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1 Testing Laboratory
Company Name SGS Korea Co., Ltd. (Gunpo 3 Laboratory)
Address 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
Telephone +82 +31 - 428 - 5700
FAX +82 +31 - 427 - 2371
2 Details of Manufacturer
Applicant 10 Factory Inc
Address 31" Floor S Bulding, Songdo Techno Park IT Center, 32, Songdogwahak-ro,
Yeonsu-gu Incheon 21984 Republic of Korea
Email mspark@tvakorea.com
Phone No. +82-270-7542-3737
3 Description of EUT(s)
EUT Type Air Drop Equipment
Model Name FAD-1000
Serial Number #1
Mode of Operation LoRa
Duty Cycle 1.153 (LoRa)
Body worn Accessory None
Tx Frequency Range 905.0
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5 Test Methodology
ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency

Electromagnetic Fields, 3 kHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as averaged over any

1 gram of tissue for portable devices being used within 20 cm of the user in the uncontrolled environment.

Test tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the following
published KDB procedures.

In additions;

KDB 865664 D01v01r04

SAR Measurement Requirements for 100 MHz to 6 GHz

KDB 447498 D01v06

Mobile and Portable Devices RF Exposure Procedures and
Equipment Authorization Policies

KDB 447498 D02v02r01

SAR Measurement Procedures for USB Dongle Transmitters

KDB 248227 D01v02r02

SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters

KDB 615223 D01v01r01

802.16e/WiMax SAR Measurement Guidance

SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet

KDB 616217 D04v01r02

Computers
KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios
KDB 648474 D03v01104 Evaluation and Approval Considerations for Handsets with Specific

Wireless Charging Battery Covers

KDB 648474 D04v01r03

SAR Evaluation Considerations for Wireless Handsets

RF Exposure Considerations for Low Power Consumer Wireless Power

Jo0ooodoOdx =

KDB 680106 D01v02 .
Transfer Applications

KDB 941225 D01v03r01 3G SAR Measurement Procedures

KDB 941225 D05v02r05 SAR Evaluation Considerations for LTE Devices

KDB 941225 D06v02:01 SAR E.V.a'luatlon Procedures for Portable Devices with Wireless Router
Capabilities

KDB 941225 D07v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices

6 Testing Environment

Ambient temperature

: 18°C ~ 25°C

Relative humidity

:30% ~ 70%

Liquid temperature of during the test i <
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7 Specific Absorption Rate (SAR)

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

7.2 SAR Definition
The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an

incremental mass (dm) contained in a volume element (dv) of a given density (p). The equation description is as

SAR — d (dW) . d (dW)
—dt\dm/  dt\pdv
SAR is expressed in units of Watts per kilogram (W/kg)

below:

SAR measurement can be either related to the temperature elevation in tissue by

( ot )
Where: C is the specific head capacity, 0T is the temperature rise and 6t is the exposure duration, or 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.
However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.
7.3 Test Standards and Limits
According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published
by the American National Standards Institute (ANSI) for localized specific absorption rate (““‘SAR”’) in Section 4.2
of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the

frequency range from 100
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8 The SAR Measurement System

A block diagram of the SAR measurement System is given in Fig. 1. This SAR Measurement System uses a

Computer-controlled 3-D stepper motor system (SPEAG DASY6 professional system). The model EX3DV4 field

probe is used to determine the internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|2)/ p

where ¢ and p are the conductivity and mass density of the tissue-simulant.

The DASY 6 system for performing compliance tests consists of the following items:

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

¢ A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid.
The probe is equipped with an optical surface detector system.

¢ Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with

standard or rechargeable batteries. The signal is optically transmitted to the EOC.

=l B= B

[-l Y ..r:rl s

Fig 1. The microwave circuit arrangement used for SAR system verification

¢ The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the
digital communication to the DAE and for the analog signal from the optical surface detection. The EOC is
connected to the measurement server.

¢ The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the
robot operation and fast movement interrupts.

* A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

¢ A computer operating Windows 8.1 Pro.

e DASYS software.

¢  Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc.

¢ The SAM twin phantom enabling testing left-hand and right-hand usage.

*  The device holder for handheld mobile phones.

¢ Tissue simulating liquid mixed according to the given recipes.

*  Verification dipole kits allowing to validate the proper functioning of the system.
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9 System Components

9.1 Probe
Construction : Symmetrical design with triangular core.
Built-in shielding against static charges.
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)
Calibration : Basic Broad Band Calibration in air Conversion Factors
(CF) for HSL 835 and HSL1900.
Additional CF-Calibration for other liquids and
frequencies upon request.
Frequency : 10
EX3DV4 E-Field Probe
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10 SAR Measurement Procedures

10.1 Normal SAR Measurement Procedure

Step 1: Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest

measurement point to phantom surface. The minimum distance of probe sensors to surface is 1.4
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 >

=3GH=z >3 GHz
Maximum distance from closest measurement point
h 3 i 5+ 14 M+
{geometric center of probe sensors) to phantom surface &1 mm &5In(2) £0.5 mm
Mmfimum probe angle from probe axis to phantom 300 4 1° 20° 4 (¢
surface normal at the measurement location -
=2 GHz: = 15 mm 3-4GHz=12mm
2-3GHz: < 12mm 4-6GHz < 10 mm
Maximum area scan spatial resolution: A% e A¥ e When the x or y dimension of the test device, in the

measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device,

’ : : <2GHz: <8 mm 3-4GHz <5mm’
Maximum zoom scan spatial resolution: AXzae. AYzeom 73 GHz <5 . 4 —6GHz: <4 .
2- z: = 5 mm - £ =4 mm

I-4GHz =4 mm

uniform grid: Azg.in) <5 mm 4-3GHz =3 mm

5—06GHz <2 mm

Maximum zoom scan AZpoonk 1 ): between 3 -4 GHz: =3 mm
spatial resolution, 1" two points closest =4 mm 4-5GHz <2.5 mm
normal to phantom to phantom surface §-6GHz =2 mm
surface graded
grid

'M-Lxur.“]} 1 _?:

between subsequent < 1.5 Adzendn=1)

paints

3-4GHz =28 mm

X, Y, 2 =30 mm 4-5GHz =25 min

5-6GHz =22 mm

Mote: 8 is the penctration depth of a plane-wave at normal incidence to the tissue medium; see drafi standard IEEE
P1528-2011 for details.

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
KOB 447498 is < 1.4 Wikeg, =8 mm, =7 mm and < 5 mm zoom scan resolution may be applied, respectively, for
2GHz o 3 GHa 3 GHz to 4 GHz and 4 GHz to 6 GHz

Minimum zoom scan
volume
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11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy

verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see if the

measured SAR was within +/- 10% from the target SAR values. These tests were done at 835
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12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in
conjunction with Agilent E5S071C Network Analyzer(300
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13 Instruments List
Test Platform SPEAG DASY6 Professional
Location 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea
Manufacture SPEAG
Description SAR Test System (Frequency range 300 MHz — 6 GHz)
sovar Rerens | DAt 2
Hardware Reference
Equipment Type Serial Number Cal Date Cal Interval Cal Due
Robot TX60 L F16/55FYA1/A/01 N/A N/A N/A
Phantom SAM Phantom 1905 N/A N/A N/A
Verification Dipole D835V2 490 2016-05-25 Biennial 2018-05-25
Diclectric Assessment DAK-3.5 1228 2016-11-17 |  Annual | 2017-11-17
DAE DAE4 1430 2017-03-16 Annual 2018-03-16
E-Field Probe EX3DV4 7413 2016-06-29 Annual 2017-06-29
Network Analyzer E5071C MY46111535 2016-05-24 Annual 2017-05-24
Power Meter N1914A MY56120017 2016-07-06 Annual 2017-07-06
Power Sensor N8481A MY56120026 2016-07-06 Annual 2017-07-06
Power Sensor N8481A MY56120030 2016-07-06 Annual 2017-07-06
V‘g;‘r’;f;tgo‘;al SMBV100A 262093 2016-07-06 Annual 2017-07-06
RF Amplifier AMP2027 10008 2016-07-12 Annual 2017-07-12
D“alclzgsgrional 778D MY52180578 | 20160706 | Amnual | 2017-07-06
LP Filter WL 002355 1 2016-08-19 |  Annual | 2017-08-19
Attenuator 2 BY6201 2016-08-16 Annual 2017-08-16
Attenuator 2 CB6049 2016-08-16 Annual 2017-08-16
Attenuator 05AS102-K03 A2 2016-12-15 Annual 2017-12-15
Digital Hygro- TE-201 TE-201-1 2016-08-12 |  Annual | 2017-08-12
Digital Thermometer SDT25 16031500243 2016-08-12 Annual 2017-08-12
Signal Analyzer FSV7 103082 2016-07-06 Annual 2017-07-06
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14 FCC Power Measurement Procedures

The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If

conducted power deviations of more than 5 % occurred, the tests were repeated.

