.37 20.51 2041 21
i
g 16QAM 19.15 19.29 19.22 20
_ QPSK 20.80 20.46 20.43 21
8RB Middle
16QAM 19.37 19.15 19.28 20
L QPSK 20.82 20.67 20.42 21
ow
16QAM 19.53 19.44 19.23 20
QPSK 20.68 20.68 20.53 21
15RB /
16QAM 19.40 19.37 19.12 20
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LTE-FDD Band 66

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1777.5MHz | 1745MHz | 1712.5MHz
Hioh QPSK 21.15 21.70 21.69 22
i
g 16QAM 19.91 20.22 20.24 21
i QPSK 21.43 21.27 21.36 22
1RB Middle
16QAM 20.11 19.83 20.02 21
L QPSK 2151 21.09 21.72 22
ow
16QAM 20.14 19.86 20.25 21
5 MHz Hioh QPSK 20.18 20.46 20.29 21
[
g 16QAM 19.10 19.35 19.14 20
_ QPSK 20.60 20.51 20.44 21
12RB Middle
16QAM 19.45 19.36 19.22 20
" QPSK 20.58 20.39 20.39 21
W
16QAM 19.39 19.22 19.24 20
QPSK 20.46 20.50 20.21 21
25RB /
16QAM 19.09 19.08 18.89 20
1775MHz 1745MHz 1715MHz /
Hioh QPSK 21.01 21.67 21.52 22
[
g 16QAM 19.75 20.11 20.16 21
i QPSK 21.56 21.42 21.42 22
1RB Middle
16QAM 20.18 20.00 20.99 21
L QPSK 21.55 21.15 21.75 22
ow
16QAM 20.09 19.91 20.31 21
10 MHz High QPSK 20.19 20.52 20.29 21
i
g 16QAM 18.87 19.06 18.86 20
_ QPSK 20.62 20.56 20.51 21
25RB Middle
16QAM 19.27 19.07 19.09 20
Low QPSK 20.56 20.44 20.43 21
16QAM 19.13 18.89 18.96 20
QPSK 20.50 20.51 20.25 21
50RB /
16QAM 19.13 19.12 18.93 20
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LTE-FDD Band 66

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
1772.5MHz | 1745MHz | 1717.5MHz
Hioh QPSK 21.31 21.62 21.64 22
i
g 16QAM 19.70 20.16 20.16 21
i QPSK 21.69 21.55 21.71 22
1RB Middle
16QAM 20.18 20.24 20.23 21
L QPSK 21.75 21.43 21.71 22
ow
16QAM 20.45 20.34 20.67 21
15 MHz Hioh QPSK 20.31 20.55 20.47 21
[
g 16QAM 19.12 19.52 19.35 20
_ QPSK 20.69 20.49 20.68 21
36RB Middle
16QAM 19.62 19.54 19.52 20
" QPSK 20.60 20.64 20.51 21
W
16QAM 19.77 19.61 19.59 20
QPSK 20.50 20.57 20.28 21
75RB /
16QAM 19.43 19.55 19.26 20
1770MHz 1745MHz 1720MHz /
Hioh QPSK 21.37 21.48 21.43 22
[
g 16QAM 19.75 20.24 20.43 21
, QPSK 21.70 21.54 21.75 22
1RB Middle
16QAM 20.23 20.41 20.38 21
L QPSK 21.63 21.30 21.30 22
ow
16QAM 19.98 20.02 20.44 21
20 MHz High QPSK 20.21 20.53 20.42 21
i
g 16QAM 19.05 19.58 19.30 20
_ QPSK 20.49 20.55 20.56 21
50RB Middle
16QAM 19.73 19.58 19.48 20
Low QPSK 20.50 20.66 20.43 21
16QAM 19.73 19.54 19.31 20
QPSK 20.42 20.60 20.34 21
100RB /
16QAM 19.39 19.60 19.29 20

©Copyright. All rights reserved by SAICT




SAICT =

hu '»u Ac \

",. '-vn

,mﬂllf‘” Jﬁf‘ﬁﬁgﬁﬂt’

ay

No0.119N02638-SAR

Page 46 of 203

LTE-FDD Band 71

Actual output Power (dBm)

Band-width | RB allocation | RB offset ‘ Modulation High Middle Low Tune up
695.5MHz | 680.5MHz | 665.5MHz
Hioh QPSK 23.30 23.26 23.22 24
i
g 16QAM 22.38 22.31 22.37 23
i QPSK 23.45 23.39 23.21 24
1RB Middle
16QAM 22.53 22.45 22.28 23
Low QPSK 23.37 23.30 23.14 24
16QAM 22.45 22.36 22.09 23
5 MHz Hioh QPSK 22.43 22.39 22.31 23
[
g 16QAM 21.49 21.45 21.37 22
_ QPSK 22.54 22.48 22.41 23
12RB Middle
16QAM 21.66 21.56 21.49 22
" QPSK 22.21 22.32 22.24 23
W
16QAM 21.32 21.43 21.37 22
QPSK 22.38 22.36 22.25 23
25RB /
16QAM 21.45 21.41 21.32 22
693MHz 680.5MHz 668MHz /
Hioh QPSK 23.33 23.26 23.21 24
g 16QAM 22.41 22.35 22.30 23
i QPSK 23.69 23.68 23.54 24
1RB Middle
16QAM 22.63 22.60 22.43 23
L QPSK 23.39 23.33 23.26 24
ow
16QAM 22.45 22.42 22.35 23
10 MHz High QPSK 22.41 22.38 22.34 23
i
g 16QAM 21.52 21.44 2141 22
_ QPSK 22.53 22.49 22.44 23
25RB Middle
16QAM 21.62 21.55 21.46 22
L QPSK 22.37 22.32 22.25 23
ow
16QAM 21.33 21.28 21.26 22
QPSK 22.50 22.47 22.36 23
50RB /
16QAM 21.56 21.49 21.37 22

©Copyright. All rights reserved by SAICT




SAICT ,m‘illlmf:”‘ﬁf‘ﬁ}?ﬁﬂ‘”

No0.119N02638-SAR

Page 47 of 203

LTE-FDD Band 71

Actual output Power (dBm)

Band-width | RB allocation | RB offset | Modulation High Middle Low Tune up
/ 680.5MHz /
i QPSK / 23.19 / 24
High
16QAM / 22.25 / 23
i QPSK / 23.74 / 24
1RB Middle
16QAM / 22.69 / 23
QPSK / 23.29 / 24
Low
16QAM / 22.34 / 23
15 MHz Hioh QPSK / 22.43 / 23
g 16QAM / 21.58 / 22
_ QPSK / 22.64 / 23
36RB Middle
16QAM / 21.72 / 22
QPSK / 22.45 / 23
Low
16QAM / 21.77 / 22
QPSK / 22.55 / 23
75RB /
16QAM / 21.62 / 22
/ 680.5MHz / /
i QPSK / 23.05 / 24
High
16QAM / 21.84 / 23
i QPSK / 23.22 / 24
1RB Middle
16QAM / 22.52 / 23
QPSK / 22.82 / 24
Low
16QAM / 21.78 / 23
20 MHz Hiah QPSK / 22.27 / 23
g 16QAM / 21.41 / 22
PSK / 22.43 / 23
50RB Middle Q
16QAM / 2151 / 22
QPSK / 22.38 / 23
Low
16QAM / 21.56 / 22
QPSK / 22.41 / 23
100RB /
16QAM / 21.46 / 22
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10.2 Wi-Fi Measurement result

Table 10.2: The conducted Power measurement results for 2.4G WIFI

WiFi 2.4GHz Averaged Power (dBm) Tune up
Mode Ch.1(2412 MHz) | Ch.6(2437Mhz) Ch.11(2462MHz)
802.11b 17.19 17.78 17.80 18
802.11g 14.40 14.97 14.98 16
802.11n(20MHz) 14.23 14.90 14.90 16
/ Ch.3(2422 MHz) | Ch.6(2437Mhz) Ch.9(2452MHz) /
802.11n(40MHz) 12.84 13.23 13.16 14
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11 Simultaneous TX SAR Considerations

11.1 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
devices which may simultaneously transmit with the licensed transmitter.

For this device, the Wi-Fi can transmit simultaneous with other transmitters.

11.2 Transmit Antenna Separation Distances

17.1MM 5

14.47TMM

30.7MM
27.95MM

>

WBG Antenna

DIV Antenna

60.63MM

Main Antenna 1

Picture 11.1 Antenna Locations (Back View)

11.3 SAR Measurement Positions

According to the KDB941225 D06 Hot Spot SAR, the edges with less than 25mm distance to the
antennas need to be tested for SAR.

SAR measurement positions

Mode Front | Rear | Leftedge Right edge Top edge Bottom edge
Main antenna Yes Yes Yes Yes No Yes
WIFI antenna Yes Yes No Yes Yes No
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11.4 Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not
required when the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g SAR test exclusion threshold for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by:

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

® f(GHz) is the RF channel transmit frequency in GHz

® Power and distance are rounded to the nearest mW and mm before calculation

® The result is rounded to one decimal place for comparison

Table 11.1: Standalone SAR test exclusion considerations

SAR test RF output power
- . SAR test
Band/Mode f(GHz) Position exclusion )
dBm mw exclusion
threshold (mw)
2.4GHz WLAN 2.45 Body 19.2 18 63.1 No
12 Evaluation of Simultaneous
Table 12.1: The sum of reported SAR values for main antenna and Wi-Fi
/ Position Main antenna Wi-Fi Sum
Highest reported SAR value for Hotspot Rear 1.23 0.36 1.59

Conclusion:
According to the above tables, the sum of reported SAR values is < 1.6 W/kg. So the simultaneous
transmission SAR with volume scans is not required.
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13 Summary of Test Results

According to the client's decision rule in the test registration form, which is "based on the
measurement results as the basis of the conformity statement”, the test conclusion of this report
meets the limit requirements.

The calculated SAR is obtained by the following formula:

Reported SAR = Measured SAR x 10(Prarget=Pwmeasurea)/10

Where Praget is the power of manufacturing upper limit;
Pueasured 1S the measured power in chapter 10.

Duty Cycle
Mode Duty Cycle
FDD LTE Band 2/4/5/12/13//25/26/66/71 1:1
FDD LTE Band 41 1:1.58

Testing Environment

Temperature: 18°C~25°C
Relative humidity: 30%~70%
Ground system resistance: <40
Ambient noise & Reflection: <0.012 W/kg
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Table 13.1: SAR Values (LTE Band 2 - Body)

Ambient Temperature: 22.4°C

Liquid Temperature: 22.0°C

Frequency

Max.

; Conducted Measured | Reported
iy | cp | TestMode POT;ZLn Fﬁ:re Power t‘;’;‘j\;zf SAR(lg) | SAR(1g) DF;;V(V;é)
(dBm) (dBm) (Wikg) (W/kg)
1880 | 18900 | 1RB_Mid Front / 21.55 225 0.538 0.67 -0.05
1880 | 18900 | 50RB_Mid Front / 20.61 215 0.407 0.50 0.04
1880 | 18900 | 1RB_Mid Rear / 21.55 225 0.852 1.06 -0.12
1880 | 18900 | 50RB_Mid Rear / 20.61 215 0.690 0.85 0.16
1880 | 18900 | 1RB_Mid Left / 21.55 225 0.037 0.05 0.04
1880 | 18900 | 50RB_Mid Left / 20.61 215 0.031 0.04 0.04
1880 | 18900 | 1RB_Mid Right / 21.55 225 0.488 0.61 0.03
1880 | 18900 | 50RB_Mid Right / 20.61 215 0.384 0.47 -0.02
1880 | 18900 | 1RB_Mid Bottom / 21.55 225 0.284 0.35 0.19
1880 | 18900 | 50RB_Mid Bottom / 20.61 215 0.229 0.28 0.11
1900 | 19100 | 1RB_Mid Rear Fig.1 21.75 225 0.990 1.18 -0.11
1860 | 18700 | 1RB_Mid Rear / 21.55 225 0.820 1.02 0.03
1900 | 19100 | 50RB_Mid Rear / 20.72 215 0.817 0.98 0.04
1860 | 18700 | 50RB_Mid Rear / 20.55 215 0.709 0.88 0.08
1880 | 18900 100RB Rear / 20.64 215 0.691 0.84 0.06
Table 13.2: SAR Values (LTE Band 4 - Body)
Ambient Temperature: 22.6°C Liquid Temperature: 22.1°C
Frequency Test Figure Conducted tuhrqgf(ljp Measured | Reported | power
MHz | ch. | 'estMode | oogtion | No. Power | power | SAR(LY) | SARUG) | 0 o)
(dBm) (dBm) (Wikg) (W/kg)
1732.5 | 20175 | 1RB_Mid Front / 20.83 21.5 0.355 0.41 -0.01
1732.5 | 20175 | 50RB_Mid Front / 19.65 20.5 0.276 0.34 0.08
17325 | 20175 | 1RB_Mid Rear / 20.83 21.5 1.000 1.17 -0.11
1732.5 | 20175 | 50RB_Mid Rear / 19.65 20.5 0.757 0.92 -0.02
1732.5 | 20175 | 1RB_Mid Left / 20.83 21.5 0.051 0.06 0.04
1732.5 | 20175 | 50RB_Mid Left / 19.65 20.5 0.041 0.05 0.03
1732.5 | 20175 | 1RB_Mid Right / 20.83 21.5 0.313 0.37 -0.02
1732.5 | 20175 | 50RB_Mid Right / 19.65 20.5 0.252 0.31 0.07
1732.5 | 20175 | 1RB_Mid Bottom / 20.83 21.5 0.569 0.66 -0.16
1732.5 | 20175 | 50RB_Mid Bottom / 19.65 20.5 0.478 0.58 -0.02
1745 | 20300 | 1RB_High Rear / 20.80 21.5 0.854 1.00 -0.03
1720 | 20050 | 1RB_Mid Rear Fig.2 20.95 21.5 1.080 1.23 -0.12
1745 | 20300 | 50RB_Mid Rear / 19.76 20.5 0.709 0.84 0.10
1720 | 20050 | 50RB_Low Rear / 19.73 20.5 0.826 0.99 -0.04
1732.5 | 20175 100RB Rear / 19.59 20.5 0.773 0.95 0.06
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Table 13.3: SAR Values (LTE Band 5 - Body)

