KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil Test report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-19T0008
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (1 ) of (97)
www.kes.co.kr

FCC SAR Test Report

Report No. :  KES-SR-19T0008

FCCID :  RYK-WUBRS508N

Applicant :  SparkLAN Communications, Inc.

Manufacturer :  SparkLAN Communications, Inc.

Address :  8F., No. 257, sec. 2, Tiding Blvd., Neihu District, Taipei City 11493, Taiwan
DUT Type :  Flat Panel Digital X-ray Detector

Model No. :  WUBR-508N

FCC Rule Part(s) : CFR §2.1093

Date of Testing :  2019.06.14 ~ 2019.09.19

Issued Date : 2019.09.30

CERTIFICATION: The above equipment have been tested by KES Co., Ltd. Laboratory, and found compliance
with the requirement of the above standards. | attest to the accuracy of data. All measurements reported herein
were performed by me of were made under my supervision and are correct to the best of my knowledge and belief.
| assume full responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them. Test results reported herein relate only to the item(s) tested. It should not be reproduced
except in full, without the written approval of our laboratory. The client should not use it to claim product certification,
approval, or endorsement by any government agency.

Tested By : [\ Approved By :
Wihan Jeong / Engineer GyuCheol Shin / Technical Manage!

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or
trademark, is permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples
identified herein. The results set forth in this report are not indicative or representative of the quality or characteristics of the lot from which a
test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the tests
requested by you and the results thereof based upon the information that you provided to us. You have 30 days from date of issuance of this
report to notify us of any material error or omission caused by our negligence, provided, however, that such notice shall be in writing and
shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your unqualified
acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

This test report is not related to KS Q ISO/IEC 17025 and KOLAS

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi(@kes.co kr

KES-QP-7081-06 Rev. 7 KES A4



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Test report No.:
KES-SR-19T0008
Page (2 ) of (97)

Revision history

Report No. Reason for Change Date Issued
KES-SR-19T0008 | Initial release 2019.09.30
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES Ad



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

s

Test report No.:
KES-SR-19T0008
Page (3 ) of (97)

TABLE OF CONTENTS

L. GeNEIaAl INFOMMALION.....c.eiiiiiii ettt ettt b bbbt e b bt b et b et e e b et e b en e e be st ene b s 4
1.1. HOSt MOdel INFOrMALION ..ouiiiiiee e sttt sbeseesneeneas 4
1.2. HIgNEST SAR SUMIMAIY ..ottt ettt b et ab ettt bbbt eb e 5
1.3. DEVICE OVEIVIBW ..ottt sttt sttt sttt et s et e b e e ek e s bt ea e e s e e e e besbeebeebeen e et enbenbesbesbesneaneas 6
1.4. Power REAUCTION fOr SAR ..o ettt sttt ettt st sbesneeneas 6
1.5. Nominal and Maximum Output Power SPecCifiCations ........cccoviiieniiiieneiee e, 6
1.6. Simultaneous Transmission CapabilitieS.......ccccciiiiiiiiiiie e 8
1.7. DUT ANEENNEA LOCALIONS ..ottt ettt sttt sttt sttt st et nn st 9
1.8. Near Field Communications (NFC) ANTENNEA......c.cccccieiiveie e eneas 9
1.9. SAR Test Configurations and EXCIUSIONS ......cccvoiiiiiii it 10
1.10. (U T Lo F=T g Yot =T AN o ¢ 1 1= o 1SS 10
1.11. DEVICE SErial NUMDEIS ..ottt ettt se et st sbesbeeneeeententesresteene e 10
2 111 (0T [V T 7] o WO SO RSSO 11
2.1. SAR AEFINITION 1ttt e e e bt e st e e s be e s be e te e beereesaeesbeesbeenas 11
2.2. SPEAG DASY SYSTEM ..ottt 12
2.3. 0] o 10 OO PRSP OUROPPORRTRON 12
2.4. L (0] o1 TP TSP PT P TPT P URTPRUROP 13
2.5. Data Acquisition EICtroNIiCS (DAE) ..ottt s te e e et steesae e 13
2.6. PRANTOMIS ..t b bbbt bbb bbbt bRt et e e b bt e ne e 14
2.7. DEVICE NOIAY ... bt b e bbbt bt e e e e bbb ne e 15
2.8. System Validation DIPOIES ...t sre e ns 15
I T B To 1] 14 1] (o AN TSY Tt 1= o | ST 16
A, RF EXPOSUIE LIMIES ...euitiiiitiieieiitiit ettt bbb bbbtk b et bbbt b et b e bbb bt 17
4.1. Uncontrolled ENVIFONMENT ..ottt st e e e e sneereene e 17
4.2. Controlled ENVIFONMENT ...ttt et se et eteer e e e eesteseeseeeneenens 17
5. FCC MeEaSUremMENt PrOCEUUIES.......cuiiiieiiiteeeeieerie e ettt e st e reee e e stestesteeseeseeneeeessestesseaseeneeneeseessessesseesensens 18
5.1. Measured and RePOrted SAR ... e 18
5.2. SAR Testing With 802.11 TranNSMITLEIS ....cccvciiiiiice et 18
5.3. GENETAl DBVICE SEIUD ..ooiiiiiecie ettt sttt et e e e e b e s te e be e be e teeaesseesneesneeaneeeas 18
5.4. U-NE-L @Nd U-NE-2A et bbbt e bbbttt ettt bt b ne e 18
5.5. U-NI-2C @NA U-N-3 .ttt b ettt bbbttt e bbb b b ne e 19
5.6. Initial TeSt POSItION PrOCEAUIE ......cciiiiiiiee bbb 19
5.7. 2.4 GHZ SAR TeSt REQUITEMENTS ....cuiiiiiiiiiieiee ettt 19
5.8. OFDM Transmission Mode and SAR Test Channel Selection ........cccccvovviiiiieiencin e, 19
5.9. Initial Test Configuration ProCEAUIE ..ot 20
5.10. Subsequent Test Configuration ProCEAUIES .......ccciiiiiiiiiiieee e 20
5.11. MIMO SAR CONSIAEIALIONS ...oouiiieieeiieeeee ettt e st e st steste e ene e e e neeseeseesseanens 20
ST = 4 o ©do] o To 8101 (=To [N =0 1V =T USSR 21
6.1. W-LAN CONAUCTEA POWEIS ...ttt ste ettt ba e be e ae st e s te e sbeesteebeenteeneennee e 21
7. SYSEEIM VEIFICALION ....eive ettt bbb bbbt bt e Rt e R e e b e b ekt sbeeb e e beene e s e e e e nbesbeebeane e 24
8. SAR DALA SUMIMAIY ...ttt ettt b e bt s bt e bt s st e a e e eh e e e bt ekt e bt e st e shbeebeesbeesbeebeenbeanbeenbessee e 26
8.1. StandalonNe BOAY SAR DAL8 .....cc.ooiiiiiiiiie ettt et b et nr bbb ene e 26
8.2. Y S =TT A N 0 1SS P 26
7. SAR MeasuremMent UNCEITAINTY ..........oiiiiiiiiieinieete ettt ettt sttt s et n st sn s ene s 28
ST Lo BT o] 4 g T= ) N AT OURPROR 29
LS TR @0 o3 1153 (o ) o SRR 30
O TR = =3 (=T 1= o 31
Appendix A. SAR Plots for System VerifiCation ... 33
Appendix B. SAR PIots for SAR MEASUTEMENT .......ccoiiiiiiiiiiee e e 37
Appendix C. Probe & Dipole Antenna Calibration Certificates .........cccceveiiiiiiiie i 49
Appendix D. SAR TiSSUE SPECITICALIONS ......cciiiiiii e 93
Appendix E. SAR System ValidatioN .......c.oiiii et 94
Appendix F. DUT Antenna Diagram & SAR Test Setup Photographs ... 95
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-QP-7081-06 Rev. 7 KES A4



KES Co,, Ltd. Test report No.:
3701, 40, Simin-daero 365beon-gil, P o
KB Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-19T0008
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (97)

www.kes.co.kr

1. General Information
1.1. Host model Information

Applicant Information

Host model No. : EVS 4343W
Derived model (s) . EVS 4343WG, EVS 4343WP, EVS3643WP, EVS 3643W, EVS 3643WG
Applicant . DRTECH Corporation

Suite No.l1l, 1Floor / Suite No.2 3Floor, 29, Dunchon-daero 541 beon-

Address gil, Jungwon-gu, Seongnham-si, Gyeonggi-do, 13216, Korea
Telephone © +82-31-779-7784

Fax . +82-31-779-7790

E-mail . mwkim@drtech.co.kr

Contact name : Minwoo Kim

Manufacturer Information

Manufacturer . DRTECH Corporation

Suite No.1l, 1Floor / Suite No.2 3Floor, 29, Dunchon-daero 541 beon-

Address gil, Jungwon-gu, Seongnam-si, Gyeonggi-do, 13216, Korea
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1.2. Highest SAR Summary

EUT Type Flat Panel Digital X-ray Detector
Brand Name(Applicant) |SparkLAN Communications, Inc.
Model Name WUBR-508N
Antenna Type PCB Antenna
EUT Stage Identical Prototype
Band Mode Bandwidth Frequency
DTS 802.11b/g/n HT20 2412 ~ 2462 MHz
802.11n HT40 2422 ~ 2452 MHz
802.11a/n HT20 5180 ~ 5240 MHz
Ui 802.11n HT40 5190 ~ 5230 MHz
TX Frequency Range U-NII-2A 802.11a/n HT20 5260 ~ 5320 MHz
802.11n HT40 5270 ~ 5310 MHz
U-NI1-2C 802.11a/n HT20 5500 ~ 5700 MHz
802.11n HT40 5510 ~ 5670 MHz
802.11a/n HT20 5745 ~ 5825 MHz
U-ilS 802.11n HT40 5755 ~ 5795 MHz
Band Mode Bandwidth Frequency
DTS 802.11b/g/n HT20 2412 ~ 2462 MHz
802.11n HT40 2422 ~ 2452 MHz
802.11a/n HT20 5180 ~ 5240 MHz
Ui 802.11n HT40 5190 ~ 5230 MHz
RX Frequency Range U-NII-2A 802.11a/n HT20 5260 ~ 5320 MHz
802.11n HT40 5270 ~ 5310 MHz
U-NI1-2C 802.11a/n HT20 5500 ~ 5580 MHz
802.11n HT40 5510 ~ 5550 MHz
802.11a/n HT20 5745 ~ 5825 MHz
i3 802.11n HT40 5755 ~ 5795 MHz
Reported SAR
Band Mode Body 1g SAR (W/KQ) Body 1g SAR (W/KQ)
SISO (Ant.1) SISO (Ant.2)
DTS 2.4 GHz WLAN 0.015 0.013
U-NII-1 5.2 GHz WLAN - -
U-NII-2A 5.3 GHz WLAN 0.093 0.083
U-NII-2C 5.6 GHz WLAN 0.126 0.091
U-NII-3 5.8 GHz WLAN 0.210 0.073

This wireless portable device has been shown to be capable of compliance for localized specific absorption
rate (SAR) for uncontrolled environment/general population exposure limits specified in ANSI/IEEE C95.1-
1992.
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1.3. Device Overview

Band Operating Modes Tx Frequency
DTS 2.4 GHz WLAN 2412 ~ 2462 MHz
U-NII-1 5.2 GHz WLAN 5180 ~ 5240 MHz
U-NII-2A 5.3 GHz WLAN 5260 ~ 5320 MHz
U-NII-2C 5.6 GHz WLAN 5500 ~ 5700 MHz
U-NII-3 5.8 GHz WLAN 5745 ~ 5825 MHz
1.4. Power Reduction for SAR

This DUT does not support power reduction function.

1.5. Nominal and Maximum Output Power Specifications

This device operates using the following maximum and nominal output power specifications. SAR values
were scaled to the maximum allowed power to determine compliance per KDB Publication 447498 DO1vO06.

Maximum WLAN Output Power

1.5.1 2.4 GHz WLAN

Mode / Band Antenna Target Power Tolerance Max. Allowed Power

Low 19.0 dBm + 1.0dB 20.0 dBm

802.11b Mid 19.0 dBm + 1.0dB 20.0 dBm
High 1 19.0 dBm + 1.0dB 20.0 dBm

Low (SISO) 15.0 dBm + 1.0dB 16.0 dBm

802.11g Mid 15.0 dBm + 1.0dB 16.0 dBm
High 15.0 dBm + 1.0dB 16.0 dBm

Low 19.0 dBm + 1.0dB 20.0 dBm

802.11b Mid 19.0 dBm + 1.0dB 20.0 dBm
High 2 19.0 dBm + 1.0dB 20.0 dBm

Low (SISO) 15.0 dBm + 1.0dB 16.0 dBm

802.11g Mid 15.0 dBm + 1.0dB 16.0 dBm
High 15.0 dBm + 1.0dB 16.0 dBm

Low 14.0 dBm + 1.0dB 15.0 dBm

802.11n HT20 Mid 14.0 dBm + 1.0dB 15.0 dBm
High 1+2 14.0 dBm + 1.0dB 15.0 dBm

Low (MIMO) 12.0 dBm + 1.0dB 13.0 dBm

802.11n HT40 Mid 12.0 dBm + 1.0dB 13.0 dBm
High 12.0 dBm + 1.0dB 13.0 dBm

KES-QP-7081-06 Rev. 7

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4



s

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-SR-19T0008

Page (7 ) of (97)

1.5.2 5.2 GHz WLAN

Mode / Band Antenna Target Power Tolerance Max. Allowed Power

Low 15.0 dBm + 1.0dB 16.0 dBm

802.11a Mid (Séo) 15.0 dBm + 1.0dB 16.0 dBm
High 15.0 dBm + 1.0dB 16.0 dBm

Low 15.0 dBm + 1.0dB 16.0 dBm

802.11a Mid (Séo) 15.0 dBm + 1.0dB 16.0 dBm
High 15.0 dBm + 1.0dB 16.0 dBm

Low 15.0 dBm + 1.0dB 16.0 dBm

802.11n HT20 Mid 15.0 dBm + 1.0dB 16.0 dBm
High (MlI?\-/IZO) 15.0 dBm + 1.0dB 16.0 dBm

802,11 HT40 Low 15.0 dBm + 1.0dB 16.0 dBm
High 15.0 dBm + 1.0dB 16.0 dBm

1.5.3 5.3 GHz WLAN
Mode / Band Antenna Target Power Tolerance Max. Allowed Power

Low 17.0 dBm + 1.0dB 18.0 dBm

802.11a Mid (Séo) 17.0dBm + 1.0dB 18.0 dBm
High 16.0 dBm + 1.0dB 17.0 dBm

Low 17.0dBm + 1.0dB 18.0 dBm

802.11a Mid (Séo) 17.0dBm + 1.0dB 18.0 dBm
High 16.0 dBm + 1.0dB 17.0 dBm

Low 20.0 dBm + 1.0dB 21.0 dBm

802.11n HT20 Mid 19.0 dBm + 1.0dB 20.0 dBm
High | aiivioy 18.0 dBm + 1008 19.0 dBm

802 111 HT40 Low 18.0 dBm + 1.0dB 19.0 dBm
High 17.0dBm + 1.0dB 18.0 dBm
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1.5.4 5.5 GHz WLAN

Mode / Band Antenna Target Power Tolerance Max. Allowed Power

Low 12.0 dBm + 1.0dB 13.0 dBm

802.11a Mid (Séo) 12.0 dBm + 1.0dB 13.0 dBm
High 10.0 dBm + 1.0dB 11.0 dBm

Low 12.0 dBm + 1.0dB 13.0 dBm

802.11a Mid (Séo) 12.0 dBm + 1.0dB 13.0 dBm
High 10.0 dBm + 1.0dB 11.0 dBm

Low 16.0 dBm + 1.0dB 17.0 dBm

802.11n HT20 Mid 14.0 dBm + 1.0dB 15.0 dBm
High 1+2 15.0 dBm + 1.0dB 16.0 dBm

Low (MIMO) 15.0 dBm + 1.0dB 16.0 dBm

802.11n HT40 Mid 14.0 dBm + 1.0dB 15.0 dBm
High 12.0 dBm + 1.0dB 13.0 dBm

1.5.5 5.8 GHz WLAN
Mode / Band Antenna Target Power Tolerance Max. Allowed Power

Low 8.0 dBm + 1.0dB 9.0 dBm

802.11a Mid (Séo) 10.0 dBm + 1.0dB 11.0 dBm
High 10.0 dBm + 1.0dB 11.0 dBm

Low 8.0 dBm + 1.0dB 9.0 dBm

802.11a Mid (Séo) 10.0 dBm + 1.0dB 11.0 dBm
High 9.0 dBm + 1.0dB 10.0 dBm

Low 18.0 dBm + 1.0dB 19.0 dBm

802.11n HT20 Mid 17.0dBm + 1.0dB 18.0 dBm
High (MllJ,(,lzo) 16.0 dBm + 1.0dB 17.0 dBm

802 11 HT40 Low 17.0dBm + 1.0dB 18.0 dBm
High 17.0 dBm + 1.0dB 18.0 dBm

Note:

® Per KDB 248227 D01 v02r02, 5.2GHz band WLAN is exempted. Because of adjusted SAR is < 1.2 W/kg
and the band is lower maximum output power specified for production units.
® 802.11n HT20 and 802.11n HT40 of WLAN are not supported to SISO mode on this device.

1.6. Simultaneous Transmission Capabilities

2.4GHz and 5GHz of WLAN cannot be used simultaneously from the module.
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1.7. DUT Antenna Locations

Back Side view
Note: Exact antenna dimensions and separation distances are shown in the Technical Descriptions in the
FCC Filing.

1.8. Near Field Communications (NFC) Antenna

This DUT does not support NFC function.
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1.9.

(A) WLAN

Per FCC KDB 447498 D01v06, the 1g SAR exclusion threshold for distances < 50 mm is defined by the

following equation:

Max Power of Channel (mW)

Test Separation Dist (mm)

SAR Test Configurations and Exclusions

» JFrequency(GHz) < 3.0

Band Mode Equation Result Exclusiosr1AT|TwreshoId Required SAR
oTS 2.4 GHz WLAN Ant.1 [(90/5)*2.412] 27.81 3.0 e}
2.4 GHz WLAN Ant.2 [(93/5)*2.412] 28.79 3.0 o)
U-NI1-2A 5.3 GHz WLAN Ant.1 [(57/5)*\5.280] 26.33 3.0 O
5.3 GHz WLAN Ant.2 [(59/5)*5.280] 27.01 3.0 O
U-NI1-2C 5.6 GHz WLAN Ant.1 [(17/5)*\5.580] 8.19 3.0 O
5.6 GHz WLAN Ant.2 [(18/5)*5.580] 8.34 3.0 O
U-NII-3 5.8 GHz WLAN Ant.1 [(12/5)*\5.785] 5.60 3.0 O
5.8 GHz WLAN Ant.2 [(12/5)*5.785] 5.89 3.0 o}

1.10. Guidance Applied

- |EEE 1528-2013
« FCC KDB Publication 248227 D01v02r02 (802.11 Wi-Fi SAR)

» FCC KDB Publication 447498 D01v06 (General RF Exposure Guidance)

» FCC KDB Publication 690783 D01 SAR Listings on Grants v01r03
+ FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
» FCC KDB Publication 865664 D02 RF Exposure Reporting v01r02

1.11. Device Serial Numbers

Several samples with identical hardware were used to support SAR testing. The manufacturer has confirmed
that the device(s) tested have the same physical, mechanical and thermal characteristics and are within
operational tolerances expected for production units. The serial numbers used for each test are indicated

alongside the results in Section 9.
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2. Introduction

The FCC and Innovation, Science, and Economic Development Canada have adopted the guidelines for
evaluating the environmental effects of radio frequency (RF) radiation in ET Docket 93-62 on Aug. 6, 1996
and Health Canada Safety Code 6 to protect the public and workers from the potential hazards of RF
emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3KHz to 300 GHz and Health Canada RF Exposure Guidelines Safety Code 6. The
measurement procedure described in IEEE/ANSI C95.3-2002 Recommended Practice for the Measurement
of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in measuring the
Specific Absorption Rate (SAR) due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the International Committee for Non-
lonizing Radiation Protection (ICNIRP) in Biological Effects and Exposure Criteria for Radiofrequency
Electromagnetic Fields,” Report No. Vol 74. SAR is a measure of the rate of energy absorption due to
exposure to an RF transmitting source. SAR values have been related to threshold levels for potential
biological hazards.

2.1. SAR definition

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

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is
as below:
d (dW d /dW
AR = 5 (Gm) =t (pav)
SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be related to the electrical field in the tissue by

o|E|*
SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical field
strength.

