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1. Test Laboratory

1.1. Testing Location

Company Name: ECIT Shanghai, East China Institute of Telecommunications
7-8F, G Area, No. 668, Beijing East Road, Huangpu District,

Address:
Shanghai, P. R. China

Postal Code: 200001

Telephone: (+86)-021-63843300

Fax: (+86)-021-63843301

IC OAT S Teat Site
10766A-1

Registration Number:

1.2. Testing Environment
Normal Temperature: 18-25C
Relative Humidity: 30-70%

Ambient noise & Reflection: | < 0.012 W/kg

1.3. Project Data

Project Leader: Lu Fang
Testing Start Date: 2017-11-26
Testing End Date: 2017-11-28

1.4. Signature

Hp e

Yan Hang Fu Erliang
(Prepared this test report) (Reviewed this test report)

Zheng Zhonghin
(Approved this test report)
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2. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for RTL8821CE are

as follows ( with expanded uncertainty 23.02%)

2.4GHz WLAN
5.2GHz WLAN -
5.3GHz WLAN 0.839
5.5GHz WLAN 0.670 0.936
5.8GHz WLAN 0.672
2.4GHz 0.216

The SAR values found for the EUT are below the maximum recommended levels of 1.6 W/Kg as
averaged over any 1g tissue according to the ANSI C95.1-1999 and RSS 102 issue 5 .

For body worn operation, this device has been tested and meets FCC RF exposure guidelines
when used with any accessory that contains no metal. Use of other accessories may not ensure

compliance with FCC RF exposure guidelines.
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3. Client Information

3.1. Applicant Information

Company Name: Realtek Semiconductor Corp.
Address: No.2,Innovation Road I, Hsinchu Science Park, Hsinchu 300, Taiwan
Email: danaliaw@realtek.com

3.2. Manufacturer Information

Company Name: Realtek Semiconductor Corp.
Address: No.2,Innovation Road Il, Hsinchu Science Park, Hsinchu 300, Taiwan
Email: danaliaw@realtek.com

East China Institute of Telecommunications Page Number 17 0f 119

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : December 14, 2017



SAR Test Report

Reported No.: 117D00260-SAR01

4. Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1. About EUT

Description:

802.11a/b/g/n/ac RTL8821CE Combo module

Model name:

RTL8821CE

Operation Model(s):

802.11a/b/g/n HT20/HT40/VHT20/VHT40/VHT80
Bluetooth:2.1 + EDR, 8-DPSK
Bluetooth:4.1

Tx Frequency:

WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
WLAN 5.2GHz Band: 5180 MHz ~ 5240 MHz
WLAN 5.3GHz Band: 5260 MHz ~ 5320 MHz
WLAN 5.5GHz Band: 5500 MHz ~ 5720 MHz
WLAN 5.8GHz Band: 5745 MHz ~ 5825 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

Test device Production information:

Production unit

Device type: Portable device
Antenna type: Inner antenna
Accessories/Body-worn N/A
configurations:
Dimensions: 29.5cm x 20.5 cm
FCC ID: TX2-RTL8821CE
IC: 6317A-RTL8821CE
Gain(dBi)
Brand 2.4GHz 5GHz 2.4GHz 5GHz
ANT1 ANT1 ANT2 ANT2
INPAQ 1.05 2.87 0.86 29
Antenna Specification: Nli?ger ANT1: 64451203800070 | ANT2: 64451203800050
South Star 0.85 1.31 0.37 0.95
Part ANT1: 64451203800020 ANT2: 64451203800010
Number
Note: ANT1 is Main Antenna; ANT2 is Aux Antenna.
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4.2. Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version: Received of date
NO1 N/A N/A N/A 2017-11-23
*EUT ID: is used to identify the test sample in the lab internally.
4.3. Internal Identification of AE used during the test
AE ID* [Description Model SN Manufacturer
Notebook /
Lenovo FLEX
co1 Tablet N/A LENOVO
6-111GM,81A7
Computer

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

5.1. Applicable Limit Regulations

ANSI C95.1-1999:IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

FCC 47 CFR Part 2 ( 2.1093): Radiofrequency radiation exposure evaluation: portable devices.

RSS-102 issue 5: 2015: Radio Frequency (RF) Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

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 Body Due to Wireless Communications Devices:

Experimental Techniques.

KDB248227 D01 802 11 Wi-Fi SAR v02r02: SAR measurement procedures for 802.112abg

transmitters.

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

Exposure Procedures and Equipment Authorization Policies.

KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04:SAR Measurement
Requirements for 100 MHz to 6 GHz

KDB616217 D04 v01r02: SAR for laptop and tablets

KDB865664 D02 RF Exposure Reporting v01r02:provides general reporting requirements as

well as certain specific information required to support MPE and SAR compliance.

NOTE: KDB and FCC 47 CFR Part 2 ( 2.1093) is notin A2LA Scope List.

East China Institute of Telecommunications Page Number 110 of 119
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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 limits for general

population/uncontrolled.

6.2. SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by

(dissipated in) an incremental mass (dm) contained in a volume element (dv) of a given density

(p) . The equation description is as below:

d dw, d  dw
SAR= (=) =—(—)
dt "dm” dt pdv

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

oT
SAR =c(—
(&)

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
olE[

o,

SAR =

Where: o is the conductivity of the tissue, p is the mass density of tissue and E is the RMS

electrical field strength.

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

applied.
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7. Tissue Simulating Liquids

7.1. Targets for tissue simulating liquid

Table 7.1: Targets for tissue simulating liquid

Frequency
(MH2) Liquid Type Conductivity(o) + 5% Range Permittivity(€) *+ 5% Range
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3
5200 Body 5.35 5.08~5.62 49.03 46.58~51.48
5300 Body 5.46 5.19~5.73 48.9 46.46~51.35
5500 Body 5.68 5.40~5.96 48.62 46.19~51.05
5600 Body 5.79 5.50~6.08 48.48 46.06~50.90
5800 Body 6 5.70~6.3 48.2 45.79~50.61
7.2. Dielectric Performance
Table 7.2: Dielectric Performance of Tissue Simulating Liquid
Measurement Value
Liquid Temperature: 22 C
Type Frequency (MHz) Permittivity € Drift (%) Conductivity o Drift (%) Test Date
Body 2402 53.03 0.50% 1.922 1.93% | 2017-11-28
Body 2441 52.905 0.37% 1.967 1.49% | 2017-11-28
Body 2480 52.773 0.21% 2.014 1.20% | 2017-11-28
Body 2412 53.003 0.48% 1.933 1.69% | 2017-11-28
Body 2437 52.916 0.38% 1.963 1.56% | 2017-11-28
Body 2462 52.834 0.28% 1.992 1.329 | 2017-11-28
Body 5260 49.975 2.09% 5.257 -3.02% | 2017-11-26
Body 5280 49.935 2.07% 5.285 -2.90% | 2017-11-26
Body 5300 49.906 2.06% 5.31 -2.84% | 2017-11-26
Body 5320 49.876 2 06% 5.335 2.76% | 2017-11-26
Body 5500 49.514 1.84% 5.592 -1.59% | 2017-11-27
Body 5580 49.373 1.78% 5.697 -1.23% | 2017-11-27
Body 5640 49.231 1.67% 5.79 -0.72% | 2017-11-27
Body 5720 49.042 1.51% 5.911 -0.09% | 2017-11-27
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Body 5745 48.991 1.48% 5.948 0.09% | 2017-11-27
Body 5785 48.921 1.45% 6.006 0.36% | 2017-11-27
Body 5825 48.82 1.35% 6.066 0.76% | 2017-11-27
Depth of Liquid
T — =

o
~

N
o~

Note: For SAR testing, the liquid depth is 15cm shown above
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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 _
axEmms. 30 Probe positioner
P .
e e ) Field probe u
‘ ‘ " | Flat Phantom
- Y ey
L P =L
Dipole
Dir.Coupler T i
‘Slgnal g_{ Amp l:: 148 ={ e = rrr— Xee= |
|Generato — Cable
Att1
Att3
L5 | P
! ‘ Att2 PM3
M2
Picture 8.1 System Setup for System Evaluation
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dsie

Picture 8.2 Photo of Dipole Setup
8.2. System Verification

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 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

Verification Results

Input power level: 1W

Target value (W/kg) Measured value (W/kg) Deviation
Frequency 109 1g 109 19 109 19 Test
date
Average Average Average Average Average Average
2450 MHz 24.7 53.1 25.48 55.2 3.16% 3.95% 2017-11-28
5200 MHz 20.2 72.3 20.4 72.8 0.99% 0.69% 2017-11-26
5300 MHz 21.3 76.4 19.9 714 -6.57% -6.54% 2017-11-26
5500 MHz 22.2 80 211 75.6 -4.95% -5.50% 2017-11-27
5600 MHz 22.3 79.4 22.3 80.7 0.00% 1.64% 2017-11-27
5800 MHz 21.2 76.4 22 79.8 3.77% 4.45% 2017-11-27
East China Institute of Telecommunications Page Number 115 of 119
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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 11.1.

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

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

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

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

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

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

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1,
perform all tests described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies.
In addition, for all other conditions (device position, configuration and operational mode) where the
peak spatial-average SAR value determined in Step 1 is within 3 dB of the applicable SAR limit, it
is recommended that all other test frequencies shall be tested as well.

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

Steps 1to 2.

East China Institute of Telecommunications Page Number 116 of 119
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Picture 9.1Block diagram of the tests to be performed

9.2. General Measurement Procedure

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

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

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local

maximum with an accuracy of better than half the linear dimension of the tissue cube after
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interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
for frequencies of 3GHz and greater is recommended. The maximum distance between the
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
frequencies below 3 GHz and § In(2)/2 mm for frequencies of 3 GHz and greater, where § is the
plane wave skin depth and In(x) is the natural logarithm. The maximum variation of the
sensor-phantom surface shall be =1 mm for frequencies below 3 GHz and +0.5 mm for
frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect to
the line normal to the surface should be less than 5° . If this cannot be achieved for a
measurement distance to the phantom inner surface shorter than the probe diameter, additional
uncertainty evaluation is needed.

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

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

uncertainty evaluation is needed.
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e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local

SAR values at the spatial resolution needed for mass averaging.

9.3. Bluetooth & 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. Power Drift

To control the output power stability during the SAR test, DASY4 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 12 labeled as: (Power Drift [dB]).

This ensures that the power drift during one measurement is within 5%.
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10.Conducted Output Power

10.1. Manufacturing tolerance

Table 10.1: WiFi

Mode | Channel | Frequency | Target power Tolerance
1 2412 16.5 15+1.5
b 6 2437 16.5 15+1.5
11 2462 16.5 15+1.5
1 2412 15.5 14+1.5
g 6 2437 15.5 14+1.5
11 2462 15.5 14+1.5
1 2412 14.5 13+1.5
20n 6 2437 14.5 13+1.5
11 2462 14.5 13+1.5
3 2422 13 11.5+1.5
40n 6 2437 13 11.5+1.5
9 2452 13 11.5+1.5
Mode | Channel | Frequency | Target power Tolerance
36 5180 14 12+2
40 5200 14 12+2
44 5220 14 12+2
48 5240 14 12+2
52 5260 14.5 12.5+2
56 5280 145 12.5+2
60 5300 145 12.5+2
64 5320 145 12.5+2
a 100 5500 14 12+2
112 5560 14 1242
116 5580 14 1242
128 5640 14 1242
144 5720 14 12+2
149 5745 13 11+2
157 5785 13 11+2
165 5825 13 11+2
36 5180 135 11.5+2
n 20 40 5200 135 11.5+2
44 5220 135 11.5+2
48 5240 135 11.5+2
52 5260 14 12+2
56 5280 14 12+2
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60 5300 14 12+2
64 5320 14 12+2
100 5500 13.5 11.5+2
112 5560 13.5 11.5+2
116 5580 13.5 11.5+2
128 5640 13.5 11.5+2
144 5720 13.5 11.5+2
149 5745 12.5 10.5+2
157 5785 12.5 10.5+2
165 5825 12.5 10.5+2
38 5190 13.5 11.5+2
46 5230 13.5 11.5+2
54 5270 14 12+2
62 5310 14 12+2
102 5510 13.5 11.5+2
110 5550 13.5 11.5+2

n40 118 5590 13.5 11.5+2
126 5630 13.5 11.5+2
134 5670 13.5 11.5+2
142 5710 13.5 11.5+2
151 5755 12.5 10.5+2
159 5795 12.5 10.5+2
42 5210 13 11+2
58 5290 13.5 11.5+2
106 5530 13 11+2

ACS80
122 5610 13 11+2
138 5690 13 11+2
155 5775 12.5 10.5£2
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Table 10.2: Bluetooth

Target Power(dBm)
Band / Mode
V3.0 + EDR, GFSK V3.0 + EDR, m/4-DQPSK V3.0 + EDR, 8-DPSK
Bluetooth 6 6 6
Target Power(dBm
Band / Mode g ( )
BLE4.0, GFSK
Bluetooth 6
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10.2.Wi-Fi and BT Measurement result

Table 10.3: The conducted power for Bluetooth
Bluetooth Chain0

0 2402 3.49
Bluetooth BR
39 2441 3.28
(GFSK)
78 2480 3.11
0 2402 2.39
Bluetooth EDR2
39 2441 2.46
(T1/4-DQPSK)
78 2480 1.96
2.4 GHz
0 2402 2.29
Bluetooth EDR3
39 2441 2.37
(8-DPSK)
78 2480 2.02
0 2402 2.98
Bluetooth LE 19 2440 2.80
39 2480 2.87

Bluetooth Chainl

0 2402 3
Bluetooth BR
39 2441 3.01
(GFSK)
78 2480 3.2
0 2402 2.92
Bluetooth EDR2
39 2441 2.82
(T1/4-DQPSK)
78 2480 2.67
2.4 GHz
0 2402 2.95
Bluetooth EDR3
39 2441 2.9
(8-DPSK)
78 2480 2.67
0 2402 3.02
Bluetooth LE 19 2440 2.82
39 2480 2.85

NOTE: According to KDB447498 D01 BT standalone SAR are not required, because maximum
average output power is less than 10mWw.