Ambient Temperature: 22.2°C

Liquid Temperature: 21.7°C

Frequency Test Figure | Conducted tuhr?:i(ﬁp Measured | Reported | power
MHz | ch. | restMode | o o No. POWer | power | SAR(Y) | SARUY) | e ip)
(dBm) (dBm) (Wikg) (W/kg)
836.5 | 20525 | 1RB_Mid Front / 23.03 235 0.748 0.83 0.02
836.5 | 20525 | 25RB_Mid Front / 22.07 225 0.593 0.65 -0.06
836.5 | 20525 | 1RB_Mid Rear / 23.03 235 0.887 0.99 0.10
836.5 | 20525 | 25RB_Mid Rear / 22.07 225 0.720 0.79 0.01
836.5 | 20525 | 1RB_Mid Left / 23.03 235 0.372 0.41 0.02
836.5 | 20525 | 25RB_Mid Left / 22.07 225 0.303 0.33 0.07
836.5 | 20525 | 1RB_Mid Right / 23.03 235 0.573 0.64 0.02
836.5 | 20525 | 25RB_Mid Right / 22.07 225 0.465 0.51 0.05
836.5 | 20525 | 1RB_Mid Bottom / 23.03 235 0.046 0.05 0.03
836.5 | 20525 | 25RB_Mid Bottom / 22.07 225 0.036 0.04 0.17
844 | 20600 | 1RB_Mid Front / 23.25 235 0.820 0.87 0.12
829 | 20450 | 1RB_Mid Front / 23.20 235 0.707 0.76 0.09
836.5 | 20525 100RB Front / 21.99 225 0.593 0.67 -0.06
844 | 20600 | 1RB_Mid Rear / 23.25 235 0.883 0.94 -0.08
829 | 20450 | 1RB_Mid Rear Fig.3 23.20 23.5 0.984 1.05 -0.15
836.5 | 20525 100RB Rear / 21.99 22.5 0.716 0.81 0.01
Table 13.4: SAR Values (LTE Band 12 - Body)
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C
Frequency Test Figure | Conducted tu'\r/llgf(ﬁp Measured | Reported | pouer
MHz | ch, | restMode | o ition No. Power | power | SAR(9) | SARMY) | 10 4oy
(dBm) (dBm) (W/kg) (W/kg)
707.5| 23095 | 1RB_Mid Front / 23.33 24 0.423 0.49 0.13
707.5 | 23095 | 25RB_High Front / 22.40 23 0.342 0.39 0.03
707.5| 23095 | 1RB_Mid Rear Fig.4 23.33 24 0.693 0.81 -0.12
707.5 | 23095 | 25RB_High Rear / 22.40 23 0.529 0.61 -0.05
707.5| 23095 | 1RB_Mid Left / 23.33 24 0.158 0.18 -0.01
707.5 | 23095 | 25RB_High Left / 22.40 23 0.129 0.15 0.00
707.5| 23095 | 1RB_Mid Right / 23.33 24 0.320 0.37 -0.02
707.5 | 23095 | 25RB_High Right / 22.40 23 0.256 0.29 -0.02
707.5 | 23095 | 1RB_Mid Bottom / 23.33 24 0.025 0.03 0.09
707.5 | 23095 | 25RB_High Bottom / 22.40 23 0.019 0.02 0.07
711 | 23130 | 1RB_Mid Rear / 23.50 24 0.644 0.72 -0.05
704 | 23060 | 1RB_Mid Rear / 23.46 24 0.678 0.77 0.06
707.5 | 23095 100RB Rear / 22.33 23 0.533 0.62 0.03
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Table 13.5: SAR Values (LTE Band 13 - Body)

Ambient Temperature: 22.5°C

Liquid Temperature: 22.0°C

Frequency Test Figure | Conducted tuhr?:i(ﬁp Measured | Reported | power
MHz | ch. | restMode | o o No. POWer | power | SAR(Y) | SARUY) | e ip)
(dBm) (dBm) (Wikg) (Wikg)
782 | 23230 | 1RB_Mid Front / 23.52 24 0.341 0.38 0.15
782 | 23230 | 25RB_Mid Front / 22.46 23 0.254 0.29 0.03
782 | 23230 | 1RB_Mid Rear Fig.5 23.52 24 0.377 0.42 -0.05
782 | 23230 | 25RB_Mid Rear / 22.46 23 0.272 0.31 -0.01
782 | 23230 | 1RB_Mid Left / 23.52 24 0.131 0.15 0.01
782 | 23230 | 25RB_Mid Left / 22.46 23 0.102 0.12 0.10
782 | 23230 | 1RB_Mid Right / 23.52 24 0.210 0.23 -0.02
782 | 23230 | 25RB_Mid Right / 22.46 23 0.167 0.19 0.08
782 | 23230 | 1RB_Mid Bottom / 23.52 24 0.051 0.06 -0.13
782 | 23230 | 25RB_Mid Bottom / 22.46 23 0.042 0.05 0.11
Table 13.6: SAR Values (LTE Band 25 - Body)
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C
Frequency Test Figure Conducted tul\rﬁl:f(ljp Measured | Reported | pouwer
MHz | ch, | restMode | o ition No. POWer | power | SAR(9) | SARNY) | 1,0 o)
(dBm) (dBm) (Wikg) (Wikg)
1882.5 | 26365 | 1RB_Mid Front / 21.76 22.1 0.547 0.59 0.13
1882.5 | 26365 | 50RB_Low Front / 20.73 21.1 0.440 0.48 0.14
1882.5 | 26365 | 1RB_Mid Rear / 21.76 22.1 0.926 1.00 -0.04
1882.5 | 26365 | 50RB_Low Rear / 20.73 21.1 0.791 0.86 0.10
1882.5 | 26365 | 1RB_Mid Left / 21.76 22.1 0.046 0.05 -0.09
1882.5 | 26365 | 50RB_Low Left / 20.73 21.1 0.036 0.04 0.07
1882.5 | 26365 | 1RB_Mid Right / 21.76 22.1 0.490 0.53 0.01
1882.5 | 26365 | 50RB_Low Right / 20.73 21.1 0.388 0.42 -0.02
1882.5 | 26365 | 1RB_Mid Bottom / 21.76 22.1 0.301 0.33 -0.06
1882.5 | 26365 | 50RB_Low Bottom / 20.73 21.1 0.248 0.27 0.11
1905 | 26590 | 1RB_Mid Rear Fig.6 21.75 22.1 1.050 1.14 0.03
1860 | 26140 | 1RB_Mid Rear / 21.65 22.1 0.822 0.91 -0.01
1905 | 26590 | 50RB_Mid Rear / 20.84 21.1 0.856 0.91 0.10
1860 | 26140 | 50RB_High Rear / 20.63 21.1 0.744 0.83 0.09
1882.5 | 26365 100RB Rear / 20.64 21.1 0.802 0.89 0.04
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Table 13.7: SAR Values (LTE Band 26 - Body)

Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C
Frequenc Max.

quency Test Figure | Conducted tune-up Measured | Reported | powver

MU ch Test Mode Position No Power Power SAR(1g) | SAR(19) Drift(dB)
z ) .
(dBm) (dBm) (Wikg) (Wikg)
831.5 | 26865 1RB_Mid Front / 23.15 235 0.704 0.76 -0.06
831.5 | 26865 | 36RB_High Front / 22.23 225 0.577 0.61 -0.04
831.5 | 26865 1RB_Mid Rear / 23.15 235 0.951 1.03 0.10
831.5 | 26865 | 36RB_High Rear / 22.23 225 0.695 0.74 0.00
831.5 | 26865 1RB_Mid Left / 23.15 235 0.543 0.59 0.04
831.5 | 26865 | 36RB_High Left / 22.23 225 0.443 0.47 0.05
831.5 | 26865 1RB_Mid Right / 23.15 235 0.584 0.63 0.05
831.5 | 26865 | 36RB_High Right / 22.23 225 0.371 0.39 -0.01
831.5 | 26865 1RB_Mid Bottom / 23.15 235 0.044 0.05 0.05
831.5 | 26865 | 36RB_High Bottom / 22.23 225 0.035 0.04 -0.01
841.5 | 26965 | 1RB_High Rear / 23.16 235 0.744 0.80 -0.10
8225 | 26775 1RB_Low Rear Fig.7 23.21 235 0.987 1.06 -0.01
831.5 | 26865 100RB Rear / 22.07 225 0.722 0.80 0.03
Table 13.8: SAR Values (LTE Band 41 - Body)
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C
Frequenc Max.

quency Test Figure | Conducted tune-up Measured | Reported | power

MH ch Test Mode Position NG Power Power SAR(1g) | SAR(19) Drift(dB)
z ) .
(dBm) (dBm) (W/kg) (W/kg)

2593 | 40620 1RB_Mid Front / 23.11 24 0.256 0.31 -0.17
2593 | 40620 | 50RB_Mid Front / 22.05 23 0.195 0.24 0.07
2593 | 40620 1RB_Mid Rear Fig.8 23.11 24 0.479 0.59 0.09
2593 | 40620 | 50RB_Mid Rear / 22.05 23 0.337 0.42 -0.01
2593 | 40620 1RB_Mid Left / 23.11 24 0.277 0.34 0.09
2593 | 40620 | 50RB_Mid Left / 22.05 23 0.219 0.27 0.06
2593 40620 1RB_Mid Right / 23.11 24 0.119 0.15 0.08
2593 40620 | 50RB_Mid Right / 22.05 23 0.092 0.11 0.01
2593 40620 1RB_Mid Bottom / 23.11 24 0.226 0.28 -0.08
2593 40620 | 50RB_Mid Bottom / 22.05 23 0.177 0.22 0.05
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Table 13.9: SAR Values (LTE Band 66 - Body)

Ambient Temperature: 22.6°C Liquid Temperature: 22.1°C
Frequency Test Figure | conducted tuhrqlgi(dp Measured | Reported | pgver
MHz ch Test Mode Position No. Power Power SAR(1g) | SAR(1g) Drift(dB)
INote | (@Bm) | gy | (Wkg) | (Wikg)
1745 | 132322 1RB_Mid Front / 21.54 22 0.395 0.44 0.01
1745 | 132322 | 50RB_Low Front / 20.66 21 0.318 0.34 0.05
1745 | 132322 1RB_Mid Rear / 21.54 22 0.948 1.05 0.09
1745 | 132322 | 50RB_Low Rear / 20.66 21 0.814 0.88 0.00
1745 | 132322 1RB_Mid Left / 21.54 22 0.040 0.04 0.02
1745 | 132322 | 50RB_Low Left / 20.66 21 0.033 0.04 0.01
1745 | 132322 | 1RB_Mid Right / 21.54 22 0.317 0.35 0.01
1745 | 132322 | 50RB_Low Right / 20.66 21 0.256 0.28 0.01
1745 | 132322 | 1RB_Mid Bottom / 21.54 22 0.727 0.81 0.02
1745 | 132322 | 50RB_Low Bottom / 20.66 21 0.586 0.63 -0.02
1770 | 132572 | 1RB_Mid Rear / 21.70 22 0.721 0.77 0.00
1720 | 132072 | 1RB_Mid Rear Fig.9 21.75 22 1.120 1.19 -0.02
1770 | 132572 | 50RB_Low Rear / 20.50 21 0.689 0.77 -0.11
1720 | 132072 | 50RB_Mid Rear / 20.56 21 0.965 1.07 -0.11
1745 | 132322 100RB Rear / 20.60 21 0.815 0.89 0.13
1770 | 132572 1RB_Mid Bottom / 21.70 22 0.580 0.62 0.00
1720 | 132072 1RB_Mid Bottom / 21.75 22 0.893 0.95 -0.02
1745 | 132322 100RB Bottom / 20.60 21 0.717 0.79 0.13
Table 13.10: SAR Values (LTE Band 71 - Body)
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C
Frequency Test Figure | conducted tul\lql:i(l;p Measured | Reported | pouer
MHz ch Test Mode Position No. Power Power SAR(1g) | SAR(1g) Drift(dB)
INote | (@Bm) | m | Wkg) | (Wikg)
680.5 | 133297 1RB_Mid Front / 23.22 24 0.168 0.20 -0.12
680.5 | 133297 | 50RB_Mid Front / 22.43 23 0.128 0.15 0.07
680.5 | 133297 | 1RB_Mid Rear Fig.10 23.22 24 0.254 0.30 0.06
680.5 | 133297 | 50RB_Mid Rear / 22.43 23 0.186 0.21 0.14
680.5 | 133297 1RB_Mid Left / 23.22 24 0.104 0.12 -0.08
680.5 | 133297 | 50RB_Mid Left / 22.43 23 0.078 0.09 0.04
680.5 | 133297 | 1RB_Mid Right / 23.22 24 0.110 0.13 0.15
680.5 | 133297 | 50RB_Mid Right / 22.43 23 0.082 0.09 0.07
680.5 | 133297 | 1RB_Mid Bottom / 23.22 24 0.037 0.04 -0.09
680.5 | 133297 | 50RB_Mid Bottom / 22.43 23 0.027 0.03 0.01
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13.2 WLAN Evaluation for 2.4G

According to the KDB248227 D01, SAR is measured for 2.4GHz 802.11b DSSS using the initial test
position procedure.

Table 13.11: SAR Values (WLAN 2.4G - Body)

Ambient Temperature: 22.4°C Liquid Temperature: 21.8°C

Frequenc Max.

QUENSY | test Test Figure Conducted tune-up Measured | Reported | povar
MHz | Ch.| Mode | Position | No. | oWl | poyer | SARNG) | SARMY) | o (o)

' (dBm) (dBm) (Wikg) (W/kg)

2462 | 11 | 802.11b Front / 17.80 18 0.282 0.30 0.09
2462 | 11 | 802.11b Rear Fig.11 17.80 18 0.344 0.36 -0.09
2462 | 11 | 802.11b Right / 17.80 18 0.271 0.28 0.06
2462 | 11 | 802.11b Top / 17.80 18 0.155 0.16 -0.01

Notel: For all positions/configurations tested using the initial test position and subsequent test
positions, when the reported SAR is > 0.8 W/kg, SAR is measured for these test
positions/configurations on the subsequent next highest measured output power channel until the
reported SAR is < 1.2 W/kg or all required channels are tested.

According to the KDB248227 D01, The reported SAR must be scaled to 100% transmission duty
factor to determine compliance at the maximum tune-up tolerance limit. A maximum transmission
duty factor of 100% is achievable for WLAN in this project and the scaled reported SAR is presented
as below.

Table 13.12: SAR Values (WLAN - Body) — 802.11b 1Mbps (Scaled Reported SAR)

Ambient Temperature: 22.6°C Liquid Temperature: 22.0°C
Frequency Test Actual duty maximum Reported SAR Scaled reported
MHz ch. Position factor duty factor (19)(W/kg) SAR (19)(W/kg)
2462 11 Rear 100% 100% 0.36 0.36

SAR is not required for OFDM because the 802.11b adjusted SAR < 1.2 W/Kg.
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14 SAR Measurement Variability

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

The following procedures are applied to determine if repeated measurements are required.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps 2) through 4) do not apply.