15 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. Test highest reported SAR results are identified on the grant of equipment authorization
according to procedures in KDB 690783 D01v01r03.

16 Maximum Output Power Specifications
This device operates using the following maximum output power specifications. SAR values were scaled to the
maximum allowed power to determine compliance per KDB Publication 447498 D01v06

16.1 LoRa Maximum Output Power Specifications

Average power for Production (
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18 Transmit Antenna Separation Distances
Per FCC KDB 447498 D01v06, the SAR exclusion threshold for distances < 50
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19 Duty Cycle used for SAR Testing

Spectrum ] ':%t

Ref Level -10.00 dBm & RBW 1 MHz
Att 10 dB & SWT 50 ms VBW 1 MH:z
SGL TRG:¥VID

@ 1Pk Clrw

-

D3[1] 1.21 dB

17.4638 ms
: M1[1] -20.58 dBm
e T His 3 17.5362 ms

=20 dBm

=40 dBm

=50 dBm

TRG -56.000 dBm

=60 dBm

-30 dam

-90 dBm

-100 dBm

CF 905.0 MHz 691 pts 5.0 ms/ |

Marker f

| Type | Ref | Trc | ¥-value | Y-value |  Function | Function Result |
M1 [ 1] 17.5362 ms | -29.58 dBm |
D2; Ml 1] 15.1449 ms -0.05 dB
D3 M1 1 17.4638 ms -1.21 dB

P "
[ )y D -'7

LoRa Duty cycle measurement
Ton=15.14 ms

Tont Tog=17.46 ms

Duty Cycle = (Toq; Tont Togr) x 100
86.7 % = (15.14/ 17.46) x 100
SAR Crest Factor=1/0.867 = 1.153

LoRa Duty cycle: 86.7 %
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20 SAR Data Summary
Body SAR
| EUT | Traffic Channel Power(dBm) Peak SAR 1-g SAR Scaling | 1-g Scaled ‘ Plot |
Position Mode Frequency of Area (Wike)) Factor SAR No
( Scan(W/kg) (Power) (W/kg)
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21 SAR Measurement Variability
21.1 Measurement Variability
Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency band,
which was determined by the SAR probe calibration point and tissue-equivalent medium used for the device
measurements. When both head and body tissue-equivalent media were required for SAR measurements in a
frequency band, the variability measurement procedures were applied to the tissue medium with the highest measured
SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These additional
measurements were repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device was returned to ambient conditions (normal room
temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.
SAR Measurement Variability was assessed using the following procedures for each frequency band:
1. When the original highest measured SAR is > 0.80 W/kg, the measurement was repeated once.
2. A second repeated measurement was preformed only if the ratio of largest to smallest SAR for the original and first
repeated measurements was > 1.20 or when the original or repeated measurement was > 1.45 W/kg (~ 10% from the 1-
g SAR limit).
3. A third repeated measurement was performed only if the original, first or second repeated measurement was > 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements is > 1.20.
4. Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg
21.2 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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Appendix A.1 Verification Test Plots for 835 MHz

Drate: 2001 7-04-21

Test Laboratory : SGS Korea (Gunpo Laboratory)
File Mame: 835MHz Venfication da$3.0

Input Power - 100 mW
Ambient Temp : 227 °C Tissue Temp : 219 °C
DUT: Dipole 835 MHz DS35V2; Type: DE35V2; Serial: DE35V2 - SN:49%0

Commumication Systerm: UID 0, CW (0); Frequency: 835 MHzDuty Cvele: 1:1
Medium parameters used: =835 MHz, 6= 0936 S/'m; & = 53.786; p= 1000 kg/m’
Phantom section: Flat Section

DASY 52 Configuration:

= Probe; EX3DVY - SNT413; ConvF(9.34, 9.34, 9 34); Calibrated: 6/29/2016;
- Bensor-Surface: | 4mm { Mechameal Surface Detection)

- Electromics: DAE4 8nl430; Cahbrated: 316/2017

- Phantom; Twin-SAM V.5.0 SN:1905; Type: SN:1905; Senal: SN:1905

- DASYS52 52.E8(1258)SEMCAD X 14.6.10(7T37)

Verification/835MHz Verilication/Area Scan (61x121x1): Interpolated gnd: d=1.500 mum, dv=1.500 mm
Maximum value of SAR (interpolated) = 1.35 Wikg

Verification/835MHz VerificationZoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dr=5mm

Reference Value = 39.29 Vim; Power Dnft =-0.13 dB

Peak SAR (extrapolated) = 1.48 Wikg

SAR(1 g) = 0.999 W/kg SAR(10 g) = 1665 W/kg

Maximum value of SAR (measured) = 1.32 Wikg

Wikg
1.350

1.060
0810
0.540

0.270
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Appendix A.2 SAR Test Plots for LoRa

Test Laboratory : 8GS Korea (Gunpo Laboratory)
File Name: LoRa Low Chamel 205MHz Edeel das3- 0

Ambient Temp : 22.7°C Tissue Temp: 21 9°C

DUT: FAD-1004; Type: Air Drop Equipment; Serial: #1

Communication System: UID 0, LoRa (0); Frequency: 905 MHzDuty Cycle: 1:1.153
Medium parameters used: £= 905 MHz; o= 1,009 $/'m; & = 53.166; p = 1000 kg/m’

Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX30VY - SNT413; ConvF(9.34, 9.34, 9.34); Calibrated: 6/29/2016;

- Bensor-Surface; 1 4mm ( Mechanical Surface Detection)

- Electromics; DAE4S Snl430; Calibrated: 3162017

- Phantom: Twin-SAM V5.0 SN:1905; Tvpe: SN:1905; Senal: SM: 1905
- DASY 52 52 8B(1258)SEMCAD X 14.06.10{T372)

Drate: 2001 7-04-21

Body/LoRa_Low Channel_905MHz_Edge1/Area Scan (61x81x1): Interpolated gnd: dyv=1.500 mum,

dy=1.500 mm
Maximum value of SAR (interpolated) = 0,108 Wika

Body/LoRa_Low Channel_205MHz_Edgel/Zoom Scan (5x6x7)/Cube 0: Measurement gnd: dx=8mm,

dv=8mm, de=5mm

Reference Value = 8.862 Vim;, Power Dnfl=10.13 dB
Peak SAR (extrapolated) = 0.113 Wikg

SAR(1 g) = 0.068 Wike SAR(10 g) = 0.042 Wikg
Maximum value of SAR (measured) = 00936 Wikg

Wikg
D108

0.086
0.06%
0.043

0.022
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Appendix B.1 Uncertainty Analysis DASY 6#2