According to RSS 102 issue5 section 2.5.1 Exemption Limits for Routine Evaluation — SAR
Evaluation, BT standalone SAR are required, because tune up output power is greater than
4mW.
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Frequency Exemption Limits (mW)
(MHz) At separation | Atseparation | Atseparation | At separation | At separation
distance of distance of distance of distance of distance of
<5 mm 10 mm 15 mm 20 mm 25 mm
<300 71 mW 101 mW 132 mW 162 mW 193 mW
450 52 mW 70 mW S8 mW 106 mW 123 mW
835 17 mW 30 mW 42 mW 55 mW 67 mW
1900 7mW 10 mW 18 mW 34 mW 60 mW
2450 4 mW 7 mW 15 mW 30 mW 52 mW
3500 2mW 6 mW 16 mW 32 mW 55 mW
5800 1 mW 6 mW 15 mW 27 mW 41 mW
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The default power measurement procedures are:

a) Power must be measured at each transmit antenna port according to the DSSS and OFDM
transmission configurations in each standalone and aggregated frequency band.

b) Power measurement is required for the transmission mode configuration with the highest
maximum output power specified for production units.

1) When the same highest maximum output power specification applies to multiple
transmission modes, the largest channel bandwidth configuration with the lowest order modulation
and lowest data rate is measured.

2) When the same highest maximum output power is specified for multiple largest channel
bandwidth configurations with the same lowest order modulation or lowest order modulation and
lowest data rate, power measurement is required for all equivalent 802.11 configurations with the
same maximum output power.

¢) For each transmission mode configuration, power must be measured for the highest and
lowest channels; and at the mid-band channel(s) when there are at least 3 channels. For
configurations with multiple mid-band channels, due to an even number of channels, both
channels should be measured.

d) Apply the default power measurement procedures to measure maximum output power
for each standalone and aggregated frequency band.

1) When band gap channels between U-NII-2C band and U-NII-3 band or §15.247 5.8 GHz
band are supported and the bands are aggregated for SAR testing according to KDB 248227D01
sections 2.3 and 3.3, apply the following to determine high, middle and low channels for power
measurement and SAR test reduction.

i) channels in U-NI1I-2C band below 5.65 GHz are considered as one band

i) channels above 5.65 GHz, together with channels in 5.8 GHz U-NII-3 or 815.247 band, are
considered as a separate band

2) The maximum output power of band gap channels is limited to the lowest maximum output
power certified for the adjacent bands regardless of whether band aggregation is applied for SAR
testing.

3) The measured maximum output power results are used to reduce the number of channels
that need testing.

During WLAN SAR testing EUT is configured with the WLAN continuous TX tool, and the
transmission duty factor was monitored on the spectrum analyzer with zero-span setting.
For WLAN SAR testing, WLAN engineering test software installed on the EUT can provide
continuous transmitting RF signal.

Duty cycle Form

Band Mode Duty cycle(100%)
Bluetooth2.1 100
802.11b 100
2.4GHz 802.11g 100
802.11n 20MHz 100
802.11n 40MHz 100
5GHz 802.11a 100

East China Institute of Telecommunications Page Number 125 of 119

TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : December 14, 2017



SAR Test Report

cCIT Reported No.: 117D00260-SAR01
802.11 20MHz 100
802.11 40MHz 100
802.11 ac80 100
Table 10.4: The average conducted power for WiFi
WLAN 2.4G
Tune up Chain0 ‘ Chainl
Frequency Target
Mode Channel tolerance Average
(MHZ) power(dBm)
(dBm) power (dBm)
1 2412 16.5 15+1.5 16.47 16.46
802.11 b 2437 16.5 15+1.5 15.95 15.99
11 2462 16.5 15+1.5 15.88 15.91
1 2412 15.5 14+1.5
802.11 g 2437 15.5 14+1.5
11 2462 15.5 14+1.5
1 2412 14.5 13+1.5
802.11 n Not Not
2437 14.5 13+1.5 . .
20MHz required required
11 2462 14.5 13+1.5
3 2422 13 11.5+1.5
802.11 n
6 2437 13 11.5+1.5
40MHz
9 2452 13 11.5+1.5
U-NII-1 ChainO
Tune up Chain0 ’ Chainl
Frequency Target
Mode Channel tolerance Average
(MHZ) power(dBm)
(dBm) Power (dBm)
36 5180 14 12+2 13.91 13.21
40 5200 14 12+2 13.98 13.57
802.11 a
44 5220 14 12+2 13.74 13.42
48 5240 14 1242 13.85 13.68
36 5180 135 11.5+2
802.11 n 40 5200 135 11.5+2
20MHz 44 5220 135 11.5+2
48 5240 135 11.5+2 Not Not
802.11 n 38 5190 135 11.5+2 required required
40MHz 46 5230 135 11.5+2
802.11
42 5210 13 11+2
ac80
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U-NII-2A Chain0

Tune up Chain0 Chainl
Frequency Target
Mode Channel tolerance Average Power
(MHZ) power(dBm)
(dBm) (dBm)
52 5260 14.5 12.5+2 14.50 14.27
56 5280 14.5 12.542 14.49 14.19
802.11 a
60 5300 14.5 12.5+2 14.39 14.29
64 5320 14.5 12.542 14.39 14.10
52 5260 14 12+2
802.11 n 56 5280 14 12+2
20MHz 60 5300 14 12+2
64 5320 14 12+2 Not Not
802.11 n 54 5270 14 12+2 required required
40MHz 62 5310 14 12+2
802.11
58 5290 135 11.5+2
ac80
U-NII-2C Chain0
Tune up ChainO ‘ Chainl
Frequency Target
Mode Channel tolerance Average
(MHZ) power(dBm)
(dBm) Power (dBm)
100 5500 14 12+2 14.00 13.20
112 5560 14 12+2 13.90 13.59
802.11 a 116 5580 14 12+2 13.99 13.51
128 5640 14 12+2 13.29 13.57
144 5720 14 12+2 12.37 12.95
100 5500 13.5 11.5+2
112 5560 13.5 11.5+2
802.11 n
116 5580 13.5 11.5+2
20MHz
128 5640 13.5 11.5+2
144 5720 135 11.5+2
102 5510 135 11.5+2
110 5550 135 11.5+2 Not Not
802.11 n 118 5590 135 11.5+2 required required
40MHz 126 5630 13.5 11.5+2
134 5670 13.5 11.5+2
142 5710 135 11.5+2
106 5530 13 11+2
802.11
122 5610 13 11+2
ac80
138 5690 13 11+2
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U-NII-3
Tune up Chain0 | Chainl
Target
Mode Channel | Frequency tolerance Average
power(dBm)
(dBm) power (dBm)
149 5745 13 11+2 12.15 12.64
802.11 a 157 5785 13 11+2 12.36 12.01
165 5825 13 11+2 12.64 12.19
149 5745 12.5 10.5+2
802.11 n
157 5785 12.5 10.5+2
20MHz
165 5825 12.5 10.5+2
Not Not
802.11 n 151 5755 12.5 10.5+2 . .
required required
40MHz 159 5795 12.5 10.5+2
802.11
155 5775 12.5 10.5+2
ac80
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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
and Bluetooth devices which may simultaneously transmit with the licensed transmitter.

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

11.2. Transmit Antenna Separation Distances

<Notebook>
Aux Alenna Main Afenna
190mm 190mm
Front View
Picture 11.1 Antenna Locations
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<Tablet>

: 245mm 1 :

i \ __ 245mm ! !

: Smm\/ : Euge ! ‘. \ 7 5mm :

£ <

1Lm 11njm

Aux Antenna Main Antenna
Edge 4 Front View Edge 2
190mm 190mn
Edge 3
Main Antenna LCD Aux Antenna

:D 15mm $ 15mm

11 om LCD

11.3.Standalone SAR Test Exclusion Considerations

According to KDB447498 D01 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)] -
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[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

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 5mm

test separation distances is 10mW.

(max. power of channel, including tune-up tolerance, mW)
(min. test separation distance, mm)

*/ Frequency (GHz) <3.0

Based on the above equation, Bluetooth SAR was not required:

Evaluation=0.625 <3.0

Based on the above equation, WiFi 2.4GHz SAR was required:
Evaluation=7.009 > 3.0

Based on the above equation, WiFi 5GHz SAR was required:

Evaluation=6.788 > 3.0

According to RSS 102 issue5 section 2.5.1 Exemption Limits for Routine Evaluation — SAR
Evaluation, BT standalone SAR are required, because tune up output power is than 4mwW. Wifi
standalone SAR is required, because maximum average output power is greater than 4mWw.

Frequency Exemption Limits (mW)
(MHz) At separation | At separation | Afseparation | Afseparation | Af separation
distance of distance of distance of distance of distance of

<5 mm 10 mm 15 mm 20 mm 25 mm
=300 71 mW 101 mW 132 mW 162 mW 193 mW
450 52 mW 70 mW 88 mW 106 mW 123 mW
835 17 mW 30 mW 42 mW 55 mW 67 mW
1900 7 mW 10 mW 18 mW 34 mW 60 mW
2450 4 mW 7 mW 15 mW 30 mW 52 mW
3500 2mW 6 mW 16 mW 32 mW 55 mW
5800 1 mW 6 mW 15 mW 27 mW 41 mW

Frequency Exemption Limits (mW)
(MHz) At separation | At separation | Afseparation | Afseparation | Af separation
distance of distance of distance of distance of distance of

30 mm 35 mm 40 mm 45 mm =50 mm
<300 223 mW 254 mW 284 mW 315 mW 345 mW
450 141 mW 159 mW 177 mW 195 mW 213 mW
835 80 mW 92 mW 105 mW 117 mW 130 mW
1900 90 mW 153 mW 225 mW 316 mW 431 mW
2450 83 mW 123 mW 173 mW 235 mW 309 mW
3500 86 mW 124 mW 170 mW 225 mW 290 mW
5800 56 mW 71 mW 85 mW 97 mW 106 mW
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11.4. SAR Measurement Positions

The following SAR test exclusion Thresholds based on KDB 447498 D01 General RF Exposure Guidance v06
431

WLAN WLAN Bluetooth
Wireless Interface 802.11 b 802.11b | 802.11a | 802.11a GFSK GFSK
Exposure Main Aux Main Aux Main Aux
Position Maximum power 16.5 16.5 14.5 14.5 6 6
Maximum rated power(mW) 44.67 44.67 28.18 28.18 3.98 3.98
Antenna to user (mm) 15 15 15 15 15 15
I-:eear SAR exclusion threshold 28.75 28.75 18.69 18.69 28.75 28.75
e SAR testing required? Yes Yes Yes Yes No No
Antenna to user (mm) 5 5 5 5 5 5
Edgel SAR exclusion threshold 9.58 9.58 6.23 6.23 9.58 9.58
SAR testing required? Yes Yes Yes Yes No No
Antenna to user (mm) 11 245 11 245 11 245
Edge2 SAR exclusion threshold 21.08 2046 13.7 2046 21.08 2046
SAR testing required? Yes No Yes No No No
Antenna to user (mm) 190 190 190 190 190 190
Edge3 SAR exclusion threshold 364.16 364.16 236.68 236.68 364.16 | 364.16
SAR testing required? No No No No No No
Antenna to user (mm) 245 11 245 11 245 11
Edge4 SAR exclusion threshold 2046 21.08 2046 13.7 2046 21.08
SAR testing required? No Yes No Yes No No
Note:

1. Maximum power is the source-based time-average power and represents the maximum RF output power among
production units
2. Per KDB 447498 D01v06, for larger devices, the test separation distance of adjacent edge configuration is
determined by the closest separation between the antenna and the user.
3. Per KDB 447498 D01v06, standalone SAR test exclusion threshold is applied; If the distance of the antenna to
the user is < 5mm, 5mm is used to determine SAR exclusion threshold
4. Per KDB 447498 D01v06, the 1-g and 10-g SAR test exclusion thresholds 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 and < 7.5 for 10-g extremity SAR
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

For < 50 mm distance, we just calculate mW of the exclusion threshold value (3.0) to do compare.
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This formula is [3.0] / [Vf(GHz)] -[(min. test separation distance, mm)] = exclusion threshold of mW.
5. Per KDB 447498 D01v06, at 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test
exclusion threshold is determined according to the following
a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100 MHz to 1500
MHz
b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz
6. When the minimum test separation distance is <5 mm, a distance of 5 mm according to 5) in
section 4.1 is applied to determine SAR test exclusion.

The following SAR test exclusion Thresholds based on RSS102 issue5 2.5.1

WLAN WLAN Bluetooth
Wireless Interface 802.11 b 802.11 | 802.11a | 802.11 GFSK GFSK
Exposure Main b Aux Main a Aux Main Aux
Position Maximum power 16.5 16.5 145 145 7.07 7.05
Maximum rated power(mW) 44.67 44.67 28.18 28.18 5.09 5.07
Antenna to user (mm) 15 15 15 15 15 15
I-:eear SAR exclusion threshold 15 15 15 15 15 15
e SAR testing required? Yes Yes Yes Yes No No
Antenna to user (mm) 5 5 5 5 5 5
Edgel SAR exclusion threshold 4 4 1 1 4 4
SAR testing required? Yes Yes Yes Yes Yes Yes
Antenna to user (mm) 11 245 11 245 11 245
Edge2 SAR exclusion threshold 7 309 6 106 7 309
SAR testing required? Yes No Yes No No No
Antenna to user (mm) 190 190 190 190 190 190
Edge3 SAR exclusion threshold 309 309 106 106 309 309
SAR testing required? No No No No No No
Antenna to user (mm) 245 11 245 11 245 11
Edge4 SAR exclusion threshold 309 7 309 6 309 7
SAR testing required? No No No No No No
Note:

SAR evaluation is required if the separation distance between the user and/or bystander and the antenna and/or
radiating element of the device is less than or equal to 20 cm, except when the device operates at or below the

applicable output power level (adjusted for tune-up tolerance) for the specified separation distance .
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12. SAR Test Result

Note:

1. Per KDB 447498 D01, the reported SAR is the measured SAR value adjusted for maximum tune-up tolerance.
a. Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the

maximum rated power among all production units.

b. For WLAN: Reported SAR(W/kg)= Measured SAR(W/kg)* Duty Cycle scaling factor * Tune-up scaling factor

2. Per KDB 447498 D01, for each exposure position, if the highest output channel reported SAR <0.8W/kg, other
channels SAR testing is not necessary.