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

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

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

Table 14.1: SAR Measurement Variability for Body — LTE Band 2

Frequency " Original 1% Repeated . 2 Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
1900 19100 Rear 0.990 0.976 1.01 /

Table 14.2: SAR Measurement Variability for Body — LTE Band 4

Frequency N Original 1% Repeated . 2 Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
1720 | 20050 Rear 1.08 1.04 1.04 /

Table 14.3: SAR Measurement Variability for Body — LTE Band 5

Frequency N Original 1% Repeated ) 2" Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
829 20450 Rear 0.984 0.965 1.02 /

Table 14.4: SAR Measurement Variability for Body — LTE Band 25

Frequency y Original 1% Repeated _ 2" Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
1905 | 26590 Rear 1.05 0.998 1.05 /
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Table 14.5: SAR Measurement Variability for Body — LTE Band 26

Frequency " Original 1% Repeated . 2 Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
822.5 | 26775 Rear 0.987 0.976 1.01 /

Table 14.6: SAR Measurement Variability for Body — LTE Band 66

Frequency N Original 1% Repeated . 2 Repeated
Test Position Ratio
MHz Ch. SAR (W/kg) | SAR (W/kg) SAR (W/kg)
1720 | 132072 Rear 1.12 1.07 1.05 /
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15 Measurement Uncertainty
15.1 Measurement Uncertainty for Normal SAR Tests (300MHz~3GHz)

i . . Std. Std. Degree
o Uncertainty Probably ) (C) | (Ci)
No. | Error Description Type o Div. Unc. | Unc. of
value Distribution 1g 10g
(19) | (10g) | freedom
Measurement system
1 Probe calibration B 12 N 2 1 1 6.0 6.0 o0
2 | Axial isotropy B 47 J3 | Vo5 | V05| 43 | 43 %
3 Hemispherical isotropy B 9.6 R J3 1 1 4.8 4.8 ©
4 | Boundary effect B 1.1 R J3 1 1 06 | 0.6 w0
5 | Linearity B 47 R J3 1 1 27 | 27 w
6 | Detection limit B 1.0 R J3 1 1 06 | 0.6 w0
7 | Modulation response B 4.0 R J3 1 1 23 | 23 w0
8 Readout electronics B 1.0 N 1 1 1 1.0 1.0 ©
9 | Response time B 0.8 R NE) 1 1 05 | 05 w0
10 | Integration time B 1.7 R \@ 1 1 1.0 1.0 0
RF ambient
1 conditions-noise B 3.0 R V3 L 1 L7 L7
RF ambient
12 conditions-reflection B 3.0 R V3 L 1 L7 L7
Probe positioned w
13 mech. restrictions B 035 R V3 L 1 02 02
Probe positioning with
14 | respect to phantom B 2.9 R NE) 1 1 17 | 17 w0
shell
15 | Post-processing B 1.0 R NE) 1 1 06 | 0.6 0
Test sample related
16 | Testsample A 33 N 1| 1| 1|33 33 5
positioning
17 | Device holder A 3.4 N 1 1 1 | 34 | 34 5
uncertainty
18 | Drift of output power B 5.0 R J3 1 1 29 | 29 %
Phantom and set-up
19 | Phantom uncertainty B 1.0 R NE) 1 1 0.6 0.6 0
Liquid conductivity o
20 (target B 5.0 R J3 | 064|043 | 18 1.2
21 | Liquid conductivity A 13 N 1 |o064|043]|083| 056 9
(meas.)
Liquid permittivity w
22 (target) B 5.0 R \@ 0.6 | 0.49 1.7 1.4
o3 | Liquid permittivity A 16 N 1 | 06 | 049|096 | 078 9
(meas.)
Combined standard ' & 2,2
uncertainty U = Zci Ui 11.3 | 11.2 95.5
i=1
Expanded uncertainty _
(Confidence interval of 95 %) U, =20, 226 | 224
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15.2 Measurement Uncertainty for Normal SAR Tests (3GHz~6GHz)

Std. Std.
o Uncertainty Probably ] (Ci) (Ci) Degree of
No. | Error Description Type o Div. unc. unc.
value Distribution 19 10g freedom
(19) (109)
Measurement system
1 Probe calibration B 13 N 2 1 1 6.5 6.5 0
2 | Axial isotropy B 47 R J3 | Vo5 | Vo5 | 43 4.3 %
3 Hemispherical isotropy B 9.6 R J3 1 1 4.8 4.8 ©
4 | Boundary effect B 2.3 R J3 1 1 1.3 1.3 ©
5 | Linearity B 4.7 R J3 1 1 2.7 2.7 ©
6 | Detection limit B 1.0 R J3 1 1 0.6 0.6 ©
7 | Modulation response B 4.0 R J3 1 1 2.3 2.3 w0
8 Readout electronics B 1.0 N 1 1 1 1.0 1.0 ©
9 | Response time B 0.8 R J3 1 1 0.5 0.5 %
10 | Integration time B 1.7 R J3 1 1 1.0 1.0 0
RF ambient
1 N _ B 3.0 R J3 1 1 1.7 1.7 w
conditions-noise
RF ambient
12 N _ B 3.0 R J3 1 1 1.7 1.7 w
conditions-reflection
Probe positioned mech.
13 o B 0.71 R J3 1 1 0.4 0.4 w
restrictions
Probe positioning with
14 P 9 B 5.7 R NE) 1 1 3.3 3.3 %
respect to phantom shell
15 | Post-processing B 4.0 R J3 1 1 2.3 2.3 o0
Test sample related
Test sample
16 o A 3.3 N 1 1 1 3.3 3.3 5
positioning
Device holder
17 ) A 34 N 1 1 1 34 34 5
uncertainty
18 | Drift of output power B 5.0 R J3 1 1 2.9 2.9 0
Phantom and set-up
19 | Phantom uncertainty B 1.0 R J3 1 1 0.6 0.6 w
20 | Liquid conductivity (target) B 5.0 R J3 0.64 | 0.43 1.8 1.2 B
21 | Liquid conductivity (meas.) A 1.3 N 1 0.64 | 043 | 0.83 0.56 9
22 | Liquid permittivity (target) B 5.0 R V3 0.6 | 0.49 1.7 1.4 &
23 | Liquid permittivity (meas.) A 1.6 N 1 0.6 0.49 0.96 0.78 9
23
Combined standard uncertainty u, = Z:Cizui2 12.2 12.1 95.5
i=1
Expanded uncertaint
P! . / U, =2U, 24.4 | 24.2
(Confidence interval of 95 %)
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16 Main Test Instruments

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 Network analyzer Agilent E5071C MY46103759 2018-11-16 One year
02 Network analyzer Agilent E5071C MY46103759 2019-11-15 One year
03 Dielectric probe 85070E MY44300317 / /
04 Power meter NRP 102603

2018-01-04 One year
05 Power sensor NRP-Z51 102211
06 Power meter NRP 102603

2018-12-14 One year
07 Power sensor NRP-Z51 102211
08 Power meter NRP 101460

2018-02-05 One year
09 Power sensor NRP-Z91 100553
10 Power meter NRP 101460

2019-02-04 One year
11 Power sensor NRP-Z91 100553
12 Signal Generator E8257D MY47461211 2018-06-05 One year
13 Signal Generator E8257D MY47461211 2019-06-03 One year
14 Amplifier VTL5400 0404 / /
15 E-field Probe SPEAG EX3DV4 3633 2018-02-01 One year
16 E-field Probe SPEAG EX3DV4 3633 2019-02-26 One year
17 DAE SPEAG DAE4 1527 2018-11-08 One year
18 DAE SPEAG DAE4 1527 2019-11-11 One year
19 Dipole Validation Kit SPEAG D750V3 1163 2016-09-19 Three year
20 Dipole Validation Kit SPEAG D750V3 1163 2019-09-03 One year
21 Dipole Validation Kit SPEAG D835V2 4d057 2018-10-09 Three year
22 Dipole Validation Kit SPEAG D1750V2 1152 2016-09-09 Three year
23 Dipole Validation Kit SPEAG D1750V2 1152 2019-08-30 One year
24 Dipole Validation Kit SPEAG D1900V2 5d088 2018-10-24 Three year
25 Dipole Validation Kit SPEAG D2450V2 873 2018-10-26 Three year
26 Dipole Validation Kit SPEAG D2550V2 1058 2018-08-24 Three year

Radio Communication
27 Anristu MT8820C 6201341853 2018-03-08 One year
Analyzer
Radio Communication
28 Anristu MT8820C 6201341853 2019-03-07 One year
Analyzer

**END OF REPORT BODY***
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ANNEX A Graph Results

LTE Band 2 Body

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.566 S/m; €, = 52.684; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 1900 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3633 ConvF (7.75, 7.75, 7.75);

Rear Side High 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Rear Side High 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 14.23 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 1.77 W/kg

SAR(1 g) = 0.990 W/kg; SAR(10 g) = 0.540 W/kg

Maximum value of SAR (measured) = 1.23 W/kg

Wikg
—1.230

— 0.988

0.74%

0.503

0.260

0.018

Fig.1 LTEBand 2
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LTE Band 4 Body

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1750 MHz

Medium parameters used: f = 1720 MHz; o = 1.439 S/m; ¢, = 53.225; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 1720 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3633 ConvF (8.05, 8.05, 8.05);

Rear Side Low 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.41 W/kg

Rear Side Low 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.87 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 1.96 W/kg

SAR(1 g) =1.08 W/kg; SAR(10 g) = 0.604 W/kg

Maximum value of SAR (measured) = 1.40 W/kg

Wikg
— 1.400

— 1.125

0.849

0.574

0.298

0.023

Fig.2 LTEBand 4
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LTE Band 5 Body

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 835 MHz

Medium parameters used (interpolated): f = 829 MHz; o = 0.976 S/m; ¢, = 53.553; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 829 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (9.69, 9.69, 9.69);

Rear Side Low 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.18 W/kg

Rear Side Low 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 29.93 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.31 W/kg

SAR(1 g) =0.984 W/kg; SAR(10 g) =0.716 W/kg

Maximum value of SAR (measured) = 1.10 W/kg

Wikg
— 1.100

— 0.900

0.700

0.500

0.300

0.100

Fig.3 LTEBand5
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LTE Band 12 Body

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 750 MHz

Medium parameters used (interpolated): f = 707.5 MHz; o = 0.942 S/m; ¢, = 54.126; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 707.5 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (9.33, 9.33, 9.33);

Rear Side Middle 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.838 W/kg

Rear Side Middle 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 27.39 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.908 W/kg

SAR(1 g) = 0.693 W/kg; SAR(10 g) = 0.513 W/kg

Maximum value of SAR (measured) = 0.784 W/kg

Wikg
— 0.784

— 0.648

0.52

0.37%

0.239

0.103

Fig.4 LTEBand 12
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LTE Band 13 Body

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 750 MHz

Medium parameters used: f = 782 MHz; o = 0.988 S/m; ¢, = 53.586; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_FDD (0) Frequency: 782 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3633 ConvF (9.69, 9.69, 9.69);

Rear Side Middle 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.444 W/kg

Rear Side Middle 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 19.25 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.515 W/kg

SAR(1 g) =0.377 W/kg; SAR(10 g) =0.270 W/kg

Maximum value of SAR (measured) = 0.434 W/kg

Wikg
— 0.434

— 0.355

0.27%

0.196

0117

0.037

Fig.5 LTEBand 13
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LTE Band 25 Body

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1900 MHz

Medium parameters used (interpolated): f = 1905 MHz; o = 1.571 S/m; €, = 52.672; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 1905 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (7.75, 7.75, 7.75);

Rear Side High 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.26 W/kg

Rear Side High 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 14.85 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 1.87 W/kg

SAR(1 g) =1.05 W/kg; SAR(10 g) =0.576 W/kg

Maximum value of SAR (measured) = 1.45 W/kg

Wikg
—1.450

— 1.165

0.879

0.594

0.309

0.023

Fig.6 LTEBand 25
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LTE Band 26 Body

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 835 MHz

Medium parameters used (interpolated): f = 822.5 MHz; 0 = 0.976 S/m; er = 53.619; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 822.5 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (9.69, 9.69, 9.69);

Rear Side Low 1RB_Low/Area Scan (61x101x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.10 W/kg

Rear Side Low 1RB_Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 30.55 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) =0.987 W/kg; SAR(10 g) =0.716 W/kg

Maximum value of SAR (measured) = 1.06 W/kg

Wikg
— 1.060

— 0.873

0.686

0.498

0.311

0.124

Fig.7 LTE Band 26

©Copyright. All rights reserved by SAICT



T No.119N02638-SAR
SAICT =55 “Page 70 of 203

LTE Band 41 Body

Date: 2018-12-22

Electronics: DAE4 Sn1527

Medium: Body 2550 MHz

Medium parameters used (interpolated): f = 2593 MHz; o = 2.095 S/m; €, = 51.119; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID O, LTE_TDD (0) Frequency: 2593 MHz Duty Cycle: 1:1.58

Probe: EX3DV4 — SN3633 ConvF (7.31, 7.31, 7.31);

Rear Side Middle 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.000 mm, dy=1.000
mm
Maximum value of SAR (interpolated) = 0.752 W/kg

Rear Side Middle 1RB_Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 10.76 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.935 W/kg

SAR(1 g) =0.479 W/kg; SAR(10 g) =0.227 W/kg

Maximum value of SAR (measured) = 0.716 W/kg

Wikg
— 0.716

— 0.573

0.430

0.286

0.143

Fig.8 LTEBand 41

©Copyright. All rights reserved by SAICT



- N0.I19N02638-SAR
SAICT =55 OPage 71 of 203

LTE Band 66 Body

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1750 MHz

Medium parameters used: f = 1720 MHz; ¢ = 1.439 S/m; ¢, = 53.225; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 1720 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3633 ConvF (8.05, 8.05, 8.05);

Rear Side Low 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 1.31 W/kg

Rear Side Low 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 12.11 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.85 W/kg

SAR(1 g) =1.12 W/kg; SAR(10 g) = 0.635 W/kg

Maximum value of SAR (measured) = 1.37 W/kg

Wikg
— 1.370

— 1.100

0.829

0.559

0.289

0.019

Fig.9 LTE Band 66
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LTE Band 71 Body

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 750 MHz

Medium parameters used (extrapolated): f = 680.5 MHz; o = 0.914 S/m; ¢, = 54.639; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, LTE_FDD (0) Frequency: 680.5 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (9.33, 9.33, 9.33);

Rear Side Middle 1RB_Middle/Area Scan (61x91x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 0.296 W/kg

Rear Side Middle 1RB_Middle/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 14.95 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.336 W/kg

SAR(1 g) = 0.254 W/kg; SAR(10 g) =0.185 W/kg

Maximum value of SAR (measured) = 0.283 W/kg

Wikg
— 0.283

— 0.232

0.180

0129

0.078

0.026

Fig.10 LTE Band 71
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Wi-Fi 2.4G Body

Date: 2018-12-24

Electronics: DAE4 Sn1527

Medium: Body 2450 MHz

Medium parameters used: f = 2462 MHz; ¢ = 1.940 S/m; ¢, = 51.405; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

Communication System: UID 0, WiFi (0) Frequency: 2462 MHz Duty Cycle: 1:1
Probe: EX3DV4 — SN3633 ConvF (7.47, 7.47, 7.47);

Rear Side High/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.567 W/kg

Rear Side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.87 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.660 W/kg

SAR(1 g) = 0.344 W/kg; SAR(10 g) = 0.203 W/kg

Maximum value of SAR (measured) = 0.522 W/kg

Wikg
— 0.522

— 0.418

0.314

0.210

0.10%

0.0013

Fig.11 Wi-Fi 2.4G
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ANNEX B SystemVerification Results

750MHz

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 750 MHz

Medium parameters used: f = 750 MHz; o = 0.955 S/m; ¢, = 53.938; p = 1000 kg/m3
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C

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

Probe: EX3DV4 — SN3633 ConvF (9.69, 9.69, 9.69);

System Validation /Area Scan (81x191x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 58.622 V/m; Power Drift = -0.06 dB

SAR(1 g) =2.10 W/kg; SAR(10 g) =1.39 W/kg

Maximum value of SAR (interpolated) = 2.36 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.622 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 2.69 W/kg

SAR(1 g) =2.07 W/kg; SAR(10 g) =1.37 W/kg

Maximum value of SAR (measured) = 2.34 W/kg

dB
0

-1.86

-3.71

-h.57

-F.42

.
-9.28

0 dB = 2.34 W/kg = 3.69 dB W/kg

Fig.B.1. Validation 750MHz 250mW
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835MHz