Measurement uncertainty for 300 MHz to 6 GHz averaged over 1 gram

a b c d e = f(d,k) g = k
cxgle
Uncertainty Component Section in Tol Prob . - Ci lg Vi
IEEE 1528 (%) Dist. (1g) ui (%) | (Veff)
Probe calibration E2.1 6.55 N 1 1 6.55 0
Axial isotropy E.2.2 4.7 R 1.73 0.71 1.92 0
Hemispherical isotropy E.2.2 9.6 R 1.73 0.71 3.92 o'l
Boundary effect E23 1.0 R 1.73 1 0.58 o'l
Linearity E24 4.7 R 1.73 1 2.71 0
System detection limit E.2.5 0.3 R 1.73 1 0.14 o0
Readout electronics E.2.6 0.3 N 1 1 0.30 ©
Response time E.2.7 0.5 R 1.73 1 0.29 0
Integration time E.2.8 2.6 R 1.73 1 1.50 0
RF ambient Condition - Noise E.6.1 3.0 R 1.73 1 1.73 G
RF ambient Condition - reflections E.6.1 3.0 R 1.73 1 1.73 0
Probe Positiones E.6.2 1.5 R 1.73 1 0.87 ©
Probe Positioning E.6.3 2.9 R 1.73 1 1.67 0
Max. SAR evaluation E.5.2 1.0 R 1.73 1 0.58 ©
Test sample positioning E.4.2 0.3 N 1 1 0.31 9
Device holder uncertainty E4.1 3.6 N 1 1 3.63 4
Quibut power variation 6.6.3 5.0 R 1.73 1| 280 | o
Phantom uncertainty E3.1 6.1 R 1.73 1 3.52 el
{J(iiccleli/ii(zlit(i:gl? (i“;lgltlilvtigget values E.32 >0 R 173 0.64 1.85 *
_Lﬁzi‘glfr‘;ﬁf:;:ﬁzrtainty E3.2 1.8 N 1 0.64 | 1.13 5
Hauid ggrirrfl;gllr\lllgrge el E33 5.0 R 173 | 06 | 173 | w
?igg;guﬁzﬁ;ttizﬁértainty E3.3 17 N ! 0.6 1.03 ?
Combined standard uncertainty
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Appendix C.1 Calibration certificate for Probe(S/N 7413)
Calibration Laboratory of 20, S Schwalzarischer Kalibeinrdienst
Schmid & Partner %‘ =" C Service suisse détaioanage
Engineering AG = g Serizio sviztero di taratura
Zoughaussirasse 43, 8004 Zurich, Switnerland ey Swiss Calibestion Sorvica
LT L
Arciediied ty the Swiss Actreciaton Serves |SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signajones o the EA
Multilateral Agreaemant for the recognition of calibration certificates
cient SGS Korea (Dymstec) Cortificats No: EX3-T413_Junié
|CALIBRATION CERTIFICATE |
F
Oyect EX30VA4 - SN:7413 Ll
P
777
Cakbrnton procedure(s) OA CAL-D1.v3, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes Auif 0, i
Cabration Satn; June 29, 2016
T calibraton cenfcate docomants he nceabdty 1 antonal standards, wheh reales the pRyscal unils of Maddursmants {31)
The measunemants and the encotantes wih confidencs probatlify ane gen on 1he lollowing pages and are part of ihs confcain
Al calibrations hawe been conducind in e closed laborory taclity; arvronment iemperiure (27 + 3)°C and humidity < T0%
Calibration Equymant ymaed (MATE critcsl for calitranon|
Pramary Stnnascl L] | Cal Dale (Conficals No | | Schadised Cakbeabon
| Poenr meser WRP Sl 1047TH O8-Apr 18 (Mo, 217023500285 | g7
| Posesr $an50r NRP-Z91 S 103244 O-Apr-18 (Mo, 217-07288) | apr-17
Prwar sansoe NRP-Z81 S 103245 | 06-Ape-18 [No. 21702288} | AgeaT
| Redgrence 70 o8 Atanuator SM: 55277 () | O5-Ape-18 [No. 217-02293) | ApraT
Fstarance Probe ES3VZ SN: 313 | 31-Dec-15 (No. ES3-3013 Dects) | Dec-16
DAE4 Sh: 660 | D15 (o, OAES-G60_ Dz 15) D16
Secondary Slandands 0] | U‘vll'_[,-l st (v v Schaduled Chack
Powar maler E44108 SN OB IETY | DE-Ape-18 (im house chack Jun-16) In houss checc Jun-18
Power sersor E44134 | SN MY4148808T | DG-Ape-16 [ housa chock Jun-16) In house check: Jun-T8
Prowiir senace E44128 | SN 000110210 06-Ape- 18 [in houss chock Jun-18] In hoime chock Jun-18
RF gonerabor HP SS4BC | Sk USIR42001 700 O-Aug-55 (in house chock Jun-16) Ini house checkc Jun- 1R
Matwork Analyrer MP B751E | BN USITIOGERS 18001 fim housa check Ol 15) In house chech. Det-18
Mamia Funchon [ L
Calawatna by Mcrnl W et Latrmipey Technian ?&.
Agipraved by Wt Prosenc Tochraal Managss M
lIssund- Jane 28, 2016
_:r_tl'l calibralin cortfeals Ahal nol be reproduced mﬂlflywﬁﬁrﬁullnmvﬂw:gjhgmllm
Cartificate Mo, EX3-T413_Jun18 Page 1of 38
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Calibration Laboratory of A Schwoszerischar Kalibriardien
Schmid & Partner g 2 Servoe sies dslonougs.
Engineering AG % s Sarvizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand %’wﬁw\f Swiss Callbration Service
Accradied by ffe Swith Atoreditaton Serice [SA5) Azcreditation bo.: SC5 0108

Tha Swiss Accreditstion Service ks one of the signalonies to the EA
Multilatoral Agreemaont for the recognition of calibration cerificates

Glossary:

TSL tissue simulating kguid

NORM:x, v,z sansitivity in free space

ConvF sensitivity in TSL  NORMx,y.z

pcpP dinde compression poin

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

ABCD maodulation dependent linearization parameters

Polarization ip i rofation around probe axis

Polatization 5 B rotation around an axis thal is in the plana normal o probe axis (@l measureamaent centar),
L, B =0 s nomal to probe axis

Connactor Angla Information used in DASY system to align probe sensor X (o the robot coordinate system

Calibration is Performed According to the Fellowing Standards:

8] |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tachniques”, Juna 2013

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

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

d) KDB BE5E64, “SAR Measuremen! Reguirements for 100 MHz to 8 GHz"

Maﬁmds Applied and Interpretation of Parameters:
NORMx,y,z: Assessed for E-field polarization & = 0 (f 5 9500 MHz in TEM-cedl > 1800 MHz: R22 waveguide),
MORMz,y.z are only intermediate values, |e., the uncertainties of NORM:x,y.z does nol affect the E*-field
uncertainty insida TSL (see balow CanvF)

s NORM{x y.x = NORMxy, 2 * frequency_response (sea Frequency Response Chart). This linearization s
Implemanted in DASY4 software versions later than 4.2, The uncertainty of the frequency response s included
in the siated uncertainty of ComeF,

s  DCPxy.r DCP are numerical inearzation parameiers assessed basad on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media

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

e Axyz Bxyz Coyir Dxyr VRxyz A B C Darenumerical inearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nos
madia. VR is the maxamum calibration range expressed in RMS voltage across the diode.

« ComvF and Boundary Efect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for > B00 MHz. The same selups are used for assessmaent of (he parameters applied for
boundary compensation (alpha, dapth) of which typical uncerainty values ara givan, Thase paramalers arne
used in DASYY software to improve probe accuracy clase to the boundary. The sensitivity in TSL corresponds
o NORMzx, .z * ConvF whereby the unceriainty comesponds to that given for ConvF. A frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the valkdity from £ 50 MHz to £ 100
MHz

= Spherical isolropy (30 deviahon from isolropy): in a field of low gradsents realized using a flat phantom
exposed by a patch antenna,

= Sensor Offset: The sansor offsel cormesponds to the offset of vinual measurement center from the probe tip
(on probe axis). No lolerance requered.

= Conneclor Angle: The angle is assessad using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 - 5N:7413 June 29, 2016

Probe EX3DV4

SN:7413

Manufactured: March 10, 2016
Calibrated: June 29, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systemn!)

Certificate No: EX3-7413_Jun16 Page 3 of 38

Report File No:  F690501/RF-SAR002460 Date of Issue :  2017-04-26
(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.

10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr

Page: 27/74

EX3DV4- SN:7413

June 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Basic Calibration Parameters

Sensor X

Sensor Y Sensor Z Une (k=2)
Norm (uVI(Vim)H)" 0.46 0.60 0.43 +101 %
DCP (mV)° 119.6 99.6 97.1
Modulation Calibration Parameters
uiD Communication System Mame A B c D VR Unct
dB dBvuv dB mV (k=2)
0 cW I x| o0 0.0 1.0 | 000 | 1181 | =35%
¥ 0.0 0.0 1.0 137.1
Z 0.0 0.0 1.0 146.6
MNote: For details on UID parameters see Appendix.
Sensor Model Parameters
c1 c2 o L T2 T3 T4 T5 T6
fF fF v ms.V—? ms.V™' ms g v
X 51.84 351.8 30.35 15.19 0.528 4.987 0.328 0.295 0.994
Y 50.91 381 3576 | 14.85 0.972 5.02 1.629 0.199 1.007
z 54.25 410.3 36.43 15.21 1.066 5.005 0.612 0.491 1.005

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of Norm X,¥ Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and ).
* Numerical linearization parameter uncertainty not required.

