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SAR TEST REPORT
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1. This test report shall not be reproduced in full or partial, without the written approval of UL Japan, Inc.
2. The results in this report apply only to the sample tested.
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4.  The test results in this report are traceable to the national or international standards.
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SECTION1: Customer information

Company Name
Address

Telephone Number
Contact Person

CASIO COMPUTER CO., LTD.

2-1, Sakaecho 3 chome, Hamura-shi, Tokyo 205-8555 Japan
+81-42-579-7249

Takashi Suenaga

SECTIONZ2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

<Information of the Host>
Type of Equipment

Model No.

Serial No.

Rating

Receipt Date of Sample
Country of Mass-production
Condition of EUT

Modification of EUT

<Information of the EUT>

Smart Outdoor Watch

WSD-F20

No,2

DC 3.8V(Battery),DC5.0V(USB)

November 17, 2016

Japan

Prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
No Modification by the test lab

Type of Equipment RF Module
Model No. WSD-F20
Serial No. No,2
Rating DC 3.8V(Battery),DC5.0V(USB)
Receipt Date of Sample November 17, 2016
Country of Mass-production Japan
Condition of EUT Prototype
(Not for Sale: This sample is equivalent to mass-produced items.)
Modification of EUT No Modification by the test lab
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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2.2 Product description

Model: WSD-F20 (referred to as the EUT in this report) is a RF Module.

General Specification

Clock frequency(ies) in the system

Radio Specification

WLAN (IEEE802.11b/g/n-20)
Radio Type

Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type

Antenna Gain

Bluetooth (Ver. 4.1 with EDR function)

Radio Type
Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type
Antenna Gain

32.768KHz

Transceiver

2412 MHz - 2462 MHz
DSSS, OFDM
DC135V

Reverse L type

-7.1 dBi

Transceiver

2402 MHz - 2480 MHz

BT: FHSS (GFSK, n/4DQPSK, 8DPSK)
LE: GFSK

DC135V

Reverse L type

-7.1 dBi

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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SECTIONS: Test standard information

3.1 Test Specification

Title : FCC47CFR 2.1093
Radiofrequency radiation exposure evaluation: portable devices.
IEEE Std 1528-2013:
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human
Head from Wireless Communications Devices: Measurement Techniques.

Published RF exposure KDB procedures

KDB447498D01(v06)

KDB447498D02(v02r01)

KDB648474D04(v01r03)
KDB941225D01(v03r01)

KDB941225D05(v02r05)
KDB941225D06(v02r01)

KDB941225D07(v01r02)
KDB616217D04(v01r02)
KDB865664D01(v01r04)
KDB248227D01(v02r02)

NNOO OOOOO0 N

Reference

Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
Policies

SAR Measurement Procedures for USB Dongle Transmitters

SAR Evaluation Considerations for Wireless Handsets
3G SAR MEASUREMENT PROCEDURES

SAR for LTE Devices

SAR test procedures for devices incorporating SAR Evaluation Procedures for Portable
Devices with Wireless Router Capabilities (Hot Spot SAR)

SAR Evaluation Procedures for UMPC Mini-Tablet Devices

SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet Computers
SAR Measurement Requirements for I00MHz to 6 GHz

SAR Measurement Procedures for 802.11(Wi-Fi) Transmitters

[I]ISPEAG uncertainty document (AN 15-7/AN19-17) for DASY 5 System from SPEAG (Schmid & Partner

Engineering AG).

3.2 Procedure

Transmitter

WLAN and Bluetooth

Test Procedure

Published RF exposure KDB procedures

Category

FCC47CFR 2.1093

Note: UL Japan, Inc. ’s SAR Work Procedures 13-EM-W0429 and 13-EM-W0430

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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3.3 Exposure limit
(A) Limits for Occupational/Controlled Exposure (W/kg)
gl ATETIe Sl el (hands/wrissts/ig:tl/:;lillzs averaged
(averaged over the whole body) (averaged over any 1g of tissue) &
over 10g)
0.4 8.0 20.0
(B) Limits for General population/Uncontrolled Exposure (W/kg)
. . Spatial Peak
Spatial Average Spatial Peak .
(averaged over the whole body (averaged over any 1g of tissue) (ST Enir S e
over 10g)
0.08 1.6 4.0

Occupational/Controlled Environments: are defined as locations where there is exposure that may be incurred by
people who are aware of the potential for exposure, (i.e. as a result of employment or occupation).

General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals
who have no knowledge or control of their exposure.

NOTE:GENERAL POPULATION/UNCONTROLLED EXPOSURE
SPATIAL PEAK(averaged over any 1g of tissue) LIMIT

1.6 W/kg

SPATIAL PEAK (hands/wrists/feet/ankles averaged over 10g) LIMIT
4.0 W/kg

3.4 Test Location

*Shielded room for SAR testings

UL Japan, Inc. Ise EMC Lab. *NVLAP Lab. code: 200572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999 Facsimile : +81 596 24 8124

UL Japan, Inc.

Ise EMC Lab.
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SECTION4: Test result
4.1 Stand-alone SAR result
Reported SAR
Measured SAR is scaled to the maximum tune-up tolerance limit by the following formulas.
Reported SAR= Measured SAR [W/kg] - Scaled factor *1
Maximum tune-up tolerance limit is by the specification from a customer.
Next to Mouse SAR 1g limit 1.6W/kg
Mode Frequency M aximum tune-up | M easured power [M aximum tune-up |Measured power |M easured Scaled factor [Reported
tolerance limit [dBm]*2 tolerance limit [mW] SAR [W/kg] SAR [W/kg]
[dBm]*3 [mW]*3
WLANI11b 2437 20.00 18.68 100.00 73.79 0.033 1.355 0.045
Extremity (wrist) SAR 10g limit 4W/kg
Mode Frequency M aximum tune-up |M easured power |Maximum tune-up |M easured power |M easured Scaled factor [Reported
tolerance limit [dBm]*2 tolerance limit [mW] SAR [W/kg] SAR [W/kg]
[dBm]*3 [mW]*3
WLANI11b (2437 20.00 18.68 100.00 73.79 0.038 1.355 0.051

Note(s):

*1 Scaled factor = Maximum tune-up tolerance limit [mW] / Measured power [mW]

*2 The sample used by the SAR test is not more than 2 dB lower than the maximum tune-up tolerance limit. That is, measured power
is included the tune-up tolerance range.

*3 Maximum tune-up tolerance limit is defined as maximum timed-average value. (Considering to maximum duty cycle of WLAN.)

Maximum tune-up tolerance limit

Mode Band Maximum tune-up tolerance limit Maximum tune-up tolerance limit
[dBm] [mW]

WLAN 11b 2.4GHz 20.00 100.00
WLAN Il1g 2.4GHz 16.00 39.81
WLAN 11n20 2.4GHz 15.00 31.62
Bluetooth DH5 BDR  |2.4GHz 9.50 8.91
Bluetooth 2DHS EDR  |2.4GHz 6.50 4.47
Bluetooth 3DHS5 EDR  |2.4GHz 6.50 4.47
Bluetooth LE 2.4GHz 6.50 4.47

* For WLAN Maximum tune-up tolerance limit is defined by a customer as duty100%.
* For Bluetooth Maximum tune-up tolerance limit is defined as a timed-average.

4.2 Simultaneous transmission SAR result

Wireless LAN and Bluetooth do not transmit simultaneously.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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SECTIONS: RF Exposure Conditions (Test Configurations)

5.1 Summury of the distance

Position Distance [mm]
Top 24.69

Bottom 20.35
Right 9.50
Left 43.66
Front 7.42
Rear 6.30

*Details are shown appendix 4

5.2 SAR test exclusion considerations according to KDB447498 D01

The following is based on KDB447498D01.

1) 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)] -[Nf(GHz)] < 3.0

for 1-g SAR and < 7.5 for 10-g extremity SAR

When the minimum test separation distance is <5 mm, a distance of 5 mm is applied to determine SAR test exclusion.
When the separation of antenna to EUT’s surfaces and edges are < 50 mm, the separation distance used for the SAR
exclusion calculations is 5 mm.

When the calculated threshold value by a numerical formula above-mentioned in the following table is 3.0 for next to
mouse and 7.5 for extremity or less, SAR test is excluded.

For nest to mouse, threshold 3.0 is applied.

Tx Frequency . .
Output Power
. (MH2) p Separation Distances (mm) Calculated Threshold Value
dBm mwW Top |Bottom| Right Left Front | Rear Top Bottom Right Left Front Rear
11b 2462 20.00 100 24.69 | 2035 9.50 | 43.66 7.42 6.30 314 314 314 314 314 314
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- [ -MEASURE- | -MEASURE-
g 2462 16.00 40 24.69 | 20.35 9.50 | 43.66 7.42 6.30 126 126 12.6 12.6 12.6 12.6
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- [ -MEASURE- | -MEASURE-
11n 2462 15.00 32 24.69 20.35 9.50 43.66 7.42 6.30 10 10 10 10 10 10
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE-
BT (DHS) 2480 9.50 9 24.69 20.35 9.50 43.66 7.42 6.30 28 28 28 28 28 28
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT (2DHS5) 2480 6.50 4 24.69 20.35 9.50 43.66 7.42 6.30 13 13 13 13 13 13
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT (3DH5) 2480 6.50 4 24.69 | 2035 9.50 | 43.66 7.42 6.30 13 13 13 13 13 i3
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT(LE) 2480 6.50 4 24.69 | 20.35 9.50 | 43.66 7.42 6.30 13 13 i3 13 13 13
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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For limb, threshold 7.5. is applied.

T Frequency " .
Output Power
T (MHz) p Separation Distances (mm) Calculated Threshold Value
dBm mW Top |Bottom| Right Left Front | Rear Top Bottom Right Left Front Rear
11b 2462 20.00 100 24.69 20.35 9.50 43.66 7.42 6.30 314 314 314 314 314 314
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE-
11g 2462 16.00 40 24.69 20.35 9.50 43.66 7.42 6.30 12.6 12,6 12.6 12.6 12.6 12.6
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE-
11n 2462 15.00 32 24.69 | 20.35 9.50 43.66 7.42 6.30 10 10 10 10 10 10
-MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE- | -MEASURE-
BT (DH5) 2480 9.50 9 24.69 | 2035 9.50 43.66 7.42 6.30 2.8 28 28 28 28 28
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT (2DHS5) 2480 6.50 4 24.69 20.35 9.50 43.66 7.42 6.30 13 13 13 13 13 13
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT (3DHS) 2480 6.50 4 24.69 20.35 9.50 43.66 7.42 6.30 13 13 13 13 13 13
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
BT(LE) 2480 6.50 4 24.69 | 20.35 9.50 43.66 7.42 6.30 13 13 13 13 13 13
-EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT- -EXEMPT-
Notes:
1. The upper frequency of the frequency band was used in order to calculate standalone SAR test exclusion

considerations.
2. Power and distance are rounded to the nearest mW and mm before calculation
3. The result is rounded to one decimal place for comparison

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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5.3 SAR test exclusion considerations according to KDB447498 Clause 6.2. Wrist watch and wrist-worn
transmitters

Transmitters that are built-in within a wrist watch or similar wrist-worn devices typically operate in speaker mode for
voice communication, with the device worn on the wrist and positioned next to the mouth. Next to the mouth exposure
requires 1-g SAR and the wrist-worn condition requires 10-g extremity SAR. The 10-g extremity and 1-g SAR test
exclusions may be applied to the wrist and face exposure conditions. When SAR evaluation is required, next to the
mouth use is evaluated with the front of the device positioned at 10 mm from a flat phantom filled with head tissue-
equivalent medium. The wrist bands should be strapped together to represent normal use conditions. SAR for wrist
exposure is evaluated with the back of the device positioned in direct contact against a flat phantom filled with body
tissue-equivalent medium. The wrist bands should be unstrapped and touching the phantom. The space introduced by
the watch or wrist bands and the phantom must be representative of actual use conditions; otherwise, if applicable, the
neck or a curved head region of the SAM phantom may be used, provided the device positioning and SAR probe access
issues have been addressed through a KDB inquiry. When other device positioning and SAR measurement
considerations are necessary, a KDB inquiry is also required for the test results to be acceptable; for example, devices
with rigid wrist bands or electronic circuitry and/or antenna(s) incorporated in the wrist bands. These test configurations
are applicable only to devices that are worn on the wrist and cannot support other use conditions; therefore, the
operating restrictions must be fully demonstrated in both the test reports and user manuals.

No. | Position WLAN
Test required
1 Top O
2 Bottom |
3 Right ]
4 Left O
5 Front val
6 Rear vl
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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SECTIONSG: Description of the operating mode
6.1 Output power operating modes
Mode Frequency Band Test Frequency Modulation
Bluetooth 2402-2480MHz 2402MHz(0ch) DH5,2DH5,3DH5
2441MHz(39ch)
2480MHz(78ch)
Bluetooth 2402-2480MHz 2402MHz(1ch) LE
2440MHz(19ch)
2480MHz(39ch)
IEEE802.11b 2412-2462MHz 2412MHz (1ch) DSSS
2437MHz (6¢h) (DBPSK.DQPSK.CCK)
2462MHz (11ch)
IEEE802.11g 2412-2462MHz 2412MHz (1ch) OFDM
IEEE802.11n20 (2.4G) 2437MHz (6¢h) (BPSK, QPSK, 16QAM,
2462MHz (11ch) 64QAM, 256QAM)

Software setting

*The power value of the EUT was set for testing as follows (setting value might be different from product specification
value);
For WLAN
*Power of the EUT was set by the software as follows;
Power settings: WLAN(11b) 17dBm
WLAN(11g) 13dBm
WLAN(11n) 12dBm
Software: WSD-F20-radio

for Bluetooth
Power settings:
:BT(BDR) 6.5dBm
:BT(EDR) 3.5dBm
: BT(LE) 3.5dBm
Software: : Blue tool version 1.8.8.4

*This setting of software is the worst case.

The test was performed with condition that obtained the maximum average power (if any, burst) in pre-check.
Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
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6.2 Output Power and SAR test required

According to KDB248227D01, The initial test configuration for 2.4 GHz and 5 GHz OFDM transmission modes is

determined by the 802.11 configuration with the highest maximum output power specified for production units,

including tune-up tolerance, in each standalone and aggregated frequency band. SAR for the initial test configuration is

measured using the highest maximum output power channel determined by the default power measurement procedures.

When multiple configurations in a frequency band have the same specified maximum output power, the initial test

configuration is determined according to the following steps applied sequentially.

1. The largest channel bandwidth configuration is selected among the multiple configurations with the same specified
maximum output power.

2. If multiple configurations have the same specified maximum output power and largest channel bandwidth, the
lowest order modulation among the largest channel bandwidth configurations is selected.

3. If multiple configurations have the same specified maximum output power, largest channel bandwidth and lowest
order modulation, the lowest data rate configuration among these configurations is selected.

4. When multiple transmission modes (802.11a/g/n/ac) have the same specified maximum output power, largest

channel bandwidth, lowest order modulation and lowest data rate, the lowest order 802.11 mode is selected; i.e.,
802.11a is chosen over 802.11n then 802.11ac or 802.11g is chosen over 802.11n.

Band Freq. Tune-up upper Measured average Initial test
Gy Mode DataRate  (Ch# iy | Power dBm) | Power (dBm) e R
24 11b 1 Mbps 1 2412 [20.00 18.61
6 2437 [20.00 18.68 Yes
11 |2462  |20.00 18.53
lg 6 Mbps 1 2412 [16.00 14.92
6 2437 [16.00 14.99
11 |2462  J16.00 14.88
11n20 6.5Mbps |1 2412 [15.00 13.75
6 2437 [15.00 13.71
11 |2462  |15.00 13.68
Note(s):
1. SAR test channel was chosen. (shaded blue frame)
2. Measured average power is Burst-average.
Bluetooth
Band Freq. Tune-up upper  |Measured average Initial (s
(GHp)  [Mo% DataRate 1Ch# | \ik7) | Power (dBm) | Power (dBm) configuration [Note(s)
2.4 BDR DHS5 0 2402 [9.50 8.10
39 |oaa1 Jos0 8.01
78 |2480  fo.50 8.12
EDR 2DH5 0 2402 [6.50 486
39 |aa41 650 483
78 |2as0  Je.50 5.41
EDR 3DH5 0 2402 [6.50 475
39 |oa41 650 485
78 2480  [6.50 541
LE - 0 2402 [6.50 5.07
19 |2a40  J6.50 5.06
39 |2as0 650 4.96
Note(s):

1. Measured average power is timed-average.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTIONTY: Description of the Body setup

7.1 Procedure for SAR testing

-The tested procedure was performed according to the KDB 447498 D01 (Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies)

7.2 Test position for Body setup

No. | Position Test WLAN
distance | Tested

1 Top Omm O

2 Bottom Omm |

3 Right Omm O

4 Left Omm ]

5 Front 10mm (*1 | @A

6 Rear Omm vl
Note(s):

*1 Based on KDB447498 Clause 6.2, test distance is 10mm is applied.
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SECTIONS: Test surrounding

8.1 Measurement uncertainty
This measurement uncertainty budget is suggested by IEEE Std 1528(2013) and IEC62209-2:2010, and determined by
Schmid & Partner Engineering AG (DASY5 Uncertainty Budget). Per KDB 865664 D01 SAR Measurement 100 MHz
to 6 GHz Section 2.8.1., when the highest measured SAR(1g) within a frequency band is < 1.5W/kg, the extensive SAR
measurement uncertainty analysis described in IEEE Std.1528 (2013) is not required in SAR reports submitted for
equipment approval.

<0.3 — 3GHz range Head>

Uncertain |Probability (ci) Standard
Error Description value + % |distribution divisor |lg (1g)
Measurement System
Probe calibration + 6.00 [Normal 1 1 + 6.00
Axial isotropy of the probe + 4.7 Rectangular  [3 0.7 + 1.9
Spherical isotropy of the probe + 9.6 Rectangular  [V3 0.7 + 3.9
Boundary effects + 1.0  [Rectangular |3 1 + 0.6
Probe linearity + 4.7 Rectangular  [V3 1 + 2.7
Detection limit + 1.0 Rectangular  [V3 1 + 0.6
Modulation response + 2.4 Rectangular  [V3 1 + 1.4
Readout electronics + 0.3 Normal 1 1 + 0.3
Response time + 0.8 Rectangular  [V3 1 + 0.5
Integration time + 2.6 Rectangular  [V3 1 + 1.5
RF ambient Noise + 3.0 Rectangular  [3 1 + 1.7
RF ambient Reflections + 3.0 Rectangular  [V3 1 + 1.7
Probe Positioner + 0.4 Rectangular \3 1 + 0.2
Probe positioning + 2.9 Rectangular  [V3 1 + 1.7
Max.SAR Eval. + 2.0 Rectangular  [V3 1 + 1.2
Test Sample Related
Device positioning + 2.9 Normal 1 1 + 29
Device holder uncertainty + 3.6 Normal 1 1 + 3.6
Power drift + 5.0 Rectangular  [V3 1 + 29
Power Scaling + 0.0 Rectangular  [V3 1 + 0.0
Phantom and Setup
Phantom uncertainty + 6.1 Rectangular  [V3 1 + 3.5
{\lgorlt}.lm ff)r correcting SAR for deviations £ 19 Rectangular \/3 1 11
in permittivity and conductivity
Liquid conductivity (meas.) + 2.7 Rectangular  [V3 0.78 + 1.2
Liquid permittivity (meas.) - 1.1 Rectangular  [V3 0.26 - 0.2
Liquid conductivity
_ temp.unc (below 2deg.C.) + 52 Rectangular  [V3 0.78 + 23
Liquid permittivity
~ temp.unc (below 2deg.C.) + 0.8 Rectangular  [V3 0.23 + 0.1
Combined Standard Uncertainty + 11.221
Expanded Uncertainty (k=2) + 22.4

*, Table of uncertainties are listed for ISO/IEC 17025.
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<0.3 — 3GHz range Body>

Uncertain [Probability (ci) Standard

Error Description value + % |distribution divisor |1g (1g)
Measurement System
Probe calibration + 6.00 [Normal 1 1 + 6.00
Axial isotropy of the probe + 4.7 Rectangular  [V3 0.7 + 1.9
Spherical isotropy of the probe + 9.6 Rectangular  [3 0.7 + 3.9
Boundary effects + 1.0 Rectangular  [3 1 + 0.6
Probe linearity + 4.7 Rectangular  [V3 1 + 2.7
Detection limit + 1.0 Rectangular \3 1 + 0.6
Modulation response + 2.4 Rectangular  [V3 1 + 14
Readout electronics + 0.3 Normal 1 1 + 0.3
Response time + 0.8 Rectangular  [V3 1 + 0.5
Integration time + 2.6 Rectangular  [V3 1 + 1.5
RF ambient Noise + 3.0 Rectangular  [V3 1 + 1.7
RF ambient Reflections + 3.0 Rectangular  [V3 1 + 1.7
Probe Positioner + 0.4 Rectangular  [3 1 + 0.2
Probe positioning + 2.9 Rectangular  [V3 1 + 1.7
Max.SAR Eval. + 2.0 Rectangular \3 1 + 1.2
Test Sample Related
Device positioning + 29 Normal 1 1 + 29
Device holder uncertainty + 3.6 Normal 1 1 + 3.6
Power drift + 5.0 Rectangular  [V3 1 + 2.9
Power Scaling + 0.0 Rectangular  [V3 1 + 0.0
Phantom and Setup
Phantom uncertainty + 6.1 Rectangular  [V3 1 + 3.5
Algorlt}}m f'or correcting SAR for deviations 4+ 19 Rec tangular \/3 1 411
in permittivity and conductivity
Liquid conductivity (meas.) + 1.8 Rectangular  [V3 0.78 + 0.8
Liquid permittivity (meas.) - 1.0 Rectangular  [V3 0.26 - 0.2
Liquid conductivity
_ temp.unc (below 2deg.C.) + 52 Rectangular V3 0.78 + 23
Liquid permittivity
temp.une (below 2deg.C.) + 0.8  |Rectangular [V3 0.23 + 0.1
Combined Standard Uncertainty + 11.184
Expanded Uncertainty (k=2) + 22.4

*. Table of uncertainties are listed for ISO/IEC 17025.
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SECTION9: Parameter Check

The dielectric parameters were checked prior to assessment using the DAK dielectric probe kit.
The dielectric parameters measurement is reported in each correspondent section.