Date: 2018-12-20

Electronics: DAE4 Sn1527

Medium: Body 835 MHz

Medium parameters used: f = 835 MHz; 0 = 0.982 S/m; ¢, = 53.492; p = 1000 kg/m3
Ambient Temperature: 22.5°C Liquid Temperature: 22.0°C

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

Probe: EX3DV4 — SN3633 ConvF (9.69, 9.69, 9.69);

System Validation /Area Scan (81x171x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 61.462 V/m; Power Drift = 0.09 dB

SAR(1 g) = 2.55 W/kg; SAR(10 g) =1.68 W/kg

Maximum value of SAR (interpolated) = 2.64 W/kg

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.462 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 3.52 W/kg

SAR(1 g) = 2.58 W/kg; SAR(10 g) =1.69 W/kg

Maximum value of SAR (measured) = 2.68 W/kg

dB
— 0

—-2.00

-4.00

-6.00

-5.00

-10.00

0 dB = 2.68 W/kg = 4.28 dB W/kg

Fig.B.2. Validation 835MHz 250mW
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1750MHz

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.468 S/m; ¢, = 53.156; p = 1000 kg/m®
Ambient Temperature: 22.0°C Liquid Temperature: 21.5°C

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

Probe: EX3DV4 — SN3633 ConvF (8.05, 8.05, 8.05);

System Validation/Area Scan (61x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 75.923 V/m; Power Drift = -0.11 dB

SAR(1 g) =8.88 W/kg; SAR(10 g) =4.82 W/kg

Maximum value of SAR (interpolated) = 11.2 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0. Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 75.923 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) =8.76 W/kg; SAR(10 g) =4.78 W/kg

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

dB
— 0

—-f.01

-14.02

-21.03

-28.04

-35.056

0 dB = 10.8 W/kg = 10.33 dB W/kg

Fig.B.3. Validation 1750MHz 250mW
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1900MHz

Date: 2018-12-19

Electronics: DAE4 Sn1527

Medium: Body 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.566 S/m; ¢, = 52.684; p = 1000 kg/m®
Ambient Temperature: 22.9°C Liquid Temperature: 22.5°C

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

Probe: EX3DV4 — SN3633 ConvF (7.75, 7.75, 7.75);

System validation /Area Scan (81x121x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 88.739 V/m; Power Drift = 0.05 dB

SAR(1 g) =10.4 W/kg; SAR(10 g) = 5.44 W/kg

Maximum value of SAR (interpolated) = 13.2 W/kg

System validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 88.739 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 22.1 W/kg

SAR(1 g) =10.5 W/kg; SAR(10 g) =5.46 W/kg

Maximum value of SAR (measured) = 13.6 W/kg

dB
— 0

—-f. 72

-15.45

-23.17

-30.89

-38.61

0 dB = 13.6 W/kg = 11.34 dB W/kg

Fig.B.4. Validation 1900MHz 250mW
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2450MHz

Date: 2018-12-24

Electronics: DAE4 Sn1527

Medium: Body 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.925 S/m; ¢, = 51.441; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.6°C

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

Probe: EX3DV4 — SN3633 ConvF (7.47, 7.47, 7.47);

System Validation/Area Scan (81x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 90.052 V/m; Power Drift = -0.08 dB

SAR(1 g) =12.6 W/kg; SAR(10 g) =5.89 W/kg

Maximum value of SAR (interpolated) = 14.8 W/kg

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.052 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 23.6 W/kg

SAR(1 g) =12.3 W/kg; SAR(10 g) =5.81 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

dB
— 0

—-4.47

-8.94

-13.40

-17.87

-22.34

0 dB = 14.4 W/kg = 11.58 dB W/kg

Fig.B.5. Validation 2450MHz 250mW
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2550MHz

Date: 2018-12-22

Electronics: DAE4 Sn1527

Medium: Body 2550 MHz

Medium parameters used: f = 2550 MHz; ¢ = 2.044 S/m; ¢, = 51.253; p = 1000 kg/m3
Ambient Temperature: 22.0°C Liquid Temperature: 21.6°C

Communication System: CW Frequency: 2550 MHz Duty Cycle: 1:1

Probe: EX3DV4 — SN3633 ConvF (7.31, 7.31, 7.31);

System Validation/Area Scan (81x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Reference Value = 89.639 V/m; Power Drift = -0.04 dB

SAR(1 g) =13.4 W/kg; SAR(10 g) = 6.16 W/kg

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

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.639 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.8 W/kg

SAR(1 g) =13.2 W/kg; SAR(10 g) = 6.08 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

dB
— 0

—-4.70

-9.41

-14.11

-18.82

-23.52

0 dB = 15.0 W/kg = 11.76 dB W/kg

Fig.B.6. Validation 2550MHz 250mW
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ANNEX C SAR Measurement Setup

C.1 Measurement Set-up

DASY5 system for performing compliance tests is illustrated above graphically. This system
consists of the following items:

Picture C.1 SAR Lab Test Measurement Set-up

A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).

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

A data acquisition electronics (DAE) which performs the signal 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 the DASY5 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.
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C.2 DASY5 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 DASY5 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: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture C.2 Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture C.3 E-field Probe

C.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. ATEM 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 the frequency 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
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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=C2L
At

Where:

At = Exposure time (30 seconds),

C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

E[ o
Yo,

SAR =

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m®).

C.4 Other Test Equipment

C.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.

PictureC.4: DAE

©Copyright. All rights reserved by SAICT



SAiC RINE BB BT No.I119N02638-SAR

Shenzhen Acadenry of Infemation

and Communications Technology Page 83 Of 203

C.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX160L) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version from Staubli is used. The
Staubli 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)

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

vV V V V

Picture C.5 DASY 5
C.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5:128MB), RAM (DASY5:128MB). 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 C.6 Server for DASY 5
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C.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 5mm 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 0 =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.

Picture C.7-1: Device Holder Picture C.7-2: Laptop Extension Kit

C.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).
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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 C.8: SAM Twin Phantom

No0.119N02638-SAR
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ANNEX D Position of the wireless device in relation to the phantom

D.1 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

Picture D.1 Test positions for body-worn devices

D.2 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.
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Picture D.2 Test positions for desktop devices

D.3 DUT Setup Photos

Picture D.3
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ANNEX E Equivalent Media Recipes

No0.119N02638-SAR
Page 88 of 203

The liquid used for the frequency range of 700-6000 MHz consisted of water, sugatr, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.

The Table E.1 shows the detail solution.

requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter

It's satisfying the latest tissue dielectric parameters

Frequency 835 835 1900 1900 2450 2450 5800 5800
(MH2z) Head Body Head Body Head Body Head Body
Ingredients (% by weight)
Water 41.45 52,5 | 55.242 | 69.91 58.79 72.60 65.53 65.53
Sugar 56.0 45.0 \ \ \ \ \ \
Salt 1.45 14 0.306 0.13 0.06 0.18 \ \
Preventol 0.1 0.1 \ \ \ \ \ \
Cellulose 1.0 1.0 \ \ \ \ \ \
Glycol
\ \ 44.452 | 29.96 41.15 27.22
Monobutyl \ \
Diethylenglycol
ethylenglyco \ \ \ \ \ \
monohexylether 17.24 17.24
Triton X-100 \ \ \ \ \ \ 17.24 17.24
Dielectric
€=41.5 | €=55.2 | €=40.0 | ¢=53.3 | €=39.2 €=52.7
Parameters €=35.3 €=48.2
0=0.90 | 0=0.97 | 0=1.40 | 0=1.52 | 0=1.80 | 0=1.95
Target Value 0=5.27 | 0=6.00

Note: There is a little adjustment respectively for 750, 1800, 2600, 5200, 5300, and 5600,
based on the recipe of closest frequency in table E.1
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ANNEX F System Validation

The SAR system must be validated against its performance specifications before it is deployed.
When SAR probes, system components or software are changed, upgraded or recalibrated, these
must be validated with the SAR system(s) that operates with such components.

No0.119N02638-SAR

Table F.1: System Validation

Page 89 of 203

Probe SN. Liquid name Validation date Frequency point | Status (OK or Not)
3633 Head 750MHz 2019-03-02 750 MHz OK
3633 Head 835MHz 2019-03-02 835 MHz OK
3633 Head 1750MHz 2019-03-02 1800 MHz OK
3633 Head 1900MHz 2019-03-02 1900 MHz OK
3633 Head 2450MHz 2019-03-02 2450 MHz OK
3633 Head 2550MHz 2019-03-02 2550 MHz OK
3633 Head 5200MHz 2019-03-02 5200 MHz OK
3633 Head 5300MHz 2019-03-02 5300 MHz OK
3633 Head 5600MHz 2019-03-02 5600 MHz OK
3633 Head 5800MHz 2019-03-02 5800 MHz OK
3633 Body 750MHz 2019-03-03 750 MHz OK
3633 Body 835MHz 2019-03-03 835 MHz OK
3633 Body 1750MHz 2019-03-03 1800 MHz OK
3633 Body 1900MHz 2019-03-03 1900 MHz OK
3633 Body 2450MHz 2019-03-03 2450 MHz OK
3633 Body 2550MHz 2019-03-03 5200 MHz OK
3633 Body 5200MHz 2019-03-03 5200 MHz OK
3633 Body 5300MHz 2019-03-03 5300 MHz OK
3633 Body 5600MHz 2019-03-03 5600 MHz OK
3633 Body 5800MHz 2019-03-03 5800 MHz OK
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ANNEX G DAE Calibration Certificate
DAE4 SN: 1527 Calibration Certificate (2018)

1
W

\\i‘
gpF L ib

A, R
. M REFE U

g ww CNAS

AN CALIBRATION
Add: No.$1 Xuevuan Road. Haidiun Disrict, Beijing. 100191, Ching ‘4,,,7“\‘\\\" CNAS LOST0
Tel: +86-10-0230M63 3-2612 Fax: =86-10-62304633.2504 hlul -
Femaii: cutd archinastd com L wwws chimud.o
Client - CTTL(South Branch) Certificate No: Z18-60482
CALIBRATION CERTIFICATE J
‘ |
| Object DAE4 - 8N: 1527 |
i P
‘ Calibration Procedure(s) FF-211.002-01
' Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: November 08, 2018 l

|
This calibration Cerlificate documents the traceabiiity 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 ceriificate.

{All calibrations have been conducted In the closed laboratory facility: environment temperature(22:3y% and‘
humidity<70%.

|
Calibration Equipment used (M&TE cntical for calibration)

' Primary Standards ID# Cal Date(Calibrated by, Cerificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 20-Jun-18 (CTTL, No.J18X05034) June-19
|
[
e e |
\
Name Function Signature }
| Calibrated by. Yu Zongying SAR Test Engineer @%
| .
Reviewed by; Lin Hao SAR Test Engineer d’ff A 7 |
Approved by Qi Dianyuan SAR Project Leader .—_c:?;?f',i__ I

Issued: November 10, 2018 ‘
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cernificate No: Z18-60482 Page 1 of 3
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r. n Collsboraton with
o= 777

Add: No. 51 Nucyuan Road, Haidian District. Beljlng, 100191, Ching
el +86-10-02304633.2512 Fus: =86 1042304033244
E-mall: cetd & chinaetd com Hitpowwow, chinantlen
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.

Cenificate No: Z18-60482 Page 2 of 3
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LABORATORY
Add: No ST Nueyuan Road, Haidian District, Beijing, 100191, Ching
lek =84-10-62304633-2512 Fas: +86-10-62308613.2504
E-muil: ctel d chinattl com Hup: www chinatti.cn
DC Voltage Measurement
AJD - Converter Resalution nominal
High Range 1iSB = 8.1uV full range = -100...+300 mV
Low Range: 1LSB = 8inV full range = -1 +imV
DASY measurement parameters. Auto Zero Time 3 sec. Measuning time: 3 sec
T T N ISR ( — R |
Calibratlon Factors X | Y ' Z
| High Range 403.865 £ 0.15% (k=2) | 403.585 £ 0.15% (k=2) | 403.804 = 0.16% (k=2)
| Low Range 3.96012 £ 0.7% (k=2) |3.98048 + 0.7% (k=2) | 3.96752+0.7% (k=2)
Connector Angle

1 Connector Angle 1o be used in DASY system

223°+1*

Centificate No: Z18-60482 Page 3 of 3
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CNAS CAUBRATION
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s\‘

Client : CTTL(Soum Bunch) Certificate No: Z19-60419

.;"5_; "f"""‘

| Object DAE4 - SN: 1527
| Calibration Procedure(s) FF-Z11-002-01
| Calibration Procedure for the Data Acquisition Electronics
| (DAEX)
Calibration date: November 11, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of

‘ measurements(Si). The measurements and the uncertainties with con
| pages and are part of the certificate,

fidence probability are given on the following |

|
All calibrations have been conducted in the closed laboratory facility: environment temperature(z2+3)* and

| humidity<70%.

‘ Calibration Equipment used (MA&TE critical for calibration)

|

Primary Standards | D# Cal Date(Calibratad by, Certificate No.) Scheduled Calibration i
| ' o . = B
| Process Calibrator 753 | 1971018 24-Jun-18 (CTTL, No.J19X051286) Jun-20 |
| |
[ Name Function Signature '
| oloeaind by: YuZongying  SAR TestEngineer 2.5(_)
| » |
| Reviewed by. Lin Hao SAR Test Enginesr ’«ﬁ- = |
|
Approved by: Qi Dianyuan SAR Project Leader e Y 1

Issued: November 13, 2018

' This calibration certificate shall not be reproduced except in full without written approval of the laboratory |

Certificate No: Z19-60419 Page 1 0f3
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Add: No.§1 Nucyuan Rosd, Haidian District, Beljing, 100191, Ching
Tek: +86-10623(4633.2512 Fax: «H6-10-62304631.2504
E-madl: el d chinanl com Hetp:'www.chinand en

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: Z19.60419 Page 201 3
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!\' in Colaboration with
= S p e a g
T77.