© Uncertainty is determined using the max, deviation from linear resporise applying rectangular distribution and is expressed for the square of the

field value
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EX3DV4- SN:7413 June 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth® Unc

f(MHz)® | Permittivity” (sim)© ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 9.74 9.74 9.74 044 | 0.80 +12.0%
835 415 0.80 9.28 9.28 9.28 048 | 080 +12.0%
900 41.5 0.97 9.15 9.15 9.15 0.30 1.01 £12.0%
1750 40.1 1.37 7.94 7.94 7.94 0.31 0.80 £12.0%
1900 40.0 1.40 7.70 7.70 7.70 0.37 0.80 +12.0%
2000 40.0 1.40 7.67 7.67 7.67 0.26 0.80 +12.0%
2300 395 1.67 7.34 7.34 7.34 0.33 0.80 +12.0 %
2450 39.2 1.80 6.98 6.98 6.98 0.27 0.93 £12.0%
2600 39.0 1.96 6.82 6.82 6.82 0.29 0.80 £12.0%
5200 36.0 4.66 5.41 5.41 5.41 0.35 1.80 +13.1%
5300 35.9 4.76 5.15 5.15 5.15 0.35 1.80 +13.1%
5600 35.5 5.07 4.54 4.54 4.54 0.40 1.80 +£13.1 %
5800 35.3 527 458 | 458 4.58 0.45 1.80 +13.1 %

" Frequency validity above 300 MHz of + 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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

“ Alpha/Depth are determined during calibration. SFEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:7413 June 29, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f (MHz) & Permittivity © (sim)* ConvF X | ConvFY | ConvFZ | Alpha® (mm) (k=2)
750 55.5 0.96 9.31 9.31 9.31 0.42 0.82 +12.0%
835 55.2 0.97 9.34 9.34 9.34 047 0.83 +120%
1750 53.4 1.49 7.66 7.66 7.66 0.39 0.80 +120%

1900 53.3 1.52 7.44 7.44 7.44 0.40 0.89 +120% |

. 2450 52.7 1.95 7.07 7.07 7.07 042 0.80 +12.0%
2600 525 2.16 6.84 6.84 6.84 0.36 0.80 +12.0%
5200 49.0 5.30 4.68 4.68 4.68 0.45 1.90 +13.1%
5300 48.9 5.42 4.44 4.44 4.44 0.50 1.80 +13.1 %
5600 48.5 5.77 3.85 3.85 3.85 0.50 1.90 +131%
5800 48.2 6.00 416 | 416 4.16 0.50 1.90 +131 %

4 Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments al 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. Af frequencies above 3 GHz, the validity of tissue parameters (¢ and «) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled targel tissue parameters.

% plpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , fuai= 1900 MHz)
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Uncertainty of Linearity Assessament: £ 0.6% (k=2
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Conversion Factor Assessment

I'= B35 MHz WGLS R (H_comF) I = 1800 MHz WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f=900 MHz
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Uncertainty of Spherical Isotropy Assessmeont: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7413

Other Probe Parameters

Sensor Arrangement Triangular
Connector Ahgie {_"}_ o 62
Mechanical Surface Detection Mode enabled

“'C')"p'iiéé't Surface Detection Mode disabled
Probe Overall Length B 337 mm
Probe Body Diameter 10 mm
Tip Length o 9mm

| Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Appendix: Modulation Calibration Parameters
uiD Communication System Name A B [ D VR Max
dB dBpV dB mv Unc®
(k=2)
0 cw X | 000 0.00 00 | 000 [ 1181 | +35%
Y | 0.0 0.00 1.00 137.1
Z | 000 0.00 00 1466
10010- | SAR Validation (Square, 100ms, 10ms) | X | 2.41 8488 | 947 | 1000 | 200 | 296%
CAA
Y | 352 6966 | 12,77 20.0
Z | 304 67.77 | 11.85 20.0
10011- | UMTS-FDD (WCDMA) X | 152 7562 | 1974 | 000 | 1500 | 96 %
CAB
Y | 106 67.55 | 15.45 150.0
Z | 101 66.54 | 14.85 150.0
10012- | IEEE 802.11b WiF: 2.4 GHz (DSSS, 1 X | 126 6646 | 1691 | 041 | 1500 | *96%
CAB Mbps)
Y | 120 63.91 | 15.26 150.0
zZ | 147 6346 | 14.93 150.0
10013- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 485 66.98 | 1696 | 146 | 1500 | *96%
CAB OFDM. 6 Mbps)
Y | 481 66.60 | 17.02 150.0
Z | a9 66.40 | 16.90 150.0
10021- | GSM-FDD (TDMA, GMSK) X | 2740 | 9223 | 2037 | 939 | 500 | £96%
DAB
Y | 10000 | 113.97 | 27.83 50.0
Z | 3889 | 100.98 | 24.44 50.0
10023- | GPRS-FDD (TDMA, GMSK, TN 0) X | 1664 | 8651 | 18.78 | 957 500 | *95%
DAB
Y | 7735 | 11048 [ 27.03 50.0
Z | 2441 9485 | 2281 50.0
10024- | GPRS-FDD (TDMA, GMSK, TN 0-1) X | 10000 | 10459 | 2212 | 656 | 600 | +96%
DAB
] Y | 100.00 | 112.13 | 2589 60.0
Z | 100.00 | 11044 | 2510 60.0
10025- | EDGE-FDD (TDMA, BPSK, TN 0) X | 497 7374 | 2631 | 1257 | 500 | $96%
DAB
Y | 1262 | 102.74 | 40.61 50.0
Z | 497 7263 | 26.35 50.0
10026- | EDGE-FDD (TDMA, 8PSK, TN 0-1) X | 1284 | 9671 | 3282 | 956 | 60.0 | t96%
DAB
Y | 1379 | 100.77 | 3559 0.0
Z | o958 90.06 | 31.02 60.0
10027- | GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 10000 | 10457 | 2147 | 480 | 80O | *96%
DAB
Y | 10000 [ 112.09 | 2509 80.0
Z | 10000 | 109.64 | 23.98 80.0
10028- | GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 100.00 | 106.09 | 21.56 | 355 | 1000 | +96%
DAB
¥ 100.00 113.22 24.91 100.0
Z 100.00 109.92 23.45 100.0
10029- | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X | 784 8593 | 2795 | 7.80 | 800 | :96%
DAB
Y | 747 8625 | 29.10 80.0
Z | 636 8143 | 26.65 80.0
10030- | IEEE 802.15.1 Bluetooth (GFSK, DH1) | X | 100.00 | 10349 | 21.24 | 530 | 700 | #96%
CAA
Y | 10000 | 110.65 | 24.75 70.0
Z | 10000 | 108.68 | 23.85 70.0
10031- [ IEEE 802.15.1 Bluetooth (GFSK, DH3) | X | 100.00 | 109.31 | 21.77 | 1.88 | 100.0 | 9.6 %
CAA
¥ 100.00 113.43 23.69 100.0
Z | 10000 | 108.52 | 2162 100.0
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10032- | IEEE 802.15.1 Blueloolh (GFSK, DH5) | X | 100.00 | 126.66 | 27.83 | 1.47 | 100.0 | 96%
CAA

Y | 100.00 | 120.12 | 2551 100.0

Z | 100.00 | 112.50 | 22.40 100.0
10033- | IEEE 802.15.1 Bluetooth (PI4-DQPSK, | X | 30.77 | 106.01 | 27.67 | 530 | 70.0 | £96%
CAA DH1)

Y | 1048 | 9131 | 2434 70.0

Z | 705 | 8465 | 2199 70.0
10034- |EEE 802.15.1 Bluetooth (PI/4-DQPSK, X 11.35 96.03 2445 1.88 100.0 +96%
CAA DH3)

Y | 310 | 7693 | 18.26 100.0

Z | 257 | 7397 | 17.07 100.0
10035- | IEEE 802.15.1 Bluetooth (P/4-DQPSK, | X | 6.32 | 8942 | 2267 | 147 | 1000 | +96%
CAA DHS)

Y| 214 | 7316 | 1662 100.0

Z | 187 | 71.01 | 15.72 100.0
10036- | IEEE 802.15.1 Bluelooth (8-DPSK, DH1) | X | 64.67 | 117.23 | 3056 | 530 | 700 | =96%
CAA

Y | 1364 | 9562 | 25.73 70.0

Z | 859 | 87.89 | 23.14 70.0
10037- | IEEE 802.15.1 Blusiooth (8-DPSK, DH3) | X | 946 | 9352 | 2368 | 1.88 | 100.0 | +96%
CAA

X 2.94 76.28 17.98 100.0

Z | 245 | 7344 | 1683 100.0
10038- | IEEE 802.15.1 Bluetooth (8-DPSK, DHS) | X | 6.74 | 9105 | 2322 | 1.17 | 1000 | 96%
CAA

Y. 2.16 73.51 16.87 100.0

Z 1.89 7133 15.96 100.0
10039 | CDMAZ000 (1xRTT, RCT) X | 13.44 | 10235 | 2680 | 000 | 1500 | +96%
CAB

Y | 191 72.32_| 1612 150.0

Z | 183 | 71.35 | 1582 150.0
10042- | 1S-54 /15136 FOD (TDMA/FDM, P4~ | X | 31.53 | 9197 | 1904 | 7.78 | 500 | *96%
CAB DAPSK. Halfrate)

¥ | 10000 | 110.31 | 2533 50.0

Z | 3246 | 9648 | 2173 50.0
10044- | ISO1/EIATIA 553 FDD (FDMA, FM) X | 000 | 10802 | 006 | 000 | 1500 | £96%
CAA

Y | 000 | 8469 | 0.0 150.0

Z | 000 | 9936 | 555 150.0
10048- | DECT (10D, TOMA/FDM, GFSK, Full X | 723 | 7446 | 1606 | 1380 | 250 | £96%
CAA Slot, 24)