According to KDB865664 D01, +/- 5% tolerances are required for er and ¢ and then below table which is the target
value of the simulated tissue liquid is quoted from KDB865664 DO1.

Target Frequency Head Body
(MHz) & o (S/m) & G (8/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
833 41.5 0.90 552 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 533 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 353 5.27 48.2 6.00

(& = relative permittivity, = conductivity and p= 1000 kg/m®)
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For SAR system check

Head parameter

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative Liquid | Measured Tareet Deviati Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters v ?rgi ] M easured e\[:/a ]1011 E:; 1] Remark
[dege] |  [%] [dege] | [MHz] o ’ ’
2017/1/18 24.0 45 HSL 2450 235 2450 6 [mho/m] 1.80 1.85 2.8 +/-5 .
1
er 39.2 38.8 -11 +/-5
Body parameter
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative Liquid | M easured Target Deviati Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters Va?rii | M easured e\[/;/a ]10n Eim/] Remark
[dege] | (%] [dege] | [MHz] . : :
2017/1/18 24.0 45 MSL 2450 235 2450 6 [mho/m] 1.95 1.99 1.9 +/-5
*1
er 52.7 52.1 -1.1 +/-5

o : Conductivity / er: Relative Permittivity

*1 The Target value is a parameter defined in KDB 865664D01.

*2 The dielectric parameters should be linearly interpolated between the closest pair of target frequencies to determine
the applicable dielectric parameters corresponding to the device test frequency.

For SAR measurement
Head parameter

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative Liquid | Measured Tareet Deviation | Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters Valuii | M easured [%] (%] Remark
[dege] | %] [dege] | [MHz] : :
2017/1/18 24.0 45 HSL 2450 23.5 2437 6 [mho/m] 1.79 1.84 2.7 +/-5
*2
er 39.2 38.8 -1.1 +/-5
Body parameter
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative Liquid | Measured Tareet Deviati Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters Va?iii | M easured e\[/;;i]lon E(I;u] Remark
[dege] | [%] [dege] | [MHz] : :
2017/1/18 24.0 45 MSL 2450 23.5 2437 6 [mho/m] 1.94 1.97 1.8 +/-5 .
2
er 52.7 522 -1.0 +/-5

o : Conductivity / er: Relative Permittivity

*1 The Target value is a parameter defined in KDB 865664D01.

*2 The dielectric parameters should be linearly interpolated between the closest pair of target frequencies to determine
the applicable dielectric parameters corresponding to the device test frequency.
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Correlation confirmation with measured TSL parameters of the calibration certificate of system validation
dipoles (Refer to Appendix 2)

+/- 6% limit for deviation provided by manufacture tolerances are required for er and ¢ and then below table which is

the target value of the simulated tissue liquid is quoted from data measured TSL parameters of dipole calibration.

Freq
[MHz]

Model,S/N

Head

Body

2450

D2450V2,713

37.9

1.88

51.6

2.04

For Head parameter

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Ambient | Relative Liquid | Measured Tareet Deviation | Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters Val iil M easured \[:/] [ 0/1] Remark
[degc] [%] [dege] | [MHz] U § &
2017/1/18 24.0 45 HSL 2450 23.5 2450 6 [mho/m] 1.88 1.85 -1.5 +/-6
er 37.9 38.8 2.3 +/-6
For Body parameter
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative Liquid | Measured Tareet Deviation | Limit
Date Temp. | Humidity Liquid type Temp. | Frequency | Parameters Va?flii | M easured e‘[]o; I © [ 0/1] Remark
[degc] [%] [degc] | [MHz] g g
2017/1/18 24.0 45 MSL 2450 23.5 2450 6 [mho/m] 2.04 1.99 2.5 +/-6
er 51.6 52.1 1.0 +/-6

er: Relative Permittivity / 6 : Conductivity
*1 The Target value is a parameter defined in each Dipole.
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SECTION10: System Check confirmation

The measurements were performed in the flat section of the TWIN SAM or ELI phantom, shell thickness: 2.0 +£0.2 mm
(bottom plate) filled with Body or Head simulating liquid of the following parameters.

The depth of tissue-equivalent liquid in a phantom must be > 15.0 cm + 0.5 cm for SAR measurements < 3 GHz and >
10.0 cm £ 0.5 cm for measurements > 3 GHz.

The DASY system with an E-Field Probe was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feed point was positioned below the center marking of
the flat phantom section and the dipole was oriented parallel to the body axis (the long side of the phantom).

The standard measuring distance was 10 mm (above 1GHz to 6GHz) and 15 mm (below 1GHz) from dipole center to
the simulating liquid surface.

The coarse grid with a grid spacing of 12 mm (1GHz to 3GHz) and15 mm (below 1GHz) was aligned with the dipole.
For 5 GHz band - The coarse grid with a grid spacing of 10 mm was aligned with the dipole.

Special 7x7x7 (below 3 GHz) and/or 8x8x7 (above 3 GHz) fine cube was chosen for the cube.

Distance between probe sensors and phantom surface was set to 3 mm.

For 5 GHz band - Distance between probe sensors and phantom surface was set to 2.5 mm

The dipole input power (forward power) was 100 mW(For SGHz band) or 250 mW(For other band).

The results are normalized to 1 W input power.

Freq Model,S/N Head Body
[MHz]
(SPEAG)| (SPEAG)| (SPEAG)| (SPEAQG)
1g [W/kg]| 10g[W/kg]| 1g[W/kg]| 10g[W/kg]
2450]  D2450V2,713 53.6 24.92 52.0 24.44

*1 The target(reference) SAR values can be obtained from the calibration certificate of system validation dipoles(Refer
to Appendix 2). The target SAR values are SAR measured value in the calibration certificate scaled to 1W.

TS Measured Results Target Delta
Date Tested Test Freq M odel,S/N 05 u1 i Normalize (Ref. £10%
q! Zoom Scan ol W Value) (
2017/1/18 2450 D2450,713 Body lg 12.80 51.2 52.00 -1.5
10g 5.81 23.2 24.44 -4.9
2017/1/18 2450 D2450,713 Head 1g 13.60 54.4 53.60 1.5
10g 6.12 24.5 24.92 -1.8
UL Japan, Inc.
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SECTION11: SAR Test data for WLAN 2.4GHz

11.1 Result of SAR

Next to mouse
Test Position Mode Dist. Ch# Freq. T e S
(mm) ' (MHz) lﬁ;::lp Meas. | Scaled factor | Meas. Scaled
2412 20.00 18.61 1.38
Front 11b 10 6 2437 20.00 18.68 1.36 0.033 0.045
11 2462 20.00 18.53 1.40
Extremity (wrist)
Test Position Mode Dist. Ch# Freg. T e i
(mm) ' (MHz) l;?;;llp Meas. | Scaled factor | Meas. Scaled
1 2412 20.00 18.61 1.38
Rear 11b 0 6 2437 20.00 18.68 1.36 0.038 0.051
11 2462 20.00 18.53 1.40
Note(s):
1. Scaled factor = Maximum tune-up tolerance limit [mW] / Measured power [mW]

2. Scaled SAR (Reported SAR)= Measured SAR [W/kg] - Scaled factor

3. Highest measured output power channel was tested initially according to KDB248227D01.

4.  According to KDB248227D01
1) Highest reported SAR is < 0.4 W/kg. Therefore, further SAR measurements within this exposure condition are not required.
2) Highest reported SAR is > 0.4 W/kg. Due to the highest reported SAR for this test position, other test positions in standalone
exposure condition were evaluated until a SAR < 0.8 W/kg was reported.
3) For all positions/configurations tested using the initial test position and subsequent test positions, when the reported SAR is
> 0.8 W/kg, measure the SAR for these positions/configurations on the subsequent next highest measured output power
channel(s) until the reported SAR is < 1.2 W/kg or all required test channels are considered.

OFDM was excluded from the following table according to KDB248227D01.

SAR is not required for the following 2.4 GHz OFDM conditions according to KDB248227DO01.

1) When KDB447498D01 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.

Maximum tune-up tolerance | Maximum tune-up tolerance | OFDM | Position [DSSS Reported SAR[ OFDM Estimated | Exclusion [Standalone
limit limit scaled value [W/kg] SAR value limit [W/ke] [SAR tested
DSSS OFDM [Wike]
[dBm] [mW] [dBm] [mW]
20.00 100.00 16.00 39.81 0.398 Rear 0.051 0.020 <12 No
Note(s):

5. OFDM scaled factor = Maximum tune-up tolerance limit of OFDM [mW] / Maximum tune-up tolerance limit of DSSS [mW]
6.  Estimated SAR of OFDM= Reported SAR of DSSS[W/kg] - OFDM scaled factor
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SECTION12: Test instruments
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MNA-03 Vector Reflectometer Copper Mountain IPLANAR R140 0030913 SAR 2016/04/22 * 12
Technologies
MDPK-03 Dielectric assessment kit | Schmid&Partner IDAK-3.5 0008 SAR 2016/04/12 * 12
Engineering AG
MOS-37 Digital thermometer LKM electronic IDTM3000 - SAR 2016/07/28 * 12
COTS-MSAR- | Dielectric assessment Schmid&Partner IDAK SAR -
04 software Engineering AG
MPM-11 Dual Power Meter Agilent E4419B MY45102060 |[SAR 2016/08/24 * 12
MPSE-15 Power sensor Agilent E9301A MY41498311 [SAR 2016/08/24 * 12
MPSE-16 Power sensor Agilent IE9301A MY41498313 |[SAR 2016/08/24 * 12
MRFA-24 Pre Amplifier R&K R&K B30550 SAR 2016/06/27 * 12
ICGA020M602-
2633R
MSG-10 Signal Generator Agilent INS181A MY47421098 |[SAR 2016/11/09 * 12
MAT-78 Attenuator Telegrartner JO1156A0011 0042294119 SAR Pre Check
MPM-15 Power Meter Agilent IN1914A MY53060017 |[SAR 2016/06/27 * 12
MPSE-21 Power sensor Agilent IN8482H MY52460010 [SAR 2016/06/27 * 12
MHDC-12 Dual Directional Coupler | Hewlett Packard 772D 2839A0016 SAR(2- Pre Check
18GHz)
MDA-07 Dipole Antenna Schmid&Partner ID2450V2 713 SAR(D2450)]|2016/09/13 * 12
Engineering AG
MMSL2450 | Tissue simulation liquid | Schmid&Partner IMSL2450V2 SL AA 245 BA |SAR*Daily |Pre Check
(Body) Engineering AG Check Target
Value +5%
MHSI1.2450 | Tissue simulation liquid | Schmid&Partner HS1.2450V2 SL AAH 245 SAR*Daily |Pre Check
(Head) Engineering AG BA Check Target
Value 5%
MDAE-03 Data Acquisition Schmid&Partner IDAE4 1372 SAR 2016/06/10 * 12
Electronics Engineering AG
MPB-09 Dosimetric E-Field Schmid&Partner [EX3DV4 3922 SAR 2016/12/14 * 12
Probe Engineering AG
MPF-04 2mm Oval Flat Phantom | Schmid&Partner IQDOVAO001BB 1207 SAR 2016/05/07 * 12
Engineering AG
MDH-03 Device holder Schmid&Partner Mounting device for| - SAR Pre Check
Engineering AG transmitter
MOS-35 Digital thermometer HANNA Checktemp 4 - SAR 2016/07/28 * 12
COTS-MSAR- | Dasy5 Schmid&Partner IDASYS - SAR -
03 Engineering AG
MRBT-04 SAR robot Schmid&Partner ITX60 Lspeag F13/5PPLA1/A/|SAR 2016/06/01 * 12
Engineering AG 01

*1) This test equipment was used for the tests before the expiration date of the calibration.
The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international standards.

As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an unbroken chains of

calibrations.

SAR room is checked before every testing and ambient noise is <0.012W/kg
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APPENDIX 1: SAR Measurement data

Evaluation procedure
The evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the ear point or central position of flat phantom was used
as a reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each device
from the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and the horizontal grid
spacing was 15 mm x 15 mm, 12 mm x 12 mm or 10mm x 10mm. Based on these data, the area of the maximum
absorption was determined by spline interpolation.

Step 3: Around this point found in the Step 2 (area scan), a volume of 30mm x 30mm x 30mm or more was assessed by
measuring 7 x 7 x 7 points at least for below 3GHz and a volume of 28 mm x 28mm x 22.5mm or more was assessed by
measuring 8 x 8 x 6(ratio step method (*1)) points at least for SGHz band.

And for any secondary peaks found in the Step2 which are within 2dB of maximum peak and not with this Step3 (Zoom
scan) is repeated. On the basis of this data set, the spatial peak SAR value was evaluated under the following procedure:

(1). The data at the surface were extrapolated, since the center of the dipoles is Imm(EX3DV4) away from the tip of the
probe and the distance between the surface and the lowest measuring point is 1.3 mm. The extrapolation was based on a
least square algorithm [4]. A polynomial of the fourth order was calculated through the points in z-axes.

This polynomial was then used to evaluate the points between the surface and the probe tip.

(2). The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the SAR
values averaged over the spatial volumes (1 g or 10 g) were computed by the 3D-Spline interpolation algorithm. The
3D-Spline is composed of three one-dimensional splines with the “Not a knot"-condition (in x, y and z-directions) [4],
[5]. The volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to
calculate the average.

(3). All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.

*1. Ratio step method parameters used;
The first measurement point: 2mm from the phantom surface, the initial grid separation: 2mm, subsequent graded grid ratio: 1.5
These parameters comply with the requirement of the KDB 865664D01.
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Step 4: Re-measurement of the E-field at the same location as in Step 1.

Confirmation after SAR testing

It was checked that the power drift [W] is within +/-5%.The verification of power drift during the SAR test is that
DASYS system calculates the power drift by measuring the e-filed at the same location at beginning and the end of the
scan measurement for each test position.

DASYS5 system calculation Power drift value[dB] =20log(Ea)/(Eb)
Before SAR testing : Eb[V/m]
After SAR testing : Ea[V/m]

Limit of power drift{ W] =+/-5%
X[dB]=10log[P]=10log(1.05/1)=10log(1.05)-10log(1)=0.212dB

from E-filed relations with power.

p=E"2m=E"2/

Therefore, The correlation of power and the E-filed
XdB=10log(P)=10log(E)*2=20log(E)

Therefore,
The calculated power drift of DASYS System must be the less than +/-0.212dB.
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Measurement data

WLAN 11b 1Mbps 2437MHz Front 10mm
Communication System: UID 0, WLAN (0); Communication System Band: 11b/g/n; Frequency: 2437 MHz; Duty
Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.836 S/m; &, = 38.81; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS5 Configuration
Probe: EX3DV4 - SN3922; ConvF(7.48, 7.48, 7.48); Calibrated: 2016/12/14;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1372; Calibrated: 2016/06/10
Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO002AA; Serial: TP:1207
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Area Scan 3 2 (101x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0512 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.532 V/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 0.0610 W/kg

SAR(1 g) =0.033 W/kg; SAR(10 g) =0.018 W/kg

Maximum value of SAR (measured) = 0.0464 W/kg

Date: 2017/01/18
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wik
e

0.037
0.026
0.01¢9
0.0099.

AR
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WLAN 11b 1Mbps 2437MHz Rear
Communication System: UID 0, WLAN (0); Communication System Band: 11b/g/n; Frequency: 2437 MHz; Duty
Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; 6 = 1.972 S/m; g, = 52.185; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS5 Configuration
Probe: EX3DV4 - SN3922; ConvF(7.59, 7.59, 7.59); Calibrated: 2016/12/14;
Sensor-Surface: 1.4mm (Mechanical Surface Detection), Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1372; Calibrated: 2016/06/10
Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO002AA; Serial: TP:1207
Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Area Scan 3 2 (101x101x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.201 W/kg

Zoom Scan (7x8x7)/Cube 0: Measurement grid: dx=Smm, dy=Smm, dz=5mm
Reference Value = 10.17 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.264 W/kg

SAR(1 g) = 0.102 W/kg; SAR(10 g) = 0.038 W/kg

Maximum value of SAR (measured) = 0.181 W/kg

Date: 2017/01/18
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
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APPENDIX 2 : System Check

System check result Body and Head 2450MHz
Head 2450MHz System Check DATA / Dipole 2450MHz / Forward Conducted Power : 250mW
Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; ¢ = 1.851 S/m; &, = 38.77; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration
Probe: EX3DV4 - SN3922; ConvF(7.48, 7.48, 7.48); Calibrated: 2016/12/14;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1372; Calibrated: 2016/06/10
Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO002AA; Serial: TP:1207
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Area Scan (81x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 21.7 W/kg

Zoom Scan (7X7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 109.0 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) =6.12 W/kg

Maximum value of SAR (measured) = 21.3 W/kg

Date: 2017/01/18
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
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Head 2450MHz System Check DATA / Dipole 2450MHz / Forward Conducted Power : 250mW
Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; 6 = 1.851 S/m; g, = 38.77; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration

Probe: EX3DV4 - SN3922; ConvF(7.48, 7.48, 7.48); Calibrated: 2016/12/14;

Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn1372; Calibrated: 2016/06/10

Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO02AA; Serial: TP:1207

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) =9.76 W/kg

Date: 2017/01/18

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
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BODY 2450MHz System Check DATA / Dipole 2450MHz / Forward Conducted Power : 250mW
Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; 6 = 1.988 S/m; g, = 52.124; p = 1000 kg/lrn3

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration

Probe: EX3DV4 - SN3922; ConvF(7.59, 7.59, 7.59); Calibrated: 2016/12/14;

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1372; Calibrated: 2016/06/10

Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO002AA; Serial: TP:1207

Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Area Scan (81x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 20.1 W/kg

Zoom Scan (7X7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.4 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) =12.8 W/kg; SAR(10 g) = 5.81 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

Date: 2017/01/18
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
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BODY 2450MHz System Check DATA / Dipole 2450MHz / Forward Conducted Power : 250mW
Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; 6 = 1.988 S/m; g, = 52.124; p = 1000 kg/m3

Phantom section: Flat Section

Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration

Probe: EX3DV4 - SN3922; ConvF(7.59, 7.59, 7.59); Calibrated: 2016/12/14;

Sensor-Surface: 0mm (Fix Surface)

Electronics: DAE4 Sn1372; Calibrated: 2016/06/10

Phantom: ELI v5.0 TP1207 (30deg probe tilt); Type: QDOVAO02AA; Serial: TP:1207

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 9.52 W/kg

Date: 2017/01/18

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.
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APPENDIX 3 : System specifications

Configuration and peripherals
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The DASYS system for performing compliance tests consist of the following items:

a) A standard high precision 6-axis robot (Stdubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

b) An isotropic field probe optimized and calibrated for the targeted measurement.
¢) A data acquisition electronic (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.
d) The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

e) 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.

f) The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

g) A computer running WinXP and the DASY5 software.
h) Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

i) The phantom, the device holder and other accessories according to the targeted measurement.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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Specifications

a)Robot TX60L

Number of Axes
Nominal Load
Maximum Load

Reach

Repeatability

Control Unit
Programming Language
Weight

Manufacture

b)E-Field Probe

6

2 kg

Skg

920mm
+/-0.03mm
CS8c¢

VAL3

52.2kg

Staubli Robotics

Model
Construction

Frequency
Directivity

Dynamic Range

EX3DV4

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material

(resistant to organic solvents, e.g., glycol ether)

10 MHz to > 6 GHz Linearity: £ 0.2 dB (30 MHz to 6 GHz)
+/-0.3 dB in HSL (rotation around probe axis)

+/-0.5 dB in tissue material (rotation normal probe axis)
10uW/g to > 100 mW/g;Linearity

+/-0.2 dB(noise: typically < 1uW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Application Highprecision dosimetric measurement in any exposure scenario
(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%.
Manufacture Schmid & Partner Engineering AG
EX3DV4 E-field Probe
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
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c)Data Acquisition Electronic (DAE4)

Features

Measurement Range
Input Offset voltage
Input Resistance
Input Bias Current
Battery Power
Dimension
Manufacture

Signal amplifier, multiplexer, A/D converter and control logic

Serial optical link for communication with DASYS embedded system (fully remote

controlled)

Two step probe touch detector for mechanical surface detection and emergency robot stop
-100 to +300 mV (16 bit resolution and two range settings: 4mV, 400mV)

<5 pV (with auto zero)

200 MQ

<50 fA

> 10 h of operation (with two 9.6 V NiMH accus)
60 x 60 x 68 mm

Schmid & Partner Engineering AG

d)Electro-Optic Converter (EOC)

Version
Description
Manufacture

e)DASY5 Measurement server

EOC 61
for TX60 robot arm, including proximity sensor
Schmid & Partner Engineering AG

Features

Dimensions (L x W x H)
Manufacture

f) Light Beam Switches

Intel ULV Celeron 400MHz

128MB chip disk and 128MB RAM

16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display

Robot Interface

Serial link to DAE (with watchdog supervision)
Door contact port (Possibility to connect a light curtain)
Emergency stop port (to connect the remote control)
Signal lamps port

Light beam port

Three Ethernet connection ports

Two USB 2.0 Ports

Two serial links

Expansion port for future applications

440 x 241 x 89 mm

Schmid & Partner Engineering AG

Version LB5

Dimensions (L x H) 110 x 80 mm

Thickness 12 mm

Beam-length 80 mm

Manufacture Schmid & Partner Engineering AG
g)Software

Item Dosimetric Assessment System DASY'S
Type No. SD 000 401A, SD 000 402A

Software version No.
Manufacture / Origin

h)Robot Control Unit

DASY52, Version 52.6 (1)
Schmid & Partner Engineering AG

Weight 70 Kg

AC Input Voltage selectable
Manufacturer Stiubli Robotics
UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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i)Phantom and Device Holder

Phantom
Type
Description

Material

Shell Material
Thickness
Dimensions
Volume
Manufacture

Type
Description

Material

Shell Thickness
Filling Volume
Dimensions
Manufacture

Device Holder

SAM Twin Phantom V4.0

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin
(SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation
of left and right hand phone usage as well as body mounted usage at the flat phantom region.
A cover prevents evaporation of the liquid. Reference markings on the phantom allow the
complete setup of all predefined phantom positions and measurement grids by teaching three
points with the robot.