3. Per KDB 447498 D01, for each exposure position, testing of other required channels within the operating
mode of a frequency band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output
power channel is:

< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz

< 0.6 W/kg or 1.5 WI/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and
200 MHz

< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

2.4GHz SAR Results for Test Records
South Star Antenna

Dist Duty
max Tune-Up Scaled Power
Test 5 Freq. Scaling Cycle SAR1g
Band Mode Configure Ant Power Limit SAR1g Drift Fig
Position (m (MHZ) Factor Scaling (W/kg)
(dBm) (dBm) (W/kg) (dB)
m) Factor

B Edge 1 0 2412 Main 16.47 16.5 1.007 1 0.658 0.663 0.06 -

B Edge 1 0 2437 Main 15.95 16.5 1.135 1 0.624 0.708 0.10 -

B Edge 1 0 2462 Main 15.88 16.5 1.153 1 0.625 0.721 -0.13 1

WLAN 2.4Ghz 802.11b

B Rear 0 2412 Main 16.47 16.5 1.007 1 0.0481 0.048 -0.06 -

B Edge2 0 2412 Main 16.47 16.5 1.007 1 0.131 0.132 -0.14 -

NB Bystander 20 2412 Main 16.47 16.5 1.007 1 0.0824 0.083 0.18 -

B Edge 1 0 2412 Aux 16.46 16.5 1.009 1 0.238 0.240 0.12 -

B Edge 1 0 2437 Aux 15.99 16.5 1.125 1 0.233 0.262 0.08 -

B Edge 1 0 2462 Aux 15.91 16.5 1.146 1 0.331 0.379 -0.10 2

WLAN 2.4Ghz 802.11b

B Rear 0 2412 Aux 16.46 16.5 1.009 1 0.0259 0.026 -0.15 -

B Edge4 0 2412 Aux 16.46 16.5 1.009 1 0.0474 0.048 0.03 -

NB Bystander 20 2412 Aux 16.46 16.5 1.009 1 0.0869 0.088 0.12 -

B Edge 1 0 2402 Main 3.49 6 1.782 1 0.048 0.086 -0.05 -

2.4Ghz GFSK B Edge 1 0 2441 Main 3.28 6 1.871 1 0.058 0.108 -0.15 -
B Edge 1 0 2480 Main 3.11 6 1.945 1 0.111 0.216 0.15 3

B Edge 1 1 2402 Aux 3 6 1.995 1 0.042 0.084 -0.15 -

2.4Ghz GFSK B Edge 1 1 2441 Aux 3.01 6 1.991 1 0.044 0.088 0.03 -
B Edge 1 1 2480 Aux 3.2 6 1.905 1 0.051 0.097 0.18 4
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2.4GHz SAR Results for INPAQ Antenna- Worst case

Duty
max Tune-Up Scaled Powe
Test Dist. Freq. Scaling Cycle SAR1g
Band Mode Configure Ant Power Limit SAR1g r Drift Fig
Position (mm) (MHZ) Factor Scaling (W/kg)
(dBm) (dBm) (W/kg) (dB)
Factor
WLAN 2.4Ghz 802.11b B Edge 1 0 2462 Main 15.88 16.5 1.153 1 0.146 0.168 0.04 -
WLAN 2.4Ghz 802.11b B Edge 1 0 2462 Aux 15.91 16.5 1.146 1 0.316 0.362 -0.05 -
2.4Ghz GFSK B Edge 1 0 2480 Main 3.11 6 1.945 1 0.0327 0.064 0.13 -
2.4Ghz GFSK B Edge 1 0 2480 Aux 3.2 6 1.905 1 0.0133 0.025 0.04 -

Remark: SAR is not required for the following 2.4 GHz OFDM conditions.
1) When KDB Publication 447498 SAR test exclusion applies to the OFDM configuration.
2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified
maximum output power and the adjusted SAR is < 1.2 W/kg.
The highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is < 1.2 W/kg. So 2.4 GHz OFDM mode is not required.

5GHz SAR Results for Test Records for South Star Antenna
U-NII-2A Test configuration

Duty
max Tune-Up Scaled Powe
Config Test Dist. Freq. Scaling Cycle SAR1g
Band Mode Ant Power Limit SAR1g r Drift Fig
ure Position (mm) (MHZ) Factor Scaling (W/kg)
(dBm) (dBm) (W/kg) (dB)
Factor
B Edge 1 0 5260 Main 14.50 145 1.000 1 0.839 0.839 -0.03 5
B Edge 1 0 5300 Main 14.49 145 1.002 1 0.836 0.838 0.13 --
B Edge 1 0 5320 Main 14.39 14.5 1.026 1 0.676 0.693 -0.02 --
U-NII-2A 802.11a
B Rear 0 5260 Main 14.50 14.5 1.000 1 0.032 0.032 0.04 --
B Edge2 0 5260 Main 14.50 14.5 1.000 1 0.358 0.358 -0.05 --
NB Bystander 20 5260 Main 14.50 14.5 1.000 1 0.005 0.005 0.13 --
Repeated
U-NII-2A 802.11a B Edge 1 0 5260 Main 14.50 145 1.000 1 0.743 0.743 -0.07 --
B Edge 1 0 5260 Aux 14.27 145 1.054 1 0.507 0.535 0.11 --
B Edge 1 0 5280 Aux 14.29 14.5 1.050 1 0.519 0.545 0.05 --
B Edge 1 0 5320 Aux 14.10 14.5 1.096 1 0.559 0.613 0.12 --
U-NII-2A 802.11a
B Rear 0 5280 Aux 14.29 14.5 1.050 1 0.0374 0.039 0.09 --
B Edge4d 0 5280 Aux 14.29 14.5 1.050 1 0.0877 0.092 0.05 --
NB Bystander 20 5280 Aux 14.29 145 1.050 1 0.0529 0.056 -0.07 --
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U-NII-2C Test configuration

Duty
max Tune-Up Scaled Powe
Test Dist. Freq. Scaling Cycle SAR1g
Band Mode Configure Ant Power Limit SAR1g r Drift Fig
Position (mm) (MHZ) Factor Scaling (W/kg)
(dBm) (dBm) (W/kg) (dB)
Factor
B Edge 1 0 5500 Main 14.00 14 1.000 1 0.554 0.554 0.13 --
B Edge 1 0 5580 Main 13.99 14 1.002 1 0.521 0.522 0.17 --
B Edge 1 0 5720 Main 12.37 14 1.455 1 0.46 0.670 -0.17 7
U-NII-2C 802.11a
B Rear 0 5500 Main 14.00 14 1.000 1 0.0268 0.027 0.12 --
B Edge 2 0 5500 Main 14.00 14 1.000 1 0.554 0.554 0.09 --
NB Bystander 20 5500 Main 14.00 14 1.000 1 0.066 0.066 0.16 -
B Edge 1 0 5500 Aux 13.20 14 1.202 1 0.436 0.524 0.05 -
B Edge 1 0 5640 Aux 13.57 14 1.104 1 0.577 0.637 -0.11 -
B Edge 1 0 5720 Aux 12.95 14 1.274 1 0.518 0.660 -0.13 8
U-NII-2C 802.11a
B Rear 0 5640 Aux 13.57 14 1.104 1 0.0353 0.039 0.09 -
B Edge4 0 5640 Aux 13.57 14 1.104 1 0.198 0.219 0.01 -
NB Bystander 20 5640 Aux 13.57 14 1.104 1 0.108 0.119 0.14 -
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U-NII-3 Test configuration

Dist Duty
max Tune-Up Scaled Powe
Test . Freq. Scaling Cycle SAR1g
Band Mode Configure Ant Power Limit SAR1g r Drift Fig
Position (m (MHZ) Factor Scaling (Wikg)
(dBm) (dBm) (Wikg) (dB)
m) Factor
B Edge 1 0 5745 Main 12.15 13 1.216 1 0.481 0.585 0.14 9
B Edge 1 0 5785 Main 12.36 13 1.159 1 0.496 0.575 -0.14 -
B Edge 1 0 5825 Main 12.64 13 1.086 1 0.526 0.571 0.10 -
U-NII-3 802.11a
B Rear 0 5825 Main 12.64 13 1.086 1 0.0136 0.015 -0.06 -
B Edge2 0 5825 Main 12.64 13 1.086 1 0.369 0.401 -0.14 -
NB Bystander 20 5825 Main 12.64 13 1.086 1 0.06 0.065 0.13 -
B Edge 1 0 5745 Aux 12.64 13 1.086 1 0.487 0.529 0.11 -
B Edge 1 0 5785 Aux 12.01 13 1.256 1 0.535 0.672 0.15 10
B Edge 1 0 5825 Aux 12.19 13 1.205 1 0.436 0.525 -0.04 -
B Rear 0 5745 Aux 12.64 13 1.086 1 0.0201 0.022 -0.07 -
B Edge4 0 5745 Aux 12.64 13 1.086 1 0.0568 0.062 -0.14 -
NB Bystander 20 5745 Aux 12.64 13 1.086 1 0.049 0.053 0.12 -
5GHz SAR Results for Test Records for INPAQ Antenna
Duty
max Tune-Up Scaled Powe
Test Dist. Freq. Scaling Cycle SAR1g
Band Mode Configure Ant Power Limit SAR1g r Drift Fig
Position (mm) (MHZ) Factor Scaling (W/kg)
(dBm) (dBm) (W/kg) (dB)
Factor
U-NII-2A B Edge 1 0 5260 Main 14.50 14.5 1.000 1 0.638 0.638 0.16 -
U-NII-2C 802.11a B Edge 1 0 5720 Main 12.37 14 1.455 1 0.260 0.378 -0.05 -
U-NII-3 B Edge2 0 5745 Main 12.15 13 1.216 1 0.278 0.338 0.13 -
U-NII-2A B Edge 1 0 5320 Aux 14.10 145 1.096 1 0.624 0.684 -0.16 6
U-NII-2C 802.11a B Edge 1 0 5720 Aux 12.95 14 1.274 1 0.402 0.512 0.16 -
U-NII-3 B Edge 1 0 5785 Aux 12.01 13 1.256 1 0.296 0.372 -0.05 -

Remark: For devices that operate in both U-NII-1 and U-NII-2A bands using the same transmitter and antenna(s),

SAR test reduction is determined according to the following

1) When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-2A band

by applying the OFDM SAR requirements. If the highest reported SAR for a test configuration is < 1.2 W/kg, SAR is
not required for U-NII-1 band for that configuration (802.11 mode and exposure condition); otherwise, each band is
tested independently for SAR.

2) When different maximum output power is specified for the bands, begin SAR measurement in the band with
higher specified maximum output power. The highest reported SAR for the tested configuration is adjusted by the
ratio of lower to higher specified maximum output power for the two bands. When the adjusted SAR is < 1.2 W/kg,
SAR is not required for the band with lower maximum output power in that test configuration; otherwise, each band
is tested independently for SAR.

3) The highest reported SAR for main/aux antenna is adjusted by the ratio of U-NII-1 to U-NII-2A

specified maximum output power and the adjusted SARis < 1.2 W/kg . So U-NII-1 mode is not required.
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13. SAR Measurement Variability

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

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

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg;
steps2) through 4) do not apply.

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

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

4) Perform a third repeated measurement only if the original, first or second repeated
measurement is 21.5 W/kg and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

Table 13.1: SAR Measurement Variability for Body Value (19)

Frequency Test Original SAR First Repeated The Rati second repeated
e Ratio
MHz Ch. Position (Wikg) SAR (W/kQg) (2g9)(W/kg)
5260 52 Edge 1 0.839 0.743 1.13

Note: According to the KDB 865664 DO1repeated measurement is not required when the original
highest measured SAR is < 0.8 W/kg.
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14.Evaluation of Simultaneous

Position Applicable Combination

Simultaneous

Body WLAN 5GHz+ Bluetooth

Transmission

The EUT only one TX antenna, So simultaneous transmission SAR evaluation is not required.
Note:

1. The EUT supports the Main antenna with TX/RX diversity function for WLAN and Bluetooth, the Auxiliary
antenna with TX/RX diversity function for WLAN and Bluetooth.

WLAN 2.4GHz and Bluetooth will not be transmitting at same time.

WLAN 2.4GHz and WLAN 5GHz will not be transmitting at same time.

The reported SAR summation is calculated based on the same configuration and test position.

gor e

Per KDB 447498 D01v06, simultaneous transmission SAR is compliant if,
1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak separation distance is
determined from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (X2, y2, z2) are
the coordinates of the extrapolated peak SAR locations in the zoom scan
If SPLSR < 0.04, simultaneously transmission SAR is compliant
3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg

SUM > SAR1g ChainO WLAN 5GHz + Chainl Bluetooth
Dist Standal SAR(1g) [W/kg] SUM
istance andalone
) ¥ e SAR(1g)Wikg]
Position
mm] Main Antenna Aux Antenna Main ant 5G+
mm
WLAN 5G Bluetooth Aux ant BT
Edge 1 0 0.839 0.097 0.936
SUM YSAR1g Chainl WLAN 5GHz + ChainO Bluetooth
Dist: Standal SAR(1g) [W/kg] SUM
istance andalone
) VS SAR(1g)[Wikg]
Position
mm] Aux Antenna Main Antenna Aux ant 5G+
mm
WLAN 5G Bluetooth Main ant BT
Edge 1 0 0.684 0.216 0.900
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15. Measurement Uncertainty

Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram

Uncertainty Component Uncertainty Prob. Div. Ci (19) S Vi or Veff
Unc. (1-g)

Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.00 o0
Probe Isotropy 0.50 Rectangular \3 0.7 0.20 o0
Modulation Response 2.40 Rectangular V3 1 1.39 0
Hemispherical Isotropy 2.60 Rectangular V3 0.7 1.05 0
Boundary Effect 0.80 Rectangular \3 1 0.46 0
Linearity 0.60 Rectangular | V3 1 0.35 %
System Detection Limit 1.00 Rectangular | 3 1 0.58 %
Readout Electronics 0.70 Normal 1 1 0.70 0
Response Time 0.00 Rectangular V3 1 0.00 0
Integration Time 2.60 Rectangular \3 1 1.50 0
RF Ambient Noise 3.00 Rectangular | 3 1 1.73 %
RF Ambient Reflections 3.00 Rectangular V3 1 1.73 0
Probe Positioner 1.50 Rectangular | V3 1 0.87 %
Probe Positioning 2.90 Rectangular V3 1 1.67 0