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relation to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether
conductive contact is made by the organism with a ground plane.
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2.2. SPEAG DASY System

DASY system consists of high precision robot, probe alignment sensor, phantom, robot controller, controlled
measurement server and near-field probe. The robot includes six axes that can move to the precision
position of the DASY software defined. The DASY software can define the area that is detected by the probe.
The robot is connected to controlled box. Controlled measurement server is connected to the controlled
robot box. The DAE includes amplifier, signal multiplexing, AD converter, offset measurement and surface
detection. It is connected to the Electro-optical coupler (ECO). The ECO performs the conversion form the
optical into digital electric signal of the DAE and transfers data to the PC.

e ——
- =

......

Figure 2. SPEAG DASY system configuration

2.3. Robot

The DASY system uses the high precision robots from Staubli SA (France). For the 6-axis controller system,
the robot controller version (DASY5: CS8c) from Staubli is used. The Staubli robot series have many
features that are important for our application:

+ High precision (repeatability £ 0.035 mm)

+ High reliability (industrial design)

+ Jerk-free straight movements

* Low ELF interference (the closed metallic construction shields against motor control fields)

Figure 3. SPEAG DASY System
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2.4, Probe

The SAR measurement is conducted with the dosimetric probe. The probe is specially designed and
calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid at

different frequency.

Model

EX3DV4

Construction

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

Frequency

10 Mk to > 6 iz
Linearity: £ 0.2 dB (30 Mk to 6 (llz)

Directivity

+ 0.3 dB in TSL (rotation around probe axis)
+ 0.5 dB in TSL (rotation normal to probe axis)

Dynamic Range

10 pwi/g to > 100 miV/g
Linearity: £ 0.2 dB (noise: typically < 1 pw/g)

Dimensions

Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm

Figure 4. Probe

2.5. DataAcquisition Electronics (DAE)

Model

DAE4

Construction

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

Serial optical link for communication with DASY4/5
embedded system (fully remote controlled). Two step
probe touch detector for mechanical surface detection
and emergency robot stop.

Measurement -100 to +300 mV (16 bit resolution and two range
Range settings: 4 mV, 40 0mV)
+ 0.2 dB in HSL (rotation around probe axis)
Input Offset o . .
Voltage + 0.3 dB in tissue material (rotation normal to probe

axis)

Input Bias Current

<50 fA

Dimensions

60 x 60 x 68 mm

Figure 5. DAE
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2.6. Phantoms

Model

Twin SAM

Construction

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.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2+0.2mm (6 £ 0.2 mm at ear point)

Dimensions

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

Filling Volume

approx. 25 liters

Figure 6. Twin SAM

Model

ELI

Construction

Phantom for compliance testing of handheld and body-
mounted wireless devices in the frequency range of 30
MHz to 6 GHz. ELI is fully compatible with the IEC
62209-2 standard and all known tissue simulating liquids.
ELI 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 compatible with all SPEAG
dosimetric probes and dipoles.

Material

Vinylester, glass fiber reinforced (VE-GF)

Shell Thickness

2.0 £ 0.2 mm (bottom plate)

Dimensions

Major axis: 600 mm
Minor axis: 400 mm

Filling Volume

approx. 30 liters

Figure 7. ELI
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2.7. Device holder

Model

Mounting device

Construction

In combination with the Twin SAM Phantom 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

POM

Figure 8. Mounting device

Model

Laptop extensions kit

Construction

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.

Material

POM, Acrylic glass, Foam

~—y

Figure 9. Laptop extensions kit

2.8. System Validation Dipoles

Model

D-Serial

Construction

Symmetrical dipole with I/4 balun. Enables measurement
of feed point impedance with NWA. Matched for use near
flat phantoms filled with tissue simulating solutions.

Frequency

750 MHz to 5800 MHz

Return Loss

> 20 dB

Power Capability

> 100 W (f < 1 GHz), > 40 W (f > 1 GHz)

Figure 10. Dipole Antenna
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3. Dosimetric Assessment

The evaluation was performed using the following procedure compliant to FCC KDB Publication 865664
D01v01r04 and IEEE 1528-2013:

1. The SAR distribution at the exposed side of the head or body was measured at a
distance no greater than 5.0 mm from the inner surface of the shell. The area
covered the entire dimension of the device-head and body interface and the
horizontal grid resolution was determined per FCC KDB Publication 865664
D01v01r04 (See Table 4-1) and IEEE 1528-2013.

2. The point SAR measurement was taken at the maximum SAR region determined
from Step 1 to enable the monitoring of SAR fluctuations/drifts during the 1g/10g

cube evaluation. SAR at this fixed point was measured and used as a reference value. ~ Figure 4-1 Sample
SAR Area Scan

3. Based on the area scan data, the peak of the region with maximum SAR was determined by spline
interpolation. Around this point, a volume was assessed according to the measurement resolution and
volume size requirements of FCC KDB Publication 865664 D01v01r04 (See Table 4-1) and IEEE 1528-2013.
On the basis of this data set, the spatial peak SAR value was evaluated with the following procedure (see
references or the DASY manual online for more details):

a. SAR values at the inner surface of the phantom are extrapolated from the measured values along
the line away from the surface with spacing no greater than that in Table 4-1. The extrapolation
was based on a least-squares algorithm. A polynomial of the fourth order was calculated through
the points in the z-axis (normal to the phantom shell).

b. After the maximum interpolated values were calculated between the points in the cube, the SAR
was averaged over the spatial volume (1g or 10g) using a 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). The volume was then integrated with the trapezoidal algorithm. One thousand points
(10 x 10 x 10) were obtained through interpolation, in order to calculate the averaged SAR.

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

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan was
complete to calculate the SAR drift. If the drift deviated by more than 5%, the SAR test and drift
measurements were repeated.

Table 4-1 Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D0O1v01r04*

Maximum 2oom Scan Spatial
Maximum Arga Scan | Maximum Zoom Scan Resolution (mm) Menimum Zoom Scan
Frequency Resolution (mm) Resalution [mm] Volume (mm)
(¥ B ] (SRR ocosichni Saded e (v}
Al ixud ) Aawnl1)* At yend1)*
<2GMx <15 <8 £5 4 $15%:z, . (n-1) 30
2-3GHz 12 5 5 <4 % 1.5%2, uin-1) 230
3AGH: 12 4 53 152 i1 278
4-5GHz <10 <4 3 <25 € L5 A2 el 0-1) 225
5-6 GHz <10 <4 | £2 | €2 | S15%eein-1) 222

*Also compliant to IEEE 1528-2013 Table 6
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4. RF Exposure Limits
4.1. Uncontrolled Environment

UNCONTROLLED ENVIRONMENTS are defined as locations where there is the exposure of individuals
who have no knowledge or control of their exposure. The general population/uncontrolled exposure limits are
applicable to situations in which the general public may be exposed or in which persons who are exposed as
a consequence of their employment may not be made fully aware of the potential for exposure or cannot
exercise control over their exposure. Members of the general public would come under this category when
exposure is not employment-related; for example, in the case of a wireless transmitter that exposes persons
in its vicinity.

4.2. Controlled Environment

CONTROLLED ENVIRONMENTS are defined as locations where there is exposure that may be incurred by
persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation). In
general, occupational/controlled exposure limits are applicable to situations in which persons are exposed as
a consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.

Table 7-1 SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

Human Exposure Limits
Uncontrolled Environment Controlled Environment
General Population Occupational
(W/kg) or (mWI/qg) (W/kg) or (mW/qg)

Peak Spatial Average SAR 16 8.0

Head

Whole Body SAR 0.08 0.4

Peak Spatial Average SAR 4.0 20

Hands, Feet, Ankle, Wrists, etc. ’

1. The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

2. The Spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube) and over the appropriate averaging time.
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5. FCC Measurement Procedures

5.1. Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, when SAR is not measured at the maximum power level allowed
for production units, the results must be scaled to the maximum tune-up tolerance limit according to the
power applied to the individual channels tested to determine compliance. For simultaneous transmission, the
measured aggregate SAR must be scaled according to the sum of the differences between the maximum
tune-up tolerance and actual power used to test each transmitter. When SAR is measured at or scaled to the
maximum tune-up tolerance limit, the results are referred to as reported SAR. The highest reported SAR
results are identified on the grant of equipment authorization according to procedures in KDB 690783
DO01v01r03.

5.2.  SAR Testing with 802.11 Transmitters

Normal network operating configurations are not suitable for measuring the SAR of 802.11 b/g/n transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable. See KDB Publication 248227D01v02r02 for more
details.

5.3.  General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters. The test frequencies should correspond to actual channel frequencies
defined for domestic use. SAR for devices with switched diversity should be measured with only one antenna
transmitting at a time during each SAR measurement, according to a fixed modulation and data rate. The
same data pattern should be used for all measurements. The reported SAR is scaled to 100% transmission
duty factor to determine compliance at the maximum tune-up tolerance limit.

5.4. U-NII-1 and U-NII-2A

For devices that operate in only one of the U-NII-1 and U-NII-2A bands, the normally required SAR

procedures for OFDM configurations are applied. For devices that operate in both U-NII bands using the

same transmitter and antenna(s), SAR test reduction is determined according to the following, with respect
to the highest reported SAR and maximum output power specified for production units. The procedures are
applied independently to each exposure configuration; for example, head, body, hotspot mode etc.

1) When the same maximum output power is specified for both bands, begin SAR measurement in U-NII-2A
band by applying the OFDM SAR requirements. If the highest reported SAR for a test configuration is <
1.2 W/kg, SAR is not required for U-NII-1 band for that configuration (802.11 mode and exposure
condition); otherwise, each band is tested independently for SAR.

2) When different maximum output power is specified for the bands, begin SAR measurement in the band
with higher specified maximum output power. The highest reported SAR for the tested configuration is
adjusted by the ratio of lower to higher specified maximum output power for the two bands. When the
adjusted SAR is < 1.2 W/kg, SAR is not required for the band with lower maximum output power in that
test configuration; otherwise, each band is tested independently for SAR.
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5.5. U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements.

When Terminal Doppler Weather Rader (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-
NII-2C band must be disabled with acceptable mechanisms and documented in the equipment certification.
Unless band gap channels are permanently disabled, SAR must be considered for these channels. When
band gap channels are disabled, each band is tested independently according to the normally required
OFDM SAR measurements and probe calibration frequency points requirements.

5.6. Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating next to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
position in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position.

When reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the remaining test
positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR position until the
reported SAR resultis < 0.8 W/kg or all test position are measured.

5.7. 2.4 GHz SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either a fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that exposure configuration using the next
highest measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power is > 1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

5.8. OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate. When the
maximum output power of a channel is the same for equivalent OFDM configurations; for example, 802.11a,
802.11n and 802.11ac or 802.11g and 802.11n with the same channel bandwidth, modulation and data rate
etc., the lower order 802.11 mode i.e., 802.11a, then 80211n and 802.11ac or 802.11g then 802.11n is used
for SAR measurement. When the maximum output power ware the same for multiple test channels, either
according to the default or additional power measurement requirements, SAR is measured using the channel
closest to the middle of the frequency band or aggregated band. When there are multiple channels with the
same maximum output power, SAR is measured using the higher number channel.
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5.9. Initial Test Configuration Procedure

For OFDM, in both 2.4 and 5 GHz bands, an initial test configuration is determined for each frequency band
and aggregated band, according to the transmission mode with the highest maximum output power specified
for SAR measurements. When the same maximum output is specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration(s) with the
largest channel bandwidth, lowest order modulation, and lowest data rate. The channel of the transmission
mode with the highest average RF output conducted power will be the initial test configuration.

When the reported SAR < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported
SAR resultis < 1.2 W/kg or all channels are measured.

5.10. Subsequent Test Configuration Procedures

For OFDM configurations, in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure, when applicable. When the
highest reported SAR for the initial test configuration, adjusted by the ratio of the subsequent test
configuration to initial test configuration specified maximum output power is < 1.2 W/kg, no additional SAR
testing for the subsequent test configurations is required.

5.11. MIMO SAR considerations

Per KDB Publication 248227 D01v02r02, the simultaneous SAR provision in KDB Publication 447498
DO01v06 should be applied to determine simultaneous transmission SAR test exclusion for WIFI MIMO. If the
sum of 1g single transmission chain SAR measurements is < 1.6 W/kg, no additional SAR measurements for
MIMO are required.

Alternatively, SAR for MIMO can be measured with all antennas transmitting simultaneously at the specified
maximum output power of MIMO operation.
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6. RF Conducted Powers

6.1. W-LAN Conducted Powers

The measuring conducted power (Unit: dBm) are shown as below.

Frequency Data rate Average Power
Mode (MH2) [Mbps] Channel Antenna (dBm)
2412 1 1 19.23
oty 2437 1 6 1 18.96
] 2462 1 11 1811
2.4 EC;ol-ézl\ivaAN 2437 1 5 5 1543
] 2462 1 11 18.28
2412 6 1 15.43
o gogzl\ingAN 2437 6 6 1 15.28
) 2462 6 11 14.73
2412 6 1 15.80
2.4 EC;ol-ézl\ingAN 2437 5 5 5 0
] 2462 6 11 14.66
2412 MCS8 1 14.89
Soz11nHT20 | 2437 VS8 6 14.25
' 2462 MCS8 11 14.75
2422 MCS8 3 12.30
Soz11n HTa0 | 2437 6
' 2452 MCS8 9 12.96

Table 6.1 2.4 GHz WLAN Average RF Power

Frequency Data rate Average Power
Mode (MH2) [Mbps] Channel Antenna Status (dBm)
5180 6 52 14.18
52 go'";zl\iv;AN 5220 6 60 1 15.23
: 5240 6 64 15.67
5180 6 52 14.25
52 g‘o'ézl‘iV;AN 5220 6 60 2 15.06
: 5240 6 64 16.00
5180 MCS8 52 14.31
5é326ﬂf] VQ"T‘Q(')\' 5220 MCS8 60 142 14.19
: 5240 MCS8 64 15.08
5.2 GHz WLAN 5190 MCS8 54 Lo 15.13
802.11n HT40 5230 MCS8 62 14.60

Table 6.2 5.2 GHz WLAN Average RF Power
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Frequency Data rate Average Power
Mode (MH2) [Mbps] Channel Antenna Status (dBm)
5260 6 52 17.48
53 gogzl\iva'{AN 5280 6 56 1 17.35
' 5320 6 64 16.72
5260 6 52 17.70
53 gogzl\iva'{AN 5280 6 56 2 17.65
' 5320 6 64 16.96
5260 MCS8 52 20.37
Ségzeﬂf] V:'T"z*(')\' 5280 MCS8 56 142 19.61
) 5320 MCS8 64 18.57
5.3 GHz WLAN 5270 MCS8 54 142 18.72
802.11n HT40 5310 MCS8 62 17.59

Table 6.3 5.3 GHz WLAN Average RF Power

Frequency Data rate Average Power

Mode (MH2) [Mbps] Channel Antenna Status (dBm)

5500 6 100 12.36

56 gogzl\iV;‘AN 5580 6 116 1 12.13

: 5700 6 140 10.44

5500 6 100 12.50

56 g‘ogzl‘iVaLAN 5580 6 116 2 12.40

: 5700 6 140 10.62

5500 MCS8 100 16.07

Séngﬂzn VA"T‘Q(')\' 5580 MCS8 116 1+2 14.28

: 5700 MCS8 140 15.76

e 6 Gy WLAN 5510 MCS8 102 15.48

' z 5550 MCS8 110 142 14.55
802.11n HT40

5670 MCS8 134 12.93

Table 6.4 5.6 GHz WLAN Average RF Power

Frequency Data rate Average Power

Mode (MH2) [Mbps] Channel Antenna Status (dBm)
5745 6 149 8.39

58 gogzl\i\’;‘AN 5785 6 157 1 10.93
) 5825 6 165 10.01

5745 6 149 8.04

58 gogzl\i\’;‘AN 5785 6 157 2 10.88
) 5825 6 165 9.62

5745 MCS8 149 18.08

ségzeﬂzn VA”T‘Q(')\‘ 5785 MCS8 157 1+2 17.25
) 5825 MCS8 165 16.46

5.8 GHz WLAN 5755 MCS8 151 142 18.00
802.11n HT40 5795 MCS8 159 17.48

Table 6.5 5.8 GHz WLAN Average RF Power
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Note:

® 802.11n HT20 and 802.11n HT40 of WLAN are not supported to SISO mode on this device.
Justification for reduced test configurations for WIFI channels per KDB Publication 248227
DO01v02r02:
® Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
@ For transmission modes with the same maximum output power specification, powers were
measured for the largest channel bandwidth, lowest order modulation and lowest data rate.
@ For transmission modes with identical maximum specified output power, channel bandwidth,
modulation and data rates, power measurements were required for all identical configurations.
@ For each transmission mode configuration, powers were measured for the highest and lowest
channels; and at the mid-band channel(s) when there were at least 3 channels supported. For
configurations with multiple mid-band channels, duo to an even number of channels, both channels
were measured.
@ Output Power and SAR is not required for 802.11 g/n HT20 channels when the highest reported
SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjust SAR is = 1.2 W/kg.
® The underlined data rate and channel above were tested for SAR.
@ DUTY cycle of this device is 100 %.

-DUTY Cycle[%] = (Pulse / Period) X 100 = (1/1)X100 = 100 %
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7.

System Verification

Tissue Verification

The measuring results for tissue simulating liquid are shown as below.
Table 8-1 Measured Tissue Properties - Body

Tissue Measured Measured Measured Target Target Conductivity [ Permittivity Tests
Tvoe Frequency | Tissue Temp (°C) [ Conductivity | Permittivity | Conductivity | Permittivity | Deviation Deviation Performed
e (MHz) (o) (e0) (0) (e0) ()] (%) On:

2450 1.847 40.165 1.80 39.2 2.61 2.46

HSL 2450 2412 21.9 1.798 40.305 1.80 39.2 -0.11 2.82 2019.06.14
5300 4.707 34.820 4.76 35.9 -1.06 -2.93

HSL 5GHz 5260 219 4.677 34.940 4.72 35.9 -0.84 -2.72 2019.06.18
5600 5.148 34.743 4.96 35.6 3.74 -2.52

HSL 5GHz 5500 21.6 5.504 34.184 5.27 35.3 4.44 -3.16 2019.06.19
5800 5.438 34.282 5.21 354 4.30 -3.06

HSL 5GHz 5745 21.8 5.481 34.214 5.25 35.3 4.31 -3.12 2019.09.19
5785 1.847 40.165 1.80 39.2 2.61 2.46

The above measured tissue parameters were used in the DASY software. The DASY software was used to perform
interpolation to determine the dielectric parameters at the SAR test device frequencies (per KDB Publication
865664 D01v01r04 and IEEE 1528-2013 6.6.1.2). The tissue parameters listed in the SAR test plots may slightly
differ from the table above due to significant digit rounding in the software.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7

KES

A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Test report No.:

KES-SR-19T0008
Page (25 ) of (97)

System Verification

The measuring results for system check are shown as below. Prior to SAR assessment, the system is verified to
+10% of the SAR measurement on the reference dipole at the time of calibration by the calibration facility. Full
system validation status and result summary can be found in Appendix A.