Vinylester, glass fiber reinforced (VE-GF)

Fiberglass

2.0 +/-0.2 mm

Length: 1000 mm Width: 500 mm Height: adjustable feet

Approx. 25 liters

Schmid & Partner Engineering AG

2mm Flat phantom ERI4.0

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 II 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 DASY4.5 and higher
and is compatible with all SPEAG dosimetric probes and dipoles.

Vinylester, glass fiber reinforced (VE-GF)

2.0 £ 0.2 mm (sagging: <1%)

approx. 30 liters

Major ellipse axis: 600 mm Minor axis: 400 mm

Schmid & Partner Engineering AG

In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables the rotation of the
mounted transmitter device in spherical coordinates. Rotation point is the ear opening point. Transmitter devices can be
easily and accurately positioned according to IEC, IEEE, FCC or other specifications. The device holder can be locked
for positioning at different phantom sections (left head, right head, flat).

Material :

Laptio Extensions kit

POM

Simple but effective and easy-to-use extension for Mounting Device that facilitates the testing of larger devices
according to IEC 62209-2 (e.g., laptops, cameras, etc.). It is lightweight and fits easily on the upper part of the
Mounting Device in place of the phone positioner. The extension is fully compatible with the Twin-SAM, ELI4

Phantoms.
Material

Urethane

POM, Acrylic glass, Foam

For this measurement, the urethane foam was used as device holder.

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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j)Simulated Tissues (Liquid)

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters
required for required for routine SAR evaluation.

. Frequency (MHz

Mixture (%) 450 900 : 180y0( : 1950 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.91 46.21 40.29 50.75 55.24 70.17 55.41 69.79 55.0 68.64
Sugar 56.93 51.17 57.90 4821 | - - - - - -
Cellulose 0.25 0.18 0.24 0.00 - - - -
Salt (NaCl) 3.79 2.34 1.38 0.94 0.31 0.39 0.08 0.2 - -
Preventol 0.12 0.08 0.18 0.10 - - -
DGMBE - - - - 4445 29.44 4451 30.0 45.0 31.37
Dielectric Constant 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Note:DGMBE(Diethylenglycol-monobuthyl ether)
The simulated tissue (liquid) of 1800MHz was used for the test frequency of 1700MHz to 1800MHz.

. Frequency(MHz)
PR (E29) 6508750 1450
Tissue Type Head and Body | Head and Body
Water 35-58% 52-75%
Sugar 40-60% -

Cellulose <0.3% -

Salt (NaCl) 0-6% <1%
Preventol 0.1-0.7% -
DGMBE - 25-48%

. Frequency(MHz)
Mixture (%) 5800
Tissue Type Head Body
Water 64.0 78.0
Mineral Oil 18.0 11.0
Emulsifiers 15.0 9.0
Additives and salt 3.0 2.0

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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All calibrations have been conducted in the closed faboratory faclity: srvitonment temperature {22 = 3)*C and humidity « 70%.
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Power rater NRP
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DAEA
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System Check Dipole SAR Calibration Certificate -Dipole 2450MHz(D2450V2,S/N:713)
Zeughausstrasse 43, 8004 Zurich, Switzerland

tseher Kelbriordion
Service auisse d'dalonnage

Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

D # Cal Date ({Certificate No.y
Stk 104778
SN: 103244
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08-Apr-18 {No. 217-02269)
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UL Japan, Inc.
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Engineering AG e Servizio svizzero di taratuea
Zeughausstrasse A3, B004 Zurich, Switzeriand % ,ﬁ\\\\? S swiss Callbration Service
frdn foa
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Muitiiateral Agresment for the recognition of calibration ceriificates

Glossary:

TSL tissue simulating quid

ConvF sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, 1EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR)} in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

¢} EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used In close proximity to the human body {frequency range of 30
MHz to 6 GHz)", March 2010

d} KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHZ”

Additional Documentation:
) DASY4/5 Systermn Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condilions; Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

e Feed Point Impedance and Return Loss: These parametlers are measured with the dipole
positioned under the liguid filled phantom. The impedance stated ks fransformed from the
measurement at the SMA connsctor to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

»  SAR for nominal TSL parameters: The measured TSL parameters are used {o calculate the
nominal SAHR 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
prohability of approximately 85%.

Certificate No: D2450VE-713_Ssp18 Page 2 of 8
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Measurement Conditions
DASY syster configuration, as far as not glven on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modudar Fiat Phantons
Distance Dipole Center - TSL 18 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and caleutations were apphied.
Temperature Permittivity Conductivity
Nominat Head TSL parameters 22.0°C 32 1.80 mho/m
Measured Head TSL parameters (22.0 = 0.2) °C 379+6% 1.88 mho/m 8 %
Head TSL temperature change during test <05°C e o
SAR resuilt with Head TSL
SAR averaged over 1 om’ (1 g} of Head TSL Congition
SAR measured 250 W input power 13.4 Wikg
SAR for nominal Head TSl parameters normalized to 1W 520 Wikg & 17.0 % {k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAH measured 250 mW input power 6.23 W/kg
SAH for nornine! Head TSL parameters normalized to 1W 24.5 Wikg £ 16.5 % {k=2)
Body TSL. parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.85 mhofm
Measured Body TSL parameters {22.0x0.2}°C 516x6% 2.04 mho/m =6 %
Bedy TSL temperature change during test <Q5°C e R
SAR result with Bedy T5L
BAR averaged over 1 om® (4 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wikg
BAR for nominal Body TSL parameters notmatized o W 50.7 Wiy = 17.0 % {(k=2)
SAR averaged over 10 em® {10 g) of Body TSL cordition
BAR measured 250 mW input power 6.11 W/kg
SAR for nomingl Body TSL paramelers normalized to 1W 24.1 Wikg + 185 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head T5L

Impedancs, transformed 1o fesd point 300 +2310

Return Loss - 28.8 dB

Antenna Parameters with Body TSL

Impadance, transformed to fesd point 4860+ 370
Return Loss - 28.5 dB

General Antenna Parameters and Design

! Electrical Delay (one diraction) l 1158 ng

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

The dipole is made of standard semirigid cosxial cable. The center conductor of the feeding line is directly connected o the
second arm of the dipole. The antenna is therefore short-cireuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loatled according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not aifected by this change. The overali dipole length s still
according Yo the Standard,

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 05, 2002
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DASYS Validation Report for Head TSL

Date: 13.09.2016
Test Laboratory: SPEAG, Zugich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 « SN:713

Communication Systemn: UID 6 - CW,; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; 5 = 1.88 §/m; g = 37.9; p = 1000 kglm3
Phantom section: Flat Section

Measurement Standard: DASYS JEEE/EC/ANSIC63.19-2011)

PASYS2 Configuration:
+  Probe: EX3DV4 - SNT7349; ConvF(7.72, 7.72,7.72); Calibrated: 15.06.20106;
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection) .
»  Blectropics: DAE4 Sn601; Calibrated: 30.12,2013
& Phantom: Flat Phantom 5.0 (front); Type: QDOCOPS0AA; Serial: 1001
+ DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Pipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 6:
Measwrement grid: dx=8mm, dy=5mm, dz=5Smm

Reference Value = 113,53 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 26.7 W/kg

SAR(1 gy =134 Wik SAR(16 ) = 6.23 W/ke

Maximum value of SAR {measured) = 21.9 Wrkg

0dB =219 Wikg = 1340 dBW/kg
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 13.09.2016
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 Mz Type: DD2450V2; Serial: D2456V2 - SN:713

Communication Systenn: UID 0 - CW; Frequency: 2450 Mz

Medium parameters used: f= 2450 MHz; o = 2.04 $/m; 5, = 51.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEARCIANSI C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
+  Sensor-Snrface: 1.4mm (Mechanical Surface Dctcctidn)
e Electronics: DAE4 Sn601; Calibrated: 30.12.2015
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
= DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipele Calibratien for Body Tissue/Pin=250 mW, d=10mm/Zeom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 106.4 Vim, Power Diift = -0.03 dB

Peak SAR (extrapolated) = 25.5 W/kg

SAR(I g) = 13 Wikg; SAR(16 2) = 6.11 W/kg

Maximum value of SAR (measared) = 21.2 W/kg

0 dB = 21.2 Wrg = 13.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dosimetric E-Field Probe Calibration Certificate (EX3DV4, S/N: 3922)

. . W,
Cahb‘fatmn Laboratory of & \\\*:,// v, & Schwelzerischer Kalibrierdienst
Schms‘d & Partner SE\EEMM ¢ Service sulsse détalonnage
Engineering AG T MY g Serviela svizzero ol taratura
Zeughausstrasse 43, B004 Zurich, Switzerland “ ﬁ o Swiss Galibration Service
Accredited by the Swigs Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Servite is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration centificates

crent UL dJapan (Viteg) 7 sor s Gertificate ot EX3-3922 Dec16 -

ICALIBRATION CERTIFICATE -

Object EX3DV4 SN0z

Calibration procedura(s) 'QA CAL=07:v9, QA CAL-14 V4 QA CAL-23.75, QA CAL: 25.‘/5
'Cahbratmn prccedure for dosumetrlc E fle!d probes

Calibration date: ‘December 14,2096 =

This calibratien cerifficate documents the traceabllity to national standards. which realize the physical units of measurements (Si).
The measurements and the uncertainties with confidence probabitity are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratery facility: environment temperaturs (22 + 31°C and humidity < 70%.

Calibration Equipment used {M&TE: critical for calibration)

Prirnary Gtandards I Cal Date (Certificate No.} Scheduled Calibration
Power meter NRP SN 104778 08-Apr16 (No, 217-02288/02280) Apr-17

Power sensor NRP-Z91 SH: 103244 08-Apr-18 {No. 217-02288} Apr-17

Powsgr sensor NRP-Z01 SN; 103245 06-Apr-16 {No, 217-02289) Apr-17

Reference 20 dB Attenuator SN: 85277 (20 05-Apr-16 {No. 217-02293} Apr-17

Reference Probe £S53DV2 SN 303 Ft-Dec-15 (No, £83-3013_Dec15) Dec-16

DAE4 SN: 660 7-Dec-16 (No. DAE4-860 Dec16) Dec-17

Secondary Standards. L8] Check Dale (in house) Scheduled Check
Power meter E44148 SN GB41203874 06-Apr-16 {in house check Jun-16} In house check: Jun-18
Power sgnsor £4412A SN: MY41488087 08-Apr-16 {in house check Jun-16} In house check: Jun-18
Power sensor E4412A 8N 000110210 08-Apr-16 {in house check Jun-16} {n house check: Jun-18
RF generator HP 8648C SN: US3642001700 04-Aug-99 {in house check Jun-16} I house check: Jun-18
Network Analyzer HP BY53E 8N: US37390685 18-Qct-01 {in house check Oot-18) In house check: Oct-17

Name o Fungtion ) Stqnatuge
Calibrated by: Lol Kiysner. - e e ahoratery Technicien

Approved by: Katja Pokovig . 000 T reonnical Manager

lssued: December 14, 2016
This calibration cerlificate shali not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of g s ischer Kaiibri

Schmid & Partner ¢ Service sutsso d'étatonnage
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Zeughausstrasse 43, 8804 Zurich, Switzerland s Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multitaterat Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,z

DCP diode compression point

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

A,B,C, D modulation dependent linearization parameters

Polarization o o rotation around probe axis

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

i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to afign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Bate {3AR)} in the Human Head from Wireless Communications Devices: Measurement
Technigues”, june 2013

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

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

d) KDB 8656684, "SAR Measurement Requirements for 100 MHz {o 6 GHz"

Methods Applied and Interpretation of Parameters:

s NORMx,y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz In TEM-cell; £ > 1800 MHz: R22 waveguids).
NORMx,y,z are ondy intermediate values, Le., the uncertainties of NORMx,y,z does not affect the £ field
uncertainty inside TSL (see below ConvF).

o NORMTIxy,z = NORMxy,z * frequency,_response (see Fraquency Response Chart). This linearization is
implemented in DASY4 software versions fater than 4.2, The unceriainty of the frequency response is included
in the stated unceriainty of ConvF.

«  DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

«  PAR:PAR is the Peak 1o Average Ratio that is nof cafibrated but determined based on the signal
characteristics

= Axyz Bryz Ox vz Dxy,z; VRx.y.z: A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diodse.

+  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 distribufions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters appiied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * Convi whereby the uncertainty corresponds fo that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from % 50 MBz to £ 100
MHz.

s Sphericai isofropy {30 deviation from isofropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna,

« Sensor Offset: The sensor offset corresponds io the offset of virtual measurement center from the probe tip
{en probe axis). No tolerance required,

«  Connector Angle: The angle is assessed using the information gained by determining the NORMX (no
uncertainty required).
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Probe EX3DV4

SN:3922

Manufactured:  March 8, 2013
Repaired: December 9, 2016
Calibrated: December 14, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 systermt)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(v/imyY" 0.64 0.56 0.59 £10.1%
DCP {mv)® 100.7 101.4 G7.9
Modulation Calibration Parameters
uiD Communication System Name A 8 c [ VR Unc®
dB dBYVuV dB mv {k=2}
g oW X 0.0 0.0 10 0.00 141.1 27 %
Y 0.0 0.0 1.0 150.8
z 0.0 0.0 1.0 139.0
Note: For details on UID parameters see Appendix.
Sensor Model Parameters
ci c2 o ™ T2 T2 T4 T5 T6
fF £F v ms.\N2 ms. V™ ms V-2 v
X 52,67 473 36.3 2432 1,855 5020 0.722 0.564 1.007
Y 41.55 310.1 35.83 1594 1.105 5035 1.03 0.251 1.006
Z 56.64 426.7 36.1 23.02 1.6803 5.034 0.673 0.557 1.007

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%.

* The uncertainties of Norm X,Y,Z do not affect the E%field uncertainty inside TSL {see Pages 5 and 6).
® Numerical linearization parameter: uncertainty not required.

£ Uneertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field vatue,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

F(MHZ)® | Permittivity” {(Stm)" ConvFX | ConvFY | ConvFZ | Alpha® | {mm) {k=2)
2300 39.5 1.67 7.91 7.91 7.91 0.29 0.80 +120%
2450 39.2 1.80 7.48 7.48 7.48 0.35 0.80 £12.0%
5200 36.0 4.66 5.74 5.74 5.74 0.30 1.80 +13.1%
5250 359 4.71 5.71 571 5,71 0.30 1.80 +13.1%
5300 35.9 4.76 5.66 565 5.65 0.30 1.80 +13.1%
5500 356 4.96 5.13 513 513 0.40 1.80 £13.1%
5600 35.5 597 4.92 4.92 492 0.40 1.80 £13.1%
5750 354 5.22 5.05 505 5.05 0.40 1.80 £13.1%
5800 35.3 5.27 5.06 508 5.08 0.40 1.80 £13.1%

© Frequency validity above 300 MHz of £ 100 Mz only applies for DASY v4.4 and higher {see Page 2), vlse it I8 restricted to 2 50 MHz, The

uncertainty i the RSS of the ConvF uncertainty at cafibration frequency and the uncertainty for the indicated frequenty band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respeciively, Above § GHz frequency
validity can be extended fo £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and ¢) can be retaxed to = 10% if liquid compensation formula is applied to

maastred SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) Is restricted {0 % 5%. The uncertainty is the RSS of

the ConvF uncerfainty for indicated target tissue parameters.

& Alpha/Depih are determined during calitration. SPEAG warrants that the remaining deviation due to the boundary effect after compensaticn is

always less than £ 1% for frequencies below 3 GHz and below = 2% for frequencies between 3-8 GHZ at any distance larger than half the probe tip
diamater from the boundary.
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DASY/EASY - Parameters of Probe; EX3DV4 - SN:3922

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unc

fMHz)° | Permittivity " sm)" ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 55.2 0.07 9.92 9.92 9.92 0.39 0.83 £120%
1900 53.3 1.52 7.98 7.98 7.98 0.34 0.89 +120%
2300 52.9 1.81 7.80 7.80 7.80 0.39 0.80 +120%
2450 52.7 1,95 7.59 7.59 7.59 0.32 0.80 +120%
5250 48.9 5.36 4,98 4.98 4.98 040 1.90 £13.1%
5600 48.5 577 4.18 4,16 4,16 0.50 1.90 +131%
5750 48.3 594 4.32 4.32 4.32 050 .90 +131%

© Freguency validity above 300 Mz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 Mz is 10, 25, 40, 50 and T0 MHz for Comv astassments al 30, 84, 128, 150 and 220 MMz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

" AL frequencies balow 3 GHz, the validity of tssue parameters (& and o) can be relaxed fo + 10% ¥ liquid compensation formula is applied to
measured SAR values. At frequencios above 3 GHz, the validity of tissue parameters (s and ) s restricted to & 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

@ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compansation is
always fess than £ 1% for frequencies below 3 GHz and below & 2% for frequencies between 3-8 GHz at any distance larger than haif the probe tip
diameter from the baundaty,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
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Dynamic Range f(SARcaq)
{TEM cell , fova= 1900 MHz)