Max. SAR Evaluation 1.00 Rectangular \3 1 0.58 0
Test sample Related
Test sample Positioning 2.9 Normal 2.9 145
Device Holder Uncertainty 3.6 Normal 3.6 5
Dipole
Power drift 5 Rectangular | 3 1 2.89 %
Dipole Positioning 2 Normal 1 2.00 0
Dipole Input Power 5 Normal 1 5.00 0
Power Scaling 0 Rectangular | 3 1 0.00 %
Phantom and Tissue Parameters
Phantom Uncertainty 6.1 Rectangular \3 1 3.52 0
SAR correction 1.9 Rectangular | 3 1 1.10 %0
Liquid Conductivity (target) 5 Rectangular \3 0.64 1.85 0
Liquid Conductivity (meas) 2.5 Rectangular V3 0.78 1.13 0
Liquid Permittivity (target) 5 Rectangular V3 0.6 1.73 0
Liquid Permittivity (meas) 2.5 Rectangular \3 0.26 0.38 0
Temp. unc. - Conductivity 0.18 Rectangular V3 0.78 0.08 o0
Temp. unc. - Permittivity 0.54 Rectangular \3 0.23 0.07 o0
Combined Std. RSS 11.51 387
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Uncertainty

Expanded STD Uncertainty k=2 23.02%
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16. Main Test Instrument

Table 16.1: List of Main Instruments

No. Name Type Serial Number Calibration Date Valid Period
01 Network analyzer N5242A MY51221755 Jan 6, 2017 1 year
02 Power meter NRVD 102257

100644 May 11, 2017 1 year
03 Power sensor NRV-Z5

100241
04 Signal Generator E4438C MY49072044 May 11, 2017 1 Year
05 Amplifier NTWPA-0086010F 12023024 No Calibration Requested
06 Coupler 778D MY4825551 May 11, 2017 1 year
07 BTS E5515C MY50266468 Jan 6, 2017 1 year
08 E-field Probe EX3DV4 3798 July 26, 2017 1 year
09 DAE SPEAG DAE4 1245 July 20, 2017 1 year
10 Dipole SPEAG D2450V2 858 Oct 30.2015 3 year
11 Dipole SPEAG D5GHzV2 1121 March 24,2017 1 year
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ANNEX A. GRAPH RESULTS

IEEE802.11b Body Edge 1 CH11 Chain0

Date/Time: 2017/11/28

Electronics: DAE4 Sn1245

Medium parameters used: f = 2462 MHz; o = 1.992 S/m; ¢, = 52.834; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: Wifi 2450 2450; Frequency: 2462 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2017
IEEEB02.11b Body Edge 1 CH11 ChainO/Area Scan (91x121x1):
Measurement grid: dx=10 mm, dy=10 mm

Maximum value of SAR (Measurement) = 1.08 W/kg

IEEE8B02.11b Body Edge 1 CH11 Chain0/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 5.056 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 1.61 W/kg

SAR(1 g) = 0.625 W/kg; SAR(10 g) = 0.242 W/kg

Maximum value of SAR (measured) = 1.07 W/kg

Wikg
—1.070
L 0.856
0.643
L
'
0.429
0.215
0.00133 r

Fig.1 IEEE802.11b Body Edge 1 CH11 ChainO
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IEEE802.11b Body Edge 1 CH11 Chainl

Date/Time: 2017/11/28

Electronics: DAE4 Sn1245

Medium parameters used: f = 2462 MHz; 0 = 1.992 S/m; €, = 52.834; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: Wifi 2450 2450; Frequency: 2462 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2017
IEEE8B02.11b Body Edge 1 CH11 Chainl/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 0.610 W/kg

IEEE8B02.11b Body Edge 1 CH11 Chainl/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 6.852 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.843 W/kg

SAR(1 g) = 0.331 W/kg; SAR(10 g) = 0.140 W/kg

Maximum value of SAR (measured) = 0.558 W/kg

Wikg
— 0.558
L 0.446

0.335

? —

0.223 |

0.112

0.000495 r

Fig.2 IEEE802.11b Body Edge 1 CH11 Chainl
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BT2.1 Body Edge 1 CH78 Chain0

Date/Time: 2017/11/28

Electronics: DAE4 Sn1245

Medium parameters used: f = 2480 MHz; 0 = 2.014 S/m; €, = 52.773; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: BT 2450; Frequency: 2480 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2017
BT2.1 Body Edge 1 CH78 Chain0/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 0.160 W/kg

BT2.1 Body Edge 1 CH78 Chain0/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.462 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.295 W/kg

SAR(1 g) = 0.111 W/Kkg; SAR(10 g) = 0.042 W/kg

Maximum value of SAR (measured) = 0.219 W/kg

Wikg
—0.219
0175
0.131
®
’
0.088

0.044

7.59e-00¢ r

Fig.3 BT2.1 Body Edge 1 CH78 Chain0
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BT2.1 Body Edge 1 CH78 Chainl

Date/Time: 2017/11/28

Electronics: DAE4 Sn1245

Medium parameters used: f = 2480 MHz; 0 = 2.014 S/m; €, = 52.773; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: BT 2450; Frequency: 2480 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2017
BT2.1 Body Edge 1 CH78 Chainl/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 0.0928 W/kg

BT2.1 Body Edge 1 CH78 Chainl/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 3.359 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.119 W/kg

SAR(1 g) = 0.051 W/kg; SAR(10 g) = 0.023 W/kg

Maximum of SAR (measured) = 0.0898 W/kg

Wikg
— 0.090
— 0.072
0.054
, g
0.036
\
0.019
0.000861 r—
Fig.4 BT2.1 Body Edge 1 CH78 Chainl
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IEEE802.11a Body Edge 1 CH52 Chain0

Date/Time: 2017/11/26

Electronics: DAE4 Sn1245

Medium parameters used: f = 5260 MHz; o = 5.257 S/m; €, = 49.975; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-2A5G; Frequency: 5260 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.67, 4.67, 4.67); Calibrated: 7/26/2017
IEEE802.11a Body Edge 1 CH52 Chain0/Area Scan (101x131x1):

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

Maximum value of SAR (Measurement) = 2.40 W/kg

IEEE802.11a Body Edge 1 CH52 Chain0/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 3.337 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 4.33 W/kg

SAR(1 g) = 0.839 W/kg; SAR(10 g) = 0.215 W/kg

Maximum of SAR (measured) = 2.17 W/kg

Wikg
—2.170

—{1.736

1.302

0.569

0.435

0.000984 r-

Fig.5 IEEE802.11a Body Edge 1 CH52 Chain0
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IEEE802.11a Body Edge 1 CH64 Chainl

Date/Time: 2017/11/26

Electronics: DAE4 Sn1245

Medium parameters used: f = 5320 MHz; 0 = 5.335 S/m; €, = 49.876; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-2A5G; Frequency: 5320 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.67, 4.67, 4.67); Calibrated: 7/26/2017
IEEE8B02.11a Body Edge 1 CH64 Chainl/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 1.13 W/kg

IEEE8B02.11a Body Edge 1 CH64 Chainl/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 6.374 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 0.624 W/kg; SAR(10 g) = 0.179 W/kg

Maximum of SAR (measured) = 1.67 W/kg

Wikg
—1.670

—1.336

1.002

0.668

0.334

0.000479 r

Fig.6 IEEE802.11a Body Edge 1 CH64 Chainl
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IEEE802.11a Body Edge 1 CH144 Chain0

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5720 MHz; 0 = 5.911 S/m; ¢, = 49.042; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-2C 5G; Frequency: 5720 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.45, 4.45, 4.45); Calibrated: 7/26/2017
IEEE802.11a Body Edge 1 CH144 ChainO/Area Scan (101x131x1):

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

Maximum value of SAR (Measurement) = 0.870 W/kg

IEEE802.11a Body Edge 1 CH144 Chain0/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 3.524 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 2.55 W/kg

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.114 W/kg

Maximum of SAR (measured) = 1.31 W/kg

Wikg
—1.310

—{1.048

0.786

0.524

0.262

S s

Fig.7 IEEE802.11a Body Edge 1 CH144 Chain0
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IEEE802.11a Body Edge 1 CH144 Chainl

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5720 MHz; 0 = 5.911 S/m; ¢, = 49.042; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-2C 5G; Frequency: 5720 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.45, 4.45, 4.45); Calibrated: 7/26/2017
IEEE8B02.11a Body Edge 1 CH144 Chainl/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 1.30 W/kg

IEEE8B02.11a Body Edge 1 CH144 Chain1l/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 3.212 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 2.89 W/kg

SAR(1 g) = 0.518 W/kg; SAR(10 g) = 0.145 W/kg

Maximum of SAR (measured) = 1.41 W/kg

Wikg
—1.410

—{1.128

0.546

0.564

0.282

S s

Fig.8 IEEE802.11a Body Edge 1 CH144 Chain0
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IEEE802.11a Body Edge 1 CH149 Chain0

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5745 MHz; 0 = 5.948 S/m; €, = 48.991; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-3 5G; Frequency: 5745 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.45, 4.45, 4.45); Calibrated: 7/26/2017
IEEE802.11a Body Edge 1 CH149 ChainO/Area Scan (101x131x1):

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

Maximum value of SAR (Measurement) = 0.896 W/kg

IEEE802.11a Body Edge 1 CH149 Chain0/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 3.199 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 2.75 W/kg

SAR(1 g) = 0.481 W/kg; SAR(10 g) = 0.115 W/kg

Maximum of SAR (measured) = 1.35 W/kg

Wikg
—1.350

—{1.080

0.810

-®

0.540

0.271

0.000679 r-

Fig.9 IEEE802.11a Body Edge 1 CH149 Chain0
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IEEE802.11a Body Edge 1 CH157 Chainl

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5785 MHz; o = 6.006 S/m; €, = 48.92; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5GHz U-NII-3 5G; Frequency: 5785 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.45, 4.45, 4.45); Calibrated: 7/26/2017
IEEE8B02.11a Body Edge 1 CH157 Chainl/Area Scan (91x121x1):

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

Maximum value of SAR (Measurement) = 1.46 W/kg

IEEE8B02.11a Body Edge 1 CH157 Chain1l/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 7.971 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 3.23 W/kg

SAR(1 g) = 0.535 W/kg; SAR(10 g) = 0.154 W/kg

Maximum of SAR (measured) = 1.52 W/kg

Wikg
—1.520
1.216
0.912

? —
0.608

0.304

S s

Fig.10 IEEE802.11a Body Edge 1 CH157 Chainl
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ANNEX B. SYSTEM VALIDATION RESULTS

Body 2450 MHz

Date/Time: 2017/11/28

Electronics: DAE4 Sn1245

Medium parameters used: f = 2450 MHz; 0 = 1.978 S/m; €, = 52.879; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: CW 2450; Frequency: 2450 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2017
System Validation (Ex-Probe)/Area Scan (71x61x1):

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

Maximum value of SAR (Measurement) = 21.7 W/kg

System Validation (Ex-Probe)/Zoom Scan (7x7x7)/Cube O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 90.14 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.37 W/kg

Maximum value of SAR (measured) = 21.0 W/kg

Wikg
—21.000

—{16.819

12.637
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4.274
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Body 5200 MHz

Date/Time: 2017/11/26

Electronics: DAE4 Sn1245

Medium parameters used: f = 5200 MHz; 0 = 5.13 S/m; €, = 50.153; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: 5000MHz; Frequency: 5200 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.81, 4.81, 4.81); Calibrated: 7/26/2017

d=10mm, Pin=100mW, f=5200 MHz /Area Scan (91x91x1):

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

Maximum value of SAR (Measurement) = 17.3 W/kg

d=10mm, Pin=100mW, f=5200 MHz/Zoom Scan (4x4x1.4mm, graded), dist=1.4mm
(7x7x7)/Cube O:

Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.82 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.28 W/kg; SAR(10 g) = 2.04 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

Wikg
—18.900

—15.121
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Body 5300 MHz

Date/Time: 2017/11/26

Electronics: DAE4 Sn1245

Medium parameters used: f = 5300 MHz; o = 5.31 S/m; & = 49.906; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: CW 5000MHz; Frequency: 5300 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.67, 4.67, 4.67); Calibrated: 7/26/2017
d=10mm, Pin=100mW, f=5300 MHz/Area Scan (91x91x1):

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

Maximum value of SAR (Measurement) = 17.1 W/kg

d=10mm, Pin=100mW, f=5300 MHz/Zoom Scan dist=1.4mm (7x7x7)/Cube 0O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.10 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.14 W/kg; SAR(10 g) = 1.99 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

Wikg
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Body 5500 MHz

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5500 MHz; o = 5.592 S/m; ¢, = 49.514; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: CW 5000MHz; Frequency: 5500 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.26, 4.26, 4.26); Calibrated: 7/26/2017
d=10mm, Pin=100mW, f=5500 MHz/Area Scan (91x91x1):

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

Maximum value of SAR (Measurement) = 18.3 W/kg

d=10mm, Pin=100mW, f=5500 MHz/Zoom Scan dist=1.4mm (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.53 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.3 W/kg

SAR(1 g) = 7.56 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 20.3 W/kg

Wikg
— 20.300
—{16.240
12.181
g.121 '
Y
4.062
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Body 5600 MHz

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5600 MHz; o = 5.685 S/m; ¢, = 49.362; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: CW 5000MHz; Frequency: 5600 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.18, 4.18, 4.18); Calibrated: 7/26/2017
d=10mm, Pin=100mW, f=5600 MHz/Area Scan (91x91x1):

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

Maximum value of SAR (Measurement) = 20.3 W/kg

d=10mm, Pin=100mW, f=5600 MHz/Zoom Scan dist=1.4mm (7x7x7)/Cube 0O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.09 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 40.2 W/kg

SAR(1 g) = 8.07 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 21.9 W/kg

Wikg
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Body 5800 MHz

Date/Time: 2017/11/27

Electronics: DAE4 Sn1245

Medium parameters used: f = 5800 MHz; o = 6.035 S/m; ¢, = 48.901; p = 1000 kg/m3
Ambient Temperature:22°C Liquid Temperature:22°C

Communication System: CW 5000MHz; Frequency: 5800 MHz; Duty Cycle: 1:1
Probe: EX3DV4 - SN3798ConvF(4.45, 4.45, 4.45); Calibrated: 7/26/2017
d=10mm, Pin=100mW, f=5800 MHz/Area Scan (91x91x1):

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

Maximum value of SAR (Measurement) = 20.1 W/kg

d=10mm, Pin=100mW, f=5800 MHz/Zoom Scan dist=1.4mm (7x7x7)/Cube O:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.03 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 39.8 W/kg

SAR(1 g) = 7.98 W/kg; SAR(10 g) = 2.2 W/kg

Maximum value of SAR (measured) = 21.6 W/kg

Wikg
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ANNEX C. SAR Measurement Setup

C.1. Measurement Set-up

The DASY5 system for performing compliance tests is illustrated above graphically. This system

consists of the following items:

obat conroier

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.
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® 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"rd curve fitting. The approach is stopped at

reaching the maximum.