Table 8-3 System Verification Results

. . Normalized
SAR Test Tissue Amb. Liquid Input Dipole Probe 1W Target Measured to W Deviation
System Date Frequency| Temp Temp Power SN SN SAR-19 SAR-19 SAR-1g (%)
# (MHz) () (C) (mW) (W/kg) (W/kg)
(Wikg)
#1 2019.06.14 2450 22.8 21.9 250 896 7359 51.40 12.60 50.40 -1.95
#1 2019.06.18 5300 22.7 21.9 100 1170 7359 81.20 7.63 76.30 -6.03
#1 2019.06.19 5600 22.4 21.6 100 1170 7359 83.50 8.64 86.40 3.47
#1 2019.09.19 5800 22.6 21.8 100 1170 7359 79.40 7.86 78.60 -1.01
Note: Per April 2019 TCB Workshop, Effective February 19,2019, FCC has permitted the use of single head-
tissue simulating liquid specified in IEC 62209-1 for all SAR tests.
Figure 8-1 System Verification Setup Diagram Figure 8-2 System Verification Setup Photo
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8. SAR Data Summary
8.1. Standalone Body SAR Data
Table 9-1 WLAN Body SAR
Measurement Results
Fi Maxi
IEHLEII0Y aximum Conducted | Power ) Duty Scaling Scaling Reported
Antenna | Allowed . Spacing Test SAR (19)
MH ch Mode Status Power Power Drift - Position Cycle Wik Factor Factor SAR(1g) [Plot#
z ’ [dBm] [dB] [%] = (Duty Cycle)| (Power) Wikg
[dBm]
2412 | 1 802.11b Ant.1 20.0 19.52 0.020 0 Front Side 100 0.013 1.000 1.117 0.015 1
2412 | 1 802.11b Ant.2 20.0 19.67 -0.170 0 Front Side 100 0.012 1.000 1.079 0.013 2
2412 | 1 |[802.11n HT40 | Ant.1+2 15.0 14.89 0.160 0 Front Side 100 0.022 1.000 1.026 0.023 3
5260 | 52 802.11a Ant.1 18.0 17.59 -0.060 0 Front Side 100 0.085 1.000 1.099 0.093 11
5260 | 52 802.11a Ant.2 18.0 17.70 -0.140 0 Front Side 100 0.077 1.000 1.072 0.083 12
5260 | 52 | 802.11n HT20 | Ant.1+2 21.0 20.37 -0.120 0 Front Side 100 0.087 1.000 1.156 0.101 13
5500 | 100 802.11a Ant.1 13.0 12.42 -0.140 0 Front Side 100 0.110 1.000 1.143 0.126 21
5500 | 100 802.11a Ant.2 13.0 12.50 0.100 0 Front Side 100 0.081 1.000 1.122 0.091 22
5500 | 100 | 802.11n HT20 | Ant.1+2 17.0 16.07 0.020 0 Front Side 100 0.100 1.000 1.239 0.124 23
5785 | 157 802.11a Ant.1 11.0 10.66 -0.150 0 Front Side 100 0.194 1.000 1.081 0.210 31
5785 | 157 802.11a Ant.2 11.0 10.88 -0.010 0 Front Side 100 0.071 1.000 1.028 0.073 32
5745 | 149 | 802.11n HT20 | Ant.1+2 19.0 18.08 -0.090 0 Front Side 100 0.125 1.000 1.236 0.059 33
ANSI / IEEE C95.1 _1992 — SAFETY LIMIT Body SARW/kg (mW/g)
STl [Pl averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

8.2.

SAR Test Notes

General Notes:

1.

The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, and FCC KDB Publication447498 D0O1v06.

Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01vO06.

The front with touch configuration was only tested since only the front is touched to human body in
normal operation condition of this device.

FCC has permitted the use of single head-tissue simulating liquid specified February 19, 2019 TCBC
Workshop.
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WLAN Notes:

1.

The initial test position procedures were applied. The test position with the highest extrapolated peak
SAR will be used as the initial test position. When reported SAR for the initial test positionis < 0.4
W/kg, no additional testing for the remaining test positions was required. Otherwise, SAR is evaluated
at the subsequent highest peak SAR positions until the reported SAR resultis < 0.8 W/kg or all test
positions are measured.

Justification for test configurations for W-LAN per KDB Publication 248227 D01v02r02 for 2.4 GHz
WIFI single transmission chain operations, the highest measured maximum output power channel for
DSSS was selected for SAR measurement. SAR for OFDM modes (2.4 GHz 802.11g/n) was not
required duo to the maximum allowed powers and the highest reported DSSS SAR when the highest
reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output and the
adjust SAR is < 1.2 W/kg.

5.2GHz band WLAN is exempted. Because of adjusted SAR is < 1.2 W/kg and the band is lower
maximum output power specified for production units.For WLAN 2.4 GHz, the highest measured
maximum output power channel for DSSS was selected Per KDB 248227 D01 v02r02.

for SAR measurement. When the reported SAR is < 0.4 W/kg, no further SAR testing is required
per KDB Publication 248227 D01v02r02.

Justification for test configurations for W-LAN per KDB Publication 248227 D01v02r02 for 5 GHz
WIFI single transmission chain operations, the initial test configuration was selected according to the
transmission mode with the highest maximum allowed powers. Other transmission modes were not
investigated since the highest reported SAR for initial test configuration adjusted by the ratio of
maximum output powers is less than 1.2 W/kg.

When the maximum reported 1g averaged SAR< 0.8 W/kg, SAR testing on additional channels was
not required. Otherwise, SAR for the next highest output power channel was required until the
reported SAR result was < 1.20 W/kg or all test channels were measured.

The device was configured to transmit continuously at the required data rate, channel bandwidth and
signal modulation, using the highest transmission duty factor to determine compliance.
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7. SAR Measurement Uncertainty

The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664
D01v01r04, the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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8. Equipment List

Equipment Manufacturer Model Serial No. Cal. Date Nea;(éal. Cal. Interval
SAR Chamber Dymstec N/A N/A N/A N/A N/A
Thermo-Hygrostat @=EHA HK-030-AU1 1506231 N/A N/A N/A
Staubli Robot Unit Staubli TX60L FLSISYTQALIAD N/A N/A N/A
Electro Optical Converter SPEAG EOC60 1096 N/A N/A N/A
2mm Oval Phantom V4.0C SPEAG QD OVA 002 AA 1190 N/A N/A N/A
Device Holder SPEAG Laptop Holder SM LH1 001 CD N/A N/A N/A
Data Acquisition Electronics SPEAG DAE4 1344 2018-11-15 | 2019-11-15 1 Year
E-Field Probe SPEAG EX3DV4 7359 2019-01-31 | 2020-01-31 1 Year
Dipole Antenna SPEAG D2450V2 896 2018-05-30 | 2020-05-30 2 Years
Dipole Antenna SPEAG D5GHzV2 1170 2018-01-25 | 2020-01-25 2 Years
Vector Signal Generator R&S SMBV100A 256397 2019-06-25 | 2020-06-25 1 Year
RF POWER AMPLIFIER NONE RFSPA24 001 2019-06-24 | 2020-06-24 1 Year
BROADBAND AMPLIFIER EMPOWER 1138 1030 2019-06-24 | 2020-06-24 1 Year
DUAL DIRECTIONAL COUPLER HP 11692D 1212A03523 2019-06-25 | 2020-06-25 1 Year
EPM Series Power Meter HP E4419B GB40202055 2019-01-16 | 2020-01-16 1 Year
E-Series AVG Power Sensor Agilent E9300H MY41495967 2019-01-15 | 2020-01-15 1 Year
E-Series AVG Power Sensor Agilent E9300H US39215405 2019-01-15 | 2020-01-15 1 Year
POWER METER ANRITSU ML2495A 1438001 2019-01-15 | 2020-01-15 1 Year
Pulse Power Sensor ANRITSU MA2411B 1339205 2019-01-15 | 2020-01-15 1 Year
Attenuator HP 8491B 22234 2019-01-15 | 2020-01-15 1 Year
Attenuator Cllg/lcllltlJll-TS UNAT-10+ VUuU38501715 2019-01-15 | 2020-01-15 1 Year
Low Pass Filter FILTRON lf(-)lglc;ﬁo 1408004S 2019-01-16 | 2020-01-16 1 Year
Low Pass Filter FILTRON IE(-)Iglc;SO 1408008S 2019-01-16 | 2020-01-16 1 Year
DIELECTRIC ASSESSMENT KIT SPEAG DAK3.5 1092 N/A N/A N/A
S-Parameter Network Analyzer Agilent 8753ES MY40000210 2019-06-24 | 2020-06-24 1 Year
HYGRO-THERMOMETER DAEKWANG 811CE NONE 2019-06-27 | 2020-06-27 1 Year
Spectrum Analyzer Agilent N9010A MY51440103 2019-01-16 | 2020-01-16 1 Year

Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator,

coupler or filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the

measurement path. The power meter offset was then adjusted to compensate for the measurement system losses. This

level offset is stored within the power meter before measurements are made. This calibration verification procedure
applies to the system verification and output power measurements. The calibrated reading is then taken directly from the
power meter after compensation of the losses for all final power measurements.
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9. Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Innovation, Science, and Economic Development Canada, with respect to all parameters subject to this test.
These measurements were taken to simulate the RF effects of RF exposure under worst-case conditions.
Precise laboratory measures were taken to assure repeatability of the tests. The results and statements
relate only to the item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with respect
to the field vectors, and the electrical properties of both the body and the environment. Other variables that
may play a substantial role in possible biological effects are those that characterize the environment (e.g.
ambient temperature, air velocity, relative humidity, and body insulation) and those that characterize the
individual (e.g. age, gender, activity level, debilitation, or disease). Because various factors may interact with
one another to vary the specific biological outcome of an exposure to electromagnetic fields, any protection
guide should consider maximal amplification of biological effects as a result of field-body interactions,
environmental conditions, and physiological variables.
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Appendix A. SAR Plots for System Verification

The plots for system verification with largest deviation for each SAR system combination are shown as

follows.

Test Laboratory: KES Co.. Ltd. Date: 6/14/2019 Tme: 9:51:01 AM
System Verification for 2450 MHz
DUT: Dipole D2450V2-SN: 896

Communication System: CW: Frequency: 2450 MHz:Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: f= 2450 MHz; ¢ = 1.847 S/m; & = 40.165; p = 1000 kg/m’
Ambient Temperature : 22.8 “C: Liquid Temperature : 21.9 °C

DASY5 Configuration:

- Probe: EX3DV4 - SN7359: ConvF(7.13. 7.13. 7.13); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front: Type: QDOVAQ02AA; Serial: 1190

- Measurement SW: DASY52. Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Pin=250 mW/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm. dy=1.500 mm
Maximum value of SAR (interpolated) = 20.9 W/kg

Pin=250 mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 111.4 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(1 g)=12.6 W/kg: SAR(10 g) =5.87 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

Wikg
20.900
16.734
12.567

§.4m

4.234

0.068
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Test Laboratory: KES Co.. Ltd. Date: 6/18/2019 Tme: 9:45:05 AM
System Verification for 5300 MHz
DUT: Dipole DSGHzV2-SN: 1170

Communication System: CW; Frequency: 5300 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f= 5300 MHz: ¢ = 4.707 S/m; &, = 34.82; p = 1000 kg/m?
Ambient Temperature : 22.7 C: Liquid Temperature : 21.9 °C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.89. 4.89, 4.89): Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY52. Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Pin=100 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 21.3 W/kg

Pin=100 mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm_ dz=2mm
Reference Value = 70.23 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) =309 W/kg

SAR(1 g) = 7.63 W/kg: SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.3 Wikg

Wikg
21.300
17.051
12.802

8.553

41.304

0.055
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Test Laboratory: KES Co.. Ltd. Date: 6/19/2019 Tme: 9:52:02 AM
System Verification for 5600 MHz
DUT: Dipole DSGHzV2-SN: 1170

Communication System: CW; Frequency: 5600 MHz:Duty Cycle: 1:1
Medium: HSL5SGHz Medium parameters used: f= 5600 MHz: ¢ = 5.267 S/m; &, = 34.57; p = 1000 kg/m?
Ambient Temperature : 22.4 C: Liquid Temperature : 21.6 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.73. 4.73. 4.73): Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY52. Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Pin=100 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 23.3 W/kg

Pin=100 mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm_ dz=2mm
Reference Value = 69.95 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) =36.9 W/kg

SAR(1 g) = 8.64 W/kg: SAR(10 g) = 2.51 W/kg

Maximum value of SAR (measured) =224 Wikg

Wikg
23.300
18.645
13.991

9.336

1.682

0.027
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Test Laboratory: KES Co.. Ltd Date: 9/19/2019 Time: 9:56:32 AM
System Verification for 5800 MHz
DUT: Dipole DSGHzV2-SN: 1170

Communication System: CW: Frequency: 5800 MHz:Duty Cycle: 1:1
Medium: HSL3GHz Medium parameters used: f= 5800 MHz: ¢ = 5.504 S/m: &, = 34.184; p = 1000 kg/m’
Ambient Temperature : 22.6 “C: Liquid Temperature : 21.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359; ConvF(4.92. 492 4.92): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344; Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front: Type: QDOVAOQO02AA; Senal: 1190

- Measurement SW: DASY52. Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

Pin=100 mW/Area Scan (51x71x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Mazxinmum value of SAR (interpolated) =214 Wkg

Pin=100 mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 64.91 V/m; Power Drift =0.09 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 7.86 W/kg: SAR(10 g) =2.28 W/kg

Maximum value of SAR (measured) = 20.2 Wkg

Wikg
20.200
16.160
12.120

8.080

4.040
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Appendix B. SAR Plots for SAR Measurement

The plots for SAR measurement are shown as follows.

Test Laboratory: KES Co.. Ltd. Date: 6/14/2019 Time: 5:42:08 PM
P01 _2.4 GHz WLAN 802.11b_Front Side 0 cm_Ch.1_Ant.1
DUT: EVS 4343W

Communication System: 2.4 G WLAN: Frequency: 2412 MHz:Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: £= 2412 MHz; ¢ = 1.798 S/m: & = 40.305: p = 1000 kg/m’
Ambient Temperature : 22.8 ‘C: Liquid Temperature : 21.9 °C

DASY Configuration:

- Probe: EX3DV4 - SN7359:; ConvF(7.13. 7.13. 7.13); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAQ02AA; Serial: 1190

- Measurement SW: DASY52. Version 52.10 (0);: SEMCAD X Version 14.6.10 (7417)

- Area Scan (81x81x1): Interpolated grid: dx=1.500 mm. dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0141 W/kg

- Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 3.318 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.0260 W/kg

SAR(1 g) = 0.013 W/kg: SAR(10 g) = 0.00869 W/kg

Maximum value of SAR (measured) = 0.0193 Wikg

Wikg
0.014
0.011
0.00846

0.00564

0.00282
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Test Laboratory: KES Co.. Ltd. Date: 6/14/2019 Time: 5:02:53 PM
P02 _2.4 GHz WLAN 802.11b_Front Side 0 cm_Ch.1_Ant.2

DUT: EVS 4343W

Communication System: 2.4 G WLAN: Frequency: 2412 MHz;Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: £= 2412 MHz; ¢ = 1.798 S/m: & = 40.305; p = 1000 kg/m’
Ambient Temperature : 22.8 “C: Liquid Temperature : 21.9 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(7.13. 7.13. 7.13); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (81x81x1): Interpolated grid: dx=1.500 mm. dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0182 W/kg
- Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 3.415 V/m: Power Drift=-0.17 dB
Peak SAR (extrapolated) = 0.0250 W/kg
SAR(1 g) = 0.012 W/kg: SAR(10 g) = 0.00781 W/kg
Maximum value of SAR (measured) = 0.0166 W/kg
Wikg
I 0.018
M 0.015

0.011
0.00728

0.003b64
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Test Laboratory: KES Co.. Ltd. Date: 6/14/2019 Time: 6:15:24 PM
P03 2.4 GHz WLAN_802.11n HT40_Front Side 0 cm_Ch.1_Ant.1+2
DUT: WUBR-508N

Communication System: 2.4 G WLAN;: Frequency: 2412 MHz:Duty Cycle: 1:1
Medium: HSL2450 Medium parameters used: f= 2412 MHz; ¢ = 1.798 S/m; &, = 40.305; p = 1000 kg/m’
Ambient Temperature : 22.8 ‘C: Liquid Temperature : 21.9 C

DASY5 Configuration:

- Probe: EX3DV4 - SN7359: ConvF(7.13, 7.13, 7.13); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0);: SEMCAD X Version 14.6.10 (7417)

- Area Scan (181x181x1): Interpolated grid: dx=1.500 mm. dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0254 W/kg

- Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm. dy=8mm. dz=5mm
Reference Value = 4.327 V/m: Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.0450 Wkg

SAR(1 g) = 0.022 W/kg: SAR(10 g) = 0.013 W/kg

Maximum value of SAR (measured) = 0.0331 Wkg

Wikg
0.025
0.020
0.015

0.010

0.00508
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Test Laboratory: KES Co.. Ltd. Date: 6/18/2019 Time: 6:52:52 PM
P11 5.3 GHz WLAN 802.11a_Front Side_0 cm_Ch.52_Ant.1
DUT: EVS 4343W

Communication System: 5.3 G WLAN: Frequency: 5260 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f= 5260 MHz; 6 =4.677 S/m; &, = 34.94; p = 1000 kgjm3
Ambient Temperature : 22.7 C: Liquid Temperature : 21.9 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.89, 4.89. 4 89): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) =0.111 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 4.222 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 0.125 Wikg

SAR(1 g) = 0.085 W/kg: SAR(10 g) = 0.076 W/kg

Maximum value of SAR (measured) = 0.10¢ Wkg

Wikg
0.111
0.095
0.080

0.064

0.049

0.033
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Test Laboratory: KES Co.. Ltd. Date: 6/18/2019 Time: 6:14:25 PM
P12 5.3 GHz WLAN 802.11a_Front Side 0 cm_Ch.52_Ant.2

DUT: EVS 4343W

Communication System: 5.3 G WLAN: Frequency: 5260 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f = 5260 MHz; ¢ = 4.677 S/m; &, = 34.94; p = 1000 kg/m?
Ambient Temperature : 22.7 ‘C: Liquid Temperature : 21.9 °C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.89, 4.89, 4 89): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.108 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 4.088 V/m: Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.148 W/kg

SAR(1 g) = 0.077 W/kg: SAR(10 g) = 0.059 W/kg

Maximum value of SAR (measured) =0.115 Wkg

Wikg
I 0.108
M 0.090

0.072

0.055

0.037

0.019
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Test Laboratory: KES Co.. Ltd. Date: 6/18/2019 Time: 7:22:34 PM
P13 5.3 GHz WLAN 802.11n HT20 Front Side 0 cm_Ch.52_Ant.1+2
DUT: WUBR-508N

Communication System: 5.3 G WLAN: Frequency: 5260 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: £=5260 MHz: 6 =4.677 S/m; &, =34.94; p= 1000 kg/'m3
Ambient Temperature : 22.7 ‘C: Liquid Temperature : 21.9 C

DASY5 Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.89, 4.89, 4 89); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0);: SEMCAD X Version 14.6.10 (7417)

- Area Scan (201x201x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.105 Wikg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value =4.110 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.109 W/kg

SAR(1 g) = 0.087 W/kg: SAR(10 g) = 0.077 W/kg

Maximum value of SAR (measured) = 0.0981 Wikg

0.033

0.016
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Test Laboratory: KES Co.. Ltd. Date: 6/19/2019 Time: 7:05:22 PM
P21 _5.5 GHz WLAN _802.11a_Front Side_0 cm_Ch.100_Ant.1
DUT: EVS 4343W

Communication System: 5.5 G WLAN: Frequency: 5500 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f = 5500 MHz: ¢ = 5.148 S/m; &; = 34.743; p = 1000 kg/m*
Ambient Temperature : 22.4 C: Liquid Temperature : 21.6 'C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.91. 491, 4.91): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.143 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 5.016 V/m: Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.201 Wikg

SAR(1 g) = 0.110 W/kg: SAR(10 g) = 0.091 W/kg

Maximum value of SAR (measured) = 0.150 Wkg

Wikg
0.143
0.118
0.093

0.069

0.044

0.019
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Test Laboratory: KES Co.. Ltd. Date: 6/19/2019 Time: 6:23:55 PM
P22 55 GHz WLAN 802.11a_Front Side 0 cm_Ch.100_Ant.2
DUT: EVS 4343W

Communication System: 5.5 G WLAN: Frequency: 5500 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f = 5500 MHz: ¢ = 5.148 S/m; &; = 34.743; p = 1000 kg/m*
Ambient Temperature : 22.4 C: Liquid Temperature : 21.6 'C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.91. 491, 4.91): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0966 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 3.686 V/m: Power Drift =0.10 dB

Peak SAR (extrapolated) = 0.124 W/kg

SAR(1 g) = 0.081 W/kg: SAR(10 g) = 0.068 W/kg

Maximum value of SAR (measured) = 0.107 Wkg

Wikg
0.097
0.081
0.066

0.051

0.036

0.021

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd. Test report No.:
3701, 40, Simin-daero 365beon-gil, P "
KB Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-19T0008
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (45 ) of (97)
www.kes.co.kr

Test Laboratory: KES Co.. Ltd. Date: 6/19/2019 Time: 7:38:09 PM
P23 5.5 GHz WLAN 802.11n HT20 Front Side 0 cm_Ch.100_Ant.1+2
DUT: WUBR-508N

Communication System: 5.5 G WLAN: Frequency: 5500 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f= 5500 MHz; ¢ = 5.148 S/m; &, = 34.743; p = 1000 kg/m®
Ambient Temperature : 22.4 C: Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.91. 491, 4 91); Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0);: SEMCAD X Version 14.6.10 (7417)

- Area Scan (201x201x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.0883 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 4.065 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.114 W/kg

SAR(1 g) = 0.100 W/kg: SAR(10 g) = 0.090 W/kg

Maximum value of SAR (measured) =0.114 W/kg

0.037

0.025
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Test Laboratory: KES Co.. Ltd. Date: 9/19/2019 Time: 11:07:27 AM
P31 5.8 GHz WLAN 802.11a_Front Side_ 0 cm_Ch.157_Ant.1
DUT: EVS 4343W