December 14, 2016
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle {°) 108.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overali Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Appendix: Modulation Calibration Parameters
uip Communication System Name A 8 C D VR Max
48 aBv a8 my Unc®
(k=2}
0 CW X 0.00 0.00 .00 0.08 1411 | 27 %
Y 6.00 6.00 1.00 150.8
Z 6.00 0.00 1,08 139.0
10010- SAR Validation {Square, 100ms, 10ms) X 5.57 74.54 16.02 10.00 280 +90.6 %
CAA
Y 471 7319 | 14.59 20.0
4 5.23 7447 | 15866 20.0
10011- UMTS-FDD (WCDMA) X 107 6700 | 1522 | 000 1600 | 9.6
CAB
Y 1.09 68.68 | 18.08 150.0
Z 6.99 6568 | 14.30 150.0
10012~ |EEE 802.11b WiFi 2.4 GHz (D588, 1 X 125 6410 | 1533 | 0.41 1800 | £98%
CaB Mbps)
¥ 122 6449 | 1566 150.0
Z 1.22 6356 | 1484 150.0
10013- IEEE 802.11g WiFi 2.4 GHz (D8S5- X 5.07 66.58 | 17.06 1.46 1800 | t968%
CAB OFDM, 6 Mbps)
Y 485 66.59 | 17.17 50.0
z 501 668.53 | 16.96 150.0
10021- GSM-FDD (TDMA, GMSK)} X | 3243 | 10146 | 2650 | 939 50.0 £9.6%
DAC
v 110000 | 11623 | 29.11 50.0
Z 16128 | 11084 | 2872 50,0
10023~ GPRS-FDD {TDMA, GMSK, TN ) X | 2558 97.86 | 2553 957 50.0 £9.6%
DAC
Y 1 10000 | 11599 | 2905 50.0
Z | 4079 | 10486 | 27.22 50.0
10024~ GPRS-FDD [TDMA, GMSK, TN 0-1) X | 10006 | 11470 | 2802 | 656 80,0 +66%
DAC
¥ 1710006 | 11454 | 27.20 80,0
Z | 10000 | 11460 | 27.74 80.0
10025~ EDGE-FDD {TDMA, 8PSK, TN 0) X 9.14 8719 | 3293 | 1257 | 500 +9.6%
DAC
Y {273 | 10287 | 4019 50.0
F 7.57 8270 | 3113 50.0
10026- EDGE-FDD {TDMA, BPSK, TN 0-1) X | 1424 96.71 33.21 9.56 8500 | t96%
DAG
Y 11368 | 10076 | 3574 80.6
Z | 12.85 95.31 32.84 60.0
10027~ GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 10000 | 11350 | 2666 | 4.80 800 | +95%
DAC
Y | 100,00 | 11491 | 2655 80.0
7 1 100.00 | 11331 | 2641 80.0
10028- GPRE-FDD (TDMA, GMSK, TN 0123} | X { 10000 | 11358 | 2598 | 3.56 1000 | £96%
DAC
Y 1| 100,06 | 11668 | 26.61 100.0
Z | 10000 | 11333 | 25.72 100.0
10028~ EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X 9.49 87.91 28.96 { 7.80 80.0 £9.6 %
DAC
Y 7.56 86650 | 79.37 80.0
F 8.58 8630 | 28.42 80.0
10030~ IEEE 802.15.1 Bluetooth (GFSK, DH1) X | 16600 | 14298 | 2674 | 530 700 | +96%
CAA
Y | 100.00 13.00_| 25.99 70.0
Z_ 100,00 1266 | 26.41 70.0
10031~ IEEE 802.15.1 Bluetooth (GFSK, DH3) X 1 1060.00 1388 | 24.79 1.88 000 | £96%
CAA
Y | 10000 | 117.95 | 25.74 100.0
7 1 10000 | 11206 | 24.23 1000
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10032- IEEE 802.15.1 Bluelooth {GF8K, DHS) X | 106.00 | 118.84 | 2579 147 100.0 +9.6%
CAA

Y | 10000 | 12687 | 2838 100.0

Z | 10000 [ 11668 | 24.86 100.0
10033- IEEE 802.15.1 Bluetooth (PH4-DQPSK, X 1118 80.19 24.35 5.30 70.0 £9.6%
CAA DH1)

Y 14.53 95.19 25,16 70.0

z 10.02 88.62 23.64 70.0
10034- IEEE 802.15.1 Blustooth (Pl/4-DQPSK, X 3.80 78.61 19.32 1.88 100.0 98 %
CAA DH3)

Y 4.65 81.70 19.34 100.0

Z 3.32 76.17 18.08 100.0
16035 IEEE 802.15.1 Bluetooth {P1/4-DOPSK, X 2.59 74.37 17.56 117 100.0 +9.8%
CAA DHS)

Y 2.90 76.88 17.42 100.0

Z 2.24 72.24 18.32 100.0
10036~ IEEE 802.15.1 Blustooth (8-DPSK, DH1) | X 13.58 93,48 25,46 5.30 70.0 +98%
CAA

Y 20,15 100.38 | 2673 70.0

Z 12,15 91.85 24.74 70.0
10037- fEEE 802.15.1 Blusicoth (8-DPSK, DH3) | X 3.97 78.18 19.11 1.88 1000 | £9%6%
CAA

Y 4.17 80.36 18.88 100.0

Z 3.19 75.70 17.84 100.0
10038- IEEE 802.15.1 Bluetooth (8-DPSK, DHE) | X 283 74.82 17.83 1.17 1000 | +96%
CAA

Y 2.95 77.35 17.72 100.0

Z 2.27 72,59 16.55 100.0
16038~ CDMA2000 (1xRTT, RC1) X 1.98 71,70 16.46 0.00 1590 | £96%
CAB

Y 2.04 74,08 16,18 160.0

z 1.69 89.71 15,16 150.0
10042~ 18-54 / 15-136 FDD (TDMAFDM, Pi/4- X 74.14 108.94 | 26.95 7.78 50.0 +9.6%
CAB DQAPSK, Halfrate)

Y | 10000 | 11239 ¢ 2648 50.0

Z | 10000 | 113853  27.53 50.0
10044~ IS-QVEIATIA-553 FDD (FDMA, FM} X 0.00 92.76 0.80 0.00 1500 | 96 %
CAA

Y 0.00 97.59 ¢.29 150.0

Z 0.00 91.18 2,91 150.0
10048- DECT (YDD, TDMAF DM, GFSK, Fult X 1131 84.26 23.06 13.80 25.0 £ 9.6 %
CAA Siot, 24)

Y 18.87 91.03 23.84 256.0

Z 13.20 87.39 23.89 25.0
10049- DECT {TDD, TDMA/FDM, GFSK, Double | X 14.29 88.82 2319 | 1079 40.0 £ 9.8 %
CAA Slot, 12)

Y 30.74 99.20 25.09 40.0

Z 17.62 92.34 24.06 40.0
16056- UMTS-TDD (TR-SCDMA, 1.28 Meps) X 11.81 86.96 23,89 9.03 50.0 9.6 %
CAA

Y 18.45 95.07 2572 50.0

z 12.12 87.82 24.03 50.0
10088- EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 711 82.47 26.19 8.55 1000 | £98%
DAC

Y 5.48 79.99 25,96 100.0

Z 6.47 80.92 25.61 100.0
10059~ JEEE 802.11b WiF] 2.4 GHz (D3SE, 2 X 1.35 65,61 16.05 0.61 110.0 =06 %
CAB Mbps)

Y 1.29 65.85 16.38 1100

z 1.30 64.859 15.49 110.0
10060- IEEE 802.11b WIFI 2.4 GHz (DSSS, 55 X 15.90 10481 | 2710 1.30 110.0 +9.6 %
CAB Mbps})

Y | 100.00 | 13668 | 3540 110.0

Z 6.81 92,04 2345 110.0
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10061- IEEE 802.11h WiFi 2.4 GHz (D883, 11 X 4.51 83.48 2263 2.04 110.0 +06%
CAB Mbps)

Y 4.18 856,31 23.83 1o

Z 3.68 80.33 2140 110.0
10062- I=EE 802,11a/h WIFi 5 GHz {OFDM, 6 X 4.85 66.55 16.50 G.49 1600 +06%
CAB Mbps)

Y 4.63 66.83 16.658 100.0

Z 4.79 88,47 16.38 100.0
10063- IEEE 802 11a/h WIF § GHz (OFDM, 8 X 4.88 66.66 16.61 0.72 1C0.0 +8.6%
CAB Mbps}

Y 4.65 66.93 16.68 1000

Z 4.81 66.58 16.48 100.0
10064~ |IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 8.21 67.00 16.86 0.86 1000 +96%
CAB Mbps)

Y 4.61 67.18 16.90 100.0

2 5,13 66.90 16.74 100.0
10085~ |EEE 802, 11a/h WiFi § GHz (OFIXM, 18 X 5.08 66.93 16.96 1.21 100.0 +8.6%
CAB Mbps)

Y 4.80 67.06 17.0C 100.0

Z 5.00 £88.82 16.84 100.0
10066- |[EEE 802.11a/h WIFI 5 GHz (OFDM, 24 X 5.12 66.95 17.44 146 $00.0 +3.8%
CAB Mbps)

Y 4.82 B67.10 17.47 4000

z 5.04 £6.88 17.01 100.0
10087+ IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 544 87.06 17.53 2.04 100.6 +86%
CAB Mbps)

Y 5.12 67.35 17.684 100.0

Z 5.33 87.00 17.43 100.0
10068~ IEEE 802.11a/h WiFi & GHz (OFDM, 48 X 5.52 67.34 17.84 2.55 100.0 8.6 %
CAB Mbps)

Y 5.17 67.37 17.85 100.0

p4 5.42 £7.22 17.73 100.0
10089~ {EEE 802.11ah WiFi 5 GHz (OFDM, 54 X 5.59 67.24 18.00 2.67 100.0 +8.6 %
CAB Mbps)

Y 5.25 67.41 18.08 100.0

Z 5.50 87.18 17.89 100.0
10071 IEEE 802.11g WiF| 2.4 GHz X 518 868.72 17.38 1.99 100.0 + 8.8 %
CAB (DSSSIOEDM, 9 Mbps)

Y 4.85 87.00 17.48 100.0

Z 512 86,66 17.28 1000
10072- IEEE 802.11g WiFi 2.4 GHz X 5.21 67.16 17.62 2.30 100.0 8.8
CAB (D38B/OFDM, 12 Mbps)

Y 4.54 87.34 17.71 100.0

2 513 87.07 17.51 100.0
10073« IEEE BO2.11g WIFi 2.4 GHz X 5.29 67.37 17.86 2.83 100.0 +86%
CAB (DSSS/OFDY, 18 Mbps}

Y 503 87.58 18.07 100.0

Z 5.22 87.28 17.85 100.0
10074- iEEE 802.11g WiFl 2.4 GHz X 5.29 67.34 18.15 3.30 1000 +9.6%
CAB (DSSS/OFDM, 24 Mbps)

Y 504 §7.55 18.24 0.0

Z 5.21 67.24 18.04 106.0
10075~ {EEE 802.11g WiFI 2.4 GHz X 5.39 67.69 18.57 3.82 90.0 +9.6%
CAB (DSSS/OFDM, 36 Mbps)

Y 5.09 67.69 18.66 90.0

Z 5.30 67.53 1843 90.0
10076~ |EEE B02.11g WiFi 2.4 GHz X 5.38 86741 18.64 415 90.0 +9.6 %
CAB (D3SS/OFDM, 48 Mbps)

Y 5.13 87.58 18.72 90.0

Z 5.30 87.29 18.52 90.0
10077- |EEE 802.11g WiFi 2.4 GHz X 5.40 8747 18.73 4.30 90.0 £9.6%
CAB (DSSS/OFDM, 54 Mbps)

Y 5.16 67.67 18.84 90.0

2 5.33 67.36 18.61 90.0
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10081 CDMAZG00 (1xRTT, RC3) X 0.98 66.33 13.64 0.08 150.0 +9.6%
CAB

Y 0.87 67.05 12,76 150.0

Z 0,88 64.85 12.45 160.0
10082- i3-54 /15-136 FDD (TEMASF DM, PY4- X 1.37 61.18 6.65 4,77 80.0 +9.6 %
CAB DAP3K, Fullrate}

Y 0.92 60.00 5.29 80.0

z 1.24 60.74 6,25 80.0
10090~ GPRS-FDD (TDMA, GMSK, TN 0-4) X | 100.00 14476 | 28.07 6.56 60.0 +3.6%
DAC

¥ | 40000 11486 | 27.23 60,0

Z | 10000 | 114.55 | 27.78 80.0
10097~ UMTS-FDD (HSDPA) X 1.86 67.13 15.68 0.00 150.0 +96%
CAB

Y 1.89 88.65 16.13 150.0

Z 1.79 66.47 15.11 150.0
10098 UMTS-FDD (HSUPA, Subtest 2) X 1.82 67.08 18.62 0.00 180.0 +9.6%
CAB

Y 1.86 68.62 168.11 150.0

Z 1.78 66.41 16.07 156.0
10089- EDGE-FDD (TDMA, 8PSK, TN 0-4) X 14.25 96.67 33.18 9.56 60.0 +98%
DAC

Y 13.77 100.83 | 3578 60.0

Z 12.98 95.31 3283 60.0
15100 LTE-FBD (SC-FDMA, 100% RB, 20 X 3.28 7¢.39 16,69 .00 150.0 +9.6 %
CAC MHz, OPSK)

Y a.15 70.75 17.04 150.0

z 3.11 69.56 16.23 1800
16101- LTE-FDD (SC-FDMA, 100% RB, 20 X 3.38 67.58 15.97 0.00 150.0 +9.6%
CAG MHz, 16-QAM)

Y 3.22 67.70 16.11 160.0

d 3.29 87.17 18.68 150.0
10102- LTE-FDD {(SC-FDMA, 100% KRB, 20 X 3.48 67.53 16.G6 0.00 150.0 9.6 %
CAC Mz, 64-QAM)

Y 3.32 67.66 186.18 150.0

z 3.3¢ 67.15 15.79 150.0
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 7.28 75.62 20.06 3.98 85.0 9.6 %
CAC MHz, QPSK)

Y 6.93 76.92 20,90 65.0

Z 7.24 7587 20.17 65.0
10104- LTE-TDD (SC-FDMA, 100% RB, 20 X 7.65 75.08 20.71 3.98 685.0 98 %
CAC MHz, 18-GAM)

Y 8,73 74.70 20.78 65.0

Z 7.37 74.73 20.58 85.8
10105~ LTE-TDD (SC-FDMA, 100% RB, 20 X 7.58 74.87 20.94 3.98 65.0 +96%
CAC MHz, 64-QAM)

Y 6.46 73.77 20.87 85.0

Z 6.95 73.55 20.33 65.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 2.88 69.55 16.50 0.00 150.0 +98%
CAD bz, QPSK)

Y 2.73 70.03 16.88 150.0

Z 2.74 68.75 16.03 150.0
10109 LTE-FDD {SC-FDMA, 100% RB, 10 X 3.05 67.36 15.90 0.00 150.0 +96%
CAD Mz, 16-QAM)

Y 2.87 67.64 16.82 150.0

2 2,95 656.93 15.57 150.0
10110 LTE-FDD (SC-FOMA, 100% RB, 5 MHz, [ X 237 68.52 16.14 0.00 150.0 8.6
CAD QPSK)

Y 2.22 69.29 16.51 150.0

Z 2.24 87,73 16.62 150.0
10111- LTE-FDD {SC-FDMA, 106% RB, 5 MHz, X 2.75 67.89 16.20 6.00 150.0 £9.6%
CAD 16-QAMY

Y 2.61 68.74 1635 150.0

4 2.64 67.42 15,79 150.0
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10112~ | LTE-FDD (SC-FDMA, 100% RB, 10 X187 5737 1585 1 0.00 | 1500 | £9.6%
CAD Mz, 64-QAM}

Y1 5359 67.64 | 16.07 150.0

Z | 308 66.92 | 1564 150.0
10113- | LTE-FOD (SC-FOMA, 100% BB, 5 Mz, | X251 67.98 | 1631 | 000 | 1500 | £9.6 %
CAD B64-QAM)

Y | 278 §8.87 1548 1500

7 | 280 6757 | 1503 150.0
10114- ] IEEE BOZ.11n (HT Greenfield, 13.5 x| 525 67.07 | 1639 | 000 | 1500 | t96%
CAB Mbps, BPSK)

v | 507 67.26 | 1653 150.0

F XL 66.98 | 1628 150.0
1GT16- 1 TEEE 802.14n (HT Greenfisid, 81 Mbps, | X | 5.62 67.37 | 1655 | 000 | 1500 | £96 %
CAB 16-GAM)

Y | 533 67.32 | 16,65 1500

7 | 555 67.29 | 1645 50,0
10116~ | FEEE 802.11n (HT Greendieid, 135 Mbps, | X | 5.38 6735 | 1645 | 000 7500 z96 %
CAB B4-CAM}

vV | 518 67.45 | 1655 505

778 67.23 | 16,34 150.0
10117~ | IEEE 802.14n (HT Mixed, 13.5 Mops, X | 525 67.09 4642 | 000 | 1500 | +66%
CAB BPFSK)

¥ | 505 67.16 | 1648 150,0

Z 7543 66.96 | 16.29 150.0
10118 | [EBE 802,110 (HT Mixed, 81 Mbps, 16- | X | 5.69 6752 | 1663 | 000 | 1500 | +96%
CAB QAM)

¥ 540 6751 | 16.66 T56.6

7 | 562 B7.46 | 16,54 150.0
16176~ | IEEE 802.11n (HT Mixad, 136 Mbps, 64- | X | 5.35 67.28 | 1643 | 000 | 1500 | £96%
cAB QAM)

Y | 544 67,41 | 1684 50,0

7| 5.28 67.17 | 16.32 150.0
10140- T LTEFDD (SCFDMA, 100% RB, 15 X | 353 87.53 | 1509 | 000 | 500 | *96%
CAC MHz, 16-0AM)

Y| 335 67.66 | 16.10 150,0

Z | 344 67.16. | 15.72 150.0
T014%- T ETEFOD (SC-FDMA, 100% RB, 15 X | 385 67.58 | 16.14 | 000 | 1500 | +9.6 %
CAG MHz, 64-OAM)

Y 357 67.76_| 16.27 15G.0

7556 67.25 | 15.88 150.0
10142- | LTE-FDD (SC-FDMA, 100% RB, 3 Mz, | X | 2.15 68.42 | 15.84 | 000 | 1800 | *905%
CAD QPSK)

Y 1 200 6946 | 16,14 150.0

7 1 201 §7.66 | 15,32 50,0
10143- | LYEFDD (SC-FDMA, 100% RB, 3 MHz, | X | 262 68.54 | 16.41 | 6.00 | 1500 | £9.6 %
CAD 16-GAM)

¥5As 59.67 | 1508 150.0

7 1 343 67.95 | 16.57 56,0
10144- | LYE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 2.45 66.67 | 14.75 | 000 | 1500 | 9.6 %
CAD 654-QAM)

Y1 238 %6.03 | 14,14 150.0

Z 1 232 66.13 | 1422 1500
10145~ | LIE-EDD (SC-FOMA, 100% RB, 14 X | 1.54 8652 | 13.80 | GO0 | 1500 | £98%
CAD MHz, QPSK)

T 447 | 1693 1500

71 136 6545 | 12.66 150.0
10146- | LYE-EDD (SC-FOMA, 100% RB, 14 X1 286 7020 | 14.79 | 000 | 1500 | £96%
CAD Mz, 16-QAM)

Y | 154 54.18_ 1 5.90 1500

7 | 24 67.99 | 13.28 60,0
0047 UTEEDS (BCFOMA, 100% RB, 1.4 X T 349 7802 | 1619 | 0.00 ] 1500 | %96 %
CAD MHz, 84-QAM)

YT 65,56 | 10.71 1600

Z TTRAL 70.20 | 14.45 150.0
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10145 | LTE-FOD (SC-FOMA, 50% KB, 20 Mz | X 1306 | 6742 | 1506 | 000 | 500 | 296 %
e B Y| z88 | 6770 | 1606 500

10166~ | LTE-FOD (SC-FDMA. 50% RB, 20 Wy, )z( g?g Sgigg 12@5 500 :gg:g 985
Ae B N AT 1500

10951- | LTE-TDD (SC-FDMA, 50% BB, 35 T, i e Sg:% g?? S5 e TEET
At arsK ¥ | vad | 7971 | 2206 5.0

10152 | LTE-TDD {SC-FOMA, 50% KB, 20 MiHz, I £ 1L My o ey
£Ae 1A Y83 ] Yars | 2045 555

T0T53- | LIETDD (SCFOVA, 50% RB, 20 Wi, . o 5 2213 Y85 %
he A Y B8 | 7575 | 2108 50

10154- | LTE-FOD (SC-FDMPA. 50% BB, 10 WHz, z Zfsg oo | et o o0 95 %
A8 S v 52 TEees | 875 1560

10185- | LTE-FOD (BG-FOMA, 55% RE, 10 Wiz, i 5253 T R o EY A
e 1ecnt) V" sE e ear 500

10786~ | LTE-FOD (SC-FDMA, 50% REB, 5 MHZ, T o GE%
An SESK] Y 185 | 8958 T imar 1550

TOTS7- | LTE-FDD (SC-FOVA, 50% R 5 Wiz FEEE T ey o0 200 e
< 1A Vo zoa | 7B | 1444 1500

g:%fgs- LTE-FOD (SCFDMA, 50% RE, 70 Mz, i gfg gg:gg ;g:gg B.00 jgg:g T96 9
o Y 377 | segs | 1651 1500

10156 | LTE-FOD (SCFDMA, 50% R8. 5 i, )z( ST oy 2T 550 }ggig 196 %
i SEAA Y 24 ] 6789 ] 1440 1500

19760~ T TYEFDD (SCFDMA, S0% RE, 15 Wiz, % AT 1323{ IR e
AEeK] ¥V "z7a_| 6015 | 1682 505

gxgm LTEDD (SC-FDVA, 50% RB. 76 Wi, i g:g? 5;22 ggg .00 :ggig o8 %
S V1 780 | 6768 1603 565

Toigz: gzm}: (SC-FDOMA, 50% BB, 15 MHz, 5% o :ggg TR T ey %
Y [ EGT T 5785 | iEis T60.0