Add: No.51 Nuesuan Rood. Hauidisn Distyiet, Beijing, 100191, Chmy
Tel: +B6-10-62304633.2512 Fus: +86-10:62314633.2504
E-muil: ¢l a chinant coen Hirpwww,chinati en

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1ILSE= RIS full range = ~100... 4300 mV
Low Range 1LSE= 6inV full range = -1 +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
o v T =SS = |
| Calibration Factors X I Y [ Z
— ———————————ee e - — —_— I — —
| High Range 403.867 = 0.15% (k=2) 403.590 = 0.15% (k=2) 403811 £ 0 15% (k=2) I
| Low Range ' 39611907% (k=2) | 390117 £ 0.7% (k=2) | 3.97030+ 0.7% (k=2 '
e ~ —— e _—
Connector Angle
R —
Connector Angle to be used in DASY system 223°+ 10
Certificate No: Z19-60419 Page 3 of 3
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ANNEX H Probe Calibration Certificate
Probe EX3DV4-SN: 3633 Calibration Certificate (2018)

T L TR

In Coflabomenns e
Y WREW
7'77.sp e 2 g CNAS «»
LABORATORY CALIBRATION
Add o ¥ ) Xusrron Koad Haiduee Dhatrigr, Desing 100191, han ook CNAS LOSTO
Ted M- 1D BN 221K P MMM 22N
Vomall st 0 chinatt! som Lo chuisgitl an
Cliant CTTL(South Branch) Certificate No: 218-97014
’ CALIBRATION CERTIFICATE
- - ISP Np——
Otyect EX30V4 - 6N.3633

Calitration Procedure|s) FF-211-004.01

Calration Procedures for Dosimetric E-field Probes
Calibration date Foabauary 01, 2018

Thin caltraton Cortificate documents the recesbiity 1o natonal standards, which feaize the physicsl units of
measuremants(Sl) Tha measurmmants and the uncertanties with 2onfidance probabidty wre gren on the tliowng
P&ges and are pant of tha cerlificate

All calibrations have bean conducted i the cicsed Isboralory Tsclity. environment temperature(22:30C and
Rumdty<70%

Calibration Equpment used (MATE criteal for calbmation)

P"rrag Sandwos o i:a' Dale|Caitirated by Certificats No | Scheduled Cabratan |
Power Metar NRPZ | 101919 37-4un-17 (CTTL No JITX0S857)  Jumi8
Power sensor  NRPZSY | 101547 T AnA 7 (1CTTL. No JITX0SEST) Jun-18
Power sansar NRP-ZU1 | 101648 27Jun-17 (CTTL, Na J1TXD5857) Jun-18
Reference10dBAtenuatar | 1BNSOW-104B  13-Mar-16(CTTL No J18X01547) Mar-18
Reference20dBAttlenustar | 1BNSOW-204B  13-Mar-10(CTTL No J18X0t548) Mar-18
Raference Probe EX3DV4 | 5N 7464 12-Sep-1 7{SPEAGNo EX)-T484_Sap17) Sep-18
DAE4 SN 1524 13-Sep-1T(SPEAG No DAES-1524 Sep1T) Sep-18
Secondary Stansards De Cal Date(Calbrated by Certificate No ) Schiaduled Caltbration

SignalGereratorMG3IT00A | 6201052005 27-Jun-17 (CTTL No J17TX05858)
_ Natwork Anatyzer ESD7IC | MY48110673 14-Jan-18 (CTTL, No J18X00561)

B

‘ Name Function
Calibrated by Yu Zongying SAR Teat Ergineer
Reviewed Dy Lin Hao SAR Tesl Engineer ﬁ ’%_\
Approved by Qi Dianyusn SAR Project Leader o -

issuad February D2 2018
This calibretion cendcate shall hot be reproduced except in full without witttan approval of the laboratory

Certificute No: 21897014 Pagetof 1
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TTLs 2 oa o
CALIBRATION LASORATORY

Adil: No 81 Xucywoe Wond Hastinn Dvrict. Bedjug, 100093, (e

Tob R JORDDMIIINE Py <M 10421612200
Fanul ettt gchmuri com "
Glossary:
TSL tissus simulating hiquikd
NORMx.y.z sensitivity in free space
ComvF sensitivity iIn TSL ¢ NORMx v,z
Dep diode ComMpression point
CF crast factor (1/duty_cycle) of the RF signai
ABCD modulation dependent lineasization paramaters

Polarization @ © rotation around probe axs

Polarization § B rotation around an axis that s i the plane normal to probe axis (at measurement center), |

=0 Is normal to probe axis

Connector Angle  information used in DASY system 10 align prabe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "[EEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) In the Human Head from Wimiess Communicafions Devices
Measuremant Techniques™. June 2013

b) IEC 62208-1, "Measurement procedure for the asseasment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MMz 1o 6 GMz)"
July 2016

€} IEC §2208-2. "Procedure to determine the Spacific Absorption Rate (SAR) for wireless communication
devices used in ciose proximity to the human body (frequency range of 30 M-z to 8 GHz)®. March
2010

d) KDE B65664, "SAR Measurement Requirements for 100 MHz to 6§ GHz"

Methods Applied and Interpretation of Parameters:

o NORMx y.z: Assessed for E-field polarization 8=0 (fSS00MHz in TEM-call: F> 1800MHz; waveguide;
NORMux y,2 are only intermediats values, | e., the uncerainties of NORMx.y.z dous riot effact the
£ hed uncertainty inside TSL (see below ConvF)

¢ NORM(Nxy.z = NORMx.y.2* frequency._response (see Frequency Response Chart), This
linearization is implemented m DASY4 software versions later than 4 2. The uncertainty of the
fraquency response i included i the stated uncerainty of CanvF

* DCPx.y.2 DCP are numecical linearization parameters assessed based on tha data of power sweep
(no uncertainty required). DCP does not depend on fraquency nor media,

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

*  Axyz Boyr CryzVRxyzAB.C are numerical linearization paramsters sssessed based on the
data of power sweep for speciiic modulation signal. The parameters do not depand an frequancy nor
madia VR is the maximum calibration rango expressed in RMS voltage across the dode.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fSBOOMHz) and inside waveguide using analytical fiekd distributions basad on
power maasurements for f >B00MMz. The same setups are usad for assessment of the parameters
appled for boundary compensation (alpha, depth) of which typical uncertainty vaiued are given
These perameters are Used in DASY4 software to improve probe accuracy close to the boundary,
The sensitvity in TSL comesponds to NORMx.yz* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used m DASY version 4.4 and higher which
aliows extending the validity from:50MHz to+100MHz,

»  Sphanical isotrapy (3D deviation from isotropy). in a fieid of kw gradients realized using a fiat
phantom exposed by & patch antanna.

» Sensor Offset: The sensor o#set corresponds to the offset of viluat measuremant center fram the
probe tip {on probe axis), No tolerance required.

»  Connector Angfe. The angle is assessed using the information gained by determining the NORMx
(no uncertainty required)

Cenificate No: Z18-97014 Prpetof 11
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and Communications Technology P ag e 9 8 Of 2 03
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CALIBRATION LABORATORY

Probe EX3DV4

SN: 3633

Calibrated: February 01, 2018
Calibrated for DASY/EASY Systems

(Note: nan-compatibie with DASY2 systam|)

Certificate No. Zi84970)4 Page sof 11
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" In Colebomstion wan
177171
77.5 p e a g
CALBRATION LABORATORY
Add: No 81 Xumynan Romd. Haidiss Ditrnt, Beymg, 100191, Clns

Teh +86 1002 MMRTF22 18 Fan R 020001 12200
Evnml ol g hinam] com Mg wws Sinalll o

DASY/EASY -~ Parameters of Probe: EX3DV4 - SN: 3633

Basic Calibration Parameters

S Sensor X s.mgvv = Sensor Z [Unc ];-ib j
| Norm(pV/(Vim)*)* 039 0.37 0.38 | $10.0%
| DCP(mV)® 06.8 885 482 |

Modulation Calibration Parameters

UID  [Communicaton | A | B ‘c D VR unc® |

_ | Systom Name | © | dB iV 68 mv (k=2)

0 o (x__100 [00 10 000 [1458 [:24%
Y |00 00 10 [ 1454

[ iz oo oo 10 [ 145.7 \

|
The reported uncertainty of measurement is slated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for @ normal distribution |
Caoresponds to a coverage probability of approximately 85%

* The uncertainties of Nomm X. ¥, Z do not affect the E*-fiskt uncenseity inside TSL. (s00 Page § and Page §)
¥ Numarical inearization parameter. uncerainty not requiced

¥ Uncertainly is determned using the max. deviation from lin2ar response apolying rectangular dutribution
and i sxpressed for the square of the field valus

Cemificate No: Z1897014 Paged of 11
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TTLs b o
CALRRATION LARORATORY
ASd: No 3| Xocywan load. Haidian Diswice, Beijing, 100191, (st

Tel: *80- 10625000 2210 Fan: (801067104653 2000
Eomall: cthchinasi com 4

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3633

Calibration Parameter Determined in Head Tissue Simulating Madia

- . | Retative | Conductivity | | o | Dopth® [Unct. |
e | ity gim)’ | COMFX | ConvF Y | ConvF Z | Alpha® | HT o) |
750 419 089 $33 | ©33 | 033 | 025 | 080 | £121% |
800 415 097 925 | 926 | 025 | 014 | 127 | z121%
| 1450 405 120 843 | 843 | B43 | 012 | 132 | tt21%
| 1750 401 137 812 | 812 | 812 | 022 | 108 | +121%
1800 400 140 781 | 781 | 781 | 025 | 098 | +121%
2000 40.0 140 782 | 782 | 782 [ 023 | 101 [F121%
2300 35 167 787 | 787 | 787 | 048 | 078 | +121%
2450 382 180 142 | 742 742 | 048 | 077 | £121%
2600 30 166 728 | 728 | 728 | 061 | 070 | £121%
3500 378 291 682 | 682 | 682 | 057 | 087 | +133%
5250 359 471 561 | 561 | 561 | 040 | 140 | =133%
5800 355 5.07 480 | 480 | 488 | 040 | 135 [+133%
| 5750 | 354 522 | 481 | 481 | 481 | 045 | 160 | =133%

© Frequency validity above 300 MHz of £100MH:2 only sapiles for DASY v4 4 and highar (Page 2). else & is restricted to
250MHz. The uncenninty is the RSS of ConvF uncenainty at calibration fréquency and the uncarmnty for the indicates
frequancy tand Frequency valdty below 300 MHz i £ 10. 25, 40, 50 and 70 MHz for Com# assessments at 30, 64, 128,
150 and 220 MMz respectively. Above 5 GHz trequency validity can be extended to = 110 MHz

" At frequency below 3 GHz, the valdity of lissue parameters (£ and 0) can be reiaxed fo £10% # lquid compansation
farmuia |8 appled to measured SAR values. Al frequencios above 3 GHz, the vaidity of Yissue paramatens (¢ and ) &
restricted o 25%. The uncenainty is the RSS of the CoavF Lncertainty for indicated target tissue parameters

“ AlphaDesth are determined during callbration. SPEAG warmants that the remaning deviaticn due o e boundary
effect uhar compansation is siways less than £ 1% for frequencies below 3 GHz and below £ 2% for the fraquencies
vetwsen 34 GHz at any distance lacger than half the probe tp diameter from the boundary,

Certilicate No: 21897014 Page sof 1f
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Page 101 of 203

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3633

Calibration Parameter Determined in Body Tissue Simulating Media

@ |
f MHz)* P:':::fv' c«m?y CoavF X | ConvF Y | ConvF 2 | Atpha® m :::;“ |
750 555 088 ) 9480 960 | 040 | 080 | +121% |
900 §5.0 1.08 933 933 933 | 024 | 114 | +121%
| 1450 540 130 847 847 | 847 | 013 | 130 | +12%
| 1750 514 1.49 808 805 | 805 | 020 | 1.14 | +121%
| 1800 533 1.52 1.75 775 775 | 012 | 180 | £121%
| 2000 53.3 152 773 7.73 773 | 018 | 124 | £12.4%
2300 520 181 | 17 7.7 771 | 085 | 081 | +121%
| 2450 527 1.95 147 | 747 747 | 032 | 124 | +121%
2600 525 2.16 731 | 731 | 731 | 038 | 101 | +121% |
3500 513 331 643 | 843 | 643 | 060 | 0S¢ | +133%
5250 489 536 §15 | 515 §15 | 045 | 160 | +133%
5500 485 577 433 433 433 | 050 | 170 | =133%
5750 433 504 448 | 448 448 | 050 | 170 | =133%

© Fraguency validlty sbove 300 MHz of $100MMz anly appiies for DASY va 4 and hgher (Page 2), sise I Ia restricted to
250MHz. The uncartainty is the RSS of ComF uncadanty at catbration fraquency and the unceaainty for the indicated
frequancy band. Fraquency validity below J00 Mtz Is £ 10, 25 40, 50 and 70 MMz for ConvF assessments at 30, 54, 126,
150 and 220 MMz respectively. Above 5 GHz frequency validily can be extended 1o £ 110 MKz
" At frequancy balow 3 GHz. the valdty of tssue parameters (¢ and o) can be relaxad % +10% 4 bquid compensatan
formuta s applied to measured SAR values. At frequencies above 3 GHz, the validity of lissue paramaters (£ and o) Is
resiricied 1o £5°% The uncertanty is the RSS of the ConvF uncanainty for indicated target tssue paramaters

“ Aphs/Dapth are desermined during calibration. SPEAG warrants thit ihe ramanng deviation due to the boundary
effect afier compansation & always less than £ 1% loc frequoncies below 3 GHz and balow + 2% fof the froguences
oetween 3-5 GHz at any distance larger than ha the probe bp diameter from the boundary.

Cenificate No; ZI8970 14
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Frequency response (normalized)

Certificare No: ZI8-97014

1564

144

134

124

114

1.0 4

0.9+

084

07+

08+

05

P 1 8-10-6200403 ). 2100

Linp . w e canatilan

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

No0.119N02638-SAR
Page 102 of 203

1 . v I \ 1 M T

500 1000 1500

- f [MHz] ¢
TEM

Uncertainty of Frequency Response of E-field: £7.4% (k=2)

PageTof 1
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CALIBSATION LABORATORY

Add %o 31 Nacyum Nusl Haidion Duestcr, Bogmg, 180191, Ching
Lot M- 106254010710 LETRR R TS =22N
Fomail o pvhomattl oo LT T T Y

Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

—— ——
o ‘ v - -
e . i
’ » » ‘. »
. { < ' - « N\
. Y \$ > ] " ' Yo e \
34 2 l .
"\ s i )
\ % ¢ ) \ ' -: o, i |
Y : , \ - h s/
’ 2 \ 5
T~ o - — ~__//
104
(4 )
® PO % 1 183
BT B = = ol P it
23 ey
8 L3 v L LA
7] e 0 e »0 ' %0
e Rost']
v 100MHz GOOMMHZ - 1800MMZ  + 2500MMe
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
Cenificate No. 21897014 Pagevof 1t
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CALBRATION LABORATORY
A Nex 31 Xwcy rase Rl Flasbian Diatrict Bietjirg, 100191, Chins
Tet AR 10A2 034832210 ot 00 A2 MM TN
| mait s homatt | com . wves abmantl o

Dynamic Range f(SAR}caq)
(TEM cell, f = 900 MHz)

Input Signai[uV]
0
N

=
10 s gftas
a
.
|
- u
g T
L a:
1’ LA B S AL B ) b e B e e
10° 10’ 10 10 10’ 10’
SAR[mW/cm']
181 rat compansatad & campunsatad

R o ""-.-mt—b—l;’ - 8 o0 o gurases

g
3 .
u

L
-

-1 4 -

-

L )
< T A 3 T T B |
1[4 10 W Je W "W
= — _SAR|mWicm | ,
& not compensated & compensated

Uncaertainty of Linearity Assessment: £0.8% (k=2)
Certificate No: Z1K7 14 Pagewof 11
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CALBRATION LABORATORY
Add N 1 Xocyuan Mot Huodes Distne, Ietjmg. 100191, Ching
Ted MO IMATN2210 Fan 8010423000 12200
Lol ol uehunanl g 1o vrnahiatil g

Conversion Factor Assessment
=800 MHz, WGLS R8(H_convF) f=1750 MHz, WGLS R22(H_convF)

“am u_m
na! Aam ) . -
m ———t |
0 b i ""'.!
$ |\ SR
5:. .. e :nm .
§ l. ! .-
™ a |
e
. —
1=
"
o —— L
'
'V U s oW AN . gm 0 oM Um vy
Uncertainty of Spherical Isotropy Assessment; £3,2% (K=2)
Cenificase No. 21897014 Page 100f 11
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No0.I119N02638-SAR
Page 106 of 203

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3633

_Other Probe Parameters _
Sensor Arrangement Triangular

' Connector Angle (%) - 718
lcch;uul Surface Detection Mode enabled
Optical Surfa; Detzction Mode disable .