Probe Specifications:

Model: EX3DV4

Frequency

Range: 700MHz — 6GHz

Calibration: In head and body simulating tissue at

Frequencies from 835 up to 6000MHz
Linearity: Picture C.2 Near-field Probe
+ 0.2 dB(700MHz — 6.0GHz)
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

Tip-Center: 1 mm

Application:SAR Dosimetry Testing
Compliance tests of mobile phones

Dosimetry in strong gradient fields

Picture C.3 E-field Probe
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C.3. E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to

a known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if 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 in the volumetric center of the cavity and at the proper orientation with the field. The probe
is then rotated 360 degrees until the three channels show the maximum reading. The power
density readings equates to 1 mW/ cm?.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based

temperature probe is used in conjunction with the E-field probe.

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

AT = Temperature increase due to RF exposure.

E -0

o,

SAR =

Where:
o = Simulated tissue conductivity,

p = Tissue density (kg/m3).

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
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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
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C.4.2. Robot

The SPEAG DASY system uses the high precision robots (DASY5: RX90L) 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)

YV V V V

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

shields)

Picture C.5 DASY5

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.
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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

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 6 =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
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the Twin-SAM and ELI phantoms.

Picture C.7: Device Holder Picture C.8: Laptop Extension Kit
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C.4.5. Phantom

Phantom for compliance testing of handheld and body-mounted wireless devices in the
frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with the latest draft of the standard
IEC 62209 Part Il and all known tissue simulating liquids. ELI4 has been optimized regarding its
performance and can be integrated into our standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the phantom allow installation of the complete
setup, including all predefined phantom positions and measurement grids, by teaching three
points. The phantom is supported by software version DASY5.5 and higher and is compatible with
all SPEAG dosimetric probes and dipoles

Shell Thickness: 2 +0.2 mm
Filling Volume:  Approx. 25 liters
Dimensions: 600 x 400 x 500 mm (H x L x W)

Available: Special

Picture C.9: ELI4 Phantom
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ANNEX D. Position of the wireless device in relation to the

phantom

D.1. Tablet mode considerations

This EUT was tested in four different positions. They are rear side of tablet, Edge 1, Edge 2, Edge
4.In these positions, the surface of EUT is touching with phantom Ocm.

W "

o

Fig  lllustration for Lap-touching Position
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D.2. Notebook bystanders mode considerations
The integrated antenna(s) are located in the back side of the display screen, the back side shall be
facing towards the flat phantom at a distance is 20 mm.
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D.4. DUT Setup Photos

Picture D.6 DSY5 system Set-up

Note:

The photos of test sample and test positions show in additional document.
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ANNEX E. Equivalent Media Recipes

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, 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. It's satisfying the latest tissue dielectric parameters

requirements proposed by the IEEE 1528 and IEC 62209.

Table E.1: Composition of the Tissue Equivalent Matter
835 835 1900 1900 2450 2450
Head Body Head Body Head Body

Frequency (MHz)

Ingredients (% by weight)

Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric

€=41.5 €=55.2 €=40.0 €=563.3 €=39.2 €=52.7
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95

Parameters

Target Value

Table E.2: Simulating Liquids for 5 GHz, Manufactured by SPEAG

Ingredients (% by weight)
Water 78

Mineral oil 11
Emulsifiers 9

Additives and Salt 2
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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 bevalidated with the SAR system(s) that operates with such components.

Table F.1: System Validation Part 1

System Validation Frequency | Permittivity | Conductivity o
Probe SN. Liquid name
No. date point € (S/m)
1 3798 Body 2450MHz 2017-11-28 2402MHz 53.03 1.922
2 3798 Body 2450MHz 2017-11-28 2441 MHz 52.905 1.967
3 3798 Body 2450MHz 2017-11-28 2480 MHz 52.773 2.014
4 3798 Body 2450MHz 2017-11-28 2412 MHz 53.003 1.933
5 3798 Body 2450MHz 2017-11-28 2437 MHz 52.916 1.963
6 3798 Body 2450MHz 2017-11-28 2462 MHz 52.834 1.992
7 3798 Body 5000MHz 2017-11-26 5260 MHz 49.975 5.257
8 3798 Body 5000MHz | 2017-11-26 5260 MHz 49.935 5.285
9 3798 Body 5000MHz | 2017-11-26 5280 MHz 49.906 5.31
10 3798 Body 5000MHz | 2017-11-26 5300 MHz 49.876 5.335
11 3798 Body 5000MHz 2017-11-27 5320 MHz 49.514 5.592
12 3798 Body 5000MHz 2017-11-27 5500 MHz 49.373 5.697
13 3798 Body 5000MHz 2017-11-27 5580 MHz 49.231 5.79
14 3798 Body 5000MHz 2017-11-27 5640 MHz 49.042 5911
15 3798 Body 5000MHz 2017-11-27 5720 MHz 48.991 5.948
16 3798 Body 5000MHz 2017-11-27 5745 MHz 48.921 6.006
17 3798 Body 5000MHz 2017-11-27 5785 MHz 48.82 6.066
Table F.2: System Validation Part 2
Sensitivity PASS PASS
Cw

Tl Probe linearity PASS PASS

Probe Isotropy PASS PASS

Mod MOD.type GMSK GMSK

Validation MOD.type OFDM OFDM
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ANNEX G. Probe and DAE Calibration Certificate

Calibration Laboratory of Ay — o—
Schmid & Partner & g/""_ g Service suisae d'étalonnage

Engineering AG % Servizo svizzero di tarstura
Zoughuusatrasss 43, §004 Zurich, Switserisnd % 4.7]‘}-’3' S Swiss Colibeation Service
Accracing Ly the Swiss Accredtation Servce (SAS) Accreditation No.: SCS 0108
The Swisa Accreditation Service is one of the signatories 1o the EA
Muttilateral Agreement for the recogniticn of catitration certificates
cliest  CCS-CN (Auden) Certiticate No: DAE4-1245_Jul17
CALIBRATION CERTIFICATE
Ctjoct DAEA4 - SD 000 DO4 BM - SN: 1245
Calbestion procedurads) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)
Caltxation dater July 20, 2017
Ths X the hiity o , which reallze the phy unies of (59,
e and the inties with probatilly are given on the following pages and aro part of the cartificain
Al cab have bean in the cosed y tacaly P {22 5 95°C and humidiy < 70%
Catitirntion Equipmunt used (MBTE critical for caibrtion)
Primary Star | Cal Dale (Cartficate Ho.) c
Kaithloy Mulsmetor Type 2001 | 58: 0810273 09-Sap-16 {No: 19065) Sep17
Secondary St lIns Chwck Do {in house) Scheduled Chock
Auto DAE Calfitention Ul SE UWS 083 AA 1001 05-Jan-17 (n house check) in house check: Jan-1h
Catbrator Box V2.1 SE UMS 008 AA 1002  05-Jan-17 {in houna aheck) In house chack: Jan-18
Nane Function Sgratun
Calbeatod by Cominigue Stelfan Laboratory Tacteksian &
Aggioved Sven Kibn Deputy Manager 1 i 7
= iy at Uktsr/
Mooed! Jay 20, 2017
Thin Ul shak not be rege excapt In ful without wiition app of Mo Y.
Cortificate No: DAE4-1245_Jult? Page 1016
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SAR Test Report Reported No.: 117D00260-SAR01

A
=

Schenid & Paitner Erginennng AG S e e a g

Teoghmantisse 43, BOOA Zurch, Svatzuriund
Phone «41 43 235 9700, Fax «47 44 2459778
nfot®spang com, httocfwww speag coen

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unil is a delicate, high precison inst nt and requi ful treatment by the user. Thare are no
setviceable parts inside the DAE. Special stention shall be given fo the following points:

Battory Exchange: The battery cover of the DAE4 unil is closed using o screw, over lightening the scrow may
cause the threads inside the DAE to wear out.

qudtmmummmwwvucbruuuum.mmtuum.wpaam-
DAE in an antistalic bag. This antistalic bag shall than be packed into a larger box or container which protects the
DAE from imp during transportation, The package shall be marked to indicate that s fraglie instrument is
Inside,

E-Stop Failures: Touch detection may be malfunctioning due 1o broken magnets in the E-stop. Rough handiing
aof the E-atop may lead to damage of these magnets. Touch and collision erors are often caused by dust and din
accumulated i the Estop, To prevent Eslop failure, the customer shall always mount the probe (o the DAE
carelully and keep the DAE unit in & non-dusty environment if not used for measurements

Repair Minor repairs are parformed at no extra cost during the annual callbraton However, SPEAG reserves
1he right to charge for any repair especially It rough unprof al handling d the defect

DASY Configuration Files: Since the exact values of the DAE inpul resistances. as measwed during the
caiibeation procedure of a DAE und, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration e

nt Note:
Warranty and calibration is void If the DAE unit is disassembled partly or fully by the
Customer.

Note:
Never attempl to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by cortified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when Installing the
probe to the DAE. Carefully connoct the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

Schimid & Pariner Enginesnng
TN_BRO40315AD DAES doc 11.12.2009
East China Institute of Telecommunications Page Number 1 750f 119
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ecIT SAR Test Report Reported No.: 117D00260-SAR01
DC Voltage Measurement
AJD - Converter Resolution nominal
High Range 1LSB = 6.1V, full mange =  <100...+300 mV
Low Ranga: LS8 = 61nV, Il range = <1.,....43mV
DASY moasurernant parameters: Auto Zero Time: 3 sac; Measuring time: 3 sec
Calibration Factors X Y rd
High Range 405976 + 0.02% (k«2) | 404.686 1 0,02% (k»2) | 405.823 + 0.02% (kn2)
Low Range 4,00366 + 1.50% (k=2) | 3.68422 + 1,50% (k=2) | 4.02584 + 1.50% (k=2)
Connector Angle
| Connector Angle 1o be used in DASY system 205°+1° |
Certificate No: DAE4-1245_Jul17 Pagedof §
East China Institute of Telecommunications Page Number 176 of 119
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SAR Test Report

Reported No.: 117D00260-SAR01

Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Differance (V) Error (%)
Channel X  +Input 19999334 -3.72 0.00
Channel X + Input 2000385 228 0.01
Channel X ~Input -16090.42 1.70 ©0.01
Channel Y + Input 19999178 -5.46 -0.00
Channel Y + Input 20002.02 0.30 0.00
Channel ¥ ~Input -20000.26 073 0.00
Channol Z + Input 199994 14 -3.09 £.00
Channel Z + Input 20000.91 057 -0.00
Channel Z - Input -20000.60 0.62 -0.00
Low Range Reading (V) Differenco (uV) Ervcor (%)
Channel X + Input 2001 47 0.29 0.01
Channel X + Input 20209 0.42 0.21
Channal X - Input 187.18 108 053
Channel ¥ + Input 200146 025 0.01
Channel ¥ + Input 201.47 0.3t 0.18
Channel Y - Input -198.81 -0.64 0.32
Channel Z +Input 2001.57 0.41 0.02
Channel Z + Input 20130 -0.28 014
Channel Z = Input -200.23 477 0.89
2. Common mode sensitivity
DASY moas parametars: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (V)
Channel X 200 770 8,90
- 200 9.15 820
Channel ¥ 200 722 7.45
- 200 6.67 620
Channel Z 200 -5,90 6.14
- 200 aen 423
3. Channel separation
DASY pa ters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (4V) | Channel ¥ (V) | Channel Z (uV)
Channel X 200 - 352 a4t
Channol ¥ 200 0.08 4.30
Chonnel Z 200 244 7.03
Certificate No: DAEA-1245_Jul17 Page 4 of §
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SAR Test Report

Reported No.: 117D00260-SAR01

4. AD-Converter Values with inputs shorted

DASY p lers: Auto Zoro Time: 3 sec; M ng me: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15881 17340
Channel Y 16455 16613
Channel Z 15938 16783
5. Input Offset Measurement
DASY measuremant paramatars: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Input 10MG
Average (V) | min. Offsot (uV) | max. Oftset (V) “zf,‘,’;"""‘
Channel X 0.84 023 1.93 043
Channel Y 0.3 -4.54 085 043
Channel Z 047 192 051 047
6. Input Offset Current
Naminal Input circuitry offset current on all channels: <25(A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +79
Supply (- Vee) 78
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) .0 46 +14
Supply (- Veo) -0.0m -8 9
Cartificate No: DAEA-1245_Jul17 Poge 5al 5

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301

Page Number
Report Issued Date

178 of 119
: December 14, 2017



(= =
ecIT SAR Test Report Reported No.: 117D00260-SAR01
Cnlibnt;o;:;::nm of z‘@‘: s ocher Katlt

c Sarvice suisse ¢otalonnage
i Servizio svizzero di taraturs
"//n?; S gwins Calibeation Service

Engineering AG
Zoughausstrasse 41, 8004 Zurich, Switzeriand
il
Accrediod by the Swiss Accrediaten Senvice (SAS)
The Swise Acersditation Service Is ono of the signatosies 50 the EA
Mutttaseral Agraement for the recogeition of caliration cerfificates

tsamt  CCS-CN (Auden)

Acereditation ¥0.: SCS 0108

Coriticate No: EX3-3798_Jul17

CALIBRATION CERTIFICATE
Otiect EX3DV4 - SN:3798
Casbration procedueds) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-fieid probes

Cafiteaton dato July 26, 2017

This ceriilcate the ¥ 10 whwch renkIo D phywcal wiis of measurements (51)
The and the wih are given on tha lolowing pages ind ane pan of ihe cortifcatn
AN have boen in e dosod wbocatory tacity envitonment lempecsture (22 = 3°C and humsddy < 7T0%

Catitraton Equpment used (METE athosl kr caltiton)

Primary Star 0

Ca Dae (Cersicate Mo Schediied Cabtraton
Power mwlor NRP SN TR OdAp 17 (No. 217-0252102622) Age- 18
Power sensot NRP-281 SN 103244 04 Age- 17 (No. 21702821 Apr- S8
Powe senscr NHP 291 SN 103245 04 A1 7 iNo. 21702525} Agpe-18
20 i Aanuser SN: 88277 (209) OF-Ape-17 {No. 21702520} Apt- 18
Relererce Probe ES3ONZ SN 3013 31.00c-16 (No. EES.2013_Dee 36} Dec-17
DAE4 SN 600 7-Dec- 10 {No. DAE4-660_Dec18) Dec-17
Secondary Sandads n Check Dato {in house) Schedidod Crach
Puower meter E44190 SN GBM 1280874 06 Ape- 10 (v horase thack Jun- 0} In house check Jus-18
| Powsr senscr Ead128 SN: WY4 1498087 00-Ape-16 (o house check an-16) I house chack Jua 18
Poww senocr E44124 SN: 0001 102490 OB-Ape- 16 {9 houne check Jun- 16} In house check: Jun- 18
RF generator HI 8841C SN: USIG42U01 700 O4-Aug U8 (in hoese check Jun. 1) In house check: Jun. i
Hutwork Analyver HP B753E SN USITI00585 18-0xs-01 (in house check Oct-18) In house check: Oct 17
Niwre Furctien Sigrature
Calerated by Michaal Wt Lekormory Technicisn m‘r—
Apgrersnd by Kata Pokavic Tectwical Manigor W
Jesund. ity 26, 2017
Tha shard not be rep ezt @l withoul seien approvat of ihe Y.
Canficate No: EX3-3798_J17 Page 10l 11
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T SAR Test Report Reported No.: 117D00260-SAR01

A

Calibration Laboratory of “‘"*vx cher Kait

S
Schmid & Partner Bervice suisee dilalommige
EnglnoeringlAG w c
Zoughmssstanse 43, 1004 Zurich, Switcerland T 7 w,.