T57a6- | LTE-FDD (SC-FDNiA, 50% RE, 14 WH. % g:gg B 00 S5 100 T 5%
aree v 5EE | TESED | 1937 1509

e %g%i%t}) (EEFOMA, B0% BB, 14 MUz, Tt T IR T ey
VT Ias s | 20.04 1550
Z 1 47 7241|1850 156.0
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10166- | LIE-FDD (SC-FOMA, 50% RB, 1.4 MHz, | X | 5.40 7452 7RIS A0 | 1500 | 9.6 %
CAD 64-QAM)
¥ a8s 75.84 1 7151 150.0
Z 1 530 7418 1 20.53 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHzZ, XT38 70.66 ] 19497 EGT T 500 68 %
CAC QPSK}
¥EEs B6.89 8.0 1565
7Z 1 337 69,60 | 1895 1560
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 7544 7731 | 2186 | 301 | 1500 | £5.6%
CAC 16-QAM)
Y1 383 7567 | 2175 15C.0
Z | 473 7579 | 91.37 156.0
T0171- | LTE-FDD {(5C-FOMA, 1 KB, 20 MHz, X1 417 72.60 | 1641 | 801 | 1500 | 6.6 %
AAC B4-QAM)
Y |_3.20 71.32_| 1887 50,0
Z | 384 7148 | 1851 156.0
10172~ | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X [ 1438 | 8143 | 2745 | 602 | 660 | :56%
CAC QPSK)
Y | 878 9443 | 2058 £5.0
Z | 1073 | o077 | 2736 5.0
T0173- | LTE-TDD (SC-FOMA, 1 RB, 20 Mz, X [ iasr | T9s 70| 2725 | 802 | 660 | +96%
CAC 16-GAM}
: Y | 2213 | 10602 | 3066 5.0
7 | 1673 | 94.78_| 2697 65.0
10774- | LTE-TDD (SC-FOMA, 1 BB, 20 MHzZ, X | 4547 | 125 | 2537 | 602 | 650 | £8.6%
CAC 54-QAM)
Y7488 | G670 | 9764 65.0
Z | 1250 | 96.86_| 24.63 65.0
10178 | LTEFDD (SCFOMA, 1 RS, 10 Mrz, X548 7029 | 19.22 | 307 | 1500 | £9.6%
CAD QPSK)
Y| 279 66,61 | 16.79 150.0
Z | 326 69.35 | 16.71 150.0
10776- | LTEEDD (SC-EDMA, 1 RB, 10 MHz, X520 7734 | 2197 | 8.01 | 1560 | #06%
CAD 16-CAM)
¥ | 35 7569 | 21,76 156.0
Z | 473 75.82 | 21.98 150.0
10¥F7- | LYEFDD (SCFDMA, 1 RB, 5 MHz, X | 549 7046 | 19.34 | 301 7 1500 | 06 %
CAF QPSK)
Y [ 581 68.74 | 1867 156.0
7538 6952 | 18.81 150.0
10178- | LTEFDD (SC-FDMA, 1 RB, 6 MHz, 16- | X | 5.1 FT.00 | 2180 | 3.01 | 1800 | +96 %
CAD QAM)
Y | 3.9 7550 | 21.46 56,0
Z | 467 7663 1 21.14 {5C.0
079 T LTEEDD BEF0MA, TRE, 10 MRz, X | 461 7477 1 20.36 | 301 | 1560 | 9.5 %
CAD B84-QAM)
¥ 352 7341 | 90,19 150,0
Z1743E 7344 | 19.73 156.0
16180~ | LTE-FDD (3C-FDMA, 1 RB, & MHz, 64- | X | 415 7258 17804 | 301 | 1560 | £9.8%
CAD QAM}
¥ | 549 71,26 1 18.83 50,0
Z | 383 7133 | 1646 1560
10184- | LTE-FOD (SC-FDMA, 1 RB, 15 MHz, ¥ 348 7046 | 19.33 | 301 | 1500 | £96%
CAC QPSK)
Y | 2.81 68.72 | 10.06 50,0
7 | 329 69.60 | 16.80 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X1 7540 7698 | 2179 | 301 | 1500 | £95%
CAC 16-GAM)
Y | 330 7548 | 21,05 150.8
Z | 466 7551 | 21.13 150.0
T0183- | LIE-FDD (SC-FDMA, 1 RB, 15 MHZ, X ad44 7256 ] 19.03 | 3.01 | 1500 | £0.6%
AAB B4-QAM)
5 71.24 | 18,82 150.0
Z [ 382 71.37 | 18.45 150.0
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16184. | LIE-FDD (SOFOMA, 1 RE, 3 MMz, X ] 350 7051 | 1036 | 8.01 | 1500 | £6.6%
CAD QPSK)

P 6676 | 18.88 750.0

Z | 330 6956 | 1883 150 0
10785 | LTE-FOD (SC-FOMA, 1 RB, 3 MHz, 16- | X | 5.13 T706 183 8T 500 | 96 %
CAD QAM)

Y | 302 7556 | 2189 1500

Z 1 as 7558 | 21,16 150.0
10186 | LTE-FOD {SC-FDMA, 1 RB, 3 MHz, 84 | X | 416 7263 | 18.07 | 301 | 1500 | 0.6 %
AAD QAM)

¥ | 320 7131 8.85 150.0

Z | 384 7143 8.48 150.0
10987- | LTE-FDD {SC-FDMA, 1 RB, 1.4 MHz, X350 70.54 940301 | 1500 | 256 %
CAD QPSK)

YEES 8585 | 805 150.0

Z | 33 6955 | 18.85 150.0
10186 | LTE-FDD (3C-FDMA, 1 RB, 1.4 Mz, X 534 7787 | 2226 | 301 | 1500 | *96%
GAD 16-QAM)

Y 1 404 7601 | 22.06 150.0

Z | 485 7632 | 21.57 150.0
10789 T LTE-FOD (SC-FDMA, 1 RB, 1.4 MHz, X 427 7312 | 16.36 | 301 | 1500 | *06%
AAD 64-QAM)

¥ 397 7174 | 1843 150.0

71 393 7188 | 3876 150.0
10793- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X | 4.68 8648 | 1617 | 000 | 1500 | £06%
CAB BPSK)

Y| _dar 66.79 | 16.23 150.0

Z | 481 §6.30 | 16.03 150.0
10194- | IEEE B0Z2.19n (1T Greenfieid, 39 Mbps, | X | 4.88 66.86 | 1629 | 0OC | 1500 | +96%
CAB 16-CAM)

¥ a83 5707 | 16,36 150.0

7 1 480 66.75 1 16.15 50.0
10195~ | TEEE B02.11n (HT Greerfiold, 65 Mbps, | X | 4.92 6687 | 16.29 | 000 | 1600 | +96%
CAB 64-QAM)

AT 67.10 | 6.8 150.0

Z | 4g4 86.76 | 16.16 180.0
70196~ | IEEE 802.11n (HT Mixed, 6.5 Mbps, X TaT0 66.59 | 16.21 | 0.00 | 1500 | %8.6%
CAR BPSK)

Y1 447 86.80 | 16.04 150.0

Z | dss 6647 | 16.06 150.0
10497- | IEEE 802.11n (HT Mixed, 30 Mops, 16- | X | 4.89 §6.68 | 16.30 | 000 | 1500 | 196 %
CAB QAM)

Y 1 464 67.08 | 16,37 7500

Z 1 agd 66.76_ 16.16 60,0
10198- | IEEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 4.02 66.88 | 16.30 | 0.00 | 150.0 | =96 %
CAB QAM)

Y | 467 87.11_| 16,39 150.0

Z 1 as4 66.77 | 16,17 1500
10219- | IEEE 802.11n (HT Mixed, 7.2 Mbps, X | 465 6660 | 16.47 | 000 | 1500 | +9.8%
CAB BPSK)

Y| 443 5585 | 1620 150.0

Z | as7 6648 | 1602 180.0
10220- | [EEE 802.14n (HT Mixed, 43.3 Mbps, 16- | X | 4.89 66.87 | 1630 | 0.00 | 1600 | =96 %
CAB QAM)

¥ | 463 §7.06_ 1 1638 150.0

28 86.74 1 16.16 150.0
10221~ | [EEE 802.11n [HT Mixed, 72.2 Mbps, 64~ | X | 4.93 §6.82 | 16.28 | 000 | 1500 | #9.6 %
CAB QAM)

Y | i5E 67.04_| 16.37 50.0

71 485 66.71 | 16.18 50.0
10232 | IEEE BOZ.11n (HT Mixed, 15 Mbps, X | 553 6711 | 1642 | 000 | 1500 | 9.6 %
CAB BPSK)

¥ B0z 67.15 | 16.48 15040

Z 1 516 66.97 | 16.29 150.0
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10223- IEEE 802.11n (HT Mixed, 90 Mbps, 16- X 5.61 67.485 16.61 0.00 150.0 £96%
CAB QAM)

Y 531 67.37 16,60 150.0

Z 5.80 67.23 16.44 150.0
10224- IEEE 802.11n (MT Mixed, 180 Mbps, 64- | X 5.29 67.22 16.40 0.00 150.0 96 %
CAB QAM)

Y 5.06 67.26 16.46 150.0

Z 521 87.07 16.26 150.0
10225+ UMTS-FDD {HSPA+) X 294 65,94 15.50 0.00 150.0 +96%
CAB

Y 277 86,43 15.36 150.0

Z 2.86 65.69 15.19 150.0
10226~ LYE-TDD {SC-FDMA, 1 RB, 1.4 MHz, X 19.70 96.93 27.69 6.02 85.0 +96%
CAA 18-0AM)

Y 24.41 106.88 | 31.28 65.0

Z 17.78 95.95 27.42 85.0
10227- LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz, X 16.44 92.63 25.87 6.02 85.0 £9.6%
CAA 84-0AM)

Y 2173 102.98 | 2847 65.0

Z 15.38 92.25 25.76 85.0
10228- LTE-TDD {SC-FDMA, 1 BB, 1.4 MHz, X 16.40 98.26 29.80 6.02 85.0 +9.8%
CAA QPSK)

Y 12.37 99.28 31.21 85.0

4 14.06 96.21 29.22 65,0
10229- LTE-TDD (8C-FDMA, 1 RB, 3 MHz, 16+ | X 18.66 95.86 27.28 6.02 85.0 +9.8%
CAB QAM)

Y 22.34 106.12 | 30,70 £5.0

Z 16.82 94.86 27.01 65.0
10230~ LTE-TDD (8C-FDMA, 1 RB, 3 MHz, 64- | X 15.67 91.74 25.52 6.02 865.0 +86%
CAB QAM3

Y 19.87 101,36 | 28.93 65.0

Z 14.62 91.32 25.40 85.0
10231+ LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 15.63 97.28 28.41 6.02 85.0 +96%
CAB QPSKy

Y 11.71 98.10 36.78 65,0

Z 13.40 95.21 28.83 85,0
10232- LTE-TOD (SC-FOMA, 1 R8, 5 MHz, 16- | X 18.64 95.85 27.27 6.02 85,0 98 %
CAC QAM)

Y 22.32 105.12 | 30,70 65.0

Z 16.81 94.85 27.00 65.0
10233- LTE-TDD (SC-FDMA, 1 RE, 5 MHz, 84- X 15.66 91.74 25.52 6.02 65.0 286 %
CAC QAM)

Y 19.83 101.34 | 2892 65.0

Z 14.61 91.32 25.3% 65.0
10234- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 14.91 95,21 28.97 6.02 65.0 +8.6%
CAC QPSKY

Y 11,18 g7.01 30.29 65.0

Z 12.81 94.20 28.40 85.0
10235~ LTE-TDD (SC-FOMA, 1 R, 10 MHz, X 18.67 95.88 27.29 6.02 850 + 8.8 %
CAC 18-QAM)

Y 22.40 105.18 | 30.72 850

Z 16.82 94.88 27.01 6860
10236- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 18.78 91,85 25.55 6.02 85.0 +8.6 %
CAC 64-0AM)

Y 20.14 101,56 | 28.98 65.0

Z 14.72 91.43 25.42 850
10237- L.TE-TDD (SC-FDMA, 1 RB, 10 MHz, X 15,70 a7.37 29.44 6.02 850 9.6 %
CAC QPSKY

Y 11.75 98,21 30.80 850

4 13.44 95,29 28.86 850
10238~ LTE-TDD (SC-FDMA, 1 R, 15 MHz, X 18.82 95.84 27.27 8.02 65.0 +9.6 %
CAC 18-QAM)

Y 22.28 105.10 | 30,69 65.0

Z 16.78 94.83 26.99 85.0
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0230 | LTE-TOD (B0 FOMA, 1 HE, 75 Wiz, KT T T T TR TR T R E %

A S Y [ 1877 | 10131 | 7695 80
-

16286. | LTETOD (SC-FDIA, 1 B, 15 NFE )Z; ;g:;g 3;:23 ggj’g 5.02 22:8 $96%
SreKl Y 17 | ey | 08 550

é0241~ LTE-TDD (SC-FOMA, 50% RE, T4 Wiz, >Z< égfg ggfﬁ gg:gg 558 ggfg TE6%
i 1A Y520 | 8445 | ShEA B5.0

5542 T TTE-TOD (SC-FOMA, 506% RB, 1.4 MHz, O TR B Rk R Ry T
A G AN A )

0245 | LTE-TDD (SC-FOWA, 50% FB, 14 MHz, T ggfgg 33@2 508 22:3 166 %
R et Y 647 | FieT T IAEs 850

fo2s- | LTETOD (SC-FONA, 50% RB, S Wz O i B ey
- 1A v | 571 | 7ass | i BQ

Toas. ™ TTE- 100 (8C-FDVA, 50% RB, 8 M, e :g:g; o0 res A
. V| BB3_| 7362 | 1688 550

10246~ | LTE-TOD (80-FDMA, 50% RE, 3 MHz, i ;igg ;gjgg ;[S)jg? EXT gg:g YA
cAe QS Y 589 78.15 19.17 85.0

Tozar- l{gEdl“\DD SC-EDNMA. 50% RE, 5 Mz, i g:gg ;ggg 13:23 398 gg:g 156%
et Y | 55 | e i 850

0245 | LTE-TDD (SC-FOMA, 50% KB, 6 Wi Y R e R R
A v TTESE | T3k | 1788 5.0

10245 | LTE TDD (CFOMA, 50% RB, 5 Wz, T Roe R aret | a8 | oee | TaE %
S ¥ TEs | a5 550

10250 | TTETOD (SC-FORA, 50% RB. 10 WL % ;ﬁgg g?:gg L T R
i Y645 | 7r22 | 2ia3 66

TG257- | LTE-TD (SCFOVA, 50% R8, 10 Mz, T e et e T e T EEE %
SN ¥ 1 687 | ¥45e | 2008 5D

10257 gpﬁsw;;:}u {SC-FDMA, 50% RB, 10 Vi, O e S o ey
v e TR e | BT 50

To285- T LTE-TDD (SCFOMA, 50% 8, 15 Wiz T Y I 0| TEew
S VT 68 | TAET | 3020 550

i 1254- éﬁiﬁ? {§C-FDMA, 50% BB, 15 Wz, >2< %g ;;:;_g gg:gi 308 ggig 55T
V"853 | 7sar | 5088 )
7 1 740 | 7494 | o074 560

Certificate No: EX3-3922 Dectt

Page 21 of 38

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124



Test report No. : 11547841H-D

Page : 650f85
FCC ID . BBQ-WSDF20
Issued date : February 8, 2017
EX3DV4- SN:3922 Dacentber 14, 2016
(0255 [ LTETDD (SCFOMA 50% Re, 18Tz, | X | 789 | 7771 | 2128 | 508 | 650 | 96%
A S Vv 710 | 741 2200 50
To256- | LTE-TOD (SC-FDWA, 100% K5, 14 i g:?é Zigz R TR iy 1
S AN R 550
10257- | LTETDD (SC-FOMA, 100% RB, 14 e e s as | oee | s96%
- HHE BEAALD v a0l | 8875 | 1258 5.0
10356~ | LTE-TDD (SC-FDMA, 100% RB, 14 >Z< ggg ;?:i T I Ty
AA i v 408 | 7509 | 1575 5.0
0956 UTE- 7DD (80-FOMA, 100% KB, 3 WHz, T e ;gig? ;g:;g 358 N TR
<A S B T R 50
16280~ | UTE-TOD (SC-FOMA, 100% BB, 3 Mz, i g:gg 53133 23;23 398 gg:g 106%
A8 S VB | TAee | 1640 5.0
36T T LTE B0 (BC-FOMA, 160% RB, 3 MHz, >Z( ?f?g TR T 0TI
e et Y Fae | 8188 | 244 850
ThaEs | LTETO0 (SEFOMA, T00% RB. 5 Mbz, R E R O R Ty
nc 10-0AH ¥ 1543|761 2128 850
o363 | LTE-T0D (SCFOMA, 100% RB, 5 Miz, AT R ggfg 196 %
£Ae AR VT R06 | 7486 | 3005 5.0
T3 T IFETI0 (SCFOMA, 100% RE. 5 Mz, T T do 45 5[2)',2;; o5 T ee0 T £56%
eAe ars) ¥ FEE | 8276 | 2307 558
70265 | LTE-TDD (SC.EDMA, 100% RB. 10 TR Siee  am gg:g 96 %
CAe Mz, T6-0AM) v 628 | 7476 | 2046 850
6366, T [TETBD (80 FOMA, 100% RE, 10 R R R T rE%
he Mz, 2420 V| 66E 17574 | 5153 650
10267- | LTETDD (SC-FDMA, 100% RB, 10 T ;Z?g g?:?g T 0 |55 %
ehe bz, QFSK) V1 742 | 7887 | 2204 550
T0265- | LTE-TDD (SCFONA, 100% RB, 15 L T YT 55 o6 ivEm
e M TO-GAN Y| 687 T FiEE | s0kp 350
10266 | LTE-TOD (SC-EDMA, 100% RB, 15 % e ;iiig eI L
CAC iz, SA-OAN) Y 8B4 | 7414 | 20,70 ss.g
a7 T UTETOD (SC-FOMA, 100% KB, 15 % ;:gg S T 55 T TEew
Che Mz, ARSI 1 705 | 7663 | 2101 65.0
7T Fas | 7580 | 20,38 65.0
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10274- | UMTS-FOD (HOUPA, Subtest 5, 3GPP | X | 2.66 $6.10 | 1530 | 0.00 | 1500 | %96 %
CAB RolB.10)

Ll YT 67.01 | 154t 50,0

7 1 780 bo.84 | 1408 150.0
10275- | UMTS-FOD (HSUPA, Subtest 5, 3GPP | X | 167 6758 | 1655 | 0.00 | 1500 | £9.6 %
CAB Rei8.4)

Y1 168 6666 | 16.08 50,0

Z | iss 66.54_ | 14.08 150.0
10277- | PHS [QPSK) X | 3.95 56.01 1147 1 903 | 50.0 | +98%
CAA

Y | 274 5392 | BA7 50.0

71 557 65.10_|_10.64 50.0
10078- | PHS (QPSK, BY BB4MHz, Rofioff 0.5} X | 7.59 7788 | 18.38 | EEE T s00 T REER
CAA

Y | 404 780535 50.0

Z 1 643 7844 | 18.48 50.0
10279- | PHS (QPSK, BW 604MHz, Rolloff 0.38) | X | 7.76 7811 ] 1960 | 803 | 500 | ©96%
CAA

¥ | 504 7183 | 15,38 50.0

Z | a8 76.66 | 18.50 50.0
10290- | CDMAZ000, RC1, 0SS, Full Rals X | 165 a9.04 | 1501 | 000 | 1600 | 96%
AAB

Y | 144 5343 | 1a.00 150.0

7 145 67.46_ | 13.86 150.0
T0281- | COMA2000, RC3, 8065, Full Rate X | 054 86,10 | 1351 | 000 | 1506 | +96%
AAB

Y 1 085 56.76 | 12.61 150.0

71 0.84 54.87 | 12.34 150.0
10292- | CDMAZ000, RC3, 8032, Full Rate X1 113 6856 | 1580 | 0.00 | 1500 | £9.6 %
AAB

Y |_1.36 7390 | 1619 150.0

7 1096 67,29 | 14.06 150.0
10293 | COMAZ000, RC3, 803, Full Rate X | 151 74.06 | 1804 | B.00 | 1500 | *9.56
AAB

Y 1 3586 87.39 | 21.50 150.0

Z | 123 70.67 1 _16.17 150.0
10296- | GDMAZ000, RC1, 503, 1/0th Rate 251, | X | 8.04 8050 | 22.75 | 8.03 | 500 | *98%
AAB

Y7133 | 828 | 23.76 50.0

Z | 817 80.70 | 22861 50.0
10267- | LTE-FDD (SCFDWVA, 50% RB, 20 MMz, | X | 2.91 6965 | 16.56 | 0.00 | 1500 | 29.6%
AAB GQPSK)

Y i 70.13 | 16.95 500

7 | 7275 G864 | 16.09 150.0
10296- | LTE-FDD (3G-FOMA, 50% RB, 3MHz, | X | 180 88.19 | 16.11 | 0.00 | 1500 | <66 %
AAC QPSK)

Y 151 67,92 | 1388 150.0

Z 1 162 56.62 1 14.13 150.0
10299- | LTE-FOD (SG-FDWA, 50% BB, 3MHz, | X | 3.58 7149 | 604 | 000 | 1500 | %96.8%
AAC 16-QAM)