E—P-r:bo Overali Length 337mm 1
Probe Body Diameter 10mm

?p Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Caﬂbntion- Point N ‘ 1;\11: :

‘ Probe Ti;; to &movlvcmbrmn P;:n— ] imm ‘

Recommended Measurement Distance from Surface ‘

Cenificate No. 2189 14 Page ttof 1l
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FRAT
BRI

A
CNAS »»

N CMIBRAT'rON
Al NovSE Nueyuan Read, Haldian Disrct. Bellimg, 100191, China '/',/“h‘\‘s\ CNAS LO5T0
el ~RBo-11-6231M633-25)2 I.n -un-llM"munz 254
E-enasl; ettt i chinut! com g &
Client CTTL(South Bnnch) Certificate No: Z19-60033
A - )
CALIBRATION CERTIFICATE |
' Object EX3DV4 - SN:36833 {
| Calibration Procedure(s) FF.211-004-01 [
Calibration Procedures for Dosimetric E-field Probas
| Calibration date Fobruary 26, 2019 l

This calibration Certificate documents the traceabillty to national standards, which realize the physical units of l
measurements(Si). The measurements and the uncertainties with confidence probability are given on the foliowing ]
| pages and are par of the cerificate.

,AII calibrations have bsen conducted in the closed laboratory facility: environment temperature(zz+3)¢ and

humidity<70%
I

Calabrai:on Eqmmnt used (M&TE critical for c.allbrabon)

' anary S}gnggrds 0# Cal DamCahbra_te"d by, gm_ﬁ_l:ahe No. ) Scheﬂned Calibration
Power Meter NRP2 | 101910 20-Jun-18 (CTTL, No.J18X05032) Jun-18

| Powersensor NRP-Z91 | 101547 20-Jun-18 (CTTL. No.J18X05032) Jun-13

| Powersensor NRP-201 | 101548 20-Jun-18 (CTTL. No.J18X05032) Jun-19 ,
Reference10dBAtienuator | 18NSOW-100B  08-Feb-18(CTTL. No.J18X01133) Feb-20

| Reference20dBAttenuator | 18NSOW-20d8  09-Feb-18(CTTL. No.J18X01132) Feb-20 I
Reference Probe EX3DV4 SN 7514 27-Aupg-18(SPEAG N0 EX3-7514_Aug18/2)  Aug-19 ‘

| DAE4 | SN 1558 20-Aug-18(SPEAG. No.DAE4-1555_Aug18)  Aug -10

| |

| Secondary Standards | ID# Cal Date(Calibrated by, Cerfificate No.)  Scheduled Caiieation
SignaiGeneratorMG3700A | 6201052605  21-Jun-18 (CTTL, No.J18X05033) Jun-19 .

| Network Analyzer ES071C | MY46110673 __24-Jan-18 (CTTL, No.J18X00561) Jan -18

| Name Function Signature '

| Calibrated by: Yu Zongying SAR Test Engineer . ;q\-. -‘E&)

| Reviewed by: Lin Hao SAR Test Engineer s |

| nd |

| Approved by Qi Dianyua . v . S 7 |

n SAR Project Leader . rd
‘ ==T00 )/ |
| Issued: February 28, 2018

| This calibration certificate shall not be reproduced except in full without writt

eh approval of the Iaboratory. |

Certificate No: 719-60033
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Addi No 51 Xucsuan Road, Thadian Districy, Benlng, 100191, Clina
Tel: =86 162304633-2512 Fita: + K- (-62HMA3-2504
F-mail: culf @ chanattl.com Ll wae Chisantl on
Glossary:
TSL tissue simulating lguid
NORMy,y.2 sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parametars

Polarization @ @ rotation around probe axis
Polarization 8 8 rotation around an axis that is in the piane normal to probe axis (at measurement center), |

8=0 is normal to probe axie

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:

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

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

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

d) KDB 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

Certi

NORMx.y,z: Assessed for E-field polarization 8=0 (fsS00MHz in TEM-cell {>>1800MHz: waveguide).
NORMx,y,z are only intermediate values, |.e., the uncertainties of NORMx, y.z does not effect the

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

NORM(f)x.y.2 = NORMx.y, 2" frequency._response (see Frequency Response Chart). This
linearization is Implemented in DASYA4 software versions later than 4 2. The uncertainty of the
frequency response is included In the stated uncertainty of ConvF.

OCPx y.z- DCP are numerical linearization parameters assessed based on the data of power sweep
(o 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
charactenstics.

Ax,y.z; Bx,y.z. Cx,y.2;VRx,y.z:A,B,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 calibeation range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment 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 comesponds to NORMx.y.2* ConvF whereby the uncertainty corresponds 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 to100MHz.

Sphenical isotropy (3D deviation from isotropy). in a field of low gradients realized using a fiat
phantom exposed by a patch antenna

Sensor Offset- The sensor offset corresponds (o the offset of virtual measurement center from the
prabe tip (on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the Information gained by determining the NORMx
(no uncertainty required).

ficate No: Z19-60033 Page20f 1
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CALBRATION LABORATORY
A No. 51 Nucyuan Road, Hakdion Diserier, Bedjing, 110191, Clina
Tel: +86-10-62304633.2512 Fax: #86- 1062306332500
Famall o) o chinat! com

Calibrated: February 26, 2019
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
Certificate No; Z10.60023 Page 1 of 11
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Sl CALIBRATION LABORATORY
Al N0 ST Xoes wan Noad Hadian Districe, Beijing, 100191, Ching

Tel ~86- 1 (0-6231M633-2512 Fax “R6- 16250465 5-2504
E-mail: ¢tt] achimatel. com g T

DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3633

Basic Calibration Parameters

SensorX  Sensor Y Sensor Unc (k=2) |

[NomuVi(Vmp)* (038 Jo37 o3 |«f00% |
_ DCP(mV)* I 988 986 | |

Modulation Calibration Parameters

| UID Tc—ommunlcmn A B ¢ b |w ~ Tunet |
SystemName | |dB |dBWYV | = |dB  mV | (k=2)
o cW X 00 00 |10 000 |1443 |+20%
LY oo oo [10 | 1452
| - z 100 00 [10 [ 1479

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 probabifity of approximately 85%.

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 5 and Page 6).
& Numerical linearization parameter: uncertainty not required

F Uncertainly is determined using the max. deviation from linear response applying rectanguiar distribution
and is expressed for the square of the field value

Certificare No: 21960033 Page 4ol 11
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" In Colisboration wih
CALIBRATION LABORATORY
Add: No.$1 Xueyuan Road, Haidian Distract, Betiing, 10019), Ching

Tel +80-10-62304633.2512 Fa =K 10-62304633-2504
E-mail: entd i chinatt! com et e i) g

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3633

Calibration Parameter Determined in Head Tissue Simulating Media

R E - N B 2B 3|

rfw | h::‘,m, l Com:;c:'\;:ty ]Conva l CoijYA ConvF Z lAlih:“ D(:::) :‘::;)' '
750 | 419 | 089 | 9851 | 851 | 051 | 008 | 170 | £121%

| 900 415 | o7 927 | 927 | 827 [ o027 062 [=121%
| 1640 | 403 120 | 816 | 818 816 | 021 | 106 |+121% |
1750 | 401 | 137 | BO7 | 807 | 807 | 026 | 100 71:12‘1%_*
1900 | 400 140 | 783 | 783 | 763 | 024 | 107 | =12.1%
2100 | 398 | 145 | 7e0 | 760 | 780 | 025 | 102 | +121%
| 230 | 395 | 167 | 780 | 760 | 760 | 081 | 069 | £121%
2450 | 392 | 180 733 | 733 733 | 061 | 070 | +12.1% |
2600 | 390 196 712 | 732 | 712 | 047 | 089 | +121%
3500 | 379 201 | 674 | 674 | 674 | 062 | 086 | =133%
3100 | 377 | 312 | 647 | 647 | 647 | 058 | 088 | +13.3% |

| 5250 | 358 471 | 542 | 542 | 542 | 045 | 115 | =133%
5600 | 355 | 507 | 472 4.72 472 | 045 | 130 | +133% |
| 6750 | 354 522 | 473 | 4713 | 473 | 045 | 130 | =133% |

¢ Frequency validity above 300 MHz of +100MHz only apples for DASY v4 4 and higher (Page 2}, else 1t is restnctad to
£50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicatad
frequency band. Frequency valididy beiow 300 MHz is = 10. 25. 40. 80 and 70 MHz for ConvF assessmeants at 30, 64, 128,
150 and 220 MM respectively Above 5 GHz frequency validity can be extended to = 110 MHz

" At frequency beiow 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if Bquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (e and g) IS
resincted 10 £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tiseue parameters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation Is abways less than + 1% for frequencies below 3 GHz and below + 2% far the frequencies
between 3-6 GHz at any distance [arger than half the prode tip diameter from the boundary.

Centificate No: 219-60033 Pagesol n
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3633

Calibration Parameter Determined in Body Tissue Simulating Media

- mm:yf c°"‘::f:"’?’ ConvEX | ComvF Y | ConvF 2 TAlphé" D(:::;G :‘::_
750 | 555 096 956 | ©56 | 0856 | 040 | O SOT’_‘!Z 1% |
900 55.0 1.0 925 | 925 | 825 | 020 | 124 | £121%
1840 | 538 1.40 790 | 790 | 780 | 022 | 114 | £12.1%
1750 534 1.48 793 | 7935 | 793 | 020 | 116 | ~121%
1800 53.3 1.52 767 767 767 | 021 | 120 | +12.1%|
2100 532 162 756 | 756 756 | 022 | 118 | £121% |
2300 529 1.81 748 748 | 748 | 055 080 | =12.1% |
2450 527 195 740 | 740 | 740 | 062 | 076 | =12.1%
2600 525 2.16 721 | 12 721 | 069 | 070 [+12.1% |
| 3500 51.3 331 645 | 645 | 645 | 050 | 115 | +13.3% |
| 3700 510 | 358 637 637 | 637 | 052 | 105 | =13.3%
| 5250 439 l 536 503 5.03 »go_:;_“russ 130 | +13.3% |
5600 577 | 419 | 419 | 419 | 055 | 150 | =133%

5750 3 | se | 420 | 428 | 420 | 085 | 130 [=133%]

¢ Frequency validity above 300 MHz of $100MHz only appées for DASY v4.4 and higher (Page 2). else it is restricted o
+50MHz. The uncartainty s the RSS of ConvF uncertainty at calibration frequency and the uncedtainty for the indicated
frequency band. Frequency validdy below 300 MHz is £ 10, 25, 40. %0 snd 70 MHz2 for ConvE assessments at 30. 84 128
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended 1o £ 110 MHz.

F At frequency below 3 GHz. the validity of tissue parametars (e and o) can be relaxed to £10% if liquld compensation
formula is applied to measured SAR values At fraquencies above 3 GHz. the vabdity of issue parameters (c and o) 15
restricted to 5%, The uncentainty 1s the RSS of the ConvF uncertainty for indicated target tissue parameters.

@ Alpha/Depth are determined during calibration SPEAG warrants that the remaming deviation due 1o the boundary
effect after compensation is atways less than = 1% for frequencies below 3 GHz and below + 2% for the frequences
between 3-8 GHz at any distance farger than hail the probe tip diameter from the boundary,

Certificate No: 21960033 Page s of 11
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CALIBRATION LABORATORY

Add: No.S1 Xueyuan Road, Haldian District. Beliing. 100191, China
Tel: ~Rb-J0-62300633-2412 Froc +88 1-62 10463 32500
E-muail: cutl e chimasti com | !

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)

Cenificate No: 21960033 Page 7 of 11
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment; +1.2% (k=2)
Certificate No: 219-60033 Page 8 of 11
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Dynamic Range f(SARpead)
(TEM cell, f = 900 MHz)

No.119N02638-SAR

Page 115 of 203
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Certificaze No; Z19-60033

_ —#%—compensated
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF) f=1750 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)
Certificare No: Z19-60033 Page b of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3633

Other Probe Parameters

Sensor Arrangement - | TriangulaL
.Cimn;orA'ngle (*) N | 7?.2 J
| MeT:han_iulgxnace Detec;on;)de | o enabled
i})pﬁc;I Surface Dotoc;i;M;e— - - _disable ]
il;bo Overall Length - - R o gln:n
_Probo E;dTD:m;mr - ‘ B 10;m-j
.'npili.ength N - - N —SM: J
\TipDlameter 26mm |
l_Probo 'I’ir;o S_em—orx C;t;ti;t Poln: - B (O _1m;
| Prob: am-SonsorY C:m;u;n Point D —1mm |

Probe TlpTSe—nst;r 27Calibrati:n Poln? R il 1mm ‘
; Eecognle;fd Meuunmen:);h;co from— St;fa;:o B R ‘}* B B 1.4r;n _‘

Certificate No; Z19-60033 Page 11 of 1)
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ANNEX | Dipole Calibration Certificate

750 MHz Dipole Calibration Certificate (2016)

Calibil'ation Laboratory of -*‘"“\\'.;_"3""’3 s {scher Katibrierd
Schmid & Partner ST G Service suisse détalonnage
Engineering AG g Servizio swizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland % f,ﬁ‘\\\-"" S swiss Calibestion Service
Accredited by the Swiss Accreditation Service (SAS) Accredgitation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilsteral Agreement for the recognition of calibration certificates

client  TMC-SZ (Auden) Certificate No: D750V3-1163_Sep16

Ovject D750V3 - SN:1163

Calbration procadura(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calbration dats! September 19, 2016

This calbration certficate documents tha traceabiity to national standards, which realize the physical units of ents (S1),

Tha measuromants and tha ung s with condid prabatiity ure given on the following pages and are part of the cerlilicate

A caltrations have bean conductod in the closed lab y facility; @ 1 lemperature (22 + 3)°C and humidity < 70%,
Calibration Equipment used (MATE critica! foe calibeation)

Primary Standards Dy Cal Date (Certificate No.) Scheduled Calbration
Pownr moter NRP SN: 104778 Q08-Apt-18 (No. 2170228602289 Apra1?

Powar sansor NRP-Z61 SN 105244 06-Apr-16 (No. 217-02288) Apr17

Powers sansor NAIP-Z291 SN 103245 06-Apr-16 (No, 21702289) Apr-17

Reoference 20 9B Aneruator SN: 5068 (20k) 05-Apr-16 (No. 21702262) Apr-17

Type-N mismaich combnation BN 50472/ 06327 0&-Apr-16 (No. 217-02265) Apra7

Referance Probe EX30V4 SN: 7349 16-Jun-16 (No. EX3-7348_Jun16) Jun17

DAE4 SN 60 30-Dec-15 (No. DAE4-601_Dect15) Dec16

Secondiy Stardards on Check Dats (in house) Scheduled Check
Power mater EPM-4424 SN: GB37480704 07-0ct-15 (No. 217-02222) In housa chack: Oc1- 18
Power sansar 1P B481A SN! USa7282783 07-0ct1-15 (No, 217-02222) In housa check: Oct-16
Power sensor HP 8481A SN: MY41002317 07-0c1-15 (No, 217.02223) In house chack: Qct-16
RF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16
Network Analyzer HP B753E SN: US37300585 18-0at-01 {in housa check Oct-15) W housa check: Oct-16

Name Function Signature :
Calibrated by: Jotan Kastrati Labcentory Techrician
‘_,T;o ((,——z'
Approved by: Katia Pokovic Technical Manager % g
issued: September 18, 2016

This calibration cartificate shall not bo epeoduced axcapt in full without written appeoval of the lat Y.
Certificate No: D750V3-1163_Sep16 Page 10f8
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Calibration Laboratory of A, Schweizorischer Kalibrierdienst
Schmid & Partner % 2 Service suisse d'étalonnage

Engineering AG e Servizio avizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland % ,'ﬁ‘w\? S Swiss Calibration Service
Accredited by the Swiss Accreditation Sernvice {SAS) Accreditation No.: SCS 0108
The Swisa Accreditation Service is one of the signatories to the EA
Muttilateral Ag for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and 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
reflected power. No uncertainty required.