Communication System: 5.8 G WLAN: Frequency: 5785 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f= 5785 MHz: ¢ = 5.481 S/m; &, = 34.214; p = 1000 kg/m®
Ambient Temperature : 22.6 C: Liquid Temperature : 21.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.92. 492 4.92): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.441 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 9.840 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.818 Wikg

SAR(1 g) = 0.194 W/kg: SAR(10 g) = 0.083 W/kg

Maximum value of SAR (measured) = 0.43% Wkg

Wikg
0.441
0.353
0.265

0.176

0.088
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Test Laboratory: KES Co.. Ltd. Date: 9/19/2019 Time: 10:10:20 AM
P32 5.8 GHz WLAN 802.11a_Front Side_ 0 cm_Ch.157_Ant.2
DUT: EVS 4343W

Communication System: 5.8 G WLAN: Frequency: 5785 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f= 5785 MHz: ¢ = 5.481 S/m; &, = 34.214; p = 1000 kg/m®
Ambient Temperature : 22.6 C: Liquid Temperature : 21.8 C

DASYS Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.92. 492 4.92): Calibrated: 1/31/2019;

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAOQ02AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0); SEMCAD X Version 14.6.10 (7417)

- Area Scan (121x121x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.166 W/kg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 6.083 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.307 Wikg

SAR(1 g)=0.071 W/kg: SAR(10 g) = 0.032 W/kg

Maximum value of SAR (measured) =0.161 Wkg

Wikg
0.166
0.133
0.100

0.066

0.033
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Test Laboratory: KES Co.. Ltd. Date: 9/19/2019 Time: 11:53:46 AM
P33 5.8 GHz WLAN 802.11n HT20 Front Side 0 cm_Ch.149_Ant.1+2
DUT: WUBR-508N

Communication System: 5.8 G WLAN: Frequency: 5745 MHz:Duty Cycle: 1:1
Medium: HSL5GHz Medium parameters used: f=5745 MHz: 6 =5.438 S/m; &, =34.282; p=1000 kg/m3
Ambient Temperature : 22.6 ‘C: Liquid Temperature : 21.8 C

DASY5 Configuration:

- Probe: EX3DV4 - SN7359: ConvF(4.92. 492 4.02): Calibrated: 1/31/2019:

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

- Electronics: DAE4 Sn1344: Calibrated: 11/15/2018

- Phantom: ELI v5.0_Front; Type: QDOVAO002AA; Serial: 1190

- Measurement SW: DASY 52, Version 52.10 (0);: SEMCAD X Version 14.6.10 (7417)

- Area Scan (201x201x1): Interpolated grid: dx=1.000 mm. dy=1.000 mm
Maximum value of SAR (interpolated) = 0.283 Wikg

- Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm. dy=4mm. dz=2mm
Reference Value = 7.872 V/m: Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.458 W/kg

SAR(1 g) = 0.125 W/kg: SAR(10 g) = 0.059 W/kg

Maximum value of SAR (measured) = 0268 W/kg

Wikg
0.283
0.226
0.170

0.113

0.057
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Appendix C. Probe & Dipole Antenna Calibration Certificates

The SPEAG calibration certificates are shown as follows.

Calibration Laboratory of S, 3 . o

Schmid & Partner Bt (YY) S senvce e ki
Engineering AG S 3 g Servizio svizzero di taratura

Zoughausstrasss 43, 8004 Zurich, Switzerland ’@v Ny, Swiss Calibration Service

Aocredited by the Swiss Accreditation Service (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

Accreditation No.: SCS 0108

Obyadt

Cabbration procedure{s)

Caibraon cate R S e s T

Thes calibeation cerificste documents the traceability to national standarts, which reakze the physical unis of measurements {SH4)
Tha measuremants and the uncedanties with canfidence probability are gven on the following pages and are part of tha cenrficate

All have been conducted in the closed lab y feciity;

perature (22 + 3)°C and humidly < 70%

Calibestion Equipment used (MSTE critical for catbration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meter NRE SN: 104778 Qd-Agr-18 {No. 217-02672/0267 3! Apr-15

Power sensor NRP-281 SN. 103244 (4-Apr-18 {No. 217-02672) Apr-18

Power sensor NRP-291 SN: 103245 04-Apr-18 {No. 217-02673) Apr-18

Raferance 20 4B Attenuator SN: 55377 (20%) 04-Apr-18 {No. 217-02682) Apr-1G

DAES SN: 660 16-Dec-18 (No. DAE4-660_Dez18) Deoc- 1%

Raference Prote ES30V2 SN 3013 31-Dac-18 (No. ES3-3013_Deci8) Dec-13

Secandary [[*] Chack Date (In house) Scheduled Chack
Power mater E44168 SN: GB4 1283874 08-Apr. 16 (in house check Jun-18) In house check: Jun-20
Power sensar E4412A SN: MY41488087 06-Ape-16 (i house check Jun-18) In housa chack: Jun-20
Power sansor EA412A SN: 000110210 06-Apr-16 (0 house check Jun-16) In house check: Jun-20
RF genarator HP 8840C SN: US3642U01700 04-Aug-98 (in house chack Jun-18) n house check. Jun-20
MNetwon Analyzer EBISEA SN: US21080477 31-Mar-14 (in house check Oct-18) In house check. Oct-19

Name Function Signsture
Calibrated by: N L t ' an - /
Approved by
Issued: March 12, 2012
This ion certd shal not be reproduced except in full without writtén approval of the laborstory.
Certificate No: EX3-7358_Jan19/2 Page 1 of 20
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KES Co., Ltd. _
3701, 40, Simin-daero 365beon-gil, Test report No.:
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Calibration Laboratory of S,

Schwaizerischer Kalibrierdienst
Schmid & Partner — ‘S: Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swizerfand ‘v,f,ﬁ“,\? S Swiss Calibration Service
hdp
Accrediind by the Swiss Accrediztion Service |SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cartificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,2
pce diode comprassion point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ o rotation around peobe axis
Polanzation § § rotation around an axis that is in the plane normal to probe axis (at measurement center),
Le., 8 =0 s normal ta probe axis
Connector Angle information used in DASY system te align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) 1EC 62208-1, ", “Measurement procedure for the assessment of Specific Absorption Rate (SAR) fram hand-
heid and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

¢} IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity 1o tha human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865864, "SAR Measurement Requirements for 100 MHz to 6 GH.Z"

Methods Applied and Interpretation of Parameters:

« NORMx,y.z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx,y,z are anly intermediate values, |.e., the uncenainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

« DCPyy,z: DCP are numerical linearization parameters asssssed based on the data of power sweep with CW
signal (no unceriainty required), DCP does not depend on frequency nor media,

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

«  Axy.z Bx.y.z; Cx,y.z; Dxy.z. VRx,y.z: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MMz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied 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 NORMz.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4 4 and higher which allows extending the validity from = 50 MHz to + 100
MHz.

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

* Sensor Offset: The sensor offset cormesponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required,

» Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty requred).

Certificate No: EX3-7359_Jan19/2 Page 2 of 20
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EX30V4 - SN:7359

January 31, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z “Unc (k=2) |
Norm (uV/i(V/im)*)" 0.39 0.28 0.48 £+10.1%
DCP (mV}~ 100.2 107.5 97.6
Calibration Results for Modulation Response
uiD Communication System Name A B | C D VR Max Max
dB8  dBuV d8 mv dev. Unc*
(k=2)
0 cW X_|_0.00 0.00 1.00 000 | 1601 | 227% | +47%
Y | o000 0.00 1.00 167.9
Z | 000 000 | 1.00 179.6
10352- | Pulse Waveform (200Hz, 10%) X | 188 | 6224 | 918 | 1000 | 600 | 228% | £96%
AAA Y | 1500 | 8581 | 18.28 60.0
Z | 1500 | B7.18 | 19.70 60.0
10353- | Pulse Wavelorm (200Hz, 20%) X | 151 | 5335 | 834 599 800 | £20% | +96%
AAA Y | 1500 | 87.76 | 18.02 80.0
Z | 1500 | 8844 | 18.88 80.0 "
10354 Pulse Wavetorm {200Mz, 40%) X 0.54 60.00 526 398 85.0 £11% | 296%
AAA Y | 1600 | 9300 | 19.08 95.0
Z | 1500 | B96a | 17.70 95.0
10355- | Pulse Waveform (200Hz, 60%) X | 031 | 8000 | 378 222 | 1200 | 213% | 298 %
AAA Y | 1500 | 12299 | 31.33 120.0
Z | 1500 | 8547 | 14.10 120.0 ‘
10387- | QPSK Waveform, 1 MHz X | 045 | 6000 | 6583 000 | 1500 | 234% | +96%
AAA Y | 047 | 6006 | 693 150.0
Z | 055 | 8037 | 7.27 150.0
10388- | QPSK Waveform, 10 MHz X | 214 | 8887 | 1608 | 000 | 1500 | +11% | £+96%
AAA Y | 239 | 7079 | 17.41 150.0 l
Z | 229 | 6917 | 16.31 150.0 |
10396- | 64-0AM Waveform, 100 kHz X | 258 | 6898 | 1803 | 301 | 1500 | :09% | t96%
AAA Y | 257 | 6991 | 1876 150.0
Z | 293 | 7048 | 19.07 150.0
10399- | 54-QANM Waveform, 40 NiHz X | 343 | 6748 | 1507 | 000 | 1800 | £22% | £9.6% |
AAA Y | 353 | 6508 | 1643 150.0
Z | 355 | 6760 | 1613 150.0
10414~ | WLAN CCDF, 64-QAM. 40MHz X | 473 | 6597 | 1576 | D00 | 1500 | :42% | +96%
AAA Y | 473 | 6614 | 1588 150.0
Z | 490 | 66.02 | 1590 150.0

Note: For details on all callbrated UID parameters sea Appendix

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%.

* Tha uncestainties of Noan X.Y,Z do not affect the E™-fiald unceniainty insite TSL (see Pages 5 and 6)
* Numerical lineaszation parameter: uncertainty not required
' Uncenainty is setemined using the max, daviation from linear responsa applying rectangular astribution and Is expressaed for the square of the ‘

flekt value

Certificate No: EX3-7359_Jan1%2

Page 3 of 20

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-QP-7081-06 Rev. 7

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4



KES Co., Ltd. Test report No.:

3701, 40, Simin-daero 365beon-gil, P "
KS Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea KES-SR-19T0008
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (52 ) of (97)

www.kes.co.kr

EX30V4- SN'7359 January 31, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Sensor Model Parameters

¢ | C2 | @ T T2 T3 T4 15 6
fF fF I v msVZ* | msV' | ms A \ A
X 358 | 27097 | 3643 6.04 0.65 5.00 0.09 0.43 1.01
Y | 336 | 24308 | 339C 758 | 025 5.03 0.88 0.18 1.00 |
Z 425 | 33032 | 3820 10.11 0.59 5.00 0.00 0.53 1.01
Other Probe Parameters
Sensor Arrangement Tranqular
Connector Angle (7) — 102 |
[ Mechanical Surface Detection Mode enabled
Opticai Surface Detaction Mode disabled
Probe Overall Length 337 mm |
Probe Body Diameter 10 mm |
Tip Length ' T amm |
Tip Diameter 25mm J‘
Probe Tip to Sensor X Calibration Point 1mm |
"Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip to Sensor Z Calibration Paint 1mm 1
Recommended Measurement Distance from Surface 1.4 mm
Cemficate No: EX3-7359_Jan19/2 Page 4 of 20
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EX3DV4- SN.7359 January 31, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Calibration Parameter Determined in Head Tissue Simulating Media

f(MHz)© p.m'.,' cu('ds;:;)h’v o ConvEX | ConvFY  ConvF2Z | Alpha® [’(.n'::::;I (2:;)
150 52.3 0.76 13.75 13.76 13.75 0.00 1.00 +133%
300 45.3 0.87 12.20 12.20 12.20 0.09 1.30 +13.3%
450 435 0.87 10.85 10.85 10.85 0.14 1.40 $133% |
600 42.7 0.88 10.50 10.50 10.50 0.12 140 +13.3 % |
760 419 0.89 9.57 9.57 9.57 0.52 0.81 +12.0% 1
835 41.5 0.90 9.31 9.31 9.31 0.42 0.86 +120 % |
900 415 0.97 9.1 9.1 9,11 0.51 0.84 +12.0 %
1750 40.1 1.37 823 8.23 823 | 036 0.85 +12.0 %
1900 40.0 1.40 7.88 7.88 7.88 0.34 0.85 +12.0 %
1950 | 40.0 1.40 7.67 7.67 7.67 0.38 0.85 +120%
2450 392 180 7.13 7.13 713 | 041 0.87 +£12.0 %
2600 39,0 1.98 6.90 6.90 590 | 041 0.89 +12.0 %
5200 36.0 4,66 5.04 5.04 5.04 0.40 1.80 +13.1%
5300 359 476 4.89 489 489 0.40 1.80 +131%
5500 356 4.96 4.91 491 491 | 040 1.80 £13.1%
5600 | 355 5.07 473 473 473 0.40 1.80 +131%
5800 353 5.27 4.92 492 4.92 040 1.80 +13.1%

© Fraguency valdity aiowe 300 MHz of + 100 Mz crily applies for DASY v2 4 and higher (see Page 2), else & is reatricted 1o £ 50 Mz The |
uncedainty is the RSS of the ConvF uncsniainty &t calibration frequency and the uncenainty for ihe indcated frequency band. Fraquency validity

Selow 300 MHz & £ 10, 25 40, 50 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MHz respactivaly Validity of CorwF 3ssessed at

6 MHz & 4-9 MMz, and ConyF assessed at 13 MMz is 9-18 MHz, Above § GHz frequency validity can be extandad 1o = 110 Mz

" At frequencies bolow 3 GHz. the valdity of lissue parameters {k @nd o) can be relaxed Lo = 10% if Bouid compensation formula i& apoled to ‘
measured SAR values. At freguencies abave 3 GHz, the validity of tssue parameters (¢ and o) s restricled to £ 5% The uncertainty is the R3S of

tha ConvF uncartainty for mdicated target tissue parametens.

“ ApraDepth &re determined during caibration. SPEAG wesrants that the remaning daviabion dus to the boundary effect after compensation is

always less than £ 1% for frequencies below 3 GHz and below £ 2% for frequencies batweén 3-8 GHz al any datanca larger than hall the probe lp

diameter from tha boundary
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EX3DV4- SN.7359 January 31, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7359

Calibration Parameter Determined in Body Tissue Simulating Media

| B Relative | Conductlvity & Depth ® Unc |

. {(MHz) Permittivity 1 (Sim) ConvFX | ConvFY | ConvFZ | Aipha®™ | (mm) (k=2)

| 450 567 0.94 1931 | 1131 | 1131 | 008 | 140 | +133%

‘ 2450 527 195 | 730 | 730 | 730 | 033 | o089 | 2120%
5200 490 | 5% 466 | 466 | 466 | 050 | 190 | £131%
5300 489 5.42 449 | 449 | 449 | 050 | 190 | £131% |

| 5500 486 565 404 | 404 404 | 050 | 190 | £131%
5600 485 5.77 3.86 3.66 386 | 050 | 1.90 ‘ £131%
5800 482 6.00 417 | a7 417 | 050 | 190 | 13.1%

- Fraguency vaidity sbove 300 MMz of £ 100 MHz cnly applies for DASY w4 4 and higher (see Page 2) aise it is restictad 1o & 50 MMz The
uncedainty s the RSS of the ConvF uncartainty &t calbration frequency and the uncenainty for the indicated fraquency band Frequancy validity
beiow 300 MHz 5 = 10, 25, 40, 50 and 70 MH2 for ComF assessments al 30, B4, 128, 150 ang 220 MHz respectivaly. Vailcty of ConvF assessad
6 MHz is 4-8 MHz, and ConyF assessed at 13 MHz 15 9-10 MHz Above S GHz frequancy validity can be extendsd to £ 110 MMz

" At lrequencies below 3 GHz, tha valdty of issue parameders (¢ and o) can be relaxed to = 10% If Kguid compensation formula = appiied to
messured SAR values. At frequencies abave 3 Gz, the valdity of lissue parameters {1 and o) § vestictad 10 £ 5% The uncentaindy is the RSS of
the GenvF uncertainty for indicated target lisswe parameiers

“ Alpha/Depeh are determined durng callbeation. SPEAG warrants that the remaining deviation due 1o the bouncary effect after compensstion =
dlways less than = 1% for freguencies below 3 GHz and below + 2% for fraguencies botwaen 3-6 GHz at any tatance larger than ha¥ the probe bp
diarneter from the boundary
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Frequency Response of E-Fieid
(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(SARnhead)
(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f= 835 MHz WGLS RY (H_convF) = 1500 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