Accrodind by he Swivs Accredtison Sorvioe (SAS) Accreditaion No.: SCS 0108
The Swiss Accredtation Service is ane of the signatories 1o the EA
Multiiatoral Agresment for the rocognition of colitration conificates

Glossary:

TSL ligsue semulaling liguid

NORMx.y.2 sensitivity in free space

ComvF sensifivity in TSL / NORMx.y.2

DCcP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polanzation § lirohhonMmumﬁummmwwmbcam(ltmmmomm.
e, B =0 s normal to probe axis

Connector Angle information used in DASY systam 10 algn probe sensor X 1o the robot coordinate system

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 §2208-1, *, "Measurement procodure for the assessment of Specific Absorption Rate (SAR) from hand-
mummmwdmmmwmu(twwdmuunocmr July 2016

c) 1EC 62208-2, “Procedure 10 determine the Specific Absorption Rate (SAR) for wireless communication devices
used in cose proximity to the human body {frequency range of 30 MHz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

o NORMy.y.z: Assessed for E-fieid polarzation 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide),
NORMx,y.z are only inMermediate values, Le., ummdmyzdmmlmms'w
uncertainty inside TSL (see below ConvF).

o NORM{x.y.z = NORMx.y.z * fraquency_response {see Frequency Response Chart). This nearization is
mplemended in DASY. 4memWNn427Mumwotmhmmymiimw
n the stated uncertainty of ConvF.

o DCPx.y,z: DCP are numerical linsarzation parameters assessed based ca the data of power sweep with CW
signal (no uncertainty required), DCP doas not depend on frequency nor media,

* PAR: PAR s the Peak o Average Ratio that is nol calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dryz VRxy.r A B, C, D are numerical Iinearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR & the maximum calbration range expressed in RMS voltage across the diode,

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for 1 > 800 MHz The same setups are used for assessment of the parameters apphied for
boundary compensation (alpha, depth) of which typical uncensinty values are given These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The senstivity in TSL corresponds
1o NORMx,y,2 * ConviF whereby the uncertainty corresponds to that given for Canvf, A frequency
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MMz 1o £ 100

MHz,

*  Sphencal isotropy (30 deviation from isotrapy): = a hield of low gradionts realized using a flat phantom
axposed by a paich antenna.

o Sonsor Offset: The sensor offset corresponds 1o the offset of vinual measurement canter from the probe tip
{on probe axis), No tolerance requred,

o Connector Angfe: The angle is assassed using the information gained by determining the NORMx (no
unoertanty required).

Cotificato No: EX3-3796 17 Fage Zof 11
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T SAR Test Report Reported No.: 117D00260-SAR01

A

EX30V4 - SN aT08 July 26, 2017

Probe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 26, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cortificate Mo: £X3.3798_July? Page 3of 11
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SAR Test Report

Reported No.: 117D00260-SAR01

EX30V4- SN3788

July 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters
Sansor X Sensor Y Sensor Z Unc (k=2)
Norm (pVHVImY'Y 0.53 0.49 0.57 + 101 %
DCP (mV)" 100.5 984 9.6
Modulation Calibration Parameters
uin Communication System Name A ) c ) VR Unc"
4 | e8 |esvpv| | dB | mv | (k)
L oW x| 00 00 | 1o | 000 | 1508 | 127%
Y 00 00 1.0 1499
2 [T 00 1.0 140.8

probability of approximately 95%.

The ed uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage

:HnumdmmKVZQthE’WMMY&MP@nSNﬂ

y not rog
" Uncentainty is determined uning the max. doviation fiom lneor
Sarkd valun

»dn

for the squaso of the

Certilicate No: £X3-3708_Jult?

Page 4 of 11
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ecIT SAR Test Report Reported No.: 117D00260-SAR01
EX3DVA- SN:3708 July 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHn© mﬁx' “W ConvF X | ComvF Y | ConvFZ | Alpha® ‘:-’-‘3' 3'—7:
835 415 0.90 965 865 965 046 0.86 +120%
900 415 0.97 9.39 9.39 9.39 048 0.83 £120%
1810 40.0 1.40 8.15 B.15 8.15 0.36 0.80 £120%
1900 400 1.40 807 B.O7 8.07 032 0.85 +12.0 %
2450 392 1.80 740 740 740 032 0.90 £120%

| 5200 160 4.66 520 5.20 520 035 | 180 | £131%
5300 359 4,76 494 404 4.94 0.35 1.80 £131%
5500 358 496 478 478 4.78 040 1.80 131 %

5600 385 507 A472 472 472 040 1.80 £131%
5800 353 527 479 479 4.79 040 1.80 +13.1%

‘rmmmmmmmmmmmmvuanm(-h-n dnuwmsowu The
uncertanty s the RSS of e Comnf y and the teed ¥

below 300 Ve s £ 10, nmmmnmuc«nrmnw o, 12, mumu«:m Above 5 Gz lrequency
vikdity con be extended ta & 110 MHz.

" M froguoncion below 3 GH. the valdily of tissue paramelons (x and o} can e relased 10+ 10% ¥ kguad compensation formida & spplied 1o
measured SAR values. Al boguencies stove 3 GHZ. the vakdty of Issue parameters (c 060 o) I8 restoted 10 £ 5% The uscentsinly is the RES of
n(:omf for targot Yssue

7 Npha/Oepth are dung SPLAG Ihat the davigtion due o ihe dary efect after
Mwarys hrss than 3 ‘lhlmhdo-N!hnamnﬂhimhmumummmmmmmw
charmater from Ihe boundary

Corticate No: EXLA798_Jul 17 Page 5 of 11
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EXIDV4- SN:3758 July 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth & Une

1(MHz)€ | Pormittivity’ (5/m)" | ConvFX | ConvFY | ConFZ | Alpha® | (mm) (k=2)
835 552 0.97 9.35 9.35 9.35 0.55 0.80 +12.0 %
200 5.0 1.05 917 9.17 9.17 0.42 0.86 + 12.0%
1810 53.3 1.52 7.81 7.81 781 0.44 0.80 +12.0%
1900 53.3 1.52 7.75 7.75 7.75 0.45 0.80 +12.0%
2450 527 1.95 732 7.32 7.32 043 0.92 +12.0%
5200 49.0 5.30 4.81 481 4.81 0.35 1.90 +13.1%
5300 489 542 4.67 4.67 4.67 0.35 1.90 +13.1%
5500 48.6 565 4,26 426 4.20 0.40 1.90 +13.1 %
5600 44.5 577 4.18 4.18 4.18 0.40 1.90 +13.1%
5800 482 6.00 4.45 445 4.45 0.40 1.90 +13.1%

*rmnmmmuuu.mmwwmwvuA“m(nohmm mummsowh Trw
uncortainty is e FKSS of the Comé® ol calention and the y fot ¥ vakdity
bokow 300 MH2 j8 » 10, 25, 40, 50 ana 70 M2 lor ConvF assessments of 30, 64, 128, lmmmmum msomuw-:y
valicity can be sxiended 10 + 110 MMz
A1 raquoncies below 3 GHZ. B viskdity of issue poarametars (x aed ¢) can be relied %0 2 10% # liguid compensation formiuta s appled 10
measawod SAR valuos. Al freguoncies sbove 3 GH, the valaily of lisaun peamelon {r and o) m ealicsed 1o « 5% The uncedariy is the RSS of
mcmmn,mmmwmmm

re datererinad during calibaalion. SPEAG i the due 10 the y eflect altor
Mbulhuu mtwmmzmmm.nulmmuwnwmwmmnmw
diarneter from the boundary,

Cenificata No: EX3-3768_Jun7 PageBot 11
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EX30V4- SN:3798 July 26, 2017
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

15 B

144
=, b o
2 .
g ,2,
E |
E ¢ -
g F *t-
§|01> - . POR— S——— 4
% 09-
c
g 08+
% oors

-
06
OSAJAI'J Jll;_'j _._A‘_*»A_J_l 'AJIA ‘AIL
0 500 1000 1500 2000 2500 3000
1 [MHz)
el ood
u inty of Froquency Resp of E-field: £ 6.3% (k=2)
(‘:\lhc?loNo EX3-3708_Jult7 Page 7ol 11
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T SAR Test Report Reported No.: 117D00260-SAR01

A

EX30Vv4- SN37I6 Juty 26, 2017
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
- 5
Tot : : ? Ta % ? :

054

e o T S S B e Y PGS S B DPSFSIF WP S

Enor (dB|

hed - - - - : i 3 |
I | 1 I
> 150

ff*’“‘u Mf%‘!h '\ﬂ;dﬂ: .'ea;v!m

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Certdicato No: EX3-37968_ 7 PageBol 1
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EX30VA- SN-3758 Juty 26, 2017
Dynamic Range f(SAR.4)
(TEM cell , o= 1900 MHz)
10* ! ;. . '
g 0%+ l 4 s
E 10 i ,
1074 d=i
N IS0 S SN U 1315 IS SR R A bl
10 10° 10 10 10 W 10
SAR [mWicm3}
2] ]
not compensatod compensaled
2 - — ———
g !
0 0-"'0'*—0-¢q,.‘...‘.'r<.-0—0-¢- s o ||
; 0
541 {11 [1§
2 T T T > [ -3
10 102 10 105 10 3 10
SAR (mWiemd|
*] 1)
not compensated compensater
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cortficate No: EX3-3788_Jul17 Page 9ol 11
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SAR Test Report Reported No.: 117D00260-SAR01

EXI0OV4- SN-3708 July 26, 2017
Conversion Factor Assessment

1 = B35 MHZ WGLS R (H_convF) 1= 1900 MMz WGLS R22 (H_convF)

.....

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

.b‘-,é-'\ol-

10 08 08 L4 V2 00 02 04 0C8 O0 1.0

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certilicate No: EX3-3768_Jult? Page 10 of 11

East China Institute of Telecommunications Page Number : 88 of 119
TEL: +86 21 63843300FAX:+86 21 63843301 Report Issued Date  : December 14, 2017



(=%
ecIT SAR Test Report Reported No.: 117D00260-SAR01
PX0Ve- SesTos Judy 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Paramators
Soansor Aargemen o Tranguiar
Conngeton Angle {*) -319.5
Mechancal Surtace Detechon Moda unatied

| Opical Suracs Detection Mode 1 deabind
Probe Oversl Length 337 mm
Probe Body Dvameter 10 mm
Tio Langih T Timm |
Tip Diaeneter 25mm

i Proda Tip ¥ Sesmoe X Calhrabon Pore 1 mm

[ Fraba Tip i Sereo Y Calbraton Pork Tmm
Proba Tip ¥ Seraor Z Calbeation Point ' mm
Recommended Measitsnent Dstanoe from Sudace 14 mm

Confcole No EX3-0790 17 FPage ol 1
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T SAR Test Report

Reported No.: 117D00260-SAR01

Ti: LR 8.8 08

€° in Cateboration with

Add: No.$1 Xucyuun Rood, Huodian Districe, Beyjing, 100191, China

1ol +86-10-62304633.2079
E-mail: ctehZ chinatth com

Fax: +86-10-62304633-2504

Client ECIT Certificate No:
bt oassovz- ot
Garbraton Procsdres for dpoe validatn s
Calbration date. October 30, 2015

humedity<70%.

Calibration Equipment used (M&TE critical for calibration)

W,
R
S\\\:// %

Y

%Y
4

Z15-97171

This: calibration Cenlificate ¢ocuments the traceability to national standards, which realize the physical units of
moasummems(Sl).Mnmmmsmmmmsmhcmﬁmwmlwmgmmmemmmg
pages and are part of the certificate.