Y | 1330 | 8494 | 21.38 250

Z | 980 | 8057 | 19.85 250
10049- | DECT (TDD, TDMA/FDM, GFSK, Double | X | 7.54 | 76.74 | 1584 | 1079 | 400 | £9.6%
CAA Slot, 12)

Y | 1729 | 8016 | 2190 400

Z | _11.09 | 8384 | 1907 40.0
10056- | UMTS-TOD (TD-SCDMA, 1.28 Mcps) X | 1962 | 9410 | 2427 | 903 | 500 | +96%
CAA

Y | 1622 | 9330 | 25.22 50.0

Z 10.88 86.41 22.83 50.0
10058- | EDGE-FDD (TDMA, 8PSK. TN 0-12-3) | X | 567 | 8040 | 2518 | 655 | 100.0 | £96%
DAB

Y | 538 | 7949 | 2562 100.0

Z | 493 | 7678 | 24.05 100.0
10058- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.35 68.10 17.67 0.61 110.0 +96%
CAB Mbps)

Y | 125 | 6506 | 1585 110.0

Z 122 64.48 1543 110.0
10060- | IEEE 802.11b WiFi 2.4 GHz (DSSS.55 | X | 100.00 | 137.85 | 3553 | 1.30 | 1100 | £9.6%
CAB Mbps)

Y | 1413 | 10680 | 28.14 110.0

Z | 475 | 8977 | 22.92 110.0
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10061- [ IEEEB0211b WiFi2.4 GHz (DSSS, 11 | X | 7.36 | 9547 | 26.77 | 2.04 | 1100 | 96%
CAB Mbps)
Y | 347 | 8064 | 2201 110.0
Z | 263 | 7691 | 20.28 110.0
10082- | IEEE 802.11alh WiFi 5 GHz (OFDM, 6 | X | 4.70 | 67.21 | 16.59 | 049 | 1000 | 9.6 %
CAB Mbps)
Y | 472 | 6661 | 16.48 100.0
Z | 473 | 6646 | 1640 100.0
10063- | IEEE 802.11aih WiFi 5 GHz (OFDM, 8 | X | 4.71 67.26 | 1666 | 072 | 1000 | £96%
CAB Mbps
Y | 473 | 6669 | 1657 100.0
Z | 475 | 6653 | 16.48 100.0
10064- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 | X | 500 | 6747 | 16.83 | 0.86 | 1000 | £9.6%
CAB Mbps)
Y | 503 66.98 | 16.81 100.0 =]
Z | 506 | 6683 | 16.73 100.0
10065- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 | X | 4.86 | 67.35 | 1680 | 1.21 | 1000 | 9.6 %
CAB Mbps)
Y | 490 | 6687 | 16.89 100.0 1
,_ Z | 492 | 6671 | 16.79 100.0
10066- | IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 | X | 4.86 | 67.32 | 17.01 | 146 | 1000 | 96 %
CAB Mbps)
Y | 462 | 66.90 | 17.05 100.0
Z | 493 | 6672 | 16.94 100.0
10067- | IEEE 802.71aih WiFi 5 GHz (OFDM, 36 | X | 5.12 | 67.28 | 1731 | 204 | 1000 | £96%
CAB Mbps)
Y | 520 | 67.03 | 1747 100.0
Z | 521 66.80 | 17.32 100.0
10068- | IEEE 802.11alh WiFi 5 GHz (OFDM, 48 | X | 517 | 67.36 | 17.50 | 256 | 1000 | 96 %
CAB Mbps)
Y | 527 | 6716 | 17.73 100.0
Z | 528 | 6684 | 17.56 1000
10069- | IEEE B02.11a/h WiFi 5 GHz (OFDM, 54 | X | 5.24 | 67.26 | 17.64 | 267 | 1000 | £96%
CAB Mbps)
Y| 535 | 6714 | 17.91 100.0
Z | 536 | 6689 | 17.73 100.0
10071- | IEEE 802.11g WIFi 2.4 GHz X | 483 | 67.00 | 17.19 | 199 | 1000 | *96%
CAB (DSSS/OFDM. 8 Mbps)
Y | 501 | 6663 | 17.32 100.0
B Z | 501 | 6648 | 17.17 100.0
10072- | [EEE B02.11g WiFi 24 GHz X | 491 | 6735 | 17.39 | 230 | 1000 | £96%
CcAB (DSSS/OFDM, 12 Mbps)
Y 5.00 67.04 17.53 100.0
Z | 500 | 6681 | 17.37 100.0
10073- | IEEE 802.11g WiFi 2.4 GHz X | 496 | 67.43 | 17.64 | 283 | 1000 | £96%
cAB (DSSS/OFDM, 18 Mbps)
Y | 506 | 6721 | 17.85 100.0
Z | 506 | 6694 | 17.65 100.0
10074- | IEEE B02.11g WiFi 2.4 GHz X | 483 | 6730 | 17.76 | 330 | 1000 | £96%
CAB (DSSS/OFDM, 24 Mbps)
Y | 504 | 6711 | 18.01 100.0
Z | 503 | 6682 | 17.79 100.0
10075- | IEEE 802.11g WiFi 2.4 GHz X | 498 | 67.44 | 1805 | 382 | 900 | £96%
CAB (DSSS/OFDM, 36 Mbps)
Y 5.10 67.31 18.35 90.0
Z | 508 | 67.00 | 18.12 90.0
10076- | IEEE 802.11g WiFi 2.4 GHz X | 496 | 67.15 | 18.10 | 4.15 | 900 | *96%
CAB (DSSS/OFDM, 48 Mbps)
X 5.10 67.08 18.46 90.0
Z | 508 | 6674 | 18.19 90.0
10077- | IEEE 802.11g WiFi 2.4 GHz X | 498 | 6720 | 1819 | 430 | 900 | £96%
CAB (DSSS/OFDM, 54 Mbps)
¥ | 513 | 6745 | 1856 0.0
z 5.1 66.79 18.28 90.0
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10081- | CDMAZ000 (1xRTT, RC3) X | 218 | B1.13 | 2004 | 000 | 1500 | £96%
CAB
Y | 089 | 6639 | 13.08 150.0
Z 0.87 65.70 12,80 150.0
10082- | 1S-54/1S-136 FDD (TOMA/FDM, P4~ | X | 0.84 | B0.00 | 453 | 477 | 800 | *96%
CAB DQPSK, Fullrate)
Y | 087 | 6000 | 505 80.0
: = Z | 073 | 5847 | 399 80.0
10090- | GPRS-FDD (TDMA, GMSK, TN 0-4) X | 100,00 | 104617 | 2214 | 656 | 600 | +96%
DAB
Y | 100.00 | 112.156 | 2502 60.0
Z | 100.00 | 11047 | 2513 60.0
10097- | UMTS-FDD (HSDPA) X | 223 | 7219 | 1820 | 000 | 1500 | £96%
CAB
Y | 185 | 6761 | 1574 150.0
Z | 182 | 67.08 | 1548 150.0
10098- UMTS-FDD (HSUPA, Subtest 2) X 219 7218 18.18 0.00 150.0 +9.6%
CAB
Y | 181 | 67.58 | 1571 150.0
Z 1.78 67.02 15.44 150.0
10099- EDGE-FDD (TDMA, 8P3SK, TN 0-4) X 12.73 96.81 32.84 9.56 60.0 +96%
DAB
Y 13.87 100.85 35.61 60.0
Z | 962 | g0z | 31.04 60.0
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 387 | 7478 | 1870 | 000 | 150.0 | *96%
CAB MHz, QPSK)
Y | 3i8 | 7044 | 16.7¢ 50.0
Z | 315 | 7002 | 16.5: 50.0
10101- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 346 | 6947 | 1686 | 0.00 | 150.0 | £9.6%
CcAB MHz, 16-QAM)
¥ | 328 | 6758 | 1598 150.0
Z 3.29 867.37 15.86 150.0
10102- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 357 | 69.38 | 1693 | 000 | 1500 | +96%
CAB MHz, 64-QAM)
Y | 339 | 6752 5.06 150.0
Z | 339 | 67.35 5.96 150.0
10103- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 754 | 7819 | 2078 | 398 | 650 | *96%
CAB MHz, QPSK)
Y | 637 | 7510 | 20.08 65.0
Z | 636 | 7401 | 19.73 65.0
10104- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 693 | 7513 | 2040 | 398 | 650 | £96%
CAB MHz, 16-QAM)
Y | 662 | 7413 | 20.48 65.0
Z | 648 | 7331 | 19.98 65.0
10105- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 664 | 743z | 2039 | 398 | 650 | £96%
 CAB MH:z, 64-QAM)
Y | 606 | 7229 | 19.97 65.0
Z | 620 | 7239 | 19.89 65.0
10108- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 333 | 7374 | 1849 | 000 | 1500 | +96%
CAC MHz, QPSK)
Y. 2.79 69.63 16.58 150.0
L. z 277 69.23 | 16.34 150.0
10109- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 315 | 6955 | 1696 | 000 | 150.0 | %96%
CAC MHz, 16-QAM)
W 2.94 67.40 5.88 150.0
Z | 295 | 6718 | 1577 150.0
10110- | LTE-FDD (SC-FDMA, 100% RB. 5 MHz, | X | 2.70 | 72.75 | 18.23 | 000 | 1500 | £9.6%
CAC QPSK}
Y | 227 | 6873 | 16.21 150.0
Z | 225 | 6825 | 1594 150.0
10111- | LTE-FDD (SC-FDMA, 100% RB, 65 MHz, | X | 3.05 | 71.57 | 17.96 | 0.00 | 150.0 | £9.6 %
CAC | 16-QAM) - )
Y | 265 | 6809 | 16.14 150.0
Z | 266 | 67.88 | 16.07 150.0
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10112 [ LTE-FOD (SC-FDMA, 100% RB, 10 X | 327 | 6943 | 1695 | 000 | 1500 | 296 %
CAC MHz, 64-QAM)
Y | 307 | 6737 | 15.03 150.0
Z | 307 | 67.18 | 1583 150.0
10113- | LTE-FDD (SC-FDMA, 100% RB,5MHz, | X | 320 | 7152 | 17.99 | 000 | 1500 | £96%
CAC 64-QAM)
Y | 280 | 6821 | 1626 150.0
Z | 282 | 6803 | 16.21 150.0
10114- | IEEE 802.11n (HT Greenfield, 135 X | 515 | 6786 | 1659 | 000 | 1500 | 9.6 %
CAB Mbps, BPSK)
Y| 516 | 6718 | 16.44 50.0
Z | 518 | 67.08 | 16.39 50.0
10115- | IEEE 802.11n (HT Greenfield, 81 Mbps, | X | 545 | 67.98 | 16.64 | 000 | 150.0 | £9.6 %
cAB 16-QAM)
Y | 548 | 67.38 | 16.55 150.0
Z | 553 | 67.37 | 16.55 150.0
10116- [ IEEE 802.11n (HT Greenfield, 135Mbps, | X | 525 | 68.06 | 16.61 | 0.00 | 1500 | £9.6 %
CAB 64-QAM)
Y | 527 | 6740 | 1648 150.0
i Z | 530 | 6733 | 16.44 150.0
10117- | IEEE B0Z.11n (HT Mixed, 13.5 Mbps, X | 513 | 6781 | 1659 | 000 | 1500 | 956%
CcAB BPSK)
Y | 514 | 67.08 | 1640 150.0
z | 547 | 67.01 | 16.38 150.0
10118- | IEEE 802.11n (HT Mixed, 81 Mbps, 16- | X | 551 | 6808 | 1670 | 000 | 1500 | £96%
cAB QAM)
Y | 556 | 6757 | 16.65 150.0
Z | 561 | 6755 | 1664 150.0
10119- | [EEE B02.11n (HT Mixed, 135 Mbps, 64- | X | 522 | 6800 | 1660 | 000 | 1500 | £9.6%
_CAB QAM)
Y | 524 | 6733 | 1645 150.0
Z | 527 | 6726 | 16.42 150.0
10140- | LTE-FDD (SC-FDMA, 100% RB. 15 X | 361 | 69.35 | 1683 | 000 | 1500 | £9.6%
CAB MHz, 16-QAM)
Y| 343 | 6753 | 15.98 150.0
Z | 343 | 67.35 | 15.88 150.0
10141- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 373 | 6940 | 16.97 | 000 | 1500 | £9.6%
CAB MHz, 64-QAM)
Y | 355 | 6760 | 16.14 150.0
Z | 356 | 6745 | 16.05 150.0
10142~ | LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 260 | 7376 | 1849 | 000 | 1500 | 96 %
CAC QPSK)
Y | 205 | 6871 | 1592 150.0
Z | 208 | 68.18 | 1567 150.0
10143- [ LTE-FDD (SC-FDMA, 100% RB, 3MHz, | X | 3.24 | 74.09 | 1860 | 000 | 150.0 | £9.6 %
cAC 16-QAM) e
Y| 252 | 6883 | 1502 150.0
Z | 253 | 6859 | 15.89 150.0
10144~ | LTE-FDD (SC-FDMA, 100% RB,3MHz, | X | 263 | 69.71 | 16.09 | 000 | 150.0 | £9.6 %
CAC 64-0AM)
Y | 231 | €675 | 1443 150.0
Z | 232 | e645 | 14.36 150.0
10145- | LTE-FDD (SC-FOMA, 100% RB, 1.4 X | 258 | 7648 | 17.82 | 000 | 1500 | £9.6%
CAC MHz, QPSK)
i 133 65.87 12.56 150.0
Z 1.36 65.82 12.72 150.0
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 X | 164 | 6490 | 1089 | 000 | 1500 | £96%
CAC MHz, 16-QAM)
X 2.28 67.92 12.65 150.0
Z | 214 | 6683 | 1242 150.0
10147- | LTE-FDD (SC-FDMA, 100% RB, 14 X | 189 | 6660 | 11.89 | 000 | 1500 | £96%
CAC MHz, 64-QAM)
Y| 279 | 7042 | 1302 1500
Z | 250 | 6884 | 13.52 150.0
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10149- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz. | X | 3.17 | 69.65 | 17.02 | 000 | 1500 | 96%
CAB 16-QAM)