uin Rev = Communication System Name . Group PAR Unc™
(dB) (k=2)
0 CwW cw 0.00 +47%
10010 | CAA | SAR Validation {Square. 100ms, 10ms) Test 1000 | $96%
10011 CAB | UMTS-FDD (WCDMA) WCDMA 29 +96%
10012 | CAB | IEEE B02 11b WIFi 2.4 GHz (DSSS, T Mbps) WLAN 1.87 +9.6 %
10013 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps) WLAN 9 46 290 %
10021 DAC | GSM-FDD (TDMA, GMSK) GSM 539 | 3+96%
10023 DAC | GPRS-FDD {TDMA, GMSK. TN 0) GSM 957 £9.6 %
10024 DAC | GPRS-FDD (TDMA GMSK. TN 0-1) GSM 6.56 296 %
10025 | DAC | EDGE-FDD (TDMA, 8PSK, TN 0) GSM 1262 | +96% |
10026 DAC | EDGE-FDD (TDMA, 8PSK, TN 0-1) GSM 9.55 £96%
10027 DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2) GSM 4.80 296 %
10028 DAC | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) GSM 3.55 +£96 %
10029 DAC | EDGE-FDOD (TDMA_ BPSK, TN 0-1-2 GSM 7.78 2 %
10030 CAA | IEEE BDZ 151 Bluetooth (GFSK. DH1) Bluetooth 5.30 296 %
10031 CAA | IEEE B02.15.1 Bluetooth (GFSK, DH3) Blustooth 1.87 +96%
0032 CAA | IEEE 802.15 1 Bluelooth (GFSK, DH5) Bluatooth 1.16 +96 %
0033 CAA | IEEE 802.15.1 Biuetooth (P14-DQPSK. DH1) Bivetooth 7.74 +9.6 %
0034 CAA | IEEE B02.15.1 Bluetooth (P14-DOPSK, DH3) Bluetooth 4.53 +0.6 %
0035 CAA | IEEE 802.15.1 Buelooth (PU4-DQPSK. DH5) Bluetooth 383 +96%
0036 | CAA | IEEE 802.15.1 Bhuetooth (8-DPSK, DH1) Bluetooth 8.01 +06%
0037 CAA | IEEE 802.15.1 Biuelnoth (8-DPSK, DH3) Bluatooth ar7 + %
0038 CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DHS) Bluetooth 4.10 +06%
03¢ CAB | CDMA2000 (1xRTT, RC1) COMA2000 4.57 +06%
042 CAB | 1S-54 (1S-136 FOD (TOMA/FDM, P1i4-DQPSK, Haifrate) | AMPS 7.78 +9.6%
J044 CAA | IS-OVEIATIA-553 FDD (FDMA, FM) AMPS 0.00 +96%
0048 | CAA | DECT (TDD, TOMAFDM, GFSK, Full Slot, 24) DECT 13.80 | 296%
0049 | CAA | DECT (TDD, TOMAFDM, GFSK, Double Slot, 12} DECT 10.78 | $96%
0056 | CAA | UMTS-TDD (TD-SCDMA, 1.28 Mcps) TO-SCDMA 1101 | 296%
10058 | DAC | EDGE-FDD (TOMA. 8PSK. TN 0-1-2-3) GSM 652 | +96%
0054 | CAB | IEEE 802.11b WIFi 2.4 GHz (DSSS, 2 Mops) WLAN 212 | 296%
10060 | CAB | IEEE 802.11b WiFi 2 4 GHz (DSSS, 5.5 Mbps) WLAN 83 296%
10061 CAB | IEEE 802.11b WiFi 2 4 GHz (DSSS, 11 Mbps) WLAN 60 296%
10062 CAC | IEEE 802.11ah WiFi 5 GHz (OFDM, & Mbps) WLAN 68 | z96%
10063 CAC | IEEE 802.11am WiFi 5 GHz (OFDM. 9 Mbps) WLAN 363 | *96% ‘
10064 CAC | IEEE 802.11am WiFi 5 GHz (OFDM. 12 WLAN 9.08 $96% |
10065 CAC | IEEE 802.11am WiFi 5 GHz (OFDM. 18 Mbps) WLAN 9.00 £96%
10066 | CAC | IEEE 802 11ah WiFi 5 GHz (OFDM, 24 Mbps) WLAN 038 | $06%
0067 | CAC | IEEE B02.11ah WiFi 5 GHz (OFDM. 36 WLAN 1012 | $96%
0068 | CAC | IEEE 802.11ah WiFi 5 GHz (OFDM. 48 Mbps) WLAN 1024 | +96%
0069 CAC | |IEEE 802.11ah WiFI 5 GHz (OFDM. 54 Mbps) WLAN 1056 | +96%
10071 CAB | IEEE B02 11g WIFi 2.4 GHz (DSSS/OFDM. 3 Mbps) WLAN .83 +86%
10072 CAB | |EEE B02.11g WiFI 2.4 GHz (DSSS/OFDM. 12 Mbps) WLAN .62 £96%
10073 | CAB | IEEE B0211g WiFi 2.4 GHz (DSSS/OFDM. 18 Mbps) WLAN 594 | +96%
10074 CAB | |EEE B02.11g WiFi 2.4 GHz {DSSS/OFDM. 24 Mbps) WLAN 1030 | +96%
0075 CAB | |EEE B02.11g WIFI 2.4 GHz (DSSS/IOFDM, 36 Mbps) WLAN 10.77 | +96%
10076 CAB | |EEE B02.11g WiF| 2.4 GHz {DSSS/OFDM, 48 Mbps) WLAN 1084 | +86% |
10077 CAB | IEEE 802.11g WiFi 2.4 GHz {DSSS/OFDM, 54 Mbps) WLAN 11.00 | 296%
10081 CAB | CDMA2000 (1xRTT, RC3) CDOMAZ000 397 | +96%
10082 | CAB | 1S-54 /15-136 FDD (TOMAFDM, Pli4-DOPSK, Fullrate) | AMPS 477 | 98 %
10030 DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) | GSM 656 @ +96%
10087 | CAB | UMTS-FDD (HSDPA) | WCDMA 98 | £96%
10098 | CAB | UMTS-FOD (HSUPA, Sublest 2) | WCOMA 98 | 298% !
10098 DAC | EDGE-FDD (TDMA, BPSK, TN 0-4) GSM 55 £96 %
10100 CAE | LTE-FOD (SC-FDMA, 100% KRB, 20 MHz, QPSK) LTE-FDD 587 £96%
10101 CAE | LTE-FDD (SC-FDMA._ 100% RB, 20 MHz, 16-QAM) LTE-FDD G4z +986%
10102 CAE | LTE-FDD [SC-FDMA_ 100% RB, 20 MHz, 64-QAM) LTE-FDD 6.60 £96%
_ 10103 CAG | LTE-TDD (SC-FDMA_ 100% RB, 20 MHz, QPSK) LTE-TDD 9,29 2 %
L 10104 CAG | LTE-TDD (SC-FDMA_100% RB, 20 MHz, 16-CAM) LTE-TCD 9.97 +96%
10105 CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64-QAM) LTE-TDD 10.01 +96%
10108 CAG | LTE-FDD (SC-FDMA. 100% RB, 10 MHz. QPSK) LTE-FDD 580 +96%
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10108 | CAG | LTE-FDD (SC-FOMA, 100% RB, 10 MHz. 16-QAM) LTE-FDD 643 £98%
10110 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, QPSK) LTE-FDD 575 | 296%
10111 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 16-QAM) LTE-FDD 644 | 296%
10112 | CAG_| LTE-FDD (SC-FOMA, 100% RB, 10 MHz. _64-QAM) LTE-FDD 659 | 296%
10113 | CAG | LTE-FDD (SC-FOMA, 100% RB, 5 MHz, 84-QAM) LTE-FDD 662 | £96%
10114 | CAC | IEEE B02.11n (HT Greenfield, 13.5 Mbps, BPSK) WLAN 810 | £96%
10115 | CAC | IEEE 802.11n (HT Greenfieid, 31 Mbps, 16-QAM) WLAN B46 | £96%
10116 | CAC | IEEE 802.11n (HT Greenfield, 135 Mbps. 64-QAM] WLAN 15 | 296 %
10117 | CAC | IEEE BD2.11n (HT Mixed, 13.5 Mbps, BPSK) WLAN 07 | 2986%
10118 | CAC | IEEE 802.11n (HT Mixed, 81 Mbps, 16-QAM) WLAN 859 | +96%
10119 | CAC | IEEE 802.11n (HT Mixed, 135 Mbps, 64-QAM) WLAN 13 | 296%
10140 | CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz 16-CAM) LTE-FDD 4 £96%
10141 ' CAE | LTE-FDD (SC-FDMA, 100% RB, 15 MHz B84-QAM) LTE-FDD .53 £96%
10142 ' CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDO 7 2 %
10143 CAE | LTE-FDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD .38 £96%
10144 | CAE | LTE-FDD (SC-FDMA, 100% RB. 3 MHz 64-QAM) LTE-FDD 6.65 £98%
10145 | CAF | LTE-FDOD (SC-FDMA, 100% RB, 1.4 MHz, QPSK) LTE-FDD 76 | 296%
10146 | CAF | LTE-FDD (SC-FDMA, 100% RB. 1.4 MHz, 16-QAM) LTE-FDD 41 £96%
10147 | CAF | LTE-FDO (SC-FDMA, 100% RB, 1.4 MHz, 84.QAM) LTE-FDD 72 | 298%
10149 | CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM) LTE-FDD 42 | 296 %
10150 ' CAE | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-FDO 80 | =96%
10151 ' CAG | LYE-TDD {SC-FDMA, 50% RB, 20 MHz, QPSK) LTE-TDD 928 | £96%
10152 | CAG | LTE-TDD {SC-FDMA, 50% RB, 20 MHz. 16-QAM) LTE-TDD 992 | £96%
10153 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-0AM) = LTE-TDD 1005 | =96%
10154 | CAG | LTE-FDO {SC-F 50% RB, 10 MHz, QPSK) LTE-FDD 575 | £96%
10155 | CAG | LTE-FDD (SC-FDMA, 50% RB. 10 MHz, 15-CAM) LTE-FDD 643 | 296%
10156 | CAG | LTE-FDOD (SC-FDMA, 50% RB, 5 MHz. QPSK) LYE-FDD 579 | 296%
10157 | CAG | LTE-FDD {SC-FDMA, 50% RB. 5 MHz._ 16-QAM) LYE-FDD 649 | 2968%
10158 ' CAG | LTE-FDOD (SC-FDMA, 50% RB, 10 MHz, 64-QAM) v 662 | =£96%

| 10158 | CAG | LTE-FDD {SC-Fi 50% RB, 5 MHz 84-0AM) DD 56 | 296 %
10160 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 M-z, QPSK) DD 82 | 296%
10161 | CAE | LYE-FDOD (SC-FDMA, 50% RB, 15 M4z, 16-0QAM) DD 43 | =96%
10162 | CAE | LTE-FDD (SC-FDMA, 50% RB, 15 Mz, 64-QAM) LTE-FDD .58 | 296%
10166 | CAF | LTE-FDD (SC-FDMA, 50% RB. 1 4 MHz, QPSK} LTE-FDO 546 | =96 %
10167 | CAF | LTE-FDD {SC-FOMA. 50% RB, 1.4 MHz, 16-QAM} LTE-FDD 6.21 296%
10168 | CAF | LTE-FDD {SC-FOMA, 50% RB, 1.4 MHz, 64-QAM) LTE-FDD 679 | 296%
10168 | CAE | LTE-FDOD (SC-FDMA, 1 RB, 20 MHz. GPSK LTE-FDD 573 | 296%
10970 | CAE | LTE-FDD (SC-FDMA, 1 RB, 20 MHz. 16-QAM) LTE-FDD 652 | 296%
10171 AAE | LTE-FDO (SC-FOMA, 1 RB, 20 MHz. 64-QAM) LTE-FDO 5.49 £968%
10172 CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz. QPSK) LTE-TDD 9.21 296%
10173 | CAG | LTE-TDD (SC.FOMA, 1 RB, 20 MHz. 16-QAM) LTE-TDO 948 | =96%
10174 CAG | LTE-TDO (SC-FOMA. 1 RB, 20 MHz. 64-QAM) LTE-TDD 1025 | =96 %
10175 | CAG | LTE-FDOD (SC-FDMA, 1 RB, 10 MHz, QPSK) LTE-FDO 572 | 296%
10976 CAG | LTE-FDOD {SC-FDMA, 1 RB, 10 MHz. 16-QAM) LTE-FDD 652 | #96%
10177 CAl LTE-FDD {SC-FOMA, 1 RB, 5 MHz. QPSK) LTE-FDD 573 | =96%

| 10178 | CAG | LTE-FDD (SC-FDMA, 1 RB. 5 MHz, 16-QAM) LTE-FDD 52 | 296%
10179 | CAG | LTE-FDD (SC-FOMA. 1 RB, 10 MHz, 64-CAM) LTE-FBD 50 | 296%
10180 | CAG | LTE-FDD (SC-FOMA. 1 RB, 5 MHz. 64-QAM) LTE-FDD 650 | =96%
10181 | CAE | LTE-FDD {SC-FDMA, 1 RB, 15 Mz, QPSK) LTE-FOD 572 | 296%
10182 | CAE | LTE-FDD (SC-FDMA. 1 RB, 15 MHz. 16-QAM) LTE-FDD 652 | £96%

0183 | AAD | LTE-FDD (SC-FOMA, 1 RB, 15 Mz 64-QAM) LTE-FDO 650 | 2968%

0184 | CAE | LTE-FDD (SC-FOMA, 1 RB. 3 MHz QPSK) LTE-FDD 573 | £96%

0185 | CAE | LTE-FDOD (SC-FOMA, 1 RB, 3 MHz. 16-QAM) LTE-FDO 6.51 *96%
10186 | AAE | LTE-FDO (SC-FDMA. 1 RB, 3 MHz, 64-QAM) LTE-FDD 5.50 +96%
10187 CAF_| LTE-FDOD (SC-FOMA, 1 RB, 1.4 MHz, QPSK) LYE-FDD .73 +96%
10188 | CAF | LTE-FDO (SC-FOMA. 1 RB, 1.4 MHz, 16-QAM) LTE-FDD 52 | *96%
10189 | AAF | LTE-FDO {SC-FOMA. 1 RB, 1.4 MHz, 84-QAM) LTE-FDD 380 | x96%
10193 | CAC | IEEE 802 11n (HT Greenfield, 6.5 Mbps, BPSK) WLAN 808 | x06%
10184 ' CAC | IEEE B0Z 11n (HT Greenfield, 38 Mbps, 16-QAM) WLAN 812 | +96%
10195 | CAC | IEEE 802.11n {HT Greenfield, 85 Mbps, 64-QAM) WLAN 21 +964
10196 | CAC | IEEE B02 11n (HT Mixed, 6.5 Mbps, BPSK) WLAN A0 | 296%
10197 | CAC | IEEE B02.11n (HT Mixed, 39 Mbps, 16-QAM) WLAN 13 | $96%
10188 | CAC | IEEE B02.11n (HT Mixed, 65 Mbps, 84-QAM) WLAN 27 | +96% |
10218 | CAC | IEEE 802 11n (HT Mixed, 7.2 Mbps, BPSK} WLAN 03 | 296%
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10220 | CAC | IEEE 802.11n {HT Mixed. 43.3 Mbps, 16-GAM) WLAN 813 | 296%
10221__| CAC | IEEE B02.11n (HT Mixed. 722 Mbps, 64-QAN) WLAN B27 | +96%
10222 | CAC | IEEE B02.11n {HT Mixed, 15 Mbps. BPSK) WLAN 806 | +96%
10223 | CAC | [EEE 802 11n (HT Mixed. S0 Mbps, 16-QAM) WLAN B48 | +96%
10224 | CAC | IEEE 802.11n (HT Mixed. 150 Mbgs, 64-QAM) WLAN 808 | 496%
10225 | CAB | UMTS-FDD (HSPA+) WCDMA 597 | +96%
10226 | CAA | LTE-TDO (SC-FOMA, 1 RB, 1.4 MHz, 16-QAM) LTE-TDD 949 | 206%
10227 | CAA | LTE-TDD (SC-FDMA. 1 RB_ 1.4 MHz, 54-QAM) LTE-TDD 1026 | :96%
102 CAA_| LTE-TDO {SC-FDMA, 1 RB, 1.4 MHz QPSK) LTE-TDD 822 | s96%

| 1022 CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 15-GAM) LTE-TDD 048 | 08 %
10230 | CAC | LTE-TDO (SC-FOMA, 1RB, 3 MHz, 64-QAM) LTE-TCD 1025 | 296%
10231 | CAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. GPSK] LTE-TDD 910 | =96%
10232 | CAF | LTE-TDO (SC-FDMA, 1 RB, 5 MHz. 16-QAM) LTE-TDO 948 | 306 %

| 10233 CAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz. 64-GAM) LTE-TDD 1025 | +96 %
10234 | CAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz. QPSK) LTE-TOD 921 | :98%
10235 | CAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz. 16-QAM) LTE-TDD 048 | $068%
10236 CAF | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-TOD 10.25 | +96%
10237 | CAF | LTE-TOD {(SC-FDMA, 1 RE, 10 MHz QPSK) LTE.TOD 921 | +06%
10238 | CAF | LTE.TDD (SC-FOMA, 1 RB, 15 MHz. 16-QAM) LTE-TDD 948 | +06%
10238 | CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 64-QAM) LTE-TDD 1025 | +086%
10240 | CAF_| LTE-TDD (SC-FOMA, 1 RB, 15 MHz QPSK LTE-TDD 921 | +06%
10241 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 16-QAM) LTE-TOD 382 | +96%
10242 | CAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TOD 386 | +06%
10243 | CAA | LTE-TDD (SC-FDMA, 50% R8. 1.4 MHz, GPSK) LTE-TOD 946 | 396%
10244 | CAC | LTE-TOD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-TOD 1006 | $96%
10245 | CAC | LTE-TOD (SC-FDMA_ 50% RB, 3 MHz, 64-0AM) | LTE-TDD 1006 | +06%
10246 | C. LTE-TDD (SC-FDMA, 50% RS, 3 MHz. QPSK) LTE-TDD 930 | t96%
10247 | C LTE-TDD (SC-FOMA. 50% RB, § MHz, 16-GAM) LTE-TOD 981 | 296%
10248 | C. LTE-TDD (SC-FOMA. 50% RB, 5 MHz, 64-QAM) LTE-TDD 1008 | +96%
10248 | C. LTE-TDD (SC-FDMA, 50% RB, 5 MHz, QPSK) LTE-TDD 925 | +96%
10250 | C. LTE-TDD (SC-FOMA. 50% RS, 10 MHz, 16-QAM) LTE-TDD 981 | =96%
10251 | CAF_| LTE-TDD (SC-FDMA. 50% RB. 10 MHz, 64-QAM) LTE-TDD 10,47 | 296%
10252 | CAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TDD 024 | :96%
10253 | CAF | LTE-TDD (SC-FDMA. 50% RB. 15 MHz, 18-DAM) LTE-TDD 080 | :88%
10254 | CAF | LTE-TDD (SC-FDMA, 50% RB. 15 MHz, 64-QAM) LTE-TDD 10.14 | :06%
10255 | CAF | LTE-TDD (SC-FDMA. 50% RB. 15 MHz, QPSK) LTE-TDD 020 | =96%
10256 | CAA D (SC-FOMA, 100% RB, 1.4 MHz, 16-QAM) LTE-TDD 096 | t96%
10257 | CAA D {SC-FDMA, 100% R8, 1.4 MHz, 64-QAM) LTE-TDO 1008 | :t96%

| 10258 | CAA D (SC-FOMA, 100% RB. 1.4 MHz, QPSK) LTE-TDD 834 | :96%
10259 | CAC C-FOMA, 100% RB_ 3 MHz, 16-QAM) LTE-TDD 998 | +06%
10260 | CAC C-FOMA, 100% RB, 3 MHz, 54-QAM) LTE-TDD 97 | t96%
1026 CAC C-FOMA, 100% RB. 3 MHz, CPSK) LTE-TOD 24 | +96%
10262 | CAF C-FDOMA, 100% RB. & MHz, 16-QAM) LTE-TDD 383 | +96% |
10263 | CAF FD 5 Mz, 64-QAM) LTE-TOD 10.16 | +96% |
10264 | CAF 5 MHz, QPSK) LTE-TOD 923 | $96%

| 10265 | CAF 0 MHz, 16-0AM) _ LTE-TDD 992 | :96%
10266 | CAF . 10 MHz. 64-QAM) LTE-TOD 10.07 | *96%
10267 | CAF 0 MHz. QPSK) LTE-TDD 930 | 296%
10268 | CAF 0% RB_15 MHz. 16-GAM) LTE-TOD 10.06 | =96%
10269 | CAF 5 MHz,_64-QAM) | LTE-TDD 10.13 | 296%

10270 | CAF SC-FDMA, 100% RB, 15 MHz, QPSK) | LTE-TDD 958 | =06%

| 10274 | CAB | UMTS-FDD (HSUPA. Subitest 5, 3GPP Rei8.10) . WCDMA 487 | =96%

10275 | CAB_| UMTS-FDD (HSUPA. Subtest 5, 3GPP Reld.4) | WCDMA 396 | 96%

| 10277 | CAA | PHS {QPSK)_ PHS 1181 | :98% ]