All calibrations have been conducted in the closed iaboratory facility. environment temperature(z2:+3)C and

s .
Do CALISRATION

Primary Standards D# Cal Date{Calibrated by, Centificate No.) Scheduled Calibration
Power Meter NRP2 101910 01-Jul-15 (CTTL, No.J15X04258) Jun-16
Power sensor NRP-Z81 | 101847 01-Juk-15 (CTTL, No.J15X04258) Jun-16
Reference Probe EX3DV4 | SN 3617 26-Aug-15(SPEAG No EX3-3617_Aug15) Aug-18
DAE4 SN 777 26-Aug-15(SPEAG N0 DAE4-777_Aug1s) Aug-18
Secondary Standards 10 # Cal Date(Callbrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 02-Feb-15 (CTTL, No J15X00729) Feb-16
Network Analyzer ESOTIC | MY46110673  03-Feb-15 (CTTL. No.J15X00728) Feb-18
Na(mer Function s_dgnatum
Reviewed by: CiDmnyuan  SARProject Leader o - A
(et & Lu Bingsong Deputy Dicector of the laboratory ?LW:;Q

Issued: November 6, 2015

meibmimwﬁﬁmwshaﬂnalbemprodmmdeoccapthmumuvmmnaopmvalofmelabomy

Certificate No: Z15-97171
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ecIT SAR Test Report Reported No.: 117D00260-SAR01

C' In Colisboration with

CALIBRATION LABORATORY
Add: No. St Neeyuan Romd, Hiodisa Distnicr, Beifing, 100091, Ching
Vel +E6-10-62506633- 2019 Fax ~86-10.62304633-2504

E-mail cith@chinanl.com Hsip:dwww.chinsiel.on
Glossary:
TSL tissue simutating 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 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

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

Additional Documentation:
d) 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 10 an input power of 1 W at the antenna
connector.

o SAR for nomina! TSL parametars; 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 multiphied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: 215-97171 Page2of §
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SAR Test Report

Reported No.:

117D00260-SARO01

TTL 1088 0

Add: No.3T Xuveysan Road, Hudsan Disrict, Beijang,
Folt +86-10-62304633-2079

(00191, Chima

Fax: #B6-10-62304633.2004

Essail: ¢iidimchinanl com Hetpziwww.chinurl oo
Measurement Conditions
DASY system configuration, as ar as not green on pape 1
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution t, dy. 8z = 5 mm
Frequoncy 2450 MMz & 1 Mz
Head TSL parameters
The following parameters and calculations were applied
Temperatura Permittivity Conductivity
Nominal Head TSL parameters 20°C 392 1.80 mho'm
Measured Head TSL parameters (220:02)°C 41£8% 1.82 mhatm + 6%
Head TSL temperature change during test <10°C - -
SAR result with Head TSL '
SAR averaged over 1 cm’ {1g) of Head TSL Candition
SAR measured 250 mW inpiul powes 132mWig
SAR for nominal Head TSL parameters normalized to 1W 529 mW Ig £ 20.8 % (k=2)
SAR sveraged over 10 i’ (WQ)G;MTSL Condition .
SAR maasured 250 mW nput power S08mWig
SAR for nomiinal Head TSL parametars nomakzed to TW 24.3 mW ig £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperaturo Permittivity Conductivity
Nominal Body TSL parameters 220'C s2.7 1.95 mholm
Measured Body TSL parameters (220£02)°C 53126% 1.94 mho/m + 6 %
Body TSL temperature change during test <1.0°C -— —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 132mwWig
SAR for nominal Body TSL parameters normaized to W 53.1 mW /g £ 20.8 % (k=2)
SAR avaraged over 10 cm’ (10 g) of Body TSL Condition
SAR measurad 250 mW Input power 616mW /g
SAR for nominal Body TSL paramaters noimalized 1o 1W 24.7 mW fg £ 20.4 % {k=2)

Certificate No: Z15-97171

Page 3 of'%

East China Institute of Telecommunications
TEL: +86 21 63843300FAX:+86 21 63843301
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ecIT SAR Test Report Reported No.: 117D00260-SAR01
l; In Collaboration with
CAUBRATION LABORATORY
Add: No.51 Xueyuan Road, Haldinn Distrce. Bedjing, 100191, Ching
Tek“B6-10.62304633-20M  Fax: +86+10-62304633-2504
E-mail; cal@chinani comn Hitpciwwcchinath en
Appendix
Antenna Parameters with Head TSL
Impedance. transformed 1o feed paint 5320+ 8.03)0 I
Rietisn Loss - 23,648 J
Antenna Parameters with Body TSL
Impeadance, transformed to feed point 4980+ 7350
Retum Logs - 22668
General Antenna Parameters and Design
i Electrical Delay (one direction) ] 1.261 ns i
After fong term use with 100W radiated pawer, only a slight warming of the dipols near the feadpoint can
be measured.
The dipole 1s made of standard semirigid coaxial cable. The center conductor of the feading 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, amaieodapsamaddedlomedvpooemmordermmpmv,emumngmn loaded
according o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overail dipcle length is stil according to the Standard
No excessive force must be applied to the dipole arms, because they might bend o the soidered
connections near the feedpoint may be damaged.
Additional EUT Data
Manufactured by | SPEAG |
Certificate No: 21347171 Pagesof§
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Tl; In Coflsboration with
CALIBRATION LABORATORY

Adt No.S1 Xoeyumn Road, Hasdian Destrgt, Beifing, 100098, Ching

Tel:+86- 106230463 3-20M9 Faxz +B6-10-62304633-2504

Esptail: cttl@chinaml. com Hetpowwwechinael cn

DASYS Validation Report for Head TS Date; 10.30.2015

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 858
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium parameters used: £ = 2450 MHz; o = 1816 S/m: er= 40.14; p= 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/EC/ANSI €63.19-2007)

DASYS Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(7.24, 7.24, 7.24); Calibrated: 8/26/2015;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn777; Calibeated; 8/26/2015

« Phantom; Triple Fiat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

«  Measurement SW: DASYS2, Version 52.8 (8): SEMCAD X Version 14.6.10(7321)

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

Reference Value = 106.3 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.5 W/ikg

SAR(1 g) =132 Wikg; SAR(10 £) = 6.06 W/kg

Maximum value of SAR {measured) = 20.3 Wikg

5

0dB =203 Wikg = 13.07 dBW/kg

Certificate No: Z13-97171 Page s ofx
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‘TTL s p e
CALBRATION LABORATORY
Add: No. 31 Xueyuss Road, Hiidian District. Beijing. 100191, Chins

Tel: +86- 10-62504633-207% Faxc 486 10-62309633-2504
Fenzil, cd@ichinaiil. com Hup:Pwaw chinmtl.cn

Impedance Measurement Plot for Head TSL

7P ST Tog Wag 10.50dn/ sel G oocem IF1)
00 ST AT00000 G NS S A

¥
8 . o

3003 _— -
-~
PEIN <Lt etk (Redi) Scale 1. 0000 (¢ Del)

31 2,0%500000 oMz $3.23L 0 S.0M05 0 9L TLAN

Certificate No: 21567171 Pagesofs
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- 2 Ie Collaboration with
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CALIBRATION LABORATORY

Add: No. 31 Xueywan Road. Haidin Districe. Begfing. 100191, Ching

Ted +86-10-6230M633-2079 Fax: ~36-10-62304633-2504

E-ttail! cotl@chinatti com Hitp:wwwchinattl co

DASYS Validation Report for Body TSL Date: 16,30.2015

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 838
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: £=2450 MHz: o = 1.936 $/m; & = 53.H; p= 1000 kg'm®
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:

*  Probe: EX3DV4 - SN3617; ConvF(7.35, 7.35, 7.35); Calibrated: 8/26/2015:

= Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn777: Calibeated: 8/26/2015

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

*  Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7331)

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

Reference Value = 99.98 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.6 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.16 W/kg

Maximum value of SAR {measured) = 19.8 Wikg

& =
8

-4.41
-8.82

-13.22

-17.63

-22.04

0 dB =19.8 Wikg = 12.97 dBW/kg

Certificate No: 721597171 Page 7 of &
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Reported No.: 117D00260-SAR01

SAR Test Report
In Collaboration with

‘TTL s p e ag

Add: No,$1 Xuexuan Road, Haidian Districe, Besliog, 100191, Chmna
Tek: +86-10-623M633-2079 Fax: +86-10-62304633-2304
E-mail: cod@chinatrl. com Hitpcwocchinmmb cn

Impedance Measurement Plot for Body TSL

¥r1 Si1 Log Mag 10.0008; naf O.00048 [F1)
Rl T e PR

40,00
1005
20.00 |
LR .‘
1 o
—— e ——a
i 1 rm—
0,00 \‘!‘\ i |
o x\/,y
4% |
{
o ! — - — f |

|
PEE <3 smitn {Retx) s<ale 30000 [F1 pel)

| 31 2.3500000 GMz 49,537 0 T.3927 o 480 3g-ml
| =
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D2450V2,Serial N0.858 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO0L,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.858

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)

10.30.2015 -23.589 - 53.231 - 6.0299 -
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
D2450V2 Serial N0.858
2450 Body

Real Imaginary
Date of Return-Loss | Delta Delta Delta
Measurement (dB) (%) Impedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -22.642 -- 49.935 - 7.3927 -
10.29.2016 -23.075 191 46.903 3.032 5.6814 1.711

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

East China Institute of Telecommunications Page Number 198 of 119
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ecIT SAR Test Report Reported No.: 117D00260-SAR01

Dipole Verification Data D2450V2 Serial N0.858
2450MHz-Head

PO =1 (og Mag 10.00d8/ 2af 0.000dE [F1 Dal)

31 3.A500000 GHZ —23.468 dB

2.4500000 aHz 50,672 0 6.4162 0 416,81 e

-
2450MHz - Body
[Pl =it og mag 10.000k, AaF 0.00C08 [FL Oe1)
| > 3 2.A500000 GHT -23,075 de

0. 000 “4

—e =
— \ T S
T S —
\\ A/'/'—
~ -
P

Tri S11 Smith (R+]x) Scale 1.0000 (Fl De

1 2.4%00000 GHz 44,903 0 5.0814 0 369.07 g

)
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SAR Test Report

Reported No.: 117D00260-SAR01

Justification of the extended calibration

D2450V2 Serial N0.858

2450 Head
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) mpedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -23.589 -- 53.231 -- 6.0299 --
10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386
10.27.2017 -22.956 2.17 52.563 1.891 6.85 0.434
D2450V2 Serial No.858
2450 Body
Real Imaginary
Date of Return-Loss Delta Delta Delta
Measurement (dB) (%) mpedance (ohm) Impedance (ohm)
(ohm) (ohm)
10.30.2015 -22.642 -- 49.935 -- 7.3927 --
10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711
10.27.2017 -22.414 2.86 50.694 3.791 7.616 1.935

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial N0.858
2450MHz-Head

Tri Si1 LOg Mag 10.0008, Ref 0.00008 [FL Delj
50, 0¢

S YA%00600 Ghy 22.0%8 o8
40,00
10,00
2,000 “
10.4¢C
= —R\-\ 1
.30, 00 \\
= \/ |

-30.0¢
PEE =11 snith (Rejx) scale 1.000u [F1 pel)
3 O2.4%00000 GHz 92.163 0 G.5300 O 344.99.pM

2450MHz — Body

Tri Si1 LOQ Mag 10.0008,) Ref 0.00008 [FL DelJ

O, Ok

51 TA00000 GHz 32.4La o8 :

a0.00 |

x |

\ \

10,60 \

o.000 ) '

i

10.9¢ 1

!

- \ !

< |

a2 0b |
v.ue —

PEE =11 saith (R+3x) Scale 1,000u [F1 Del]

>3 2,4500000 Ghz  50.6M 0 T.0163 0 494, 7GpwT
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Calibration Laboratory of AT N _
Schmid & Partner A, S sm-u-t::tm
Engineering AG % C sarvite svimmees ¢ tsturn
Zoughausstrasse 43, 004 Zurich, Switzerlund TS S Swiss Catibeation Service
Accreciing by the Swiss Accrditation Service (SAS) Accreditation No.. SCS 0108

mmmmlmdqunu
Muttitatoral Agroement for the recognition of calibration cenificates

client  TMC-CQ (Auden) Cortificate No: DSGHZV2-1121_Mar17
[CALIBRATION CERTIFICATE |

;Cbna D5GHzV2 - SN:1121

| Cabbeanon procedureds) QA CAL-22 v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calevaton da March 24, 2017

Thas caitration cenficate documennts the y W whach makae the units of 5.
The mesi and tw wath Y 418 given on the lollowing Dages and are parn of ihe cemhicate
Al have beon in the closed VALTSLS terrgws (32 £ 3)'C and humidty < 70%

Catbrason Equpment used (MB TE omcal ‘o casbeation)

| Prmary Saandards Ds Cal Dute (Carthicate Na } & Canbx

| Power mutur NRP SN MTTE 06-Apr-16 {No. 217-02288/.02289) Apet?

| Power sensor NRP-291 5N 103244 00-Apr-16 (No. 217.00288) Ager7

Power seraor NHP-291 SN; 103245 08-Apr-16 (No. 217-00289) Aprt 7

Reteronce 20 dB Ateruator SN: 5058 (20x) 05 Apr-16 (No. 21700292) Apr-1?

Type-N mismanch combmaion SN: 50472706327  05-Ap-16 (No. 217-02295) Apr-t7

Fefernnos Prote EX30VE SN 1503 31-Dec-18 (No. EX3-0500_Decid) Dec-17

DAE4 SN 601 Ot-Jan-17 INo. DAE4-601_Jan17) Jan-18

DAES N 07-Deo- 18 (No. DAES.6OY_Dect@) Dec-17

| Secondary Stangards e Crwck Date {n nouse) Scheduled Check
Pawsr meter EPM-S424 8N GBIT4B0T0 07-Cct-15 (in house chech Oct- 1) In house check: Oct-18
Powet bensor HP B881A SN USITeTEy 070115 (in house check Oct- 1) In houss check: Oct-18
Powar senscr HP BAN1A SN MY41002317 07-Oct: 15 (In house chack Oct- 141} In house chack: Oct-10
AF gececator FAS SMT-08 SN 100872 15-Jun-15 (In housa check Oct- 1) In house checy: Oct-1§
Natwork Analyzer HP B753E SN USIrasoses 150001 (I house chock Oct-16) In house checx: Oct 17

Narme Function Signatuwe

Caibrated by Joton Kastras Laboratory Tocsveenn :l = C'g__’__
Apgrrena by Kata Pokowc Tochruca Manages /f@.