Y | 285 | 6745 | 1593 150.0

Z | 296 | 67.24 | 1581 150.0
10150- | LTE-FDD [SC-FDMA, 50% RB, 20MHz, | X | 3.28 | 6951 | 17.01 | 0.00 | 150.0 | £9.6%
CAB B4-QAM)

Y | 307 | 6742 | 1597 150.0

Z | 308 | 67.23 | 1587 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 800 | 8053 | 21.76 | 398 | 650 | £96%
CAB QPsK)

Y | 693 | 7802 | 21.29 65.0

Z | 656 | 7658 | 2057 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 645 | 7503 | 2011 | 398 | 650 | *96%
CAB 16-QAM)

Y | 616 | 7409 | 2019 65.0

Z | 598 | 7311 | 19.63 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20MHz, | X | 6.94 | 76.27 | 2102 | 398 | 650 | +96%
CAB 64-QAM)

¥ 6.51 74.92 20.91 65.0

Z | 635 | 7405 | 2042 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 286 | 73.81 | 1877 | 000 | 1500 | +96%
cAC QPSK)

Y | 232 | 6812 | 16.46 150.0

Z 2.3 68,72 16.24 150.0
10155 LTE-FDD (5C-FDMA, 50% RB, 10 MHz, X 3.08 71.65 17.95 0.00 150.0 +9.6%
CAC 16-QAM)

Y | 265 | 6811 | 16.16 50.0

Z | 266 | 6789 | 16.08 50.0
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.62 | 7528 | 19.00 | 000 | 150.0 | 956 %
CAC QPSK)

Y | 190 | 6884 | 1577 150.0

Z | 188 | 68.32 | 1555 150.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 268 | 71.76 | 16.89 | 000 | 150.0 | #96%
CAC 16-QAM)

Y | 215 | 67.35 | 1452 1500 |

Z | 215 | 67.02 | 1445 150.0
10168 | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 322 | 7163 | 1805 | 000 | 150.0 | 96 %
CAC 64-QAM)

Y | 281 | 6826 | 16.30 150.0

Z | 282 | 6809 | 16.26 150.0
10159- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 283 | 7288 | 17.46 | 000 | 1500 | £96%
CAC 64-QAM)

Y| 226 | 6779 | 1479 150.0

Z | 227 | 6753 | 1478 150.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 3.07 | 71.36 | 17.69 | 000 | 1500 | *96%
CAB QPSK)

Y | 278 | 6862 | 16.33 150.0

z 2.77 68.29 16.14 150.0
10161- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 3.19 69.55 17.03 0.00 150.0 +96 %
CAB 16-0AM)

Y 2.97 67.35 15.90 150.0

Z | 298 | 67.15 | 1582 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 16 MHz, | X | 3.30 | 69.58 | 17.07 | 000 | 150.0 | £96%
CAB 64-QAM)

A 3.08 67.47 16.00 150.0

Z | 308 | 6726 | 1591 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 3.25 | 6843 | 17.75 | 301 | 150.0 | £9.6%
CAC QPSK)