110278 | CAA_| PHS (QPSK, BW BBINMHZ Rolicff 0.5) _ PHS 1181 | 286 %

. 10279 | CAA | PHS (QPSK, BW BBANHz, Rolloff 0,.38) PHS 1218 | :96%

| 10280 | AAB | CDMA2000, RC1, SO%5. Full Rale COMA2000 | 391 | +96 %

10291 | AAB | CDMA2000, RC3, SO55_ Full Rate COMA2000 | 346 | £96%
10292 | AAB | COMA2000, RC3, SO32. Full Rate COMAZ000 | 338 | +96%
10293 | AAB | CDMA2000, RC3, SOJ. Full Rate COMA2000 | 350 | +96%
10295 | AAB | COMAZ000, RC1, SO3, 1/8th Rate 25 fr. COMAZ000 | 1248 | +0.6 %
10297 | AAD | LTE-FDD {SC-FDMA, 50% RB. 20 MHz, QPSK) LTE-FDO 581 | +96 %
10298 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, OPSK) LTE-FDD 572 | 486% |
10299 | AAD | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, 16-QAM) LTE-FDD 639 | +96%
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10300 | AAD | LTE-FDD (SC-FOMA. 50% RB, 3 MHz, 64-QAM) LTE-FDD 860 | £96%
16301 | AAA | IEEE 802 166 WIMAX (25-18, 5ms, 10MHz, QPSK, PUSC}) WiNAX 1203 | + %
10302 | AAA | IEEE 802.16e WiMAX (29:18, 5ms, 10MHz, QPSK, PUSC, 3CTRL | WiMAX 1257 | +96%

symbols)
10303 AAA | IEEE B0OZ.16e WIMAX (31:15, 5ms, 10MHz, 64QAM, PUSC) WIMAX 12.52 +96%
10304 | aAA | IEEE 802 16 WiMAX (29:18. Sms, 10MHz, 64QAM, PUSC) Winaax 1186 | £96%
10305 | AAA | IEEE 802.18¢ WIMAX (31:15, 10ms, 10MHz, 64QAM, PUSC, 15 WinAX 1524 | £96%
symbols)
10306 | AAA | IEEE 802.16e WiMAX (22:18, 10ms, 10MHz, 64QAM, PUSC, 18 WinaAX 1467 | £96%
10307 | AAA | IEEE 802 16e WiMAX (28:18, 10ms, 10MHz, QPSK, PUSC, 18 WinAX 1449 | +96%
symbols)
10208 | AAA | IEEE 802.16e WiMAX (25:18, 10ms, 10MHz, 16QAM, PUSC] WiMAX 1446 | +96%
10308 | AAA | IEEE 802.16e WIMAX (29:18, 10ms, 10MHz, 16QAM, AMC 2x3, 18 | WIMAX 1458 | =96%
symbaols)
10310 AAA | IEEE 802 16¢ WIMAX (29:18, 10ms, 10MHz, QPSK, AMC 2x3, 18 WinMAX 1457 £96%
symbals)
10311 | AAD | LTE-FDD (SC-FDMA, 100% RB, 15 MHz, QPSK) LTE-FDO 606 | +96%
10313 AAA | IDEN 1:3 \DEN 10.51 +96 %
10314 | AAA | IDEN 1:6 IDEN 1348 | +96%
10315 | AAB | IEEE 802.11h WiFi 2.4 GHz (DSSS, 1 Mbps, 96pc duty cycie) WLAN 1.71 £96%
10316 | AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps, 96pc duty cycle) | WLAN 838 | +96%
10317 | AAC | IEEE 802:11a WiFi 5 GHz (OFDM, 6 Mips, 96pc duty cycile) WLAN 835 | £+96%
0352 AAA | Pulse Waveform (200Hz, 10%, Genernc 1000 | =96%
| 10353 | AAA | Pulse Waveform {200Hz, 20% fic 99 | $968%
0354 AAA | Pulse Waveform {200Hz, 40% Generic 3.98 +96 %
10355 | AAA | Pulse Waveform (200Hz, 60%: Generic 222 896 %
10356 | AAA | Pulse Waveform (200Hz, B0%: Cenenc 0.97 +96%
0387 | AAA | OPSK Wavedom, 1 MHz Generic 510 | £96%
0388 | AAA | GPSK Wavelorm, 10 MHz Generic 522 | x068%
| 10396 | AAA | 84-QAM Waveform, 100 kHz G ic 627 | +96%
10399 | AAA | 64-QAM Waveform, 40 MHz Genaric 5.27 +96%
10400 | AAD | IEEE 802.11ac WiFi (20MHz, 64-QAM, S8pc duty cycle) | WLAN 37 | +96%
10401 | AAD | IEEE 802.11ac WiFi (40MHz, 64-QAM, 98pc duty cycle) WLAN 360 | +9.6 %
| 10402 | AAD | IEEE 802.11ac WiFi (B0MHz, 64-QAM, $8pc duty cycle) WLAN 853 | £96%
10403 | AAB | CDMAZ000 (1xEV-DO, Rev. 0 COMA2000 376 | +86%
10404 | AAB | CDMA2000 {1xEV-DO, Rev. A} — | CDMA2000 377 +06%
10406 | AAB | CDMA2000, RC3. 8032, SCHO, Fud Rate CDMA2000 522 +96%
10410 | AAF | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, QPSK, UL LTE-TDD 782 | x06%
Subframe=23 4.7,8 9, Subtrame Conf=4)
10414 | AAA | WLAN CCDF, 64-QAM, 40MHz Generic 854 +06%
10415 | AAA | IEEE 802.11b WIFl 2.4 GHz (DSSS, 1 Mbps, 99pc duty cycle) WLAN 154 +96%
10416 AAA | IEEE 802 11g WIFi 2.4 GHz (ERP-OFDM, & Mbps. 98pc duty cycle) WLAN 8.23 +96%
10417 | AAB | IEEE 802.1 1a/h WiFi 5 GHz (OFDM, 6 Mbps, 99pc duty cycls) WLAN 823 | +96%
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mops, 99pc duly cycle, | WLAN B.14 +96%
Long preambule)
10418 | AAA | IEEE 802 11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 38pc duty cycle, | WLAN 813 | +96%
Short preambule)
10422 | AAB | IEEE 802 11n (HT Greenfield, 7.2 Mbps, BPSK) WLAN 832 +96%
10423 | AAB | IEEE 802.11n (HT G field, 43.3 Mbps, 16-QAM) WLAN B47 196%
| 10424 | AAB | IEEE 802 11n (HT Greenfieid, 72.2 Mbps, 54-QAM) WLAN 840 196%
10425 | AAB | IEEE 802.11n (HT Greenfield, 15 Mbps, BPSK) WLAN 841 19.6% |
0426 | AAB | IEEE 802.11n (HT Graenfield, 90 Mbps, 16-QAM) WLAN 845 296 %
0427 | AAB | IEEE 802 11n (HT Greenfield, 150 64-QAM) WLAN B41 196%
0430 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) LTE-FDD 3 28 $96%
L 10431 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) LTE-FOD 3.38 296 %
0432 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1} LTE-FOD 34 | 296%
10433 | AAC | LTE-FDD {OFDMA, 20 MHz, E-TM 3.1) LTE-FOD 34 29.6%
10434 | AAA | W-CDMA (BS Test Model 1, 64 DPCH) WCOMA 60 | 296%
10435 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL LTE-TDD 782 | t96%
Subframe=2,3 4.7 8.9)

10447 | AAD | LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTEFDD 7.56 286 %
10448 | AAD | LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, Clippin 44%) LTEFDD | 753 | 296%
10449 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 7.51 296%
10450 | AAC | LTE-FDD (OFDMA, 20 MHz, E-TM 3.1 Clipping 44%) LTE-FDD | 748 £96%
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10451 | AAA | W-COMA (BS Test Mods! 1, 64 DPCH, Clipping 44%) WCDMA 759 | +06%
10456 | AAB | IEEE 802.11ac WiFi (160MHz. 84-QAM, 98pc duty cycle) WLAN 863 | +96%
10457 | AAA | UMTS-FDD (DC-HSDPA} WCDMA 6.62 +96%
10458 | AAA | CDMA2000 {1xEV-DO, Rev. B, 2 carriers) CDMA2000 6.55 +96%
10458 | AAA | CDOMA2000 (1xEV-DO, Rev. B. 3 carmers) CDMA2000 825 | +96%
10460 | AAA | UMTS-FDD (WCDMA. AMR) WCOMA 2.3 +96%
10461 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, GPSK, UL LTE-TDD 7.82 +96%

Subframe=23478.9)
10482 | AAA | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, 16-QAM. UL LTE-TOD 8.30 +06%
Subframe=2.34.7.8.9)
10462 | AAA | LTE-TDD (SC-FDMA. 1 RB, 1.4 MHz, 84-QAM, UL LTE-TOD 8.56 +96%
Subframe=2,3,4,7,8.9)
10464 AAB | LTE-TDD (SC-FDMA. 1 R8, 3 MHz, OPSK, UL | LTE-TDD 7.82 +96%
Subframe=2,347 85] e
10465 | AAB | LTE-TDD {SC-FDMA, 1 RB. 3 MHz, 16-0AM, UL LTE-TDD B32 | +98%
e Subframe=2,3.4,7.8.9)
10466 | AAB | LTE-TDD {SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL LTE-TDD B.57 296% |
Subk 2,34,.7.89)
10467 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MHz. QPSK, UL LTE-TDD 782 | +96%
Subframe=2,3.4,7.6.8)
10468 | AAE | LTE-TDD (SC-FDMA, 1 RB, 5 MH2. 16-QAM, UL LTE-TDOD 8,32 296 %
Subframe=2,3.4,7.8.9)
10469 | AAE | LTE-TDO (SC-FDMA, 1 RB, 5 MHz, 64-QAM, UL LTE-TDD 85 | £96%
Subframe=2.347.89)
10470 | AAE | LTE-TDO (SC-FDMA, 1 RB, 10 MHz. QPSK, UL LTE-TDD 7.82 +96%
Subframe=2,34,7,8 9
10471 | AAE | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 168-QAM, UL LTE-TDD 832 | +96%
Sublrame=2.3.4788)
16472 | AAE | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM, UL LTE-TOD 857 £96%
Subframe=2.3.4.7.8 9)
10473 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, QPSK, UL LTE-TOD 782 | £t96%
Subframe=2.34.789)
10474 | AAE | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 16-QAM, UL LTE-TDD 8.32 196%
Subframe=2.3 4 7.8 9) o
10475 | AAE | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TOD 8.57 +96%
Subirame=2.34.7.89)
10477 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 18-QAM, UL LTE-TOD 832 +96%
Subframe=2.3,4.7,8.9)
10478 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 64-QAM, UL LTE-TOD B.57 +96%
Sublrame=2,34789) |
10479 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, OPSK, UL | LTE-TOD 7.74 £986%
Subframe=2,3 4.7 8 9)
10480 | AAA | LTE-TDD (SC-FDMA, 50% R8, 1.4 MHz, 16-QAM, UL LTE-TDD B18 | £96%
Sublrame=23 4.7 8.9)
10481 | AAA | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM. UL LTE-TDD B.45 $96%
Subframe=2,34,7 8.9)
10482 | AAB | LTE-TDD {SC-FDMA. 50% RB. 3 MHz, QPSK, UL LTE-TDD 771 | £96%
Subframe=2,3.4,7 8,9)
10483 | AAB | LTE-TDD {SC-FDMA, 50% RB, 3 MHz, 16.QAM, UL LTE-TDD 839 t96%
Subframe=234,7 8.9)
10484 | AAB | LTE-TDD (SC-FDMA_ 50% RB, 3 MHz, 64-QAM, UL LTE-TDD 847 +06%
Subframe=2,34.7 .6.9)
10485 | AAE | LTE-TDO (SC-FDMA, 50% RB, 5 MHz, QPSK, UL LTE-TOD 759 | £06%
Subframe=2.3.4.7.8.9)
10486 | AAE | LTE-TDD (SC-FDMA, 50% RB. 3 MHz, 16-QAM, UL LTE-TDD 838 +86%
Subframe=2,3.4,7.8.9)
10487 AAE | LTE-TDD (SC-FDMA, 50% RE, 5 MHz, 64-0AM, UL LTE-TOD 860 +86%
Subframe=2,3.47 8.9)
10488 | AAE | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, OPSK, UL LTE-TOD 770 | £98%
Subframe=2,34,7.8,9)
10489 | AAE | LTE-TDD (SC-FOMA, 50% KRB, 10 MHz, 16-QAM. UL LTE-TOD 8 298 %
Sublrame=2.3.4,7.83)
10490 | AAE | LTE-TDD (SC-FOMA, 50% RB, 10 MHz. 84-QAM, UL LTE-TDD 854 | 296%
Subframe=2.34,7,8,9) |
(' 10491 | AAE | LTE-TDD (SC-FOMA, 50% RB, 15 MHz, QPSK. UL LTE-TOD | 774 l =96%

Sublrame=2.3.4.7.8.9)
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10482 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL | LTE-TDD 841 296%
Subframe=2,34.7.8.9) |
10493 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 54-QAM, UL | LTE-TDD 8.55 +96%
| Subframe=2,3.4.7.8.9) o
10484 | AAF | LTE-TDD (SC-FDMA, 50% RB. 20 MHz, QPSK, UL LTE-TDD 774 $96%
Subframe=2,34.7 8,9}
10495 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 Mz, 16-QAM, UL LTE-TDD 837 +06%
Subframe=2,34.769)
10496 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM, UL LTE-TDD 854 $96%
Subframe=2,347.8.9)
10497 | AAA | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, QPSK, UL LTE-TDD 7.67 2086%
Subframe=2,34.7 8.9)
10498 AAA | LTE-TDD (SC-FOMA, 100% R8, 1.4 MHz, 16-QAM, UL LTE-TDD B840 £96%
Subframe=2 347 8.9)
10499 AAA | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 3.68 $96%
Subf 234.789)
10500 | AAB | LTE-TDD (SC-FOMA, 100% RB, 3 MHz, QPSK, UL LTE-TOD 767 £96%
Subframe=2.3.4.7.8.9)
10501 AAB | LTE-TOD (SC-FDMA, 100% RB, 3 MHz. 16-QAM, UL LTE-TDD 8.44 +06%
Subframe=2.34.7.8.9) <, S
10502 | AAB | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 64-QAM, UL LTE-TDD 862 | £96%
Subframe=2.34789)
10503 | AAE | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, QPSK, UL LTE-TOD 772 206%
Subframe=2.3.4.7,8.9)
10504 | AAE | LTE-TDD (SC-FOMA, 100% RB, 5 MHz, 16-0AM, UL LTE-TOD LX) £06%
Subframe=2.3,4.7 .8 8)
10505 | AAE | LTE-TOD (SC-FOMA, 100% RB, 5 MHz, 64-QAM, UL LTE-TDD 854 +96%
Subframe=2.3,4,7.8 8)
10606 | AAE | LTE-TODD (SC-FDMA, 100% RB, 10 MHz. QPSK. UL LTE-TOD 774 +86%
l Subframe=2.3,4.788)
110507 | AAE | LTE-TDD (SC-FDMA, 100% RB, 10 MHz 16-OAM, UL LTE-TOD 8.36 +96%
! Subframe=2.3 4.7 8 8)
| 10508 | AAE | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM, UL LTE-TDD 855 +96%
Subframe=2.34,.788) gy
1 10509 | AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz. QPSK, UL LTE-TDD 7.99 $06%
Subframe=234,7.8.9)
10510 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 16-QAM, UL LTE-TDD B4S $96%
Subframe=2,3,4,7.8.9)
10611 | AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz. 84-QAM. UL LTE-TDD 851 +86%
b | Sublrame=2.34,7.89)
10512 | AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QPSK, UL LTE-TDD 774 +96%
| Subframe=2,3,4,7,.89)
10513 | AAF | LTE-TDD (SC-FDMA. 100% RB, 20 MHz, 16-QAM, UL LTE-TDD B4z +96%
Subframe=2.34.7.89)
105614 AAF | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, 64.QAM, UL LTE-TDD 8.45 +96%
i Subframe=2,347.88)
10515 | AAA | IEEE B02.11b WIFi 2.4 GHz (DSSS, 2 Mups, 99pc duty cycle) WLAN 158 +06%
10516 | AAA | IEEE B2 11b WIFi 2.4 GHz {DSSS, 5.5 Mbps, S8pc duty cycle) WLAN 157 | +06%
10517 | AAA_ | IEEE B02.11b WIFi 2.4 GHz {DSSS,_ 11 MM) WLAN 158 | +96%
10518 AAB | IEEE 802.11ah WiFi G__JOFDM,QM,QE y cycle WLAN 823 +96%
10515 | AAB | IEEE B02 11ah WiFi 5 GHz {OFDM, 1.&9_9&%@ WLAN 39 | £96%
10520 | AAB | IEEE 802.11ah WiFi 5 GHz OFDM, 18 , 99pc =) WLAN 12 +£96%
10521 | AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM, 24 Mops, 99pc duty cyde) WLAN 7.97 +£96%
10522 AAB | IEEE 802 11ah WiFI 5 GHz (OF DM, 36 Mbps, 99pc duty cydie) WLAN B45 | +96%
0523 | AAB_| IEEE B02.11ah WiFi 5 GHz (OFDM, 48 Mops, 99pc duty cyde) WLAN BO8 | £+96%
0524__| AAB | IEEE B02_11ah WiFi 5 GHz {OFDM. 54 Mops, 99pG duty cyde) WLAN 27 | +96%
0525 | AAB | IEEE B02 11ac WiFi (20MHz, MCSO. 98pc duty Gycle) WLAN 36 | +86%
0526 | AAB | IEEE BD2.11ac WiFi (20MHz, MCS1, 99pc duty cycle) WLAN 42 | :86%
10527 | AAB | IEEE B02 11ac WiFi (20MHz, MCS2, 99pc duty cycle) WLAN 8.21 296%
10528 | AAB | IEEE B02.11ac WiFi (200Hz, MCS3. 99pc duly cycle) WLAN 8.36 $96%
10826 | AAB | IEEE B02.11ac WiFi (20MHz, MCS4. 99pc duly cycle) WLAN .36 $96%
053 AAB | IEEE B02.11ac Wi (20MHz, MCSE. 99pc duly cycle) WLAN 43 | £96%
10832 | AAB | IEEE B02 11ac WiFi (20MHz, MCS7. 99pc duty cycle) WLAN .29 *06%
10533 | AAB | IEEE B02 11ac Wi (20MHz, MCS8_99pc duty cycle) WLAN 38 | +06%
10534 | AAB | IEEE B02.11ac WFi {(40MHz, MCSO0, 99pc duty cycle) WLAN 845 +96%
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10535 | AAl IEEE 802.11ac WiFi (40MHz, MCS1, 99pc duty cycle) WLAN B8.45 196%
10536 | AAl IEEE 802 11ac WiFi [(40MHz MCS2, 98pc duty cycle) WLAN 8.32 49.6%
10537 | AAl IEEE BOZ 11ac WiFi (40MHz, MCS3, 99pc duly cycle) WLAN 644 296 % |

110638 | AAB | |EEE 802 11ac WiFi [40MHz, MCS4, 980c duly cycle) WLAN 8.54 296% |
10540 | AAB | IEEE 802.11ac WiFi (40MHz, MCS8. 99p¢ duly cycle) WLAN 5.39 196%

054 AAB | IEEE BO2 11ac WiFi (40MHz. MCS7, 99pc duty cycle) WLAN 0.46 £96%
10542 AAB | IEEE 802.11ac WiFi (40MHz. MCSB. 9%pc duly cycle) WLAN 5.85 £96% |
10543 AAB | [EEE 802.11ac WiFi (40MHz. MCSS. 99pc duty cycle) WLAN 8.65 £96%
10544 AAB | |EEE 802 11ac WiFi (80MHz. MCS0. S8p¢ duly cycle) WLAN B.47 £96 %
10545 | AAB | |EEE 02 11ac WiFi (80MH2, MCS1. 98pc duty cycis) WLAN 8.55 +96% |
10546 | AAB | IEEE 802 11ac WIFi (80MHz, MCS2, 99pc duty cycle) WLAN 835 | £96% |
10547 | AAB | IEEE 802.11ac WiFi (80MH2, MCS3. WLAN A9 | 296%
10548 | AAB | IEEE 802.11ac WIFI (80MHz, MCS4, dui WLAN .37 + 9.6 %
10550 | AAB | IEEE 802.11ac WIFi (80MHz, MCSB, 99pc duty cyce WLAN .38 +96 %
10551 AAB | IEEE 802.11ac WiFi (80MH2, MCS7, 89pc duty cycie) WLAN 8.50 +96 %
10552 | AAB_ | IEEE 802.11ac WiFi (80f#Hz, MCSB, 99pc duty cycle) WLAN 8.42 +96%
10553 | AAB | IEEE 802 11ac WiFi (8B0MHz, MCS9, 99pc duty cycle} WLAN B.45 +96 %
10554 | AAC | IEEE 802.11ac WiFi (160MHz, MCSO, 98pc duty cyde) WLAN 848 +9.6 %
10555 | AAC | IEEE 802 11ac WiFi (160MHz, MCS1, 99pc duty cycle} WLAN B.47 +96%
10556 | AAC | IEEE 802.11ac WiFi (160MHz, MCS2, 99pc duty cycle) WLAN 8.50 $96%
10557 | AAC | IEEE 802 11ac WiFi (160MHz, MCS3, 99pc duty cycle} WLAN 8.52 296%
10558 | AAC | IEEE 802.11ac WiFi (160MHz, MCS4 dul WLAN 8.61 +96%
10560 | AAC | IEEE 802.11ac WiFi (160MHz, MCSE, 99pc duty cycle) WLAN 8.73 296%
10561 | AAC | IEEE 802 11ac WiFi (160MMz, MCS7, 88pc duty cycle) WLAN B.56 296%

| 10562 | AAC | IEEE B02 11ac WiFi (160MHz, MCS8, 99pc duty cycle) WLAN 3,69 £96%

10563 | AAC | IEEE 802 11ac WiFi (160MHz, MCS9, 98pc duty cycle) WLAN 77 296%

10564 | AAA | IEEE B02 119 WiFi 2.4 GHz (DSSS-CFDM, 8 Mbps, 88pc duty WLAN 825 £96%
cycie) )

10565 | AAA | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 99pc duty WLAN 845 +96 %
cycle)

10566 ~ AAA | IEEE B02 119 WiFi 2.4 GHz (DSSS-OFDM, 18 Mbpa, 89pc duty WLAN 8.13 +96%

le

10567 | AAA | IEEE 802 11g WiFl 2.4 GHz (DSSS-OFDM, 24 Mbps, 99pc duty WLAN 8.00 +96%
cycle)

10568 | AAA | IEEE 802.11g WiFi 2.4 GHz {DSSS-OFDM, 36 Mbps, €8pc duty WLAN 837 +96%
cycle)

10569 | AAA | IEEE 802.11g WiFI 2.4 GHz (DSSS-OFDM, 48 Mbps. 29pc duty | WLAN | B10 +96%
cycle)

10570 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 54 Mbps, 99pc duty WLAN B.30 $196%
cycle) |

10571 | AAA | IEEE 802.11b WIFI 2.4 GHz (DSSS, 1 Mbps. w WLAN 199 296 %

10672 | AAA | IEEE 802.11b WIFi 2.4 GHz (DSSS, 2 Mbps, S0pc duty. WLAN 189 £96%

0573 | AAA | IEEE 802.11b WIiFi 2.4 GHz (DSSS, 5.5 M__E‘_Qgg__mde) WLAN 198 £96 %
10674 | AAA | |EEE 802.11b WIF) 2.4 GHz (DSSS, 11 WLAN 198 £96%