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

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

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

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

Certificate No: D750V3-1163_Sepi6 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Medutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 750 MHz =1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 41026% 0.91 mho/m £ 6 %
Head TSL temperature change during test <05°C - ——
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 211 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.26 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.38 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.43 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 558 0.96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 549+6% 0.99 mho/m + 6 %
Body TSL temperature change during test <05°C - eas
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.20 Whkg
SAR for nominal Body TSL parameters normalized to 1W 8.58 W/kg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.44 W/ka
SAR for nominal Body TSL paramaters normalized to 1W 5.64 W/kg + 16.5 % (k=2)

Certificate No: D750V3-1163_Sep16 Pago 30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 545Q-18K
Return Loss -268dB

Antenna Parameters with Body TSL

Impedance, transformed to teed point 4380-3510
Retumn Loss -29.0dB

General Antenna Parameters and Design

| Esoctrical Delay (one direction) [ 1.032 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 23, 2016
Certificate No: D750V3-1163_Sep16 Page 4 of 8
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DASYS Validation Report for Head TSL

Date; 19.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: D750V3 - SN1163; Type: D750V3; Serial: SN1163

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; 6 = 0.91 S/m; &, =41; p= 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA,; Serial: 1001
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 58.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) = 2.11 W/kg; SAR(10 g) = 1.38 W/kg

Maximum valuc of SAR (measured) = 2.79 W/kg

-2.00
-4.00
-6.00

-10.00

0dB =279 W/kg =4.46 dBW/kg

Certificate No; D750V3-1163_Sep16 Page 5ot 8
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Impedance Measurement Plot for Head TSL

19 Sep 2016 12:00:36
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DASYS Validation Report for Body TSL

Date: 19.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: D750V3 - SN1163; Type: D750V3; Serial: SN1163

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0,99 S/m; & = 54.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 57.12 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.33 W/kg

SAR(1 g) = 2.2 W/kg; SAR(10 g) = 1.44 W/kg ~

Maximum value of SAR (measured) = 2.94 W/kg

-2.20
-4.40
-6.60

-8.80

-11.00

0dB =294 W/kg = 4.68 dBW/kg

Centificate No: D750V3-1163_Sep16 Page 7 of 8
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750 MHz Dipole Calibration Certificate (2019)

. in Colsboration with \\\\‘\\Q'J"h? A *mual
777 8 R € 8 9 s-—" : - EEE
G Sgil!BRATION
AG: No.$1 Xueyuan Rouwd. Haidiun Dissric, Beizng. 00191, China % >

Tel: 4R6-1-RINKI 20 wgn.\",!;ﬁ.:':l;ﬁms;-zsn: ‘%@‘b v CNAS LOSTO

F-mmall: ol @ chinatl. com hitp:/ www.chisastl cn

"
(&)

W

Certificate No:  Z19-60291

Object DY50V3 - SN. 1163

Calibration Procedura(s) FF.211-003-01

Calibration Procedures for dipoie vaiidation Kits
Calibration date: September 3, 2018

This calibration Ceriificate documents the traceability to national standards, which raalize the physical units of
measurements(Sl) Tha measurements and the uncartainties with confidence probability are given on the following
pages and are part of the cedificate

All calibrations have been conducted in the closed Isboratory facility. environment temperature(22:3)C and
humidity<70%

Calibration Equinment used (MATE crifical for calibration)

Primary Standards D # Cal Date(Calbrated by, Certificate No,) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-18 (CTTL, No J18X02605) Apr-20
Power sensor  NRPBA 101368 11-Apr-19 (CTTL. No J18X02805) Apr-20
Reference Probe EX30V4 | SN 3617 31-Jan-18{SPEAG No EX3-3817_Jan18) Jan-20
DAE4 SN 1555 22-Aug-18{CTTL-SPEAG No. Z18-60205) Aug-20
Secondary Standards {ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Signsl Generator E4438C | MY42071430 23-Jan-18 (CTTL. No.J19X003386) Jan-20
NetworkAnalyzer ESO71C | MY48110673  24-Jan-18 (CTTL, No.J18X00547) Jan-20

Nama Function Signatura

Caliorated by Zhao Jing SAR Test Enginear &

Reviewed by Lin Hao SAR Test Engineer = ﬁ%”

fppeovechy Qi Dianyuan SAR Projact Leader i B

Issued; September &, 2019
This calibration certificate shall not be reproduced except In full without written approval of the laboratory,

Certificate No! Z19-60291 Page | of %
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C . In Collsboration with
Tn CALIBRATION LABORATORY
Add: No ST Xueyvuun Road, Haidian District, Bedjing. 100191, China

Lol ~B6-10-62 1046382078 Fax: 8610626332504
E«mail: ctt) g chimattl oom brtps o www, chinanl.cn

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 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, "Measuremant 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) 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 BGHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) 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 Iindicated.

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

o Feed Point Impedance and Refurn 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 fead point. The Return Loss ensures low
reflected power. No uncertainty required.

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

o 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

e 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 nomal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: 219-60291 Page2of §
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N In Collaboration with

TTT. 0 l—

Add: No.51 Xueyuan Road, Hakdian District, Betjing. 100391, China
lel: =B 10-62304633-2079 Fay; ~86-10~62304633-2504

E-anall: ottld chimanl com hatpe www chinuntd en
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52 102
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 750 MHz £ 1 MHz |
Head TSL parameters
The following parameters and calculations were apptied
Tomperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 418 0.89 mha/m
Measured Head TSL parameters (220202)°C 416126% 0.90 mho/m + 86 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL
SAR averaged over 1 ¢m1 {1 g) of Hoad TSL Condition
SAR measured 250 mW input power 216 Wikg
SAR for nominal Head TSL. parameters normalized to 1W 8,53 Wikg £ 18,8 % (k=2)
SAR averaged over 10 ¢ (10 g) of Head TSL Condition
| SAR measured 250 mW input power 1.44 Wikg
SAR for nomenal Head TSL parameters narmalized to 1W 5.70 Wikg £ 18.7 " (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220202)°C 55626% 0.84 mho/m + 6 %
LBc:dy '_BL temperature change during test <i0"C - - ]
SAR result with Body TSL
| SAR averaged over 1 cm (1 g) of Body TSL Condition
| SAR measured 250 mW input power 2.16 Wikg
| SAR for nominal Body TSL parameters normalized to 1W | 8,78 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m1 {10 g) of Bady TSL Condition
SAR measured 250 mW input power 145Whg
SAR for nominal Body TSL parameters normalized to 1W 5.87 W/kg £18.7 % (k=2)
Centificate No: Z19-60291 Page 3 of 8
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. In Collsbocation with

TTL s

A&l No.S1 Naeyuan Road. Hatdian District. Beijing, 100191, Ching
lel = B6-10-6231M633-2079 Fax: «86-10-02304633-2504
F-mail: ottl iz chinattl.com hetp: ‘www.chinonl en

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL
Impedance, transformed to feed poim 50.50- 4.53)Q
Return Loss -26.9d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.50- 3.38)0

il

Return Loss - 28.5d8

General Antenna Parameters and Design

| Electrical Detay (one direction) 0.900 ns I

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

The dipoie is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph The SAR data are not
affected by this change The overal! dipole length is still according to the Standard

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

Additional EUT Data
Manutactured by [ SPEAG
Certificate No: Z19-60291 Page 4 of' &
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’\ n Collsboration with
‘ CALIBRATION LABORATORY

Add: No.S1 Xueyuan Road, Haidian District, Beiring. 100191, China

Tel: =80« 1062 MM63 32079 Fax: 86«1 0623046333504
E-muil: cether chinastl.com http ‘www.chimatt] en
DASYS Validation Report for Head TSL Date: 09.03.2019

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: = 750 MHz; o= 0.904 S/m: &, = 41.62: p= 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

e Probe: EX3DV4 - SN3617; ConvF( 10,03, 10,03, 10.03) @ 750 MHz: Calibrated:
173172019

o Sensor-Surface: | . 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn15535; Calibrated: 8/22/2019

o Phantom: MFP_V5.1C : Type: QD (00 PSICA; Serial: 1062

o  Measurement SW: DASYS2, Version 32,10 (2); SEMCAD X Version 14.6,12
{7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm.
dy=3Smm, dz=5mm

Reference Value = 55,16 V/m: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3,11 W/kg

SAR(1 g) = 2.16 W/kg: SAR(10 g) = 144 W/kg

Maximum value of SAR (measured) = 2.81 Wikg

-1.79

49,74 I é

0 dB = 2.81 Wikg = 4.49 dBW/kg

Certificate No: Z19-60291 Page 5 of 8
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Add: NoST Xueyuan Road, Jlaidian Ditrict. Beijing, 100191, China
Tel: ~B6-10-6236335-2070 Fax: +R6-10-6230:4633-2504
E-mnil: el ar cluinaet). com httpe wyww.echinattl en

Impedance Measurement Plot for Head TSL
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CALIBRATION LABORATORY

AL NouST Xuesuan Road. Hudlan District, Beijing, 100191, China

Tel +86-10:62304633.2079 Fax ~86-10-62304633.2504
E-mall: cttliechinatt]. com httpe www chimattl on
DASYS Validation Report for Body TSL Date: 09032019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 750 MHz: Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz; Duty Cycle: 111
Medium parsmeters used: £~ 750 MHz; o = 0.942 S/m; g, = 35.87: p= 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

o Probe: EX3DVA - SN3617: ConvF(9.85, 9,85, 9.85)a 750 MHz; Calibrated:
173172019

¢  Sensor-Surface: | 4dmm (Mechanical Surface Deétection)

o Electronics: DAE4 Snl555; Calibrated: 8222019

e Phantom: MFP_V5,1C ; Type: QD 000 PSICA: Serial: 1062

e Measurement SW: DASY32, Version 3210 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=3mm.
dy=5mm, dz=Smm

Reference Value = 52.88 V/im: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.20 Wikg

SAR(1 g)=2.16 W/kg: SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2,85 Wikg

dB
0

1.95

-3.90

-5.85

-7.80

L
.75

0 dB = 2.85 W/kg = 4.55 dBW/kg

Centificate No: 219-6029] Page 70f 8
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Add: No.ST Xueyuan Road, Haldian District, Beijing. 10019). China
Tel; 4800 1 a23044633- 0079 Fax! +86-10-42 MM633-2504
E-mail: ¢rth i chimanl com hurpcowww chinattl.cn

Impedance Measurement Plot for Body TSL
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835 MHz Dipole Calibration Certificate

ﬁ In Coftaboraton with s‘( w " ' PR E
e~ CAUBRATION LABORATORY %CNAS oo

Add; N 81 Xneyuan Rood. Hsidian Dissrict. Beijing. 100191, Clina %772\ v CALIBRATION
Tel =§6-10-623046332079  Fan! =$6-10-2304633-2504 |, ,l‘\.‘\ CNAS LDST0
Eematt); et o chenattl oom B chinatt! on

Client CTTL(South Branch) Certificate No:  Z218-60385
CALIBRATION CERTIFICATE

Object DB825V2 - SN: 44057

Calibration Procsdure(s) FF-211-003-01

Calibration Procadures for dipole validation kits

Calibration date October 82018

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

All calibrations have been conducted In the closed laboratory facility environment temperature2213)C and
humdity<70%

Calibration Equipment used (M&TE critical for calibration)

[ Primary Standards ID# Cal Date(Calibrated by, Cerlificate No.) _ Scheduled Calibration
Power Meter NRVD ' 102083 01-Nov-17 (CTTL, No.J17X08758) Cet-18
Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J17X08758) Oct-18
Reference Probe EX30DV4 | SN 7514 27-Aug-18{SPEAG N0.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18{SPEAG No DAE4-1565_Aug18) Aug-19
Secondary Standards D# Cal Date(Calibrated by, Certificate No,) Scheduled Calibration
Signal Generator E4438C | MY48071430 23-Jan-18 (CTTL. No.J18X00550) Jan-19
NetworkAnalyzer ESO71C | MY48110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19
Name Function Sigraturs
Callbrated by Zhao Jing SAR Test Engineer 4 ;J .
Reviewed by Lin Hao SAR Test Engineer ﬂfiﬁg

| Approved by Qi Dianyuan SAR Project Leader M_//

Issued; October 11, 2018
This cafibration certificate shall not be reproduced except in full withaut wntten approval of the laboratory

Certificate No: Z18-603835 Page | of &
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Al No ST Nueyuan Rosd, Muidien District. Beijing. 100191, Chinag

bel: ~84-162304633-2070  Fax: + 86 1N23H633-2904
Pemail ol di chinaul com hitp: wivw.chingtl cn

Glossary:

TSL tissue 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. Device 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) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 Systam Handbook

Methods 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.

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

o Feed Point Impedance and Retumn Loss: These parameters are measurad 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,

e Elsctrical 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.

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

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

The reported uncertainty of measurement s staied as the standard uncedainty of
Measurement multipled by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z18-60385 Page 2 of$

©Copyright. All rights reserved by SAICT



s:ic SR BB No.119N02638-SAR
g e e Page 136 of 203

&rrr i —

Add: No31 Naeyaan Rood. Hakdinn Dieser, Beijing. 100191, China
Tel: +R6-10-62304633.2079 Fax =<B6-10-62304633-2804

E«mail: orel i chinatil com tpy www chinatel en
Measurement Conditions
D\Ar_Slgstam configuration. as far as not given on pags 1.