Y 3.70 70.04 19.37 150.0

Z | 364 | 69.02 | 18.72 150.0
10167- | LIE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 383 | 70.28 | 1795 | 301 | 1500 | *96%
CAC 16-QAM)

Y | 477 | 7390 | 20.20 150.0

Zz 4.50 71.81 19.15 150.0
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10168- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.1 7271 | 19.43 | 301 | 1500 | 96 %
CAC 64-QAM)
Y | 534 | 76.31 | 2156 150.0
Z | 500 | 7411 | 2051 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 259 | 6750 | 17.43 | 301 | 1500 | +96%
CAB QPSK)
Y| a6 | 7049 | 1962 150.0
Z | 310 | 69.08 | 1871 150.0
10170- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | 346 | 7341 | 1977 | 301 | 1500 | £96%
CAB 16-QAM)
Y | 467 | 7909 | 22.88 150.0
Z | 439 | 7529 | 2113 150.0
0171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 273 | 6833 | 16.58 | 301 | 1500 | 296 %
AAB 64-QAM)
Y | 385 | 7376 | 19.71 150.0
Z | 352 | 7070 | 18.17 150.0
10172- | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, X | 692 | 8475 | 2417 | 602 | 650 | £96%
CAB QPSK)
Y | 1046 | 0474 | 2937 65.0
Z | 803 | 87.14 | 26.09 65.0
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 925 | 8612 | 2276 | 602 | 650 | %96%
CAB 16-QAM)
Y | 3150 | 108.27 | 31.36 65.0
Z | 1170 | 9040 | 25.29 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 705 | 8104 | 2053 | 602 | 650 | 296%
CAB 64-QAM)
Y | 1568 | 9607 | 27.03 65.0
Z | 937 | 8545 | 23.26 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 255 | 67.14 | 17.14 | 301 | 150.0 | £9.6%
CAC QPSK)
Y [ 312 | 70.1 19.37 150.0
Z | 306 | 6873 | 18.44 150.0
10176- | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X | 346 | 73.1 19.78 | 301 | 1500 | =96%
CAC 16-QAM)
Y | 497 | 7942 | 22.89 150.0
Z | 438 | 7531 | 21.15 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 258 | 67.33 | 17.26 | 3.01 | 1500 | #96%
CAE QPSK)
Y | 315 | 7032 | 1946 150.0
Z | 309 | 6891 | 1855 150.0
10178- | LTE-FDD (SCFDMA, 1 RB, 5 MHz, 16- | X | 3.41 7280 | 19.60 | 301 | 150.0 | =96%
CAC QAM)
Y | 460 | 7882 | 22.75 150.0
Z | 433 | 7501 | 2099 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 303 | 7044 | 1794 | 301 | 1500 | #96%
CAC 64-QAM)
Y | 436 | 7625 | 21.1a 150.0
zZ | 389 | 7276 | 1947 150.0
10180- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 2.71 68.29 | 1651 | 301 | 1500 | =96 %
CAC QAM)
Y | 384 | 7367 | 19.65 150.0
Z | 351 7061 | 18.11 150.0
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 257 | 6731 | 17.25 | 301 | 1500 | £98%
CAB QPsK)
Y 3.14 70.30 19.46 150.0
Z | 308 | 6889 | 1854 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 16 MHz, X | 340 | 7277 | 1959 | 301 | 1500 | £96%
CAB 16-QAM)
Y | 489 | 7879 | 2273 150.0
Z 4.32 74.99 20.98 150.0
10183- | LTE-FDD (SC-FDMA, 1 RB. 15 MHz, X | 271 | 6827 | 1650 | 301 | 1500 | £96%
AAA 64-QAM)
Y | 383 | 7364 | 1964 150.0
Z | 350 | 7069 | 18.10 150.0
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10184- | LTE-FDD (SC-FDMA, 1 RB. 3 MHz, X | 258 | 6736 | 17.28 | 301 | 1500 | *96%
cAC QPSK)
¥ | 315 | 7035 | 19.48 150.0
Z | 310 | 6893 | 1857 150.0
10185- | LTE-FDD (SC-FDMA, 1RB, 3MHz, 16- | X | 342 | 7285 | 1963 | 301 | 1500 | *96%
CAC QAM)
Y | 492 | 7888 | 2278 150.0
Z | 435 | 7507 | 21.02 150.0
10186- | LTE-FDD (SC-FDMA, 1 RB, 3MHz, 64- | X | 272 | 6833 | 1653 | 301 | 150.0 | +96%
AAC QAM)
Y | 385 | 7372 | 19.68 150.0
Z | 352 | 7065 | 18.13 150.0
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 259 | 6739 | 17.33 | 301 | 1500 | £+96%
CAC QPsK)
Y | 316 | 7040 | 1954 150.0
Z | 310 | esor | 1862 150.0
10188- LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X 3.57 7373 2013 3.m 150.0 +96%
CAC 16-QAM)
. Y | 513 | 79.76 | 23.22 150.0
Z | 452 | 7587 | 2146 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 279 | 6879 | 1684 | 301 | 1500 | £96%
AAC 64-QAM)
Y | 397 | 7427 | 1999 150.0
Z | 360 | 7111 | 1843 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mops, | X | 4.59 | 6740 | 1644 | 000 | 1500 | £956%
CAB BPSK)
Y | 457 | ©659 | 16.16 150.0
Z 4.59 66.48 16.13 150.0
10194- | IEEE B02.11n (HT Greenfield, 30 Mbps, | X | 4.78 | 67.73 | 1654 | 000 | 150.0 | 96 %
CAB 16-QAM)
Y | 474 | e692z | 1628 150.0
N Z | 477 | 6682 | 16.24 150.0
10185- | IEEE 802.11n (HT Greenfield, 65 Mbps, | X | 4.82 | 67.75 | 16.55 | 0.00 | 150.0 | 956 %
CAB 64-QAM)
Y | 479 | 6695 | 16.30 150.0
Z | a8z | 6684 | 16.26 50.0
10186- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 460 | 6748 | 1646 | 000 | 1500 | £96%
cAB BPSK)
Y | 457 | 6667 | 16.19 150.0
Z | 460 | 66.56 | 16.15 150.0
10197- | IEEE 802.11n (HT Mixed, 38 Mbps, 16- | X | 4.79 | 67.76 | 1655 | 000 | 1500 | 96 %
CAB QAM)
Y | 476 | 6694 | 16.30 150.0
Z | 479 | 6684 | 16.26 150.0
10198- IEEE 802.11n (HT Mixed, 65 Mbps, 64- X 4.82 67.76 16.56 0.00 150.0 +9.6%
CAB QAM)
Y | 479 | 6697 | 18.31 150.0
Z | 482 | 6686 | 16.27 150.0
10219 | IEEE 802.11n (HT Mixed, 7.2 Mbps, X | 456 | 6751 | 16.44 | 000 | 150.0 | £96%
CAB BPSK)
Y | 452 | 6668 | 16.15 150.0
Z 4.55 66.57 16.11 150.0
10220- IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X 4.79 67.73 16.54 0.00 150.0 +96%
CAB QAM)
Y | 475 | 6692 | 16.29 150.0
Z | 479 | 6682 | 1625 150.0
10221- | IEEE B02.11n (HT Mixed, 72.2 Mbps, 64- | X | 4.82 | 67.66 | 1653 | 0.00 | 1500 | £9.6%
CAB QAM)
Y | 480 | 6690 | 16.30 150.0
Z 4.83 66.79 16.26 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, X | 512 | 67.84 | 1659 | 000 | 1500 | =96%
CAB BPSK)
Y | 511 | 67.09 | 16.40 150.0
Z | 515 | 6703 | 16.38 150.0
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10223- [ IEEE 802.11n (HT Mixed, 90 Mbps, 16- | X | 541 | 6791 | 16.63 | 0.00 | 1500 | 956 %
CcAB QAM)
Y | 542 | 67.27 | 1651 150.0
Z | 546 | 67.23 | 1650 150.0
10224- | [EEE 802.11n (HT Mixed, 150 Mops, 64- | X | 517 | 67.98 | 1659 | 000 | 150.0 | £9.6%
CAB QAM)
Y | 516 | 6720 | 16.38 150.0
Z | 519 | 6713 | 16.35 150.0
(13 ?\2325- UMTS-FDD (HSPA¥) X | 298 67.76 | 1631 | 000 | 1500 | £9.6% |
Y | 284 | o611 | 15.39 150.0 ]
Z | 285 | 6591 | 15.34 150.0
10226- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 1002 | 8749 | 2332 | 602 | 650 | z96%
CAA 16-QAM)
Y | 3525 | 11142 | 32.05 85.0
Z | 1247 | 9131 | 2578 65.0
10227- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 884 | 8395 | 2157 | 602 | 650 | £96%
CAA 64-QAM)
Y | 2675 | 104.64 | 29.49 65.0
Z | 1147 | 8823 | 24.22 65.0
10228- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz, X | 818 | 8783 | 2528 | 602 | 650 | £96% |
CAA QPSK)
Y | 1531 | 10218 | 31.73 65.0
Z | 911 | 8979 | 27.08 65.0
10229- | LTE-TDD (SC-FDMA, 1RB, 3MHz, 16- | X | 9.35 | 8627 | 2283 | 602 | 650 | £9.6%
CcAB QAM)
Y | 3173 | 109.38 | 3140 65.0
Z | 11.78 | 80.21 | 2534 66.0
10230- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- | X | 810 | 8291 | 21.13 | 602 | 650 | £96%
CAB QAM) il
Y | 2440 | 10298 | 2894 65.0
Z | 1058 | 87.26 | 2383 65.0
10231- | LTE-TDD (SC-FOMA, 1 RB. 3 MHz, X | 7.74 | 86.76 | 24.83 | 602 | 650 | z96%
CAB QPSK)
Y | 1444 | 100.93 | 3127 65.0
z | 871 88.86 | 26.68 65.0
10232- | LTE-TDD (SC-FDMA, 1RB, 5 MHz, 16- | X | 9.33 | 86.24 | 2281 | 602 | 650 | 96%
CAB QAM)
Y | 3171 | 109.38 | 3140 65.0
Z | 11.76 | 9019 | 2533 65.0
10233- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 808 | 8289 | 2112 | 602 | 650 | +96%
CAB QAM)
Y | 2437 | 102.97 | 2894 65.0
Z | 1056 | 8724 | 23.82 65.0
10234- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 735 | 8571 | 2435 | 602 | 650 | *96%
CAB QPSK)
Y | 1368 | 9969 | 30.77 65.0
Z | 836 | 8796 | 26.26 65.0
10235- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 932 | 8625 | 2282 | 602 | 650 | £96%
CAB 16-QAM)
Y | 31.83 | 109.46 | 31.43 650 | ]
Z | 1177 | 9021 | 2534 65.0 |
10236- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 814 | 8297 | 21.14 | 602 | 650 | £96%
CAB 64-QAM)
Y | 2477 | 10321 | 26.00 65.0
z 10.65 87.35 23.85 65.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 774 | 8679 | 2484 | 602 | 650 | £96%
cAB QPSK)
Y | 1452 | 101.07 | 3i.a1 65.0
Z | Brz | 8891 | 2670 65.0
10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 9.30 86.21 22.80 6.02 65.0 +96 %
CAB 16-QAM)
Y 31.66 109.37 31.40 65.0
Z | 117a | 9046 | 26.32 65.0
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10239- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X | B06 | 6286 | 2111 | 602 | 650 | t96%
CAB 64-QAM)