0575 | AAA | IEEE 802.11g WIFi 2.4 GHz (DSSS-OFDM, 6 Mbps, QOpcduty WLAN 859 £96%

oyde)
10576 | AMA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 3 Mbps, 90pc duty WLAN 860 | £+96%
10577 | AAA | |EEE 802.19g WIFI 2.4 GHz (DSSS-OFDM, 12 Mbps, 90pc duty WLAN 870 £86%
cydle)
10578 | AAA | IEEE B02,11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 80pc duty WLAN 849 +96%
! cycle)
10579 | AAA | IEEE 802.11g WiFi 2.4 GHz [DSSS-OFDM, 24 Mbps, 90pc duty WLAN 836 | t96% |
cycle)
10580 | AAA | IEEE 802,11g WiFi 2.4 GHz (DSSS-OFDM, 35 Mbps, 90pc duty | WLAN 8.76 £96% |
cycla)
10581 | AAA | IEEE 802.11g WiFI 2.5 GHz (DSSS-OFDM, 48 Mbps, SOpc duty WLAN 8.35 z96%
cycle)
10582 | AAA | IEEE 802.11g WIFi 2 4 GHz (DSSS-OFDM, 54 Mbps, S0pc duty WLAN 867 +96%

| cycle)

_ 10583 | AAB | IEEE 802.11a/n WiFi 5 GHz (OFDM, 6 Mbpz. 90pc duly cycle) WLAN BS9 | +96% ’

| 10584 | AAB | IEEE 802.11a'h WiFi § GHz (OFDM, & Mbps. S0pc duty cycle) WLAN | 880 | x06% ‘
10585 | AAB | IEEE 802 11af WiFi 5§ GHz (OFOM, 12 Mins, 90pc duly cycle) WLAN 70 | r98% ‘

1 10586 | AAB | IEEE 802 11a/m WiFi 5 GHz (OFDM, 18 Mbps. S0pc duty cycie) WLAN 49 | +06%

| 10587 AAB | |EEE B0Z 11afh WiFi 5 GHz (OFDM, 24 Nbps, 90pc duly cycle) WLAN .36 +06%
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10588 AAB ['IEEE B02.11ah WiFi 5 GHx (OFDM. 36 Mbps, 30pc Guly cycie) TWLAN B76 | 296%
10589 | AAB | IEEE B02 11am WiFi 5 GHz (OFDM, 48 Moyps. 90pc duly cycie) WLAN 335 | 186%
10590 | AAB | IEEE 802 11a/h WiFi 5 GHz (OFDJ\_A_SQ_M_M) WLAN 567 | 86%
10591 | AAB | IEEE 802.11n (HT Mexod, 20MHz, MCS0 WLAN 363 | $96% |
10592 | AAB | IEEE 802 11n (HT Mixed. 20MHz, MCS1. 90pc duly cydg) WLAN B73 | +96%
10893 | AAB | IEEE 802.11n (HT Mixed. 20MHz, NCS2, 30pc duty cycle) WLAN 864 | £96%
0504 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCS3, soLany_q@) WLAN 874 | 106%
0595 | AAB | IEEE 802 11n (HT Mixad, 20MHz, MCS4 WLAN B74 | +86%
10596 | AAB | IEEE 802.11n (HT Mixad, 20MHz, wmgm) WLAN B71 | +86%
10597 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS6, WLAN 872 | +96%
10598 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCS7, 90pc outy cycle) WLAN 850 | +96%
10569 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCSO, WLAN 879 | +96% |
10600 | AAB | IEEE 802 11n (HT Mixed, 40MHz, MCS1 WLAN 883 | +96%
10601 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS2, 90pc duty cycio) WLAN 882 | +96%
10602 | AAB | IEEE 802.11n (HT Mixed, 40MHz. MCS3, 90pe duly cycle) WLAN 894 | +96%
10603 | AAB | IEEE 802.11n (HT Mixed, 40MHz. MCS4, S0pc duty cycle) WLAN 903 | +38%
10604 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCSS, 90pc duty cycle) WLAN 876 | +96%
10605 | AAB | IEEE 802 11n (HT Mixed, 40MHz, MCS6. 30pc duly cycle) WLAN 897 | +96%
10606 | AAB | IEEE 802,11 (HT Mixed, 40MHz, MCS7, 90pc ouly Gycle) WLAN 882 | £06%
10607 | AAB | IEEE 802.11ac WiFi (20MHz, MCSO, 90pc duty cydie) WLAN 864 | +96%
1 AAB | IEEE 802.11ac WiF: (20MHz. MCS1, 90pc duty cycie) WLAN 877 | £96%
10602 | AAB | IEEE 802.11ac WiFi (20MHz, MCS2, 90pc duty cyd_o) WLAN 857 | £96%
10610 | AAB | IEEE 802.11ac WiFi (20MHz, MCS3, 90p¢ du WLAN 878 | +06%
10611 | AAB | IEEE 802.11ac WIFi (20MHz, MCS4, 90pc _@y_cym WLAN 3870 | +96%
0612 | AAB | IEEE 802 11ac WiFi (20MHz, MCSS5, 90pc duty cycle) WLAN 877 | +96%
0613 | AAB | IEEE 802 11ac Wi (20MHz, MCS6, 90pc duty cydie) WLAN 894 | +96%
0614 | AAB | IEEE 802 11ac WiFi (20MHz, MCS7, 90pc duty cyce) WLAN 859 | +96%
10615 | AAB_| IEEE 802.11ac WiFi (20MHz, MCSB, 90pc duty cycie) WLAN 882 | +96%
10616 | AAB_| IEEE 802.11ac Wik (408Hz, MCSD, 90pc duty cycie) WLAN 882 | +96%
10617 | AAB | IEEE 802.11ac WiFi (40MHz, MCS1, 90pc duty cycle) WLAN 881 | +96%
10618 | AAB | IEEE 802 11ac WiFi (40MHz, MCS2, 80pc duty cycie) WLAN 58 | +96%
10619 | AAB | IEEE 802.11ac WiFi (40MHz, MCS3, 90pc duty cycle) WLAN B8 | $96%
10620 | AAB | IEEE 802.11ac WiFi (40MHz, MCS4, 90pc duty cycie) WLAN 87 | 296 %
10621 | AAB | IEEE 802 11ac WiFi (40MHz, MCSS5, 90pC duty cycke) WLAN 877 | +96%
10622 | AAB | IEEE 802.11ac WiF: (40MHz, MCS6, 90pc duty cycle) WLAN 866 | £96%
10623 | AAB | IEEE 802 11ac WiFi (400MHz, MCST, 90pe duty cycie) WLAN 882 | x06%
10624__| AAB_| IEEE 802 11ac Wi (40MHz. MCSB, 90pc duty cycle) WLAN 306 | $06%
10625 | AAB | IEEE 802.11ac WiFi (30MHz, MCSS, 80pc duty cycie) WLAN 396 | =06 %
10626 | AAB_| IEEE 807 11ac WiFi (80MHz, MCSD, 50pc duty cycie) WLAN 83 | +96%
10627 | AAB | IEEE 802.11ac WiFi (80MHz, MCS1, 90pc duty cycke) WLAN 888 | +06%
10628 | AAB_| IEEE B02.11ac WiFi (80MHz, MCS2, 90pc duty cycle) WLAN 871 | :96%
10629 | AAB | IEEE 802.11ac WiFi (0MHz, MCS3, 80pc duty cyce) WLAN 185 | =06%
10630 | AAB | IEEE B02.11ac WiFi (80MHz2, MCS4, 90pc duty cycke) WLAN 572 | 296 %
10631 | AAB | IEEE 802.11ac Wik (B0MHz, MCSS, 90pc duty cycie) WLAN 581 | £06%
10632 | AAB | IEEE 802 11ac WiFi (BOMHz, MCSE, B0pe duty cyoke) WLAN 874 | 206%
10633 | AAB_| IEEE 8021 1ac WiFi (B0MHz, MCS7, 90pc duty cyck) WLAN 83 | +96%
10634__| AAB | IEEE 802.11ac WiFi (80MHz, MCSB, 90pc dut WLAN 80 | 06% |
10635 | AAB | IEEE 802.11ac WiFi (80MHz, MCSS, 90pc duty cyde) WLAN 81 | x06%
10636 | AAC | IEEE 802.11ac WiFi (160MHz, MCS0, 90pa duty cycie) WLAN 883 | +06%
0637__| AAC | IEEE 802 11ac WIFi {160MHz, MCS1, 90pc duty cycie WLAN 878 | 206%
10638 | AAC | IEEE 802.11ac WiFi (160MHz, MCS2 WLAN 886 | +96%
0638 | AAC | IEEE 802.11ac WiFi (180MHz, MCS3, 90pC duty cyck, WLAN 885 | =06%
10640 | AAC | IEEE 802 11ac WIFI (160MHz, MCS#. 90pc duty cycle) WLAN 808 | 06%
10641 | AAC | IEEE 802.11ac WIFi (160MHz, MCS5, 90po duty cycie) WLAN 006 | +06%
10642 __| AAC | IEEE 802 11ac WiFi (160MHz, MCS6, 90pc duty cyce) WLAN 06| +0.6% |
10643 | AAC | IEEE 802.11ac WiFi (160MHz, MCS7, 90pc duty cycle) WLAN B89 | x40
10644 | AAC | IEEE 802 11ac WiFi (160MHz, MCS8, 90pa duty cyck) WLAN 05 | 206%
10645 | AAC | IEEE 802.11ac WIFi (180MHz, MCS9, 90pc duty cycke) WLAN 511_| 296%
10646 | AAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, QPSK, UL Subframe=2,7) LTE-TOD 1196 | +96%
10647 | AAF_| LTE-TDD (SC-FDMA, 1 RB, 20 MHz, QPSK, UL Subframe=2,7) LTE-TOD 1196 | 296%
0648 | AAA | CDMA2000 (1x Advanced CDOMA2000 | 345 | 29.6% |
0652 | AAD | LTE-TDD (OFDMA, 5 MHz E-TM 3.1, Clipping 44% LTE-TDD 501 | +06%
0653 | AAD | LTE-TOD (OFDMA, 10 MHz_ E-TM 3.1, Clipping 44%) LTE-TOD 742 | +06% |
10654 | AAD | LTE-TOD (OFDMA, 16 MHz, E-TM 3.1, Clipping 44%) LTE-TOD 596 | +96%
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10655 | AAE | LTE-TDD {OFDMA. 20 Mirdz. E-TM 3.1. Clipping 44%) LTE-TDD 721 | £98%
10858 | AAA | Pulsa Waveform (200Hz, 10%) Test 1000 | :96%
10658 | AAA | Puise Wavaform (200Hz, 20%) Test 699 | :96%
10660 | AAA | Puise Waveform (200Hz, 40%) Test 398  =296%
10661 | AAA | Pulse Waveform (200Hz, 60%) Test 222 | £96% |
10662 | AMMA | Puise Waveform (200Hz, 80%) Test 097 | +96%
10670 AAA | Biuetooth Low Energy Bluetooth 219 +96 %
10671 | AAA | IEEE 802.11ax {20MHz, MCSO, 90pc lo WLAN 08 | +06%
10672 | AMA | IEEE 802.11ax {20MHz, MCS1. 90pc duly cycle) WLAN 857 | +96%
10673 | AAA | IEEE 802 11ax (20MHz, MCS2. d e WLAN 878 | +06% |
10674 | AAA | IEEE 802.11ax (20MHz, MCS3, 90pc duty cycle) | WLAN 874 | +96%
10675 | AAA | IEEE 802.11ax (20MHz. MCS4, 90pc duty cycle) | WLAN 00 | +06%
10676 | AAA | IEEE 802.11ax (200MHz, MCS5, duly cycle) WLAN 77 | 06%
10677 | AAA | IEEE 802 11ax (20MHz, MCS6, 90pc dity cycle) WLAN 73 | 106%
10678 | AAA_ | IEEE 802.11ax (20MHz. MCS7, 90pc duty cycle) WLAN 78 | 96%
10679 | AAA | IEEE 802.11ax (200MHz, MCSB, 90pc duty cycle) WLAN . 883 | 10€%

| 10680 | AAA | IEEE 802.11ax (20MHz, MCS9 cle) WLAN 380 | +96%
10681 | AAA | IEEE 802.11ax (20MHz, MCS10, 90pc duly cyde) WLAN 362 | +86%
10682 | AAA | IEEE 802 11ax (20MHz, MCS11, 90pc duty cyde) WLAN 383 | 296%
10683 | AAA | IEEE 802.11ax (20MHz, MCS0, 99pc duty cycle) WLAN 42 | 296%
10684 | AAA | IEEE 802.11ax (20MHz, MCS1, 99pc duty cycle) WLAN 26 | 296%
10685 | AAA | IEEE 802.11ax (20MHz, MCS2, 99pc duty cycle) WLAN 33 | $96%
10686 | AAA | |EEE 802 11ax [20MHz, MCS3, 89pc duty cycle) WLAN 828 | 286%
10687 | AAA_| IEEE 802.11ax (20MHz. MCS4, 99pc duty cycie) WLAN B4A5 | :96%
10668 | AAA | IEEE B02.11ax (20MHz, MCSS, 99pc duty cycle) WLAN B29 | +96%
10689 | AAA_| IEEE 802 11ax (20MHz. MCS8, 99pc duty cycin) WLAN B55 | +86%
10690 | AAA | |EEE B02.11ax (20MHz MCS7. 89pc duly cycle) WLAN 829 | t96%
10691 | AAA | IEEE 802.11ax (20MHz. MCS8, 89pc duly cycle) WLAN 825 | £968%
10662 | AAA | IEEE B02 11ax (20MHz. MCSS, 99pc duty cycls) WLAN 829 | +96%
10693 | AAA | IEEE 802.11ax (20MHz. MCS10, 89pc duty cycle} WLAN 825 [ +96%
10694 | AAA | IEEE B02.17ax {20MHz. MCS11, 88pc duty cycle) WLAN 857 | x96%
10695 | AAA | IEEE 802.11ax {40MHz, MCS0. 90pc duly cycle) WLAN 878 | +96%
10896 | AAA | IEEE 802.11ax (40MHz, MCS1, 50pc duly cycle) WLAN 891 | +96%
10897 | AAA_ | IEEE B02.14ay (40MHz. MCS2. 00p¢ duly cycle) WLAN 881 | z88%
10698 | AAA | IEEE 802 11ax (40MHz, MCS3, S0pc duty cycle) | WLAN 889 [ 286%

10695 | AAA | IEEE 802.11ax (40MHz, MCS4. 30pc duly cycle) | WLAN 8.8 =96%
10700 | AAA | IEEE 802.11ax (40MHz, MCS5, 90pc duly cycle) _WLAN T +96% ‘
10701 | AAA | IEEE 802.11ax (40MHz, MCSB, 90pc duty cycls) | WLAN 86 | 206 %

10702 | AAA | IEEE 802 11ax (40MHz, MCS7. 90pc duty cycl) WLAN 70_| :96% \
10703 | AAA | IEEE 802.11ax (40MHz, MCSB, S0pc duty cycle) WLAN 82 | =06% \
10704 | AAA | IEEE 802.11ax (40MHz, MCSS, S0pc duly cycie) WLAN 56 | +96%
10705 | AAA | IEEE 802.11ax (40MHz, MCS10. 90pc duty cyce) WLAN 69 | =96 % \
10706 | AAA | IEEE 802.11ax (40MHz, MCS11. 80pc duty cyce) WLAN 66 | 96 %
10707 | AAA | IEEE 802.11ax (40MHz, MCSO0, 99pc duty cycle) WLAN 32 | 296%

| 10708 | AAA T IEEE 802.11ax (40MHz, MCS1, 99pc duty cycle) WLAN 55 | 96 %
10709 | AAA | IEEE 802.11ax (40MHz, MCS2, 99pc duty cycie) WLAN 33 | z06%
10710 | AAA | IEEE 802.11ax (40MHz, MCS3, 89pc duty cycle) WLAN 29 | :96%
10711 | AAA_ | IEEE 802.11ax (40MHz, MCS4, 89pc duty cycle) WLAN 39 | +06%
10712 | AAA | IEEE 802.11ax (40MEHz, MCS5, 98pc duty cycle) WLAN § +96%
10713 | AAA | IEEE 802 11ax (40MHz, MCSB, 89pc duty cycle) WLAN 33| +06%
10714 | AAA | |EEE 802.11ax {40MHz, MCS7. 89pc duly cycle) WLAN 7 +068%
10715 | AAA | IEEE 802 11ax (40MHZ. . 99pc duty cycle) WLAN K +96%
10716 | AAA | EEE 802 11ax (40MHz, MCS9, 99pc duty cycle) WLAN 30 | +96%
10717 | AAA | IEEE 802 11ax (40MHz, MCS10, 98pc duty cycle) WLAN 48 | 206%
10718 | AAA | TEEE B02 11ax (40MHz, MCS11, 99pc duty cycle) WLAN 824 | +96%
10719 | AAA | IEEE 802 11ax S0, 90pc duty cycle) VILAN 881 | +98%
10720 | AAA | IEEE 802.11ax (80MHz. MCS1, 80pc duty cycle) VILAN 887 | 498%
10721 | AM | IEEE 802 11ax (BOMHz. MCS2, 90pc duty cycle) WLAN 878 | 496%
10722__| AAA_ [ TEEE 802.11ax (BOMHz, MCS3, 90pc duly cycle) WLAN 855 | 198%
10723 | AAA | IEEE 802 1%ax (B0MHz, MCS4, S0pc duty cycle) WLAN 870 | 296%
10724 | AAA | IEEE 802 11ax (80MHz, MCS5, 90pc duty cycle) WLAN 890  :96%
10725 | AAA [ IEEE 802 11ax (80MHz, MCS8. 0pc duly cycle) WLAN 74 | $96% ,
10726 | AAA | IEEE 802.11ax (80MHz, MCS7, cycle) | WLAN 872 | 296%
10727 | AAA_ [ IEEE 802 11ax (80MHz, MCS8, S0pc duty cycle) [ WLAN 66 | 296 %
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10728 | AAA | IEEE 802.11ax (BOMHz. MCS3, 90pc duty cycle) [ WLAN 865 | +96%
10729 | AAA | IEEE 802 11ax (80MHz. MCS10. 90pc duly cyche) | WLAN 864 [ 206%

10730 | AAA | IEEE 802.11ax (BOMHz, MCS11, 90pc duty cyce) | WLAN 867 | +96%

0731 | AAA | IEEE 802.11ax (B0MHz, MCSO, 99pc duty cycle) WLAN 842 | 296%

| 10732 | AAA | IEEE 802.11ax (BOMHz, MCS1 duty cycle) | WLAN 846 | $96%
0733 | AAA_| IEEE 802.11ax (80MHz, MCS2, 99gc duty cycle) WLAN 840 | $86%
10734 | AAA | IEEE 802.11ax (80hHz, MCS3, 99pc duly cycle) WLAN 825 | +06%
10735 | AAA_ | IEEE 802.11ax (B0MHz, MCS4, 99pc duty cycle) WLAN 833 | 496%
0736 | AAA | IEEE 802 11ax (B0MHz, MCSS, $3pc duty cycle) WLAN 827 | $+96%
0737 | AAA | IEEE B02.11ax (80MHz, MCSH, 99pc duly cycle) WLAN 836 | £96%

10738 | AAA | IEEE 802.11ax (80MHz, MCS7, 99pc duty cycla) WLAN 842 | +86%

10739 | AAA | IEEE 802.11ax (80MHz, MCSE, 99pc duty cycle) WLAN 829 | +96%
0740 | AAA | IEEE 802 11ax (B0MHz, MCS$, $8pc duty cycle) WLAN 848 | +36%
0741 | AAA | IEEE 802 11ax (B0MHz, MCS10, 89pc duty cycle) WLAN 840 | +96%
0742 | AAA | IEEE 802.11ax (80MHz, MCS11, 59pc duty cycle) WLAN 843 | +96%

10743 | AAA | IEEE 802.11ax (160MHz, MCS0, 90pc duty cycle) WLAN 394 | +86%

10744 | AAA | IEEE BD2.11ax (160MHz, MCS1, 90pc duty cycle) WLAN 916 | +86%

10745 | AAA | IEEE B02.11ax (180MHz, MCS2, S0pc duly cycle) WLAN 893 | +96%

10748 | AAA | IEEE BD2.1%ax (160MHz, MCS3, o) WLAN 911 [ £96%

10747 | AAA | IEEE B0Z.11ax (160MHz, MCS4, 90pc duty cycle) WLAN 904 | +96%

10748 | AAA_| IEEE 8D2.11ax (160MHz. MCSS, 90pc duty cycle) WLAN 893 | +98%
0745 | AAA | IEEE B02.11ax {(160MHz, MCS6, S0pc duty cycle) WLAN 890 | +96%
0750 | AAA | IEEE B02.11ax {160MHz, MCS7, S0pc duty cycle) WLAN 879 | £96%
0751 | AAA_| IEEE B02.11ax (160MHz, MCS8, 80pc duty cycle) WLAN 882 | £96%