Istued March 24, 2017

mw-mmk-uwmummnummwmmm

Cartificate No: DSGHzV2-1121_Mart? Poge 1 of 16
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ecIT SAR Test Report Reported No.: 117D00260-SAR01

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 0004 Zurich, Switzerland

Accradied by e Seies Accraditation Service (SAS} Accenditation No.: SCS 0108
mmmmumunm»mu
Mudtiiateral Agreemnent 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 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

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

Additional Documentation:
d) 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
paraliel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
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. D5GHzV2-1121_Mart7 Page 201 16
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Reported No.: 117D00260-SAR01

SAR Test Report

€cIT
Measurement Conditions
DEM&’M‘
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz = 1 MMz
5600 MHz = 1 MH2
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The fol and calculations were appled.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 20°C 360 4.66 mho/m
Measured Head TSL parameters {220202)°C 350:6% 452 mho/m + 6 %
Head TSL temperature change during test «05°C e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.91 Whg
SAR for nominal Head TSL parameters normalized 10 'W 78.6 Wikg = 19.9 % (ke2)
SAR averaged over 10 cm® (10 g) of Head TSL condtion
SAH measured 100 mW input power 226 Wig
SAR for nominal Head TSL parameters nomilized 1o 1W 224 Wikg = 10,5 % (ks2)
Certificate No: DSGHzV2-1121_Mart? Page 3 of 18
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SAR Test Report

Reported No.: 117D00260-SAR01

Head TSL parameters at 5300 MHz
mwmgmmuwmwm
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C kL3 4.76 mho'm

Measured Head TSL parameters (220202)C HMB26% 4.62 mho'm = 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 om’ (1 g) of Head TSL Condition

SAR measured 100 mW nput power B.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W B3AW/ kg 219.9 % (kn2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 241 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following vaters and calcuk were applod.
Temperature Pormittivity Conductivity

Nominal Head TSL parameters 20°C 86 4,96 mho/m

Measured Head TSL parameters (220:202)C ME526% 481 mhom +6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 840 Wikg

SAR for nominal Head TSL parameters normalzed to 1W B34 Wiy = 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.38 Wixg

SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg = 19.5 % (k=2)
Centlicate No: DSGHzV2-1121_Mart7 Page 4 of 16
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Head TSL parameters at 5600 MHz
The following parar and calculations were spplied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20C a5 5.07 mho/m
Measured Head TSL parameters (220+02)°C 384:6% 492 mhoim 2 6%
Head TSL temperature change during test <05°C — -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 842 Why
SAR for nominal Head TSL parameters normakzed 10 1W B3.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condtion
SAR measured 100 mW input power 240 Whg
SAR for nominal Head TSL parameters normalized to W 23.8 Wikg 2 19.5 % (k=2)
Head TSL parameters at 5800 MHz
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 20C 353 5.27 mhao/m
Measured Head TSL parameters (220:02)"C M126% 513 mhom =« 6 %
Head TSL temperature change during test «<05°C — -
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 810 Wig
SAR for nominal Head TSL parametors normalized to 1W 80.3 Wikg = 10.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL conditson
SAR measured 100 mW input power 2.30 Wikg
SAR for nomenal Head TSL parameters nommalized 10 1W 22.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20C 460 5.30 mho/m
Measured Body TSL parameters (220+02)C 4B24+6% 545 mho/m 2 6%
Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.25Whg
SAR for nominal Body TSL parameters nommalized 1o TW 723 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW nput power 203 Wikg
SAR for nominal Body TSL pammeters normalized 1o 1W 20.2 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The foliowing parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 20°C 489 5.42 mho/m
Measured Body TSL parameters (220+02)°C 48026% 5.58 mho'm = 6 %
Body TSL temperature change during test <05°C — ——
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.66 Wikg
SAR for | Body TSL p: » nommakred 1o 1W 76.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 214 Wikg
SAR for nominal Body TSL pararmeters normalized to 1W 21,3 Wikg = 19.5 % (k=2)
Cartitcato No: DSGHZV2-1121_Mar7 Page & of 16
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Body TSL parameters at 5500 MHz
The # ng par and calculations were apphed
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 488 5,65 mho/m

Measured Body TSL parameters (220202)"C 47726% .85 mha/m = 6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR messured 100 mW input power 8.02 Wy

SAR for normnal Body TSL parmmeters

nomalized 10 1W

80.0 W/kg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condiion
SAR measured 100 MW mput power 223 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 22.2 Wikg = 19.5 % (ke2)

Body TSL parameters at 5600 MHz
The lollowing parameters and calculations were

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 %77 mho/m
Measured Body TSL parameters (220202)C 47528% 599 mho/m + 8 %
Body TSL temperature change during test <05°C — —

SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 100 mW input powes 7.86 Wig
SAR for nominal Body TSL parameters normalized %o 1W 79.4 Wikg = 19.9 % (ka2)
SAR averaged over 10 ¢cm’ (10 g) of Body TSL conditon
SAR measured 100 mW input power 224 Wiy
SAR for nominal Body TSL paramelers normakzed 1o 1W 223 Whkg £ 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and caloulations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 482 6.00 mha/m
Measured Body TSL parameters (220:02)"C 47246% 6.28 mho/m = 6 %
Body TSL temperature change during test «05"C - e

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.66 Wikg

SAR for nominal Body TSL parameters normalized to 1W 76.4 Wikg = 19.9 % (ke2)
SAR averaged over 10 em’ (10 g) of Body TSL condition

SAR moasured 100 mW input powes 213 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.2 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 500Q-71 |0
Retumn Loss ~230d8

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed 10 feed point 489040
Return Loss -27648

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 10 feed paint Nn8aQ-230
Return Loss -309 98

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5400-0442
Retum Loss -28208

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 558Q-23 10
Retum Loss -246dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed 1o feed point 505Q-62 12
Retum Loss -242dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed 10 feed point 406030
Return Loss - 304 dB

Antenna Parameters with Body TSL at 5500 MHz

Impadance, iransformed to feed pomt 5230-0802
Return Loss -32.7dB
Certficate No: DSGHZV2-1121_Mar17 Page 9.of 16
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 10 feed point 5630+18j0
Ratum Loss -2434d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point San-1840
RAeturn Loss -24108

General Antenna Parameters and Design

| Esectncal Delay (one arection) | 1.203 ns |

Amwmmmtmwmnm.mumwmanmmmmmum

Tmmammdwmmm.mmmuumumummnu
ucmdamoimoapoh.mmummmdmwm,mmdlmm.lmnlcnac-ps
are added 10 the dipole arms i order 10 improve matching when loaded according 10 the position as explained in the
“Measurement Concditions® paragraph. The SAR data are not affected by this change Tha overall dipale length is still

according to the Standard
No excesswve force must ba applied 10 the dipole armms, because they might bend or the soidered connections near the
feedpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on September 08, 2011
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DASYS5 Validation Report for Head TSL

Date: 17.03.2017
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1121

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: $800 MHz

Medium parameters used: { = 5200 MHz; o = 4.52 S/m; & = 35; p = 1000 kg/m’'

Medium parameters used: £ = 5300 MHz: 0 = 4.62 S/m; & = 34.8; p = 1000 kg/m” ,

Medivm parameters used: f = 5500 MHz; 0 = 4.81 S/m; 5, = 34.5; p = 1000 kg/m" .

Medium parameters used: { = 5600 MHz; 0 =4.92 S/m: & = 34.4; p = 1000 kg/m”

Medium panuneters used: = 5800 MHz; a =5.13 S/m; & = 34.1; p = 1000 kgjm'

Phantom section: Flat Section

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

DASYS2 Configuration:

e Probe: EXIDV4 - SN3503; ConvF(5,76, 3,76, 5.76); Calibrated: 31.12.2016, ConvFi5.35, 5.35, 5.35);
Calibrated: 31.12.2016, Conv(5.2, 5.2, 5.2); Calibrated; 31.12.2016, ConvF( 5,09, 5.09. 5.09):
Calibrased: 31,12,2016, ConvF(5.01, 5.01, 5,01); Calibeuted: 31.12.2016;

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

¢ Electronics: DAE4 Sn601: Calibrated: 04.01.2017

*  Phantom: Flat Phantom 5.0 (from); Type: QD 000 P50 AA: Serial: 1001
o DASYS2 52.8.8(1258); SEMCAD X 14,6.10(7372)

Dipole Calibration for Head Tissue¢/Pin=100mW, dist=10mm, {=5200 MH#/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Refercnce Value = 72,36 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 29.1 Wikg

SAR(1 ) =7.91 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1 4mm

Reference Value = 74.73 V/im; Power Drift =-0,07 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(] g) = 8.4 W/kg: SAR(10 g) = 2.41 W/kg

Muximum value of SAR (measared) = 19.5 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.51 V/m: Power Drift = -0.06 dB

Peuk SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 8.4 W/kg; SAR(10 g) = 2.38 W/kg

Muximum value of SAR (measured) = 19.9 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=3600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 73,79 Vim; Power Drift = -0.09 dB

Peak SAR (extrupoluted) = 33.3 Wikge

SAR(I g) = 8.42 W/kg; SAR(10 g) = 2.4 Wikg

Muximum value of SAR (measured) = 20.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm. dz=1.4mm

Reference Value = 71,38 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.4 W/kg

SAR(I g) = 8.1 W/kg: SAR(10 g) = 2.3 W/kg
Maximum value of SAR (measured) = 19.6 Wikg

d8
0

-5.00

-12.00
-18.00
-24.00

-30.00

0dB = 18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2: Type: DSGH2V2; Serial: DSGHzV2 - SN:1121

Communication System: UID (0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: S800 MHz2

Medium parameters used: { = 5200 MHz: o = 5.45 S/m: & =48.2; p = 1000 kg/m" .

Medium parameters used: { = 5300 MHz; o = 5.58 S/m: & = 48; p = 1000 kg/m”

Medium parameters used: { = 5500 MHz: a = 5.85 S/m; & = 47.7; p = 1000 kg/m',

Medium parameters used: f = 5600 MHz: 6 = 5,99 S/m; £, = 47.5; p = 1000 kg/m ',

Medium parameters used: { = S800 MHz: a = 6.28 S/m; &, = 47.2; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS2 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.29, 5.29, 5.29); Calibrated: 31.12.2016, ConvF(5.04, 5.04, 5.04);
Calibrated: 31.12.2016, Convi4.62, 4,62, 4,62). Calibrated: 31.12.2016, Conv(4.57, 4,57, 4.57);
Calibrated: 31.12.2016, ConvF(4.48, 4.48, 4.48); Calibrated: 31.12.2016:

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

o Electronics; DAE4 Sn660; Calibrated: 07.12.2016

¢ Phantom: Flat Phantom 5.0 (back): Type: QD 000 PSO AA: Serial: 1002
o DASYS2 S28.8(1258); SEMCAD X 14.6,1((7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 65.01 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.2 Wikg

SAR(] g) = 7.25 W/kg: SAR(10 g) = 2.03 Wikg

Maximum value of SAR (measured) = 17.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.88 V/m; Power Drift = -0.06 dB

Peak SAR (extrupolated) = 30.4 W/kg

SAR( g) = 7.66 W/kg: SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 18,3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement gnd: dy=4mm, dy=4mm, dz=14mm

Reference Value = 67.16 V/im; Power Daft = -0.06 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(] g) = 8,02 W/kg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 19.4 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=14mm (8x8x7)/Cube 0: Mcusurement grid: dx=4mm, dy=4mm, de=1 4mm

Reference Value = 66.44 Vim: Power Drift = -0.09 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(] g) = 7.96 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4dmm, dz=1.4mm

Reference Value = 64,47 Vim; Power Drift = -0.07 dB

Peak SAR (extrupolated) = 34.8 Wikg

SAR(] g) = 7.66 W/kg: SAR(10 g) = 2.13 W/kg

Maximum value of SAR (measured) = 19,1 Wikg

d8
— 0

6.00
-12.00
18.00

-24.00

30.00

0dB = 17.1 W/kg = 12.33 dBW/kg
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1) The SPEAGTMC agreement Includes specific protacols identified in the following
10 ensure the quality of calibention services provided by TMC ursder this SPEAG-
TMC DunkLogo calibration agreement are equivalont to the calibrution services
provided by SPEAG. TMC shall, upon request, provide copies ol documentation to
the FOC 10 substantiate program implementation,

o) The Inter-laboratory Calibration Evaluation (1LCE) stated in the TMC QA
protocel shall be performed berween SPEAG and TMC at least ance every 12
moaths. The 11,CE scceptance criteria delined in the TMC QA protocol shall be
siiafiend for the TMC. SPEAG and FOC agreements to remain valil,

Check of Calibeation Certificate (CCC) shall be performed by SPEAG for all

calibeations performed by TMC. Written confirmation from SPEAG is required

for TMC o issue calibestion centificates under the SPEAG-TMC Dval-Logoe
calibration progmm. Quarierly reports for all calibeations performed by TMC
under the prognim are also issued by SPEAG

The calibration equipment ardd measurement system used by TMC shall be

verified befoee cach calibration service according to the specific reference SAR

prabes. dipoles, and DAE calibeated by SPEAG. The results shall be reproducible
ansl within the defined acceptance criteria specified in the TMC QA protocol
betore cach actual calibration can commence. TMC shall maintain records of the
measurement amkl calibration system verificatson resulls for all calibrations

Quality Check of Calibration (QOC) certificates shall be performed by SPEAG at

least once every 12 months. SPEAG shall vsit TMC facilities to verify the

lshoratory, equipment, applicd procedures and plausibiiity of mndomly selected
certificates

A copy of this document, to be updated annually, shall be provided 1o TMC clieats

that accept calsbration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented to a TUB (Telecommmication Certification

Boddy), 10 facilizne FOC equipment approval

TMC shall sddress any guestions mesed by #1s chents or TCBs rolating 1o the SPEAG-

TMC Dual-Logo calibratson program and inform the FOC and SFEAG of any cratscal

NS

b

¢

d

i

Charnge Note: Ryvesed on Jioe 36 10 slanify ihe sprplicasility of PMR and Busdled probe callbrotions
acirdag 0o the requitesieats of KDE 3635604
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ANNEX H. Accreditation Certificate
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Accredited Laboratory

A2LA has accredited

EAST CHINA INSTITUTE OF TELECOMMUNICATIONS

Shanghai, People’s Republic of China

s,

,

4

)

)

27

for technical competence in the field of

Electrical Testing

This laboratory is accredited in accordance with the recognized Intemafional Standard ISO/IEC 17025:2005
General requirements for the competence of testing and calibration iaboratories. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system
[refer to joint ISO-ILAC-IAF Communique dated 8 January 2009).

Presenied this 15" doy of March 2017.

Z L

-
President and CEO
For the Accreditation Council
Certificate Number 3682.01
Valid to February 28, 2019

—

For the 1es1s 10 which this accreditation appies, piease refer to the ioboratory's Eiectncal Scope of Accreditation.

Kkkkkkkkkk E N D O F RE PO RT**********
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