' DASY Version DASYS2 I 52.101.1476 |
Ex!npoEdon Advancad Extrapolation |
Phantom Triple Flat Phantom 5.1C ]
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ax, dy, dz=5mm |
Frequency ] £35 MHz = 1 MHz |

Head TSL parameters
The following parametars and caiculabons were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+02)°C 422:8% | 0.91 mho/m £ 6 %
Head TSL temperature change during test <10°C e —_
SAR result with Head TSL

| SAR averaged over 1 (1) of Head TSL Condition
SAR measurad 250 MW input power 242mWig
SAR for nominal Haad TSL parameters normalkzed to TW 9.62 mW /g £ 18.8 % (k=2)
SAR averaged over 10 7' (10 g) of Head TSL | Condition
SAR measured | 250 mW input power 1.58mW /g
SAR for nominal Mead TSL parameters [ normalized to 1W 6.29 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calcutations were applied.
Temperaturo | Permittivity Conductivity
Nominal Body TSL parameters 20°C 56.2 0.7 mho/m
Measured Body TSL parameters (220+£02)"C 569:26% 088 mho/m 26 %
Body TSL temperature change during test <10°'C —_ -
SAR result with Body TSL '
SAR averaged over 1 cm (1 g) of Body TSL Condition ‘
SAR measured 250 mW input power 251 mW/g |
SAR for nominal Body TSL parameters normalized to 1W 9.90 mW /g £ 18.8 % (k=2) |
SAR averaged over 10 om’ (10 g) of Body TSL Condition ‘
SAR measured 250 mW input power 166mW/g |
SAR for nominal Body TSL parameters normalized to TW | 6.56 mW /g £ 18.7 % (k=2) I
Certificate No: Z18-603835 Page3of§
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Add: No, 5T Nueyuan Road, Haldian District. Betiing, 10019], China
Tel: +36-10-62304433-2070 Fax: ~8h-10-623(M46332504
Femuil cttharchinan) com hietps www.chmattlon

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance. transformed to feed point 49 60-4.08/0
Return Loss -277dB

 S—

Antenna Parameters with Body TSL

Impedance. transformed 10 feed pont 45.80- 4 960
Ratumn Loss « 24348

General Antenna Parameters and Design

i Eilectrical Delay (one direction) 1.280 na

After long tarm use with 100W radiated power, only & séight warming of the dipole near the feedpoint can
be measured

The dipole is made of standard semingid coaxial cable. The canter conductar of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some
of the dipoles. small and caps are added to the dipole arms in order to improve matching when loaded
according to the positon as explained In the “"Measurement Conditions™ paragraph. The SAR data are not
sffected by this change The overall dipole length is still according to the Standard

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

Additional EUT Data
| Manufactured by l SPEAG |
Certificate No: Z18-60383 Pagedofs
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CALIBRATION LABORATORY

Add: No ST Nueyuun Road, Hadian Disriet, Beiging, 100191, Clina

Tell =8§6-10-62304633-2079 Fux! +86-10-62304633- 2504
E-tmadl: ottd g chanattl, com hip; wwsw.chinanl ¢n
DASYS Validation Report for Head TSL Date: 10.08.2018

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 835 MHz: Type: D835V2: Serial; D835V2 - SN: 4d057
Communication System: UID 0, CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: £= 835 MHz: o = 0,912 S/m; 5 = 42.22; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

o Probe: EX3DV4 - SN7514: ConvF(9.09, 9,09, 9.09) ‘@ 835 Mz Calibrated:
87272018

o Sensor-Surface: 1.dmm (Mechanical Surface Detection)

e Electronics: DAES Snl555; Calibrated: 820072018

e Phantom: MFP_V5.1C ; Type: QD 000 PSICA: Serinl: 1062

o Measurement SW; DASYS2, Version 52,10 (1); SEMCAD X Version 14.6.11
(7439)

Dipole Calibration/Zoom Scan (7x7x7) (7a7x7)/Cube 0: Measurement grid: dx=3Smm.
dy=3mm, dz=3mm

Reference Value = 55.57 Vim; Power Drift =-0.04 dB

Peak SAR (extrupolated) = 3.61 Wikg

SAR(I g) = 2.42 W/kg: SAR(10 g) = L.58 W/kg

Maximum value of SAR (measured) = 3.22 Wikg

dB
0

-2.09
-4.17
-6.26

-8.34

[ - \
-10.43 '

0dB =322 W/kg =508 dBW/kg

Certificate No: Z18-60385 Page € of 8
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Impedance Measurement Plot for Head TSL
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‘ CALIBRATION LABORATORY

Add: No.S1 Xueyuan Rood, Haidian Districy, Beijing, 100191, China

Fel + 86«1 0623046332079 Fax: +B6- 106230446 33254

Eemald; enl o chioant! com http: www.chinantlen

DASYS Validation Report for Body TSL Date: 10.08.2018
Test Luboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D83SV2: Seriul: D835V - SN: 4d057
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cyele: 111
Medium parameters used: =835 MHz: 0 = 0,992 S/m: & = 55.93; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration;

o Probe: EX3DV4 - SN7514; ConvF(9.47. 947, 9.47) ‘@ 833 MHz: Calibrated:
8272018
o Seasor-Surtace: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Snl555; Calibrated: 82072018
o Phantom: MFP_V5.1C ; Type: QD 000 PSICA: Serial: 1062
¢  Measurement SW: DASYS2, Version 52,10 (1); SEMCAD X Version 14.6.11
(7439)
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0; Measurement grid: dx=5mm,
dy=3mm, dz=Smm
Reference Value = 56,64 V/m: Power Drift = -0,01 dB
Peak SAR (extrapolated) = 3.83 Wik
SAR(1 g) = 2.51 W/kg: SAR(10 g) = 1.66 W/kg
Maximum value of SAR (measured) = 3.36 W/kg

d8
0

-1.99
-3.90
-5.98

-71.97

L ]

-9.96 e
0dB =336 W/kg = 5.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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1750 MHz Dipole Calibration Certificate (2016)

Calibration Laboratory of S, Sl st
Schmid & Partner M‘ %//,E- 8 Service sulsse d'étalonnage
Engineering AG e C  turvinio aviinirs @ fareties

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
Accrodited by the Swiss Accraditation Servica (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificatos

ciient  TMC-SZ (Auden) Certificate No: D1750V2-1152_Sep16
CALIBRATION CERTIFICATE

Object D1750V2 - SN:1152

Calbration procedura(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calivration date: September 09, 2016

This calbration cendicate documants Ihe traceablily 1o national stangards, which realize he physical units of messurements (S1)
The measuremants and the uncertainties with confidgence probability are given on the following pages and ae part of the canficate
All calbrations have bean conducied in the closed laboralory faciity. emdrorment lemperature (22 = 35°C and humidty < 70%.

Calibeation Equipment used (MATE crifioal for calbwation)

Primary Standard ID# Cal Dato (Cortificalo No.) Scheduled Calibraticn
Pawer mater NRP SN; 104778 06-Apr-16 (No, 217-02288/02289) Apr-17

Powor sensar NRP-291 SN: 108244 06-Apr-16 (No. 217-02268) Apr17

Powor sensor NRP-281 SN: 108245 08-Apr-16 (No. 217-02289) Ape-17

Reterence 20 03 Attenuator SN: 5068 (20K) 05-Apr-16 (No. 217-02202) Ape17

Type-N mismatch combination SN S047.2/06327  05-Apr-16 (No, 217-02295) Ape-17

Fsforonce Probe EX30V4 SN 7349 15-Jun-16 (No. EX3-7345_Jun16) Jure17

DAEA SN 801 30-Dec-15 (No. DAE4-601_Dec15) Dec-18

Secondary Standards 0¥ Check Date (in house) Scheoduted Check
Power meter EPM-442A SN: GB37480704 07-0ct-15 (No. 217-02222) in house check: Oct-16
Powsr sensor HP BLE1A SN: US37202783 07-0ct-15 {No. 217-02222) In house check: Oct-16
Power sensoc HP BABIA SN MY41082317 a7-0ct-15 (No. 217-02223) In house check: Oct-16
RF generator AAS SMT-08 SN 100972 15-n-15 (I house chack Jun-15) In house check: Oct-18
Network Analyzer HP 8753€ SN- US37360585 18-0c1.01 (in house check Oct-15) In house check: Oct-16

Name Function

Sigrature
Calbraled by Johannes Kurlds Laboratory Techniclan 7/‘_ gi

Aparoved by: Katja Pokovic Tochrical Manager W_,

Issued; Septemnber 9, 2016

This calbration certficate shall not be d except in full without writien app | of the fabaotal

r

y

Centificate No: D1750V2-1152_Sep16 Page 1 ot 8

©Copyright. All rights reserved by SAICT



SAic RIS BETP: No.119N02638-SAR

0 Commnications Technacgy Page 143 of 203

Calibration Laboratory of S, Schweizerischer Kaiibrierdienst
Schmid & Partner Y 8 Service sulsse d'éalonnage

Engineering AG % c Servizio svizzero di taratura
Zeughasusstrasse 43, 8004 Zurich, Switzertand ‘z,,'d ' __\»‘? S Sswiss Calibration Service
Accrediied by the Swiss Accrediation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms coriented
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 to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result,

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

Certificate No: D1750V2-1152_Sep16 Page 20t 8
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DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (220+02)°C 38926% 1.37 mhoim + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.21 Wikg
SAR for nominal Bead TSL parameters normalized 10 1W 36.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 ecm?® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.88 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.4 Wikg % 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 534 1.49 mha/m
Measured Body TSL parameters (220+02)°C 54246% 1.49 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 ¢cm? (1 g) of Body TSL Condition
SAR measured 250 mW Input power 9.02 Wiy
SAR for neminal Body TSL parameters normalized to 1W 36.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.86 Wikg
SAR for nominal Body TSL parameters normakzed to TW 19.5 W/kg £ 16.5 % (k=2)

Certficate No; D1750V2-1152_Sep16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 5s50-05)Q
Return Loss -429dB

Antenna Parameters with Body TSL

Impedancs, transformed 1o feed point 463Q-161Q
Return Loss -276d8

General Antenna Parameters and Design

| Electricat Delay (coe direction) | 1219 ns

After long term use with 100W radigted power, only a slight warming of the dipcle near the teedpoint can be measured

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps |
are added to the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditicns® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 10 the Standard.

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connecticns near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on Apnl 10, 2015
Certificate No: D1750V2-1152_Sep16 Paged ol 8
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DASYS5 Validation Report for Head TSL

Date: 09.09.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1152

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f= 1750 MHz; o = 1.37 S/m; & = 38.9; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46, 8.46); Calibrated: 15.06.2016;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mcasurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 104.4 V/m; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(I g) =9.21 W/kg; SAR(10 g) = 4.88 W/kg

Maximum value of SAR (measured) = 14.3 W/kg

o
°%

-3.40

-6.80

-10.20

-13.60

-17.00

0dB =143 W/kg = 11,55 dBW/kg

Canificate No: D1750V2-1152_Sap16 Page50i8
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Impedance Measurement Plot for Head TSL

9 Sep 2016 09154184
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DASYS5 Validation Report for Body TSL

Date: 09.09.2016
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1152

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.49 S/m; & = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.25, 8.25, 8.25); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDDOOPSOAA; Serial: 1002
» DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 98.93 V/m; Power Dnift =-0.03 dB

Peak SAR (extrapolated) = 15.5 Wrkg

SAR(1 g) = 9.02 W/kg; SAR(10 g) = 4.86 W/kg

Maximum value of SAR (measured) = 13,4 Wikg

-12.80

-16.00

0dB =134 W/kg = 11.27 dBW/kg

Certficate No: D1750V2-1152_Sep16 Page 7 of 8
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Impedance Measurement Plot for Body TSL

9 Sep 2016 @9:152:151
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1750 MHz Dipole Calibration Certificate (2019)

*  in Colisboration with 20 “/ ’ PERAE
AdE: No. 41 Xueyuan Road, asdian District, Beijing. 100191, China ,, v CAUBRAT!?H
12l =86 10427 -me.h-“nm Fas ¢En-10-6254633. 2804 ,,m“ CNAS LO5TD
Eomal: el @ chomatt! com htep:'www chimattl.on

Cient__STIL(Bouth Branch), Certificate No: 21960292

Object D1750V2 - SN: 11582

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date August 30, 2018

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

All calibeations have been conducted in the closed laboratory faciiity: environment temperature{22:3)" and
humidity<70%.

Cafibration Equipment used (MATE critical for calibration)

Primary s&@i L D # Cal Date(Calibrated by, Certficate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No J18X026805) Apr-20
Power sensor  NRPBA 101363 11-Apr-19 (CTTL. No.J19X02605) Apr-20
Referance Probe EX3DV4 | SN 3817 31-Jan-18{SPEAG No EX3-3617_Jan18) Jan-20
DAE4 | SN 1655 22-Aug-18(CTTL-SPEAG No.Z18-80285) Aug-20
Sacondary Standards D # Cal Date{Calbrated by, Centificate No ) Schedulec Callbration
Signal Generator E4438C | MY4807143C 23-Jan-19 (CTTL, No.J18X00338) Jan-20
NetworkAnalyzer E5071C | MY46110673  24-Jan-19 (CTTL No J19X00547) Jan-20

I Name Function Signature

Calibrated by. ; % 5

y y Znao Jing SAR Test Engineer ‘g’” -~
Reviewsd by. Lin Hae SAR Test Engineer & rﬁ??% y
Appriasuary Qi Dianyuan SAR Project Leader e

Issuad. September 2, 2019
| This calibeation cartificate shall not be reproduced axcept in full without written approval of the aboratory.

Certificate No: £19-60202 Page 1 of 8
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In Collaboration with

TTL

Add: No 41 Xuevuan Rood, Haidian District. Beijing, 100791, China

CALIBRATION LABORATORY

Teb +86-10-62304633-2079 Fac +6-10-62304633-2404
E-mail: entlirchunattl com hupy wwwchinaitl en
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 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
6GHz)", July 2018

¢) 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) KDB865664, 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 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 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 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

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

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

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

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

r

' 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 No: Z19-60292 Page 2 of 8
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CALIBRATION LABORATORY

Add: No.£1 Xugsuan Road. Hasdian Districe, Begjing, 100191, China
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version | DASYS2 V52.10.2 |
Extrapolation | Advanced Extrapoiation |
Phantom l Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL l 10mm with Spacer
Zoom Scan Resolution I dx, dy, dz =5 mm |
Frequency | 1750 MHz £ 1 MHz | I
Head TSL parameters
The foliowing paratmeters and calculations were applied.
Temperature | Permittivity Conductivity '
Nominal Head TSL parameters 220°C ' 401 137 mhoim |
Measured Head TSL parameters (220202)°C 399+6% 138 mhoim £6 % |
Head TSL temperature change during test|  <1.0°C ekt - '
 ———— P ——————————————————— ————————— — e ———
SAR result with Head TSL
SAR averaged over 1 cmt' (1g) of Head TSL Condition
SAR measured 250 mW Input power 9.05 Wkg

SAR for nominal Head TSL parameters

normalized to 1W

—

36.4 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition |
SAR measured 250 mW input power 480 Wkg l
SAR for nomina!l Head TSL parameters normalized to 1W 19.3 Wikg £ 18.7 % (k=2) '
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 534 1.48 mho/m |
Measured Body TSL parameters (220202 °C 53.1+6% 152 mha/m £ 8 % |
Body TSL temperature change during test <1.0'C - l e |
SAR result with Body TSL
SAR averaged over 4 ¢ (1 g) of Body TSL Cendition |
SAR measured 250 mW input power 945 Whg N
SAR for nominal Body TSL parameters normalized to 1TW 37.3 Wikg £ 18.8 % (k=2) |
| 1
SAR averaged over 10 < (10 g) of Body TSL Condition |
SAR measured 250 mW input power 5.05 Wikg }
SAR for nominal Body TSL parameters ] normalized to 1W 20.0 Wikg £ 18.7 % (ktZ)J
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

impedance, transformed to feed point 49.10- 0840 |
Retum Loss .38.1d8 |
Antenna Parameters with Body TSL
! Impedance, transformed to feed point 452013710 |
I Retum Loss 26508
General Antenna Parameters and Design
[ Elecirical Delay (one direction) 1.084 ns

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

be measured,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connectad to the second arm of the dipole The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length Is still according to the Standard

No excassive force must be applied to the dipole arms, bacause they might bend of the soldered
connections near the feedpoint may be damaged

Additional EUT Data

rManufactured by
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