Y| 538 68.54 | 13.33 1560

Z | 2.9 69,89 | 14.93 150.,0
10300~ | LTE-FDD (SC-FOMA, 50% RB, 3 MHz, | X | 2.56 67.15 | 13.37 | 000 | 1560 | 96 %
AAC 64-CIAM)

Y1 188 §4.01 | 1008 1500

7 1550 6596 | 1247 150.0
10301 | [EEE 802 166 WiMAX (20:18, Bms, X T 513 6572 | 17.72 | 447 | G600 | +98%
AAA 10MHz, GPSK, PUSC)

V1 40 66.76 | 18.04 5.0

Z | 512 66.07 | 17.80 50.0
16302 | IEEE B02.160 WIMAX (29:18, Brms, X | 568 66.65 | 18.80 | 496 | 500 | +9.8%
AAA 10MHz, QPSK, PUSC, 3 CTRL symbols)

Y | 535 57.09 1 1862 50.0

Z | 556 66.45 | 16.36 50.0
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10303- IEEF 802 16e WIMAX (31:15, 5ms. X 548 65.50 1857 4.98 50.0 +9.8 %
AAA 10MHz, 840ANM, PUSC)

Y 513 66.83 18.49 50.0

Z 5.34 66.25 18.31 50.0
10304~ IEEE 802.18e WIMAX (29:18, 5ms, X 5.21 66.11 17.9% 4.17 50.0 8.6
AAA 10MH2, B4QAM, PUSC)

Y 4.90 £86.55 17.90 50.0

z 5.09 65.91 17.68 50.0
10305- IEEE 802.16e WIMAX (31:15, 10ms, X 548 70.83 21.85 8.02 5.0 +9.6%
AAA 1eMHz, 640AM, PUSC, 15 symbols)

Y 5.18 71.48 21.28 350

Z 5.47 7020 21.09 35.0
10308- IEEE 802.16e WiMAX {28:18, 10ms, X 5.47 68.47 20.50 6.62 35.0 +9.8%
AAA 10MHz, B4QAM, PUSC, 18 symbols)

Y 5.14 £68.98 20.28 35.0

Z 5.32 68.10 20.12 35.0
10307- {EEE 802.16e WIMAX (29:18, 10ms, X 5.48 89.08 20.67 6.02 35.0 +8.6%
AAA 10MHz, QPSK, PUSC, 18 symbois}

Y 5.00 £89.33 20.34 35.0

4 5.30 68.61 20.24 350
10308- iEEE 802. 168 WIMAX (29:18, 10ms, X 5.46 £0.34 20.83 8.02 35.0 +8.6%
AAA 10MHz2, 16QAM, PUSC)

Y 5.11 69.73 2057 350

Z 528 68,87 20,40 35.0
10369- 1EEE 802,162 WiMAX (29:18, 10ms, x 5.87 68.79 20.67 6.62 35.0 +9.8%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)

Y 519 £82.17 20.43 350

Z 540 £8.39 20.28 350
10310- IEEE 802.16e WiMAX (29:18, 10ms, X 5.45 68.66 20.53 8.02 35.0 +8.6%
AAA 10MHz, QPSK, AMC 2x3, 18 symbols}

Y 5.12 69,18 2033 35.0

& 5.29 88.27 2014 350
10311- LTE-FED (SC-FDMA, 100% RB, 15 X 3.26 89.01 168.24 .00 150.0 +8.6%
AAB MHz, QPSK)

Y 311 89.35 16.56 150.0

Z 3.10 68.24 15.80 1500
10313~ iDEN 113 X 5.14 74.38 16.80 6.89 700 + 9.6 %
AAA

Y 485 76.40 17.66 70.0

z 4.85 74.01 16.63 70.0
10314- iDEN 1:6 X 8.25 79.28 21.20 10.00 30.0 +9.6%
AAA

Y 6.84 83.67 23.08 30.0

Z 582 78.M 21,19 30.0
10315- iEEE 802.11b WiFi 2.4 GHz (D588, 1 X 113 63.79 15.17 o217 150.0 +96%
AAB Mbps, 96pc duty cycle}

Y 1.12 64.34 1587 156.0

z A1 63.25 14.86 1500
10316~ iEEER B0Z.11g WiFi 2.4 GHz (ERP- X 475 66.55 16.28 Q.47 15G.0 +0.6%
AAB OFDM, 6 Mbps, 96pc duty cycle}

Y 4.52 66.82 16.36 15G.0

Z 4.68 68.45 16.15 180.0
108317 {EEE 802.11a WiFI 5 GHz (OFDM, 6 X 475 68.55 16.28 017 156.0 £ 9.6 %
AAB Mbps, 96pc duty cycle)

Y 4.52 66.82 15.36 150.0

z 4.68 86.45 18.15 150.0
10400~ iEEE 802.11ac Wik (200MHz, 64-QAM, X 4.89 66.90 18.27 0.0G 150.0 +96%
AAC 99pc duty cycle)

Y 4.61 87.12 16,36 1500

Z 4.80 66.78 16.14 150.0
10401~ iEEE 802.11ac WIFI (40MHz, 64-QAM, X 551 66.98 16.35 0.00 150.0 +96 %
AAC 99p¢ duty eyclie)

Y 5.31 67.19 16.48 150.0

z 5.46 66.93 16.27 150.0
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10402~ IEEE 802.11ac WiFi (80Miz, 64-QAM, X 5.81 67.58 16.48 0.00 150.0 +8.6%
AAC 98p¢ duty cycle)

Y 558 67.50 16.50 150.0

Z 574 67.41 16.37 150.0
10403- CDMA2000 (IXEV-DOQ, Rev. §) X 165 69.04 15.01 0.00 115.0 ¥98%
AAB

Y 1.44 69.43 13.90 115.0

z 145 8748 13.86 115.0
10404- CDMA2000 (1xEV-DO, Rev, A} X 1.65 69,04 15.01 0.00 115.0 9.6 %
AAB

Y 1.44 69.43 13.90 118.8

4 1.45 67.45 13.86 145.0
10408- CDMAZ000, RC3, 8032, SCHO, Full X 25.49 102.83 | 286,51 0.00 100.0 +96%
AAB Rate

Y | 10G.00 | 120058 ! 29.18 100.0

Z 15.09 94.89 23.99 160.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 37.48 104.58 | 26.09 3.23 80.0 +9.8
AAB QPSK, UL Subframe=2,3,4,7,8.9)

Y_| 10000 | 122,17 30.25 80.0

z 25.00 59.61 24.68 80.0
10415- IEEE 802.11h WiFi 2.4 GHz (DSSS, 1 X 1.03 62.73 14,64 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty eyale)

Y 1.03 6344 15.00 160.0

Z 1.01 §2.29 14.06 150.0
10416~ |EEE 802.11g WiFi 2.4 GHz (ERP- X 4.68 £6.52 16.21 0.00 150.0 9.6 %
AAA OFDM, & Mbps, 99pc duly cycle)

Y 447 66.31 16.31 150.0

Z 4.62 66.42 16.08 150.0
10417- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.68 66.52 16.21 0.00 150.0 +9.6 %
AAA Mbps, 98pc duty cycle}

Y 447 66.81 16.31 150.¢

Z 4.62 66,42 16.08 1586
10418- {EEE 802.11g WiFi 2.4 GHz (DS8S- X 4.67 66,65 16.21 6.00 150.0 +8.86%
AAA QFDM, 6 Mbps, 99pc duty cycle, Long

preambuie)

Y 4.47 67.0¢ 16,35 150.0

Z 4.80 66.85 16.08 150.0
10419~ IEEE 802.11g WiFi 2.4 GHz (DS88- X 469 66.61 16.22 0.00 150.0 +896%
AAA OFDM, 6 Mbps, 89po duty cycle, Short

preambute)

Y 4.48 £6.84 1634 160.0

Z 4.62 86,52 16.09 150.0
10422- IEEE 802.11n (HT Greenfield, 7.2 Mbps, | X 4.82 66.63 16.24 0.00 160.0 +96%
AAA BPSK)

Y 4.58 66.92 16.35 150.0

4 4.75 66.54 16,12 150.0
10423- IEEE 802.11n (HT Greenfleld, 43.3 X 5.02 67.01 16.38 .00 160.0 £9.6 %
AAA Mbps, 18-QAM}

Y 474 67.20 16.45 1850.0

Z 4.94 66.89 16.25 150.0
10424 |IEEE 802.11n {(HT Greentield, 72.2 X 4.93 66.94 16.35 0.00 1500 9.6 %
AAA Mbps, 64-QAM)

Y 467 67.16 16.42 150.0

zZ 4.85 66.82 16.21 1500
10428~ HEEE 802.11n (HY Greanfield, 15 Mbps, X 5.49 67.26 16.49 0.00 150.0 9.6 %
AAA BPSK)

Y 5.27 67.37 16.58 150.0

Z 543 67.17 16.39 150.0
10426~ IEEE 802.11n (HT Greenfield, 90 Mbps, X 5.51 67.30 16.51 0.00 150.0 +96%
AAA 168-QAM)

Y 5.28 67.44 16.61 180.0

Z 543 67.18 16.39 150.0
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10427 - IFEE 802 11n {HT Greenfield, 150 Mbps, | X 553 67.32 16.51 0.00 150.0 9.6 %
AAA 64-QAM)

Y 528 67.35 16.58 150.0

Z 5.45 67.18 16,39 50.0
10430- LTE-FDD {OFDBMA, § MHz, E-TM 3.1} X 440 70,09 18,14 0.060 150.0 +9.8%
AAA

Y 4.22 71.41 18.27 1800

Z 4,29 70.03 17.93 1500
10431 LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 442 67.04 18.27 6.00 1800 +8.8%
PAN

Y 4.13 67.42 16.27 1500

Z 4.32 66.90 16.08 460.0
10432- LTE-FDD (OFOMA, 15 MHz, E-TM 3.1) X 4.71 68.06 18,31 0.00 1500 +9.6 %
AAA

Y 4.43 67.25 18.37 150.0

Z 4.62 66.84 16.15 1500
10433- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 4.95 66.99 16.37 6.00 150.0 £9.8%
AAA

Y 4.68 67.18 16.44 150.0

Z 4.88 66.87 16.23 150.0
10434- W-CDMA (85 Test Modet 1, 64 DPCH) X 4.49 70.82 18.18 .00 180.0 9.8 %
AAA

Y 4.34 72.37 18.21 150.0

Z 4.37 70.75 17.91 180.0
10435~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 3497 103.62 2877 3.23 80.0 +8.6%
AAB QPSK, UL Subframe=2,3,478,9)

Y 100.00 12191 3013 800

Z 23.59 a8.71 24.41 80.0
10447- LTE-FDD (OFGMA, 5 MHz, £-TM 3.1, X 373 67.04 15.78 0.00 150.0 + 8.8 %
AAA Clipping 44%)

Y 3.41 8745 15.46 150.0

Z 3.61 66.82 15.48 150.0
10448~ LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, X 4.23 66,81 16.13 0.00 150.0 £9.6%
AAA Clippin 44%:

Y 3.98 67.21 16.14 180.0

Z 4.15 68.67 15.94 150.0
10449- LTE-FDD (OFDMA, 15 MHz, £-TM 3.1, X 4.49 66.78 18.21 0.00 150.0 £9.6 %
AAA Cliping 44%)

Y 4.26 67.08 18.27 150.0

Z 4.41 66.65 16.08 150.0
10450- LTE-FDD (OFDA, 20 MMz, B-TM 3.1, X 4.67 66.74 16.22 0.00 150.0 + 8.6 %
AAA Clipping 44%)

Y 4.46 66.97 16,30 150.8

Z 4.60 86.61 16.08 150.0
10451~ W-CDMA (BS Test Model 1, 64 DPCH, X 3.66 67.32 15.56 0.00 150.0 9.6 %
AAA Clipping 44%)

Y 3.27 87.51 14.94 160.0

Z 352 67.03 15.18 15C.0
10458~ IEEE 802.11ac WiF (160MHz, 64-QANM, X 6.35 67.92 16.89 0.00 150.0 +96 %
AAA 99pc duty cycle)

Y 6.18 £7.89 16.77 150.0

Z 6.29 £7.80 16.58 150.0
10457 UMTS-FDD {DC-HSDPA) X 3.87 65.16 15.94 0.00 150.0 +98%
AAA

Y 77 65,49 16.02 150.0

Z 3.83 65.06 15.78 1600
10458 COMAZ800 (1xEV-DO, Rev. B, 2 X 3.47 66.56 15.07 0.00 150.0 +9.6%
AAM camiers)

Y 3.08 65.65 14,14 160.0

Z 3.36 66,37 14.68 150.0
10459- CDMAZ000 (1xEV-DO, Rev. B, 3 X 465 65.06 15.91 0.00 150.0 +96%
AAA carmers)

Y 4.36 65.77 15.84 160.0

Z 4.42 64.56 15.45 150.0
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10480- UMTS-FDD (WCDMA, AMR) X 0.91 67.38 15.86 0.00 150.0 +96%
AAA

Y 0.97 89.82 1711 1500

Z 0.84 65 83 14.76 150.0
10461- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 39.36 167.09 213 3.28 80.0 % 9.6 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 160,00 126,44 32.29 80.0

Z 15.74 95.39 24.23 80.0
10462~ LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz, X 4.47 73.00 14.70 323 80.0 +86%
AAA 16-CAM, UL Subframe=2,3,4,7 8.9}

Y 1.88 67.07 11.58 80.0

Z 3.10 £9.56 13.20 80.0
10463- LTE-TRD (SC-FDMA, 1 RB, 1.4 MHz, X 2.93 67.88 12.35 323 80.0 +9.6%
AAA B4-QAM, L. Subframe=2,3.,4,7,8.9)

Y 1.08 81.61 8.84 80.0

Z 222 85.55 11.23 80.0
10464~ LTE-TDD {SC-FDMA, 1 RB, 3 MHz, X 29.27 w01r2 25.39 3.23 80.0 +9.6 %
AAA QPSK, UL Subframe=2,3,4.7.89)

Y 10G.00 123.51 30.77 80.0

Z 1248 91.00 2248 80.0
10465- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X 3.77 7113 13.85 3.23 80.0 +986%
AAB QAM, UL Subframe=2 347,89}

Y 1.60 55.49 10.87 80.9

Z 2.74 68.19 12.89 80.0
10466- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 2.66 66.81 11.868 3.23 800 28.6%
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 1.03 §1.07 8.33 80.0

4 2.07 64.76 10.84 80.0
10467- LTE-TRD (SC-FDMA, 1 RB, 5 MHz, X 3345 103.57 25.89 3.23 800 + 6.6 %
AAB QPSK, Ui Subframe=2,3,4,7,8,9}

Y 100.00 123.83 30.91 820.0

z 13.34 92.26 22.85 80.0
10468~ LTE-TDD {S8C-FDMA, 1 RB, 5 MHz, 16- X 3 71.54 14.12 3.23 80.0 +9.6 %
AAB GAM, UL Subframe=2,3,4,7,8.9)

Y 1.67 65.91 11.07 80.0

4 2.81 68.50 12.83 80.0
10469~ LTE-TDD (SC-FDMA, 1 RB, 8 MHz, 84~ X 2.66 66.84 14.87 3.23 80.0 296 %
AAB QAM, L. Subframe=2,34,7,89)

Y 1.03 61.09 8.34 80.0

Z 2.07 6479 10.85 86.0
10470~ LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 33.61 103.64 2590 3.23 8G.0 + 96 %
AAB QPSK, UL Sublrame=2,3,4,7.8,9)

Y 106.00 123.86 30.92 80.0

Z 13.35 8229 2285 20.0
10471~ LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X 3.89 71.48 14.09 3.23 80.0 +9.6 %
AAB QAM, UL Subframe=2,3,4,7,8,9)

Y 1.65 £5.83 11.02 80.0

Z 2.80 68.45 12.80 80.0
10472+ LTE-TRD {SC-FOMA, 1 RB, 10 MHz, 84- | X 2.65 66.80 11.84 323 80.0 +9.6 %
AAB QAM, UL Subframe=2,34789)

Y 1.02 61.05 8.31 80.0

Z 2.06 84.75 10.82 80.0
10473~ LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 3348 103.67 25.88 3.23 80.0 +96 %
AAB QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 123.82 30.90 80.0

Z 13.31 82.23 2283 80.0
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MMz, 16- | X 3.87 7143 14.07 323 80.0 9.6 %
AAB QAM, UL Subframe=2.3,4,7.8,9)

Y 1.64 £5.79 11.00 80.0

zZ 2.79 68.41 12.78 80.0
106475 LTE-TRD {SC-FDMA, 1 RB, 15 MMz, 684 | X 2.64 86.77 1183 3.23 86.0 +96%
AAB QAM, UL Subframe=23 4,7 8.9

Y 1.02 61.03 8.30 20.0

Z 2.05 64.72 10.81 80.0
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10477~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16- | X 3.76 71.09 13.92 3.23 80.0 96 %
AAB QAM, UL Subframe=2,3,47,8,9)

Y 1.59 65.44 10.83 86.0

4 273 £68.15 12.66 80.0
10478~ LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64- | X 2.63 66.71 11.80 3.23 80.0 £9.6%
AAB QAM, UL Subframe=2,34,7,8,9)

¥ 102 £8.99 8.27 80.0

Z 2.04 64.68 10.78 80.0
10479 LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 5.86 78.38 20.91 3.23 80.0 +96 %
AAA QPSK, UL Subframe=2.3.47.68,9)

Y 11.49 92.38 24.62 80.0

Z 5.38 78.32 20.25 80.0
10480- LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X 8.57 7726 18.77 3.23 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3.4,7,8,9)

Y 834 8217 18.25 80.0

4 5,76 7566 17.88 80.0
10481%- LTE-TDD (SC-FDMA, 50% RB, 14 MHz, | X 5.96 75.44 17.82 3.23 80.0 +9.6 %
ARA 84-QAM, UL Subframe=2,34.7.8.9)

Y 568 76868 17.00 80.0

z 5.16 73.69 16.85 80.0
10482- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 368 72.50 17.40 2.23 80.0 + 8.6 %
AAA QPSK, UL Subframe=2,3,4,7 8,8}

Y 3.08 72.04 16.30 80.0

z 3.18 70.6% 16.38 80.0
10483~ LTETDG (SC-FOMA, 50% RB, 3 MHz, X 5.13 73.85 17.70 2.23 80.0 +8.6%
AAA 16-QAM, UL Subframe=2,3.4.7.8.9)

Y 3.89 7087 15.14 80.0

£ 4.49 7211 16.66 80.0
10484+ LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 4.99 73.23 17.47 2.23 80.0 +36%
AAA 84-QAM, UL Subframe=2,3.4,7 8.8}

Y 343 69.73 14.67 80.0

Z 4.35 71.48 16.42 80.0
10485- LTE-TOD {SC-FDOMA, 50% RB, 5 Mz, X 3.96 73.35 18.34 2.23 80.0 + 8.6 %
AAB QPSK, UL Subframe=2,3,4.7,8,9)

Y 3,69 7470 18.52 80.0

Z 3.51 71.85 17.56 80.0
10486- LTE-TGD (SC-FDMA, 50% RB, § MHz, X 3.80 69.84 16.69 223 80.0 +9.8%
AAB 16-QAM, UL Subframe=23.4 7 8,9}

Y 3.25 89.56 19.77 80.0

Z 349 68.87 16.02 80.0
10487- LTE-TDD {SC-FDMA, 50% RB, 5 MHz, X 3.82 89.57 16.58 2.23 80.0 +96%
AAB 64-QAM, UL Subframe=2,3,4,7,8,8}

Y 3.22 69.07 15.54 80.0

Z 3.51 68.62 15.91 80.0
10488~ LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 4.31 7289 18.57 223 80.0 +9.6%
AAR QPSK, UL Subframe=2,347,8,9)

Y 3.88 73.66 19.04 80.0

Z 3.9 71.71 18.01 80.0
10489 LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 406 8847 17.38 2.23 80.0 +9.6%
AAB 16-QAM, UL Subframe=2.3,4,7, 8 9)

Y 3.63 68.75 17.36 80.0

Z 3.82 68.81 16.87 80.0
10480~ LTE-TDD {SC-FDMA, 50% RB, 10 M-z, X 416 68.29 17.34 2.23 80.0 +9.6 %
AAB 64-QAM, UL Subframe=2.3.4,7 8,8)

Y 371 69.55 17.28 80.0

Z 3.92 68.68 16.94 80.0
10491~ LTE-TDD {SC-FDMA, 50% RB, 15 MHz, X 4.49 71.52 18.13 2.23 80.0 +9.6 %
AAB QPSK, UL Subframe=2,3.4,7.8,9)

Y 4.00 71.84 18.49 80.0

Z 417 70.64 17.71 80.0
10492~ LTE-TDD {(SC-FDMA, 50% RB, 15 MHiz, X 4.41 68.88 17.36 2.23 80.0 +9.6%
AAB 16-QAM, UL, Subframe=2,3,4,7,8,9)