110752 | AAA | IEEE BD2 11ax (160MHz, MCS9, 80pc duty cycle) WLAN BA81 | +96%

0753 | AAA_| IEEE 802.11ax {160MHz. MCS10, 90pc duty cycle) WLAN 900 | +£96%

10754 | AAA | IEEE 802 11ax (1860MHz, MCS11, 90pc duly cycle) WLAN 894 | £968%

10755 | AAA | IEEE B02.11ax (160MHz. MCSO, 89pc duty cycie) WLAN 884 | $96%

10756 | AAA | IEEE B02.11ax (160MHz. MCS1, 99pc duty cycle) WLAN B77 | *96%

10757 | AAA | IEEE B02 11ax (180MHz. MCS2 duty cycle WLAN 877 | +86%

10758 | AMA | IEEE B02.11ax (160MHz. MCS3, 98pc duty cycle) WLAN 869 | £96%

10758 | AAA | IEEE 802 11ax (160MHz. MCS4, 99pc duty cycle) WLAN 858 | $96%

10760 | AAA | |EEE 602 11ax {160MHz, MCES, 99pc duty cycie) WLAN 849 | $96%

10761 | AAA | IEEE 802.11ax {160MHz. MCS6, 99pc duly cycle) WLAN 858 | 296%

10762 | AAA | IEEE B02 11ax (180MHz. MCS7, 89pc duty cycle) WLAN 843 | +86%

10763 | AAA | IEEE B02.11ax (160MHz MCS8, 98pc duly cycle) WLAN 853 | 296%

10764__| AAA | IEEE B02 11ax {160MHz. MCS8, 99pc duty cycie} WLAN 854 | +96%

10765 AAA | IEEE 802 11ax (160MHz. MCS10, 88pc duty cycle) WLAN 854 | $968%

10766 AAA | IEEE 802 11ax {160MHz MCS11, 98pc duly cycle) WLAN 851 | £96%

¥ Unicertainty is determinad using the max, deviation from linear respense apalying rectanguler distnbutan and s exprassed for the squace of the
fiekd vaue

e r——————
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[CALIBRATION CERTIFICATE

Obyect D2450V2 - SN:896

Calibration procedura(s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Calibration cate: May 30, 2018
This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S1)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate
All calibratons have been conducted in the closed laboratory facility: environmant temparature (22 + 3)°C and humidity < 70%
Calibration Equipment used (MATE critical for calibeation)
Primary Standards |ID# Cal Do (Certiticate No.) Scheduled Calibration
Power mater NRP | sN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19
Power sensor NRP-291 [ sh: 103244 04-Apr-18 (No. 217.02672) Apr19
Power sensoc NRP-Z91 | BN 103245 04-Apr-18 (No. 217-02673) Apr-19
|
Refarance 20 dB Attenuaior ;SN 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-19
Type-N mismatch combination | SN, 5047 2 1 06327 04-Apr-18 (No. 217-02683) Apr-19
Reference Probe EX3DV4 SN 7345 30-Dec-17 (No. EX3-7348_Dec17) Dec18
DAE4 | SN 601 26-Oct-17 (No. DAE4-601_Oct17) Oct-18
Secondary Standards __lo# Check Date {in house) Scheduled Check
Power meter EPM-442A SN GB37480704 07-0ct-15 (in house chock Dct-16) In house check: Oct-18
Power sensor HP B4B1A SN US37292783 07-Oct-15 (in house chack Oct-16) In house check: Oct-18
Power sensor HP B4B1A SN, MY41092317 07-0ct-15 (In house check Oct-16) In house check: Oct-18
AF generstor RSS SMT-06 SN 1000872 15-Jun-15 (In house check Oct-18) In house check: Oct-18
Network Anatyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-17) In house check: Oct-18
Name Function Signature
Colibrasted by Manu Seitz Laboratory Technician .
lssued. May 31, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory -
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Calibration Laboratory of c\-w‘g'm,,’ S Schweirerischer Kaiibe

Schmid & Partner % G Service suisse détaionnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 6004 Zurich, Switzeriand Y ,ﬁ\x S  Swiss Calibration Service

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

The Swiss Accraditation Service I one of the signatories to the EA

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: 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.

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

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

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

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

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

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

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

Cerificate No: D2450V2-896_May18 Page 20f 8

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 431-716, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Test report No.:
KES-SR-19T0008
Page (71 ) of (97)

Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52 101
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =S mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220:02)°C 382:6% 1.85 mho/m £ 6%
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW input power 13.1 Whkg
SAR for nominal Head TSL parameters normalized to 1W 51.4 Wkg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.11 Wikag
SAR for nominal Head TSL parameters normalized to 1W 24.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220£02)°C 523:26% 1.99 mho/m 2 6%
Body TSL temperature change during test <05C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.4 Wikg
SAR lor nominal Body TSL parametars normalized 10 1W 49.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 579 Whg
SAR lor nominal Body TSL parameters normalized 10 1W 23.0 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-806_May18
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Antenna Parameters with Head TSL

Appendix (Additional assessments outside the scope of SCS 0108)

Impedance, transformed to feed point

55.00+26Q

Return Loss -254dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point S5020Q+290
Retum Loss -308d8B
General Antenna Parameters and Design
Electrical Delay (one direction) l 1157 ns ]

according to the Standard

feedpoint may be damaged

Additional EUT Data

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

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

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

Manufactured by

SPEAG

Manufactured on

June 18, 2012

Cenrtificate No: D2450V2-896_May18
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DASYS5 Validation Report for Head TSL

Date: 30.05.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:89%6

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz; o = 1.85 $/m; &, = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz: Calibrated: 30.12.2017
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 26.10.2017
s Phuntom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

= DASY5252.10.1(1476); SEMCAD X 14.6.11(7439)

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

Reference Value = 115.6 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.11 W/kg

Maximum value of SAR (measured) = 21.6 Wikg

dB
0
-5.00
-10.00
-15.00
-20.00
-25.00
0dB=21.6 W/kg= 1334 dBW/kg
Cortficate No. D2450V2-896 May18 Pageb5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:8%6

Communication System: UID (0 - CW; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz; 6 = 1.99 S/m; ¢, = §2.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.01, 8.01, 8.01) @ 2450 MHz, Calibrated: 30.12.2017
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibruted: 26.10.2017

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS

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

Reference Value = 107.2 V/m: Power Drift = -0.05 dB

Peak SAR (extrupoluted) = 24.5 W/kg

SAR(1 g) = 124 W/kg; SAR(10 g) =5.79 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

-5.00

-15.00

-20.00

-25.00

252.10.1(1476); SEMCAD X 14.6.11(7439)

Date: 29.05.2018

0dB =204 W/kg = 13.10 dBW/kg
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Impedance Measurement Plot for Body TSL

29 May 2018 10:19:39
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

Accradited by the Swiss Accradistion Sewvice (SAS)

Schwelzerischer Kalibrierdionst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

cient  KES (Dymstec)

Certificate No: DSGHzV2-1170_Jan18

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1170

Casbration procedureds)

QA CAL-22.v2

Callbration date:

January 25, 2018

Calibration Equipment used (MATE critical for caleation)

Calibration procedure for dipole validation kits between 3-6 GHz

This calibration certiticate documents the traceability to nationa! standards, which realize the physical units of meastrements (S1)
The measurements and the uncertainties with confidence probabiity are given on the following pages and aze pan of the centificale

All casbrations have been conducted in the ciosad laboratory taciity: environment temperature (22 + 3)°C and humidity < 70%,

Thiz calibration cerficate shall not be reproduced except in full without witten spproval of the Isbaratory.

Primary Standards Dw Cal Date (Certificats No.) Scheduled Callbration
Power metar NRP SN: 104778 O4-Apr-17 (No. 217-0252100522) Apr-18

| Power sansor NAP-Z91 SN: 103244 04-Apr-17 (No. 217-02521) Apr18
Power sensor NAP-Z91 SN- 103245 04-Ape-17 (No. 217402522) Ape-18
Reference 20 dB Altenuator SN: 5058 {20k) O7-Apr-17 (No. 217-02528) Apr-18
Type-N mismatch combination SN: 5047.2 / 06327 G7-Ape-17 (No. 217-02529) Apr-18
Reference Probe EX30V4 SN: 3503 30-Dec-17 (No. EX3-3503_Dec17) Dec-18
DAE4 SN 601 26-0ct-17 (No. DAE4-801_Oct117) Oct-18
Secondary Standards 0¥ Check Date (in house) Scheduled Check =i
Power meter EPM-442A SN: GB3T480704 G7-0ct-15 (in house chock Oct-16) In house check: Oct-18
Power sansor HP B431A SN: US37292783 (7-0ct-15 (in house chack Oct-18) In house chack: Oct-18
Power sensor HP 8481A SN: MY41082317 07-0ct-15 (in house check Oc-16) In house check; Cct-18
HF generator FISS SMT-06 SN: 100972 15-Jun-15 (in house check Cot-18) In house check: Oct-18
Network Analyzer HP 8753E SN: US37390665 18-0ct-01 (in house check Oct-17) In house check: Oct-18

Signature

Name Function
Catbrated by Jeton Kastratl Laboratory Technician q{
Approved by: Kafa Pokovie

Ll e

Issuwed January 25, 2018
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Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,'@‘w\* S Sswiss Calibration Service

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

The Swiss Accroditation Service ia one of the signatories to the EA

Muttilateral Ag; it for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next o the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz + 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Tempersature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m

Measured Head TSL parameters (220+02)°C 363+6% 4,50 mho/m =8 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.72 Wikg

SAR for nominal Head TSL parameters normalized to W 77.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 221 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22,1 Wikg = 19.5 % (k=2)

Certficate No: DSGHzV2-1170_Jan18
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Head TSL parameters at 5300 MHz

The foflowing parameters and calcuiations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.76 mha/m

Measured Head TSL parameters {220+£02)°C 36226% 4.60 mho/m £6 %

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

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.11 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.2W /kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.32 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calcuiations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3586 4.96 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 359+8% 479 mho/m £6 %

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

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

SAR measured 100 mW input power 8.21 Wrkg

SAR for nominal Head TSL parameters normalized to 1W 82.1 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input pawer 2.33 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The iollowing parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0+02)°C 35826% 4.90 mho/m £ 6 %
Head TSL temperature change during test <05°C — —-
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAH measured 100 mW input power 8.35 Wikg

SAH for nominal Head TSL parameters

normalized to 1W

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

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

SAR measured 100 mW input power 2.38 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.8 W/kg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were apolied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.3 §.27 mha/m

Measured Head TSL parameters {22.0+02)°C 355+6% 511 mho/m=6%

Head TSL temperature change during test <05°C - —_
SAR result with Head TSL at 5800 MHz

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

SAR measured

100 mW Input power

7.94 Wikg

SAR for nominal Head TSL parametars

normalized to W

79.4 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.6 Wikg + 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.020.2)°C 47326% 5.41 mho/m 26 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.23 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

SAR measured

100 mW input power

203 Wikg

SAR for nominal Body TSL parameters

normatized to 1W

20.1 Wikg = 19.5 % (k=2)

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mhao/m
Measured Body TSL parameters (22.0+02)°C 471+6% 554 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 ¢cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.39 Wikg

SAR for nominal Body TSL parameters normalized to YW 73.4 W/kg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.08 W/kg |
SAR tor nominal Bedy TSL parameters nomalized to 1W 20.6 W/kg + 19,5 % (k=2)
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Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 486 5.65 mho/m

Measured Body TSL parameters (220=0.2)°C 468+6% 580 mho/m =6 %

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

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

SAR measured 100 mW input power 7.83 Wikg

SAR for nominal Body TSL parameters normalized to 1W 77.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 217 Wikg

SAR for nominal Bedy TSI parameters normalized to 1W 21.5 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mha/m

Measured Body TSL parameters (220+02)°C 466 +6% 5.94 mhoim =6 %

Body TSL temperature change during test <05°C e
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 7.88 W/kg

SAR for nominal Body TSL parameters normalized to 1W 78.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm”® (10 g) of Body TSL condition

SAR measured 100 mW input power 221 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.9 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations wera applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.2 6.00 mha/m
Measured Body TSL parameters {220+02)°C 462 +6 % 6.22 mho/m =6 %
Body TSL temperature change during test <05°'C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.50 Wikg
SAR for nomina! Body TSL parameters normalkzed 1o 1W 74.5 Wikg = 18.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.09 Wkg
SAR for nominal Body TSL parameters normalized lo 1W 20.7 Wikg = 19.5 % (k=2)
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s

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 51.30-104jQ

Retun Loss -19.8d8
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed fo feed point 51.0Q-57K

Relurn Loss -249d8B
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 529Q-60i0

Retum Loss -238dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 568Q-322

Return Loss -229dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5760-451Q

Heturn Loss -21.748
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 51.2Q-91 0

Return Loss -20.9d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5130-47 )

Retumn Loss -26.4 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point

5350Q-530

Return Loss

-242dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 592421-25 |5

Retum Loss -212dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transtormed 1o feed point 581Q-51jQ
Retumn Loss -21.106B

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.202ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole, The antanna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according o the position as axplained in the |
"Measurement Conditions”™ paragraph, The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 08, 2013
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DASY5 Validation Report for Head TSL

Date: 25.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1170

Communication System: UID 0 - CW Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; o = 4.5 S/m. &, = 36.3; p = 1000 kg/m’ ,

Medium parameters used: f = 5300 MHz; 6 =4.6 S/m; &, = 36.2; p = 1000 kg/m'

Medium parameters used: f = 5500 MHz; o = 4.79 S/m; g, = 35.9; p = 1000 kg/m”,

Medium parameters used: f = 5600 MHz: o = 4.9 S/m; & = 35.8; p = 1000 kg/m’,

Medium paramesers used: f= 5800 MHz: o= 5.11 Simy & = 35.5; p= 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration |

o Probe; EX3DV4 - SN3303; ConvF(5.75, 5.75, 5.75); Calibrated: 30.12.2017,
ConvF(5.5. 5.5, 5.5); Calibrated: 30.12.2017, ConvF(5.2, 5.2, 5.2); Calibrated: 30.12,2017,
ConvF(5.03, 5.03, 5,05); Calibrated: 30.12.2017, ConvF(4.96, 4.96. 4.96); Calibrated: 30.12.2017;

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Flectronics: DAE4 Sn601; Caiibrated: 26.10.2017
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

e  DASYS252.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 68.22 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 7.72 W/kg: SAR(10 g) = 2.21 W/kg

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

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

Reference Value = 68.97 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 29.6 Wikg

SAR(1 g) = 8.11 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 18.4 Wikg

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

Reference Value = 68.78 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.7 Wrkg

SAR(1 g) = 8.21 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.9 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan, dist=1.4dmm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.34 V/m; Power Dnft = -0.04 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 8.35 W/kg: SAR(10 g) = 2.38 W/kg

Maximum value of SAR (mcasured) = 19.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 67,64 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 7.94 W/kg: SAR(10 g) = 2.26 W/kg

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

dB
0

-5.00
-12.00
-18.00

-24.00

-30.00

0dB=17.1 W/keg=1233 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01,.2018
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole D5GHzV2; Type: DSGHzV2: Serial: DSGHzV2 - SN:1 170

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 3800 MHz

Medium parameters used: f = 5200 MHz; o = 5.41 8/m; £, =47.3; p = 1000 kg/m’,

Medium purameters used: f = 5300 MHz; o = 5.54 S/m; &, =47.1: p = 1000 kgfm’,

Medium parameters used: f = 5500 MHz: o = 5.8 S/m: 5, = 46.8; p = 1000 kg/m’,

Medium parameters used: f = 5600 MHz; o = 5.94 S/m; &, = 46.6: p = 1000 kg/m’,

Medium parameters used: = 5800 MHz; 6 =6.22 S/m; g, = 46.2; p = 1000 kgfm'

Phantom section: Flat Section

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

DASYS52 Configuration;

e Probe; EX3DV4 - SN3503; ConvF(5.35, 5.35, 5.35); Calibrated: 30.12.2017,
ConvF(5.18, 5.13. 5.15); Calibrated: 30.12.2017, ConvF(4.7, 4.7, 4.7); Calibrated: 30.12.2017,
ConvF(4.65. 4.63, 4.65); Calibrated: 30.12.2017, ConvF(4.53, 4.53. 4.53): Calibrated: 30.12.2017;

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

« Electronics: DAE4 Sn601; Calibrated: 26.10.2017

«  Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

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

Reference Value = 64,32 V/m: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 7.23 W/kg; SAR(10 g) = 2.03 W/kg

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

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

Reference Value = 64.53 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 7.39 W/kg: SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

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

Reference Value = 65.26 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32,1 Wikg

SAR(1 g) = 7.83 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 19.0 W/kg
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Dipole Calibration for Body Tissue¢/Pin=100mW, dist=10mm, f=56000 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.40 V/m: Power Drift =-0.04 dB

Peak SAR (extrapolated) = 32.9 Wike

SAR(1 g) = 7.88 W/kg; SAR(10 g) = 2.21 W/kg

Maximum vilue of SAR (measured) = 19.3 Wikg

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

Reference Value = 63,12 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(1 g) = 7.5 W/kg: SAR(10 g) = 2.09 Wikg

Maximum value of SAR (measured) = 18.5 Wikg

dB
0
-5.00
-10.00
-15.00
-20.00
-25.00
0dB = 18.5 W/kg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix D. SAR Tissue Specifications

Measurement Procedure for Tissue verification:
1) The network analyzer and probe system was configured and calibrated.
2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container. Trapped
air bubbles beneath the flange were minimized by placing the probe at a slight angle.
3) The complex admittance with respect to the probe aperture was measured.
4) The complex relative permittivity €’ can be calculated from the below equation (Pournaropoulos and
Misra):

o x142]
-‘L"l)

dqﬁ'd/?'c/p

. Jwe, &, phebpn ,cxp[— joy (L, €
A Lot 2! J cos ¢ '
[ln(/) a )] va:40.99

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordin
ates refer to source and observation points, respectively, rz.= p 2+ p 2 — 2pp 'cosp ', w is the angul
ar frequency, and j = +—1.

r

Table D-1 Composition of the Tissue Equivalent Matter - Head

Tissue Water SUGAR Salt DGBE BACTERIA HEC Mineral Oil | Emulsifiers
Type CIDE
HSL2450 54.9 - 0.1 45.0 - - - -
HSL5GHz 78.0 - 2.0 - - - 11.0 9.0
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Appendix E. SAR System Validation

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to
confirm measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system
validation, according to the procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-
2013. Since SAR probe calibrations are frequency dependent, each probe calibration point was validated at
a frequency within the valid frequency range of the probe calibration point, using the system that normally
operates with the probe for routine SAR measurements and according to the required tissue-equivalent
media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were confirmed in
maintaining return loss(<-20 dB, within 20% of prior calibration) and impedance (within 5 ohm from prior
calibration) requirements per extended calibrations in KDB 864664 D01v01r04.

Table E-1 SAR System Validation Summary

Return I —
SSQEm Freq. bate Probe Probe loss Impedance CW Validation Mod. Validation
Y 4 [MHz] SN Type (dB) @) Sensit Probe Probe Mod. Duty PAR
ivity Linearity Isotropy Type Factor
1 2450 2019-06-14 7359 EX3DV4 -25.7 54.8+0.9j PASS PASS PASS DSSS/OFDM PASS PASS
2 5300 2019-02-23 7359 EX3DV4 -24.5 51.5-5.9j PASS PASS PASS OFDM PASS PASS
3 5600 2019-02-23 7359 EX3DV4 -22.3 56.5-4.9j PASS PASS PASS OFDM PASS PASS
4 5800 2019-02-23 7359 EX3DV4 -22.0 56.8-3.3] PASS PASS PASS OFDM PASS PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04 for scenarios when CW probe calibrations are used with other signal types.
SAR systems were validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high
peak to average ratio (> 5 dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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Appendix F. DUT Antenna Diagram & SAR Test Setup Photographs

DUT Antenna Diagram

Note: Exact antenna dimensions and separation distances are shown in the Technical Descriptions in the
FCC Filing.
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EUT Photo

Front Side of EUT

Rear Side of EUT
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Body SAR Setup Photo

Antenna 1l

Antenna 2
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