Y 3.94 68.89 17.37 80.0

z 4,20 68.34 17.G4 80.0
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15493~ LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 4.48 €8.73 17.33 2.23 800 +*95%
AAB 64-0AM, UL Subframe=2,3.4.7.8.9)

Y 4.00 68.74 17,32 80.0
Z 4,27 68,24 17.02 80.G
10494~ LTE-TDD {SCFDMA, 50% KB, 20 MHz, X 4.88 73.01 18.54 2.23 80.0 £96%
AAB QPSK, UL Subframe=2,3,4,7 8,9)
Y 4.34 73.32 18.86 50.0
Z 447 71.94 18.06 50.0
10495- LTE~TOD (SC-FDMA, 56% RB, 20 MHz, X 4.46 69.34 17.54 2.23 80.0 +95 %
AAB 18-QAM, U1, Subframe=2,3478%3)
Y 3.97 89.22 17.87 80.0
2 4.24 88.74 17.21 80.0
10498 LTE-TDD (8C-FDMA, 50% RB, 20 MHz, X 4.53 69.05 1747 2,23 80.0 9.6 %
AAB 64-QAM, UL Subframe=2,3.4,7 8 9)
Y 4,04 68.94 17.49 80.0
Z 4.32 68.51 17.16 80.0
10447 LTE-TDD (SC-FDMA, 100% RB, 1.4 X 3.00 69.89 15.72 223 80.0 96 %
AAA MHz, QPSK, Ui Subframe=2.34,7.8.9)
Y 195 66.02 12.58 80.0
Z 2.52 67.76 14.42 80.0
10498- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 2.67 65.86 13.156 223 80.0 +8.6%
AAA MHz, 16-QAaM, UL
Subframe=2,3,4,7.8.9)
Y 1.39 80.30 8.63 80.9
Z 2.25 64.00 11.83 80.0
10498- LTE-TOD (SC-FDMA, 100% RB, 14 X 2.65 85.46 12.85 223 80.0 98 %
AAA MHz, 84-QAM, UL
Subframe=23,4,7,8,9)
Y 1.37 60.00 8232 80.0
Z 2,22 $3.60 11.52 80.0
10500~ LTE-TDEG (BC-FDMA, 100% RB, 3 MHz, . 4.02 72.77 18.31 223 8C.0 9.6
AAA QPSK, UL Subframe=234.7,89)
A 3.71 74.05 18.65 80.0
z 3.62 71.51 17.65 86.0
10501~ LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X 3,91 69.63 16.93 2.3 80.0 +0.6%
AAA 16-QAM, UL Subframe=23.4 7,8.5)
Y 3.46 88.84 16.46 80.0
z 3.64 68.84 16.38 86.0
10802~ LTE-TDD {SC-FDMA, 100% RB, 3 MHz, X 3.97 68.50 16.84 223 8.0 £9.8%
AAA 84-QAM, UL Subframe=2,3.47,8.9)
Y 3,49 69.62 18.30 8G.0
Z 3.70 68.74 16.30 8C.0
10503~ LTE-TDD {SC-FDMA, 100% RB, 5 MHz, X 4.26 72.71 18,46 223 80.0 +96%
AAB QPSK, UL Subframe=2,34.7.8.9)
Y 2.81 7346 18.94 80.0
Z 3.87 71.54 17.93 86.0
10504- LTE-TDD (SC-FDMA, 100% RB, & MHz, X 404 86.40 17.34 2.23 86.0 9.6 %
AAB 16-CAM, UL Subframe=2.3,4,7,8.9)
Y 361 69.66 17.30 86.0
Z 3.80 68.73 16.92 80.0
10505- LTE-TRD (SC-FDMA, 100% RB, § MHz, X 4.43 68.21 17.28 2.23 80.0 +86%
AAB 64-QAM, UL Subframe=2,3,47,89)
Y 3.89 £8.46 17.22 80.0
Z 3.90 68.60 16.89 80.0
16506 LTE-TDD (SC-FDMA, 100% RB, 10 X 4.84 72.88 18.47 2.23 80.0 +6.6%
AAB MHz, QFSK, UL Subframe=2,3.4,7.8.9)
Y 4£.31 73.18 18.89 8040
z 444 7182 18.00 80.0
10507~ LYE-TOD (SC-FDMA, 100% RB, 10 X 4.44 69.28 17.51 223 80.0 +9.6 %
AAB MHz, 16-QAM, UL
Subframe=2.3,4,7,8 9}
Y 3.98 £89.16 17.54 80.0
Z 4.22 68.68 17.47 80.0
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10508~ LTE-TD (SC-FDMA, 100% RB, 10 X 4.62 68,99 1743 223 80.0 £96%
AAB Miz, 64-QAM, UL
Subframe=2,3.4,7,8,8)
Y 4.03 88.87 17.45 80.0
Z 4.31 68.45 1712 86.6
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.11 71.66 18.01 223 80.0 £9.6%
AAB MHz, QPSK, UL Subframe=234,7,8,8}
Y 4.59 7470 18.31 80.0
Z 4.79 70.87 17.68 80.0
10610- LTE-TDD (SC-FDMA, 100% RB, 15 X 4.94 69.09 17.51 2.23 80.0 +9.8%
AAB MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 442 68.77 17.51 80.0
z 4.73 68.58 17.23 80.0
10511- LTE-TDD {SC-FDMA, 100% RB, 15 X 4.98 68.82 17.45 2.23 80.0 £9.6 %
AAB MHz, 64-QAM, UL
Subirame=2,3,4,7.8,9)
Y 447 68.53 17.45 80.0
Z 4.78 68,35 1718 80.0
10512- LTE-TDD {SC-FDMA, 100% RB, 20 X B.37 73.20 18.46 2.23 80,0 £9.6%
AAB MMz, QPSK, UL Subframa=23.478.9)
Y 482 73.256 18.79 80.0
Z 4,96 72.48 18.02 80.0
10513~ LTE-TDD {SC-FDMA, 100% RB, 20 X 4,84 69.45 17.62 223 30.0 £9.6%
AAB MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 4,31 69.01 17.61 80.0
Z 4.62 68,85 17.32 80.0
10514- LTE-TDD {SC-FDMA, 100% RB, 20 X 4.84 69.00 17.51 223 80.0 +8.6%
AAB MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)
Y 4.33 68.60 17.49 80.0
Z 4.63 68.47 17.22 80.0
10615- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 0.89 62.89 14.5% 0.00 150.0 +96%
AAA Mbps, 98pc duty cycle)
Y 0.99 63.65 15.09 150.0
Z 0.97 62.41 14.07 150.8
10516- IEEE 802.11tb WiFi 2.4 GHz (DSSS, 5.5 X 058 68.65 18.50 0.00 150.0 +26 %
AAA Mbps, 98pc duty cycle)
Y 9.71 73.64 19.15 150.0
Z 0.51 66.01 14,786 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (D858, 11 X 0.84 64.66 15.13 0.00 150.0 +96%
AAA Mbps, 98pc duty oycle)
Y 0.85 65.88 15.85 150.0
Z 0.81 63.73 14.34 150.0
10518- IEEE BG2.11a/h WIFI 5 GHz (GFDM, 8 X 4,68 66.59 16.20 0.00 150.0 198%
AAA Mbps, 98pc duty cycle)
Y 4.46 66.90 16.29 150.0
2 4.61 §6.49 16.06 150.0
10519- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.90 66.89 16.34 0.00 150.0 98 %
AAA Mbps, 99pc duty cycle)
Y 4.63 67.09 18.39 150.0
zZ 4.81 86.77 16.19 150.0
10520- IEEE 802.11a/h WiFI 5 GHz {(OFDM, 18 X 4.75 66.86 16.26 0.00 150.0 £95%
AAA Mbps, 99pc duty eycla)
Y 4.48 67.04 16.31 150.0
Z 4.68 $6.73 16.11 50.0
10521~ IEEE 802.11a/h WiFi & GHz (OFDM, 24 X 4.68 66.87 16.25 0.00 50.0 +9.6 %
AAA Mbps, 89pc duty eycle)
Y 4.42 §7.03 16.30 1500
Z 4.59 66.72 16.09 150.0
10522~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4.72 66.84 16.28 0.00 150.0 +9.8 %
AAA Mbps, 99pc duty cycle)
Y 4.47 67.16 16.40 150.0
Z 4.65 66.75 16.15 150.0
Certificate No: EX3-3922_Decit Page 30 of 38

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124



Test report No.

Page
FCC ID

1 11547841H-D

: 74 0f 85

Issued date

BBQ-WSDF20
February 8, 2017

EX3DV4- SNi3g22

December 14, 2016

10523- IEEE 802.11a/h WiFi 5 GHz {OFDM, 48 X 4.80 686.74 16.14 0.00 150.0 +9.6%
AAA Mbps, 99nc duty cycls)

Y 4.38 67.08 16.28 150.0

Z 4.52 66.52 16,00 160.0
10524- IEEE 802.11a/h WiF! 5 GHz (OFDM, 54 X 4.68 66,80 16.27 0.00 150.0 + 8.6 %
AAA Mbps, 99pc duty cycle)

Y 442 67,08 16.37 150.0

Z 480 66.69 16.13 150.0
0525~ IEEE 802.11ac WiFi (20MHz, MCS0, X 4.63 65.83 15.85 0.00 150.0 +96%
AAS 99pc duty cyele)

Y 443 66,17 15.98 150.0

Z 4.56 65.72 15,72 150.8
10626~ IEEE 802.11ac WiFi (20MHz, MCS1, X 4.83 66.23 18.00 0.00 150.0 +88%
AAA 990c duty cycle)

Y 4,57 £6.49 16.11 150.0

Z 475 66.11 15.88 150.0
10527- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.5 66.21 15.96 0.0C 150.0 +9.86 %
AAA 98pc duty oycie)

Y 4.50 66,45 16.08 180.0

Z 4.88 66.07 15.81 150.0
10528~ {EEE 802.11ac WiF) (20MHz, MCS3, X 4.77 66.23 15.98 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.52 66.47 16.08 150.0

Z 4,68 66.09 15.84 1800
10529- {EEE 802.11ac WiFt (20MHz, MCS4, X 4.77 66.23 15.69 0.00 180.0 £9.6 %
AAA 98nc duty cycle}

Y 4.62 66.47 16,08 150.0

Z 4.68 66,09 15.84 150.0
10631~ IEEE 802.11ac WiFi (20MHz, MCSE, X 478 66.37 16.01 0.00 150.0 8.6 %
AAA 99pc duty cycle)

Y 449 66.53 16.08 150.0

Fd 4.68 66.21 15.86 150.0
10532~ IEEE 802.11ac WIiFi {(20MHz, MC37, X 463 66.24 15.96 0.00 150.0 +96%
AAA 99p¢ duty cycle)

Y 4.37 56,39 16.01 150.0

Z 453 66.06 15.79 150.0
10833- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.78 66.25 15.97 0.00 150.0 98 %
AAA 98pc dity cyole)

Y 4.53 £6.54 16,08 150.0

Z 4.69 66.12 15.82 156.0
10534~ {EEE 802.11ac WiFi {40Mz, MCS0, X 5.28 86,40 16.05 0.00 150.0 +56%
AAA 99pc duty cycle)

Y 5.06 66.50 16.13 150.0

Z 5.21 66.27 15.82 150.0
10535- fEEE 802.11ac WiFi (40MHz, MCS1, X 5.35 66.54 16.10 0.00 180.0 +06%
AAA 99pe duty cycle)

Y 512 65 66 16.20 150.0

Z 527 66.41 15,98 150.0
10536- 1EEE 802.11ac WiFi {40MHz, MCS2, X 5.22 £6.53 16.08 Q.00 180.0 0.6 %
AAA 99pc duty cycle)

Y 5.00 £6.64 16.17 150.0

Z 5.14 66.38 15.95 150.0
10537~ IEEE 802 11ac Wik (40MHz, MCS3, X 5.28 86,50 16,07 0.00 150.0 296 %
AAA 99pc duty cycle}

Y 5.05 66.59 16.18 150.0

z 5.20 66.36 15.94 150.0
10538~ IERE 802 11ac WiF] (40MHz, MCS4, X 5.38 66,57 16.15 0.00 150.0 £968%
AAA 99p6 duty cycle)

Y 513 66,58 16.18 150.8

Z 5.31 86.42 16.01 150.0
10540 IEEE 802.11ac WiFi (40MHz, MCS8, X 5.29 66.52 16.13 6.00 1500 £88%
AAM 99p¢ duly cycle)

Y 5.08 86,87 16.19 150.0

Fd 5.22 66.38 16.00 150.0
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10841- IEEE 802.11ac WiFt (40MHz, MCS7, X 528 66.44 16,09 0.00 150.0 +88%
AAA 99pe duly eycle)

Y 5.04 686.47 18.13 150.0

4 5,20 66.28 15.85 150.0
10542~ EEE 802.11ac WiF! (40MHz, MCS8, X 543 8647 16.12 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 5.20 66.55 16.19 150.0

2 5.38 86,34 16.00 150.0
10543- {EEE 802,11ac WiFi {(40MHz, MCSS, X 5.52 66.50 16.15 Q.00 150.0 +96%
AAA 99pc¢ duty eycle)

Y 5.26 66.57 16.22 180.0

z 5.44 86.37 16.03 150.0
10544~ IEEE 802.11ac WiFi {(80MHz, MCSQ, X 5.56 86.53 16.04 .00 150.0 +9.6%
AAA 99p¢ duty cycle}

Y 3.39 66.59 18.11 1800

Z 5,50 66.40 15.93 150.0
10645- IEEE 802 11ac WIFi (8OMHz, MCS1, X 576 86.91 16.17 4.00 150.0 9.8 %
AAA 9%p¢ duty cycle)

Y 557 87.00 16.27 150.0

Z 5.69 66,79 16,08 160.0
106486- IEEE 802.11ac WiFi (B0MHz, MCS2, X 565 €6.81 1614 .00 150.0 +96%
AAA 98pc duty cycie)

Y 5.43 66.74 16,16 150.0

Z 5.58 £88.65 16.01 180.0
10647~ IEEE 802.11ac WIiFi (B0MHz, MCS3, X 574 66.88 16.17 0.00 150.0 +88%
AAA 9%pc duty cyole}

Y 5.50 66.80 16.18 180.0

z 5.67 68.73 16.04 150.0
10848- EEE 802.11ac Wik (80MHz, MCS4, X 8.0 67.82 16.61 0.00 150.0 +8.6 %
AAA 89pc duty cycle}

Y 5.69 67.54 16.53 150.0

Z 5.91 67.62 18.48 1650.0
10550- HEE 862.11ac WiIFI {80MHz, MCS6, X 5.67 66.76 1813 0.00 150.0 +968%
AAA 99pe duty cycle)

Y 5.47 66,83 18.22 160.0

zZ 5.60 66.62 16.01 150.8
10851~ IEEE 802.11ac WiFi {(80MHz, MCS7, X 5.69 66.85 16.13 0.00 150.0 +8.6 %
AAA 90nc duty cycle)

Y 5.45 68.77 16.18 150.0

Z 5.61 66.68 16.00 150.0
10552- IEEE 802.11ac WiFi (80MHz, MCS8, X 5,58 66.62 16.04 .00 160.0 96 %
AAA 99p¢ duly cycle)

Y 540 66,68 16.10 150.0

Z 5.52 66.48 15.91 150.0
10553~ IEEE 802.11ac Wik (BOMHz, MCSY, X 5.69 66.67 16.09 .00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 5.47 06.66 16.13 150.0

zZ 5.61 $6.53 18.96 150.0
10654~ EEE 1602.1tac WIFi (160MHz, MCS0, X 5.96 §6.81 16.14 8.00 180.0 r96%
AAA S9nc duty cycle}

Y 5.80 $6.92 16.18 1580.0

Z 5.90 $6.78 16.03 150.0
10655- IEEE 1802.118c WiFi (160MHz, MCS1, X 6,10 B7.24 18,28 0.00 150.0 + 9.6 %
AAA 989pc duty cycle}

Y 5.81 87,19 16.30 150.0

Z 5.03 67.08 16,15 150.0
10556~ IEEE 1602.11ac WIF! (160MHz, MCS2, X 8.11 67.25 16.28 0.00 150.0 +96 %
AAA 9%pc duty cycle)

Y 594 67.26 16.33 1800

Zz 5.05 67.11 18,16 150.0
10557- IEEE 1802.11ac WiF! (180MH2, MCS3, X G.10 67.22 16.28 .00 150.0 2986 %
AAA 99pc duty cycle)

Y 5.90 67.18 16,29 150.0

Z 6.03 67.06 16.15 150.0
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10558 EEEE 1602, 11ac WIiFi {160MHz, MCS4, X 6.16 67.40 16,39 0.00 166.0 +9.6%
AAA 99pc duty cycle)

Y 5.84 67.29 16,38 150.0

Z 6.08 87.23 16.25 150.0
10560- IEEE 1602.11ac WiFi (160MiHz, MCS8, X 6.16 67.25 16.35 0.00 1500 +9.6%
AAA 99pc duly cycle}

Y 5.94 67.15 16.35 150.0

z 6.08 67.08 16.22 150.0
10661~ IEEE 1602.11ac WIFt {160MHz, MOCS7, X 6.07 67.19 18.36 0.00 150.0 +8.6 %
AAA 9%pc duty cycle)

Y 5.87 67.13 16.37 150.0

d 5.99 67.03 16.23 1500
10562~ IEEE 1602.11ac WiFi (160MHz, MCS8, X 6,22 67.64 16.59 0.00 150.0 8.6 %
AAA 99nc duty cycle}

Y 5.95 67.39 16.51 150.0

Z 8.13 67.45 16.44 150.0
10563~ {EEE 1602.11ac WiFi (160MHz, MCSS, X 6.51 68.07 16.74 G.00 150.0 £986%
AAA 98pc duty cycle)

Y 602 67.27 16.40 150.0

Z 6.46 68.00 16.66 150.0
10564~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.01 66.70 16.36 048 150.0 +8.6%
AAA QFDM, § Mbps, 98pc duty cycle)

Y 478 66.95 18,43 150.0

Z 4,94 66.60 16,23 150.0
10565- HEEE 802.11g Wikt 2.4 GHz (DSSS- X 528 67.20 16.70 0.46 150.0 +9.6%
AAA CFDM, 12 Mbps, 99pc duty cycie}

Y 4.99 67.36 16.74 150.0

Z 519 67.08 16.56 150.0
10566- {EEE 802.11g WiFi 2.4 GHz (D85S~ X 5.10 67.05 16.51 0.48 150.0 +8.6%
AAA QFDM, 18 Mbps, 99pc duty cycle)

Y 4.83 67.19 8.55 150.0

Z 5.02 66.92 6,37 150.0
10567~ IEEE 802.11g Wit 2.4 GHz (D85S~ X 5.13 67.44 688 0.46 150.0 £9.6 %
AAA OFDM, 24 Mbps, 89pc duty cycle)

Y 4.86 67.58 16.91 150.0

z 5.05 67.31 16.72 150.0
10568- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.01 66.75 16.25 0.48 150.0 +9.6 %
AAA OFDM, 36 Mbps, 99pc duty cycle)

Y 4.74 66.99 16.33 150.0

d 493 66,66 16.12 150.0
10569~ {EEE B0Z.11g WiFi 2.4 GHz (DSSS- X 507 6745 16.87 046 150.0 96 %
AAA OFDM, 48 Mbps, 98pc duty cycle)

Y 4.83 87,75 1791 150.0

2 4.99 67.35 16.75 150.0
10579- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.12 67.30 16.81 0.48 150.0 +96%
AAA OFDM, 54 Mbps, 99pc duty cycle}

Y 4.88 67.55 16,92 150.9

Z 5.03 £67.20 16.69 150.0
1057 1- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.28 64.69 15.59 0.48 130.0 968 %
AAA Mbos, 80pc duty cydle)

Y 1.21 65.03 15.90 130.0

pd 1.22 64.07 15.08 1300
10572+ IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.28 65.25 15,92 0.46 1300 +8.6%
AAA Mbps, 80pc duty cycle)

Y 1.23 65.62 18.27 130.0

Z 1.24 64.56 15,35 130.0
10573- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 1.99 82.18 21.58 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 3.04 92.00 25.56 130.0

Z 1.38 78,77 18.88 130.0
10574~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.42 70.76 18.60 0.46 130.0 £96 %
AAA Mbps, 90pc duly cycie)

Y 1.38 71.73 19.35 130.0

Z 1.31 69.07 17.58 130.0

Certificate No: EX3-3922_Dec16

Page 33 of 38

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124



Test report No.

Page
FCC ID

Issued date

: 11547841H-D
: 770f85

BBQ-WSDF20
February 8, 2017

EX3DV4- SN:3922

December 14, 2016

10575- | IEEE 802.11g WiFi 2.4 GHz (D§SS- x| 480 6647 | 16.386 | 046 | 1300 | £9.6%
AAA QOFDM, 6 Mbps, 80pe duty cycie)

Y 4.57 66.73 16.46 136.0

Z 4.73 66.38 16.26 1360
10576~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.83 66.63 16.45 0.46 136.0 9.6
AAA OFDM, 9 Mbps, 90pc duty cycle)

Y 4.80 66,91 15.53 136.0

Z 4.76 66.54 16.32 136.0
10877- EEE 802.11g WiFi 2.4 GHz (DS5S- X 5.06 66.97 16.63 0.46 136.0 +9.6%
AAA OFDM, 12 Mbps, 90pc duty cycle}

Y 4.78 67.16 16,68 13¢.0

Z 4.98 66.56 18.50 136.0
10578~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.96 67.13 16,73 0.46 130.0 +9.6
AAA GFDM, 18 Mbps, 90pe duty cvclel

Y 4.68 67.30 16.78 130.0

rd 4.87 67.01 16.60 130.0
105679~ IEEE B02.11g WiFi 2.4 GHz (DSSS- X 4.72 66.47 16,07 (.46 130.0 96 %
AAA OFDM, 24 Mbps, 80pa duty cyole)

Y 444 66.58 16,08 136.0

Z 4.64 66.33 15.92 1360
10580~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.77 66.44 16.07 .46 136.0 +96%
AAA OFDM, 36 Mbps, 90pc duty cydle)

Y 4.49 66.65 16,13 138.0

Z 4.89 66.33 15.03 130.0
10681~ IEEE 802.11g WiFi 2.4 GHz (D383~ X 4,85 67.18 16.66 0.46 130.0 +9.6%
AAA OFDM, 48 Mbps, 90pc duly cycia}

Y 4,58 67.36 16.74 138.0

Z 477 67,04 16.52 136.0
10582~ IERE 802.11g WiFi 2.4 GHz (DSSS- X 4.68 66.23 15.87 0.46 1300 +9.6
AAA OFDM, 54 Mbps, 90ps duty cydle!

Y 4.38 66.36 15.89 130.0

Z 4.59 66.09 1572 13G.0
10583- IEEE 802.1ta/h WiFi 5 GHz (OFDM, 6 X 4.80 66.47 16.38 (.46 130.0 £ 9.6 %
AAA Mbps, $0pc duty cycle)

Y 4.57 86.73 16,46 130.0

Z 4.73 66,38 16,26 130.0
10584~ {EEE 802.11a/h WiFi § GHz (OFDM, & X 4.83 66,63 16,45 0.46 130.0 +9.6%
ABA Mbps, 80pc duty cycle)

Y 460 66,91 16.53 1360

Z 4.76 66.54 16.32 136.0
10585- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.06 66.57 16.63 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycie)

Y 4.78 67.16 16,68 130.0

Z 4.98 66.86 16.50 130.0
10586- IEEE 802.11a/kh WiF1 5 GHz (OFDM, 18 X 4.96 67.13 16.73 0.46 130.0 +96%
AAA Mbps, 90pe duty oycle)

Y 4.68 67.30 16.78 130.0

Z 4.87 67.01 18.60 130.0
10587 IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.72 66,47 16.07 048 130.0 £9.6%
AAA Mbps, 90pc duty cycie}

Y 4.44 86,58 16.09 130.0

Z 4.64 66.33 1692 130.6
1)588- 2R 802.11a/h WiFi § GHz (OFDM, 36 X 477 66.44 16.07 0.46 130.8 +96%
AAA Mbps, 90pe duty cycie)

Y 4.49 66.65 16.13 1308

Z 4.89 66.33 15.93 130.8
10589- IEEE 802.11a/h WiFi B GHz (OFDM, 48 X 4.85 67.18 16.66 0.46 130.0 196 %
AAA Mbps, 90pc duty cycle}

Y 4.58 §7.36 16.74 130.8

Z 4.77 57.04 16.52 130.0
10580~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4.68 66,23 18.87 0.46 130.0 +90.6%
AAA Mbps, 90pe duty cycie)

Y 4.38 £6.36 15.89 130.0

Z 4.59 £6.09 158,72 130.0
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10591~ HEEE 802.11n (HT Mixed, 20MHz, X 495 66.54 16.48 0.46 130.0 +9.6 %
AAA MCS0, 90pc duty cycle)
Y 472 66.79 16.56 130.0
4 4.88 £6.48 16.36 130.0
10592- |IEEE 802.14n {HT Mixed, 20MHz, X 513 66.89 16.61 0.46 1300 98 %
AAA MCS1, 90pc duty cycle)
Y 4.86 §7.10 16.89 130.0
2 §.05 66.80 16.49 130.0
10583- IEEE 802.11n (HT Mixed, 20MHz, X 5.06 66.83 16.51 0.48 130.0 9.6 %
AAA MC82, 90pc duty oycie)
Y 4.78 67.00 18.56 130.0
Z 4.97 66.72 16.38 130.0
10594~ IEEE 802.11n (HT Mixed, 20MHz, X 5.11 66.95 16.65 0.48 130.0 £9.6 %
AAA MCE3, 90pc duty cycle}
Y 4.83 67.16 16.72 130.0
Z 503 66.88 16.53 130.0
10595~ 1EEE 802.11n (HT Mixed, 200z, X 5.08 66.95 16.56 0.48 130.0 +9.6 %
AAA MCS4, 90pc duty cycie)
Y 4580 67.13 16.62 130.6
Z 5.00 68.83 16.43 130.0
13596- EEEE 802.11n (HT Mixed, 20MHz, X 5.02 66,93 16.55 0.46 130.0 9.6 %
AAA MCS5, S0pc duty cycle)
Y 4.73 67,12 16,62 130.0
4 4.93 86.82 16.42 1300
10597- IEEE 802,110 {HT Mixed, 20MHz, X 4.97 66.87 16.45 0.46 130.0 +96%
AAA MCS86, 90pc duly cycla)
Y 468 87.01 16.49 130.0
Z 4.88 66.74 16.32 130.0
10598~ HEEE 802.11n (HT Mixed, 20MHz, X 4,95 67,12 18.72 0.46 130.0 +86%
AAA MCS7, 80pc duty oycle)
Y 4.87 &7.22 18.74 136.0
Zz 4.88 66.98 18,58 130.0
10599~ {ERE 802.11n (HT Mixed, 40MHz, X 582 67.16 16.68 0.46 130.0 £968%
AAA MES0, 90pc duty cycle)
Y 5.38 67.22 18.75 130.0
Z 5.55 67.06 16.58 130.0
10600- IEEE 802.11n {(HT Mixed, 40MHz, X 5.81 67.71 16.83 0.46 130.0 * 8.6 %
AAA MCS1, 90pe duty cycle)
Y 549 67.61 16.92 130.0
4 5.70 67.51 16.78 130.0
10601~ IEEE 802.11n (HT Mixed, 40MHz, X 5.67 67.38 16.78 046 130.0 +9.6%
AAA MCS2, 90pc duty cycle)
Y 5.40 67.39 16.83 130.0
Fd 5,58 67.23 16,65 130.0
106802- IEEE 802.11n {HT Mixed, 40MHz, X 578 67.38 16.70 0.46 130.0 +09.6%
| AAA MCS3, 90pc duty cycle)
Y 5.53 8757 16.84 1300
2 566 67,22 16,57 130.0
10603 IEEE 802.11n {HT Mixed, 40MHz, X 586 67.75 17.01 0.46 130.0 9.6 %
AAA MCS4, 90pc duty cycle)
Y 5.59 67.82 1716 130.0
Z 5.78 87.58 16,86 130.9
10604~ IEEE 802.11n (HT Mixed, 40MHz, X 5.82 67.13 18,70 0.46 130.0 196 %
AAA MCS5, 90pc duty cycle)
Y 5.47 87.48 16,91 130.0
z 555 87.01 16.58 130.0
10605~ IERE 802.%1n {HT Mixed, 40MHz, X 5.72 67.39 16.82 0.46 30,0 +96%
AAA MOS8, 90pc duty cycle)
Y 5.50 67.54 16,94 130.0
4 5.65 67.29 18.72 130.0
10606~ [EEE 802.11n {MT Mixed, 40MHz, X 5.51 66.91 18.46 0.46 130.0 9.6 %
AAA MCS7, 80pc duty eycle)
Y 5.25 66.88 16.46 130.0
Z 544 686,79 16.34 130.0
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10607- IEEE 802.11ac WiFi (20MHz, MCS0, X 4.78 65.82 16.08 048 1300 £9.6%
AAA 90pc duty cycle)

Y 4.57 66.13 16.20 136.0

z 4.71 65.73 15,96 136.0
10608- IEEE 802.11ac WiFi (20MHz, MC81, X 4.99 66.24 16.25 0.48 130.0 +9.6%
AAA 90pc duty cycle)

Y 4,73 66,50 16.36 1300

Z 4,91 66.14 16.12 130.0
1060%9- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.88 66.12 16.10 0.48 130.0 +98%
AAA Q0pe duty cycle)

Y 4.82 66.34 16.18 130.0

Z 4,80 €6.00 15.97 130.0
10610- IEEE 802.11ac WiFi {20MHz, MCS83, X 4.93 66.27 16.26 0.46 130.0 +0.6%
AAA 90pc duty cycle}

Y 487 86.50 16.35 130.0

Z 4.85 66.15 16.13 130.0
10611~ IEEE 802.11ac WIFi (20MHz, MC34, X 4,86 66.11 16.12 0.46 130.0 +9.8 %
AAA 96pc duty cycle)

Y 4,59 66.31 16.20 130.0

Z 4,77 66.97 15,98 130.0
10612~ {EEE 802.11as WiFi {20MHz, MCS35, X 4.87 66.24 16.15 .45 1300 +8.6%
AAA 90pc duty cycle)

Y 4.59 66.46 16.28 130.0

4 4,78 66.11 16.01 $30.0
106813- IEEE 802.11ac WiFi {20MHz, MCSS8, X 4.88 66.17 18.06 0.46 130.0 +9.6%
AAA 90pc duty cycls)

Y 4,58 66.30 16.11 130.0

Z 473 66.02 15.92 130.0
10614- IEEE 802.11ac WiFi {(20MHz, MCS7, X 4.81 66.35 168.29 0.46 1300 +9.6 %
AAA SCpc duty cycle}

Y 4,54 66.50 16.34 1300

Z 4,72 66.20 16,14 130.0
10615~ IEEE 802 11ag WiFI (20MHz, MCS8, X 4.85 65.91 15.90 0.46 430.0 +9.6 %
AAA S0pe duty cycle)

Y 4.59% 66.16 15,99 130.0

Z 477 65.7¢ 15.76 130.0
10616~ EEE 802.11ac WiFi (40MHz, MCS0, X 5.43 66.41 16,30 0.46 130.6 +9.6 %
AAA S0pc duty cycle}

Y 5.20 66.49 16.37 130.0

2 536 66,28 18.18 130.0
10617~ IEEE 802.11ac WiFi {40MHz, MCS1, X 5.4% 66.51 16.31 0.46 1300 +96%
AAA S0pe duty cycle)}

Y 5,27 66.68 1844 130.0

4 541 66.39 16.20 1300
10618- IEEE 802.11ag WiF} (40MHz, MCS2, X 538 66.58 16.37 0.48 130.0 +9.6%
AAA 96pc duty cyole)

Y 5.17 66.71 16.47 130.0

Z 5.31 86,45 16.25 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCB3, X 5.41 66.40 16.21 0.48 130.0 t36%
AAA 90pc duty cycle}

Y 517 66,49 16.30 130.0

Z 5.33 66.29 16.10 130.0
10620~ IEEE 802.11ac Wikl (40MHz, MCS4, X 5.53 66.62 16.32 0.48 1300 +9.6 %
AAA 90pc duty cycle}

Y 5.25 66.51 16.35 1300

Z 5.44 66.37 16,19 130.8
10621 IEEE 802.11ac WiFi {40MHz, MC85, X 5,50 £6.59 16.47 048 130.0 £8.6%
AAA 9Cpc duty cycle}

Y 5.26 66.64 16.53 130.0

4 542 86,45 16,35 130.0
10622- IEEE 802.11ac WiFi {(40MHz, MCS8, X 5.50 66.69 18.51 0.48 130.0 +9.6 %
AAA 90pc duty cycle)

Y 528 66.76 16.58 130.0

Z 5.42 66.57 16.40 130.0
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10623- IEEE 802.11ac WiFf (40MHz, MCS7, X 5.39 66.30 16.20 048 130.0 +8.6%
AAA 90pe duty cycle)

Y 5.15 66.32 16.24 130.0

Z 5.31 66.14 16.07 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.58 66.45 16.34 0.46 130.0 +£9.6%
ABA S0pc duiy cycle)

Y 5.34 66,53 16.41 130.0

r4 850 66.34 16.23 130.0
40625- IEEE 802.1tac WiFi {40MHz, MGS9, X 585 67.40 16.86 046 130.0 +06 %
AAA 90pe duty cycle)

Y 5.55 67.08 16.72 130.0

Z 5.88 67.34 16.78 130.6
10628- IEEE 802, 11ac WiFi (BOMHz, MCS0, X 569 £6.47 16,25 0.46 130.0 £9.6%
AMA 90pe duty cycle)

Y 552 £6.54 16.32 136.0

Fd 5.63 66.36 16.14 130.0
10627 EEE 802.11ac WIFi (8GMHz, MCS1, X 593 66.97 16,45 048 130.0 9.6 %
AAA 20pc duty oycle)

Y 575 67.10 16,67 130.0

Z 587 £6.88 168.38 130.0
10628- IEEE 802.11ac WiFi (BOMHz, MCS2, X 575 66.63 16.22 0.46 130.0 +96%
AAA 90pc duty cycie)

Y 5.53 66.56 16.24 130.0

Z 5.68 66.49 16.10 130.0
10629- IEEE 802.11ac WiFi {80MHz, MCS3, X 5.84 66.70 16.28 0.48 130.0 +8.6 %
AAA S0pc duty cycle)

Y 5.61 66.656 168,28 130.0

Z 5.77 6657 16.13 130.0
10630- IEEE 802.11ac WiFi (BOMHZ, MCS4, X 6.34 68.35 17.07 0.48 130.0 =96 %
AAR 90pc duly cygiaj

Y 5.92 67.80 16.86 130.0

Z 6,23 68.11 16.90 130.0
10631~ IEEE 802.11ac WIiFi (BOMHz, MCS5, X 824 68.18 17.16 048 130.0 +906%
AAA 90pc duly cycle)

Y 587 67.74 17.01 130.0

Z 6.14 67.94 17.01 130.0
10632~ {EEE 802.11ac WiFi (B0MHz, MCS8, X 592 67.09 16.65 0.46 130.0 +86%
AAA 80pc duly cycle}

Y 572 67.19 18,75 136.0

Z 5.85 66.96 16.54 130.0
10633- IEEE 802 11ac Wik (80Miz, MCST, X 5.86 66.90 16.38 048 130.0 +9.8 %
AAA 90pc duty cycle)

Y 5.60 €6.77 16.37 130.0

Z 576 66.69 16.23 130.8
10634~ IEEE 802.11ac WIiFi (BOMHz, MCSS, X 5.83 66.88 16.44 0,46 130.0 196%
AAA 90pc duty cycle)

Y 5.58 66.79 16,44 1300

4 5.74 65.76 16.30 130.0
10635- IEEE 802.71ac WiFi (80MHz, MCSS, X 5.71 656.22 15.84 0.48 130.0 +98%
AAA 90pc duty cycle)

Y 545 66.11 16,84 130.0

2 5.63 66.06 15.74 130.0
10636~ {EEE 1802.11ac WiF| (160MHz, MCS0, X 6.09 £6.86 16.35 Q.48 130.0 £96%
AAA S0pc duty cycle)

Y 5.94 66.89 16.41 130.0

4 6.04 66,76 16,25 130.6
10637~ IEEE 1602.11ac WiFi {160MHz, MCS1, X 6.26 67,25 16.52 0.46 130.0 96 %
AAA 90nc duty cycle)

Y 6.08 67.24 1857 1360

Z 6,20 67.12 16.41 130.8
10638- IEEE 1602.11ac WiFi (160MH2, MGS2, X 6.26 67.20 16.47 0.48 130.0 +06%
AAA 90pc duty cycle)

Y 6.08 8724 16.54 1300

Z 6.20 67,08 16,37 130.0

Certificate No: EX3-3922_Dec16 Page 37 of 38

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124



Test report No.

Page
FCC ID

Issued date

: 11547841H-D
: 8lof85

BBQ-WSDF20
February 8, 2017

EX3DV4- SN:3922

December 14, 2016

+0630- IEEE 1602.11ac WiFi {180MHz, MCS3, X 6.26 57.24 16.54 0.46 130.0 9.6 %
AAA 80pc duty cycle)

Y 6.05 67.15 | 16.54 130.0

Z 6,19 87.09 16.42 130.9
16640 IEEE 1602.11ac WIFi (160MHz, MCS4, X 6.28 §7.30 16.51 0.46 130.0 +96%
AAA 90pe duty cycle)

Y1 605 67.15 | 1649 130.0

z 6.21 67.13 16.38 130.0
10641~ IEEE 1602.11ac WiFi (160MHz, MCSS5, X 68.28 67.05 16.40 046 130.0 +8.6 %
AAA 90pe duty cycle)

Y 8.11 87.12 1648 130.0

Z 8.22 686.94 16.30 136.0
10642- EEE 1602, 1 1ac WiFi {160MHz, MCS8, X 6.36 67.40 16.75 0.48 1360 +96%
AAA 90pc duty cycle)

Y 8.14 67.32 16.76 130.0

zZ 8.28 67.26 16.63 136.0
10643~ EEE 1802.11ac WiFi (160MHz, MCS7, X 8.18 67.06 16.48 0.46 1300 +9.6%
AAA B0pc duty cycle)

Y 5.99 67.04 16.52 130.0

Z .11 £6.92 16.36 130.0
10644- IEEE 1602, 11ac WiFi (160MHz, MCS8, X 640 67.72 16.83 .46 130.0 9.6 %
AAA GGpe duty cycle)

Y 6.09 67.38 16.68 130.0

z 8.31 £87.52 16.68 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.72 £68.19 17.01 0.46 130.0 =2.6%
AAA 90pc duty cycle)

Y 6.20 67.35 16.65 130.0

z 6.72 68.27 17.00 130.0
106486- LTE-TDD (SCFDMA, 1 RB, 5 Mz, X 2022 103.71 34.02 9.30 60.0 *88%
AAC QPSK, UL Bubframe=2,7)

Y 27.58 118.56 39.93 60.0

Z 18.68 104,23 34.24 60.0
10647- LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 16.52 103.63 34.11 9.30 60.0 +9.6 %
AAB QPSK, UL Subframe=2,7)

Y 23.64 115.90 39.34 60.0

Z 18.58 103,78 | 34.32 60.0
10648- CDMA2000 (1x Advanced) X .81 64.08 11.88 0.00 150.0 +9.6 %
AAA

Y 0.65 83.84 10.45 150.0

4 3.73 63.06 10.87 150.0

® Uncertainty is determined using the max. deviation from linear response applying rectanguiar distribution and is expressed for the square of the

fisld value.
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System check uncertainty

The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents
and is given in the following Table.

Repeatability Budget for System Check

<0.3 — 3GHz range Body/ Head>

Uncertainty [Probability (ci) Standard Vi

Error Description value £ % distribution divisor |l1g (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o)
Axial isotropy of + 0.0 Rectangular \3 1 + 0.0 )
the probe
Spherical isotropy of + 0.0 Rectangular \3 1 + 0.0 o0
the probe
Boundary effects + 0.0 Rectangular (V3 1 + 0.0 0
Probe linearity + 0.0 Rectangular \3 1 + 0.0 )
Detection limit + 0.0 Rectangular V3 1 + 0.0 o0
Modulation response + 0.0 Rectangular \3 1 + 0.0 0
Readout electronics + 0.0 Normal 1 1 +£0.0 o)
Response time + 0.0 Rectangular  [\3 1 + 0.0 ©
Integration time + 0.0 Rectangular V3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [\3 1 + 0.0 ©
RF ambient Reflections + 0.0 Rectangular \3 1 + 0.0 )
Probe Positioner + 04 Rectangular \3 1 + 02 o0
Probe positioning +29 Rectangular \3 1 + 1.7 o
Max.SAR Eval. + 0.0 Rectangular \3 1 + 0.0 o0
Test Sample Related
Deviation of wxp.dipole + 0.0 Rectangular V3 1 + 0.0 o0
D_lp oAIe A.x1s to + 20 Rectangular \3 1 + 12 0
Liquid Distance
Isrf;{t dP: f:v rire:;l.d +34 Rectangular \3 1 +20 )
Phantom and Setup
Phantomuncertainty + 4.0 Rectangular \3 1 + 23 )
Algorithm for
correcting SAR
for deviations + 1.9 Rectangular \3 1 + 1.1 00
in permittivity
and conductivity
Liquid conductivity 150 Normal | 078 439 "
(meas.)
Liquid permittivity +50  [Nommal 1 026 13 e
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular V3 0.78 + 0.8 o0
(below 2deg.C.)
Liquid permittivity
- temp.unc +03 Rectangular (V3 0.23 +0.0 ©
(below 2deg.C.)
Combined Standard Uncertainty + 5.945
Expanded Uncertainty (k=2) + 119
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