Y | 2431 | 102,96 | 28.94 65.0

Z | 1053 | 8722 | 23.81 66.0
10240- | LTE-TDD (SC-FDMA, 1 RB, 16 MHz, X | 772 | 8675 | 2482 | 602 | 650 | +96%
CAB QPSK)

Y | 1446 | 10101 | 31.29 65.0

Z | 869 | 8887 | 2668 65.0
10241- | LTE-TDD (SC-FDMA, 50% RB, 14 MRz, | X | 7.32 | 78.08 | 2298 | 698 | 650 | £96%
CAA 16-QAM)

Y | 907 | 8322 | 26.12 66.0

Z | 809 | 7938 | 24.23 66.0
10242- | LTE-TDD (SC-FDMA, 50% RB. 14 MHz, | X | 682 | 76.72 | 2233 | 698 | 650 | t96%
CAA 64-0AM)

Y | 776 | 7993 | 2473 65.0

Z | 758 | 7806 | 2361 65.0
10243- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 571 | 7422 | 2208 | 698 | 650 | £9.6%
CAA QPSK)

Y | 619 | 7620 | 2407 65.0

Z | 619 | 7506 | 23.19 65.0
10244- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 510 | 7243 | 1623 | 398 | 650 | 96%
CAB 16-QAM)

Y | 619 | 7571 | 1842 85.0

Z | 569 | 7392 | 17172 65.0
10245- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 504 | 7205 | 16.03 | 398 | 650 | #96%
CAB 64-QAM)

Y | 607 | 7514 | 18.14 65.0

Z | 563 | 7353 | 17.50 65.0
10246- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 7.96 | 8292 | 2108 | 398 | 650 | +96%
CAB QPSK)

Y| 576 | 7795 | 19.60 66.0

Z | 531 | 7630 | 18.93 65.0
10247- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 6.03 | 7623 | 1929 | 398 | 650 | 9.6 %
CAB 16-QAM)

Y| 528 | 7385 | 18.59 65.0

Z | 513 | 7304 | 1825 65.0
10248- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 591 | 7538 | 1892 | 398 | 650 | =96%
CAB 64-QAM)

Y | 530 | 7341 | 18.39 65.0

Z | 6517 | 7264 | 1806 65.0
10249- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 942 | 8593 | 2204 | 398 | 650 | £96%
CAB QPSK)

Y| 689 | 8095 | 21586 85.0

Z | 621 | 7876 | 2065 65.0
10250- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 6.97 78.55 21.65 3.98 65.0 +9.6 %
CcAB 16-QAM)

Y 6.17 76.16 21.06 65.0

Z | 5089 | 7522 | 2058 65.0
10251- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 6.32 | 7552 | 2005 | 398 | 650 | £9.6%
CAB 64-QAM)

Y | 595 | 7432 | 19.96 65.0

Z 5.76 73.30 19.43 65.0
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz. | X | B8.88 | 8437 | 2320 | 398 | 650 | £9.6%
CAB QPSK)

Y | 713 | 8067 | 22.32 65.0

Z | 656 | 7868 | 2140 65.0
10253- LTE-TDD (SC-FDOMA, 50% RB, 15 MHz, X 6.27 74.40 19.87 3.98 65.0 +96%
CAB 16-QAM)

Y | 601 | 7352 | 19.96 65.0

Z | 585 | 7257 | 1942 65.0
10254- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 6.71 | 7552 | 2068 | 398 | 650 | £96%
CAB 64-QAM)

Y | 635 | 7432 | 2061 65.0

z 6.20 7346 2013 65.0
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10255- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 748 | 7963 | 2167 | 398 | 650 | 96 %
CAB QPSK)
Y | 662 | 7743 | 2129 65.0
Z | 628 | 7601 | 2057 65.0
10256- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 398 | 6895 | 13.73 | 3.98 | 650 | *9.6%
CAA MHz, 16-QAM)
Y | 484 | 7185 | 15.80 65.0
Z | 262 | 7076 | 1541 65.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 384 | 6854 | 1347 | 308 | 650 | £96%
CAA MHz, 64-QAM)
Y | 473 | 7146 | 1542 65.0
Z | 456 | 7027 | 15.1 65.0
10258- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 585 | 7784 | 1846 | 398 | 650 | z96%
CAA MHz, QPSK)
Y | 444 | 7369 | 17.10 65.0
Z | 427 | 7285 | 16.79 65.0
10259- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 637 | 7698 | 20.09 | 398 | 650 | £96%
CAB 16-QAM)
Y | 564 | 7473 | 19.49 65.0
L Z | 547 | 7383 | 19.08 65.0
10260- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 6.36 | 7663 | 19.97 | 398 | 650 | 96 %
CAB 64-QAM)
Y | 567 | 7448 | 19.40 65.0
Z | 55z | 7365 | 19.02 65.0
10261- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 846 | 8400 | 2264 | 398 | 650 | £96%
cAB QPSK)
Y | 666 | 8004 | 2161 65.0
Z | 608 | 78.02 | 2072 65.0
10262- | LTE-TDD (SC-FDMA, 100% RB, 5MHz, | X | 695 | 7847 | 2150 | 308 | 650 | 96%
CAB 16-QAM)
Y | 617 | 7642 | 21.02 65.0
Z | 598 | 7517 | 2054 65.0
10263- [ LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X | 632 | 7550 | 2005 | 398 | 650 | 96%
CAB 64-QAM)
Y | 594 | 7430 | 19.96 65.0
Z | 575 | 7328 | 19.43 65.0
10264- | LTE-TDD (SC-FDMA, 100% RB,5MHz, | X | 875 | 8409 | 23.08 | 398 | 650 | £96%
CAB QPSK)
Y | 707 | 8050 | 2223 65.0
Z | 650 | 7852 | 21.32 65.0
10265- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 644 | 7503 | 2011 | 398 | 650 | x96%
CAB MHz, 16-QAM) |
Y | 616 | 7408 | 2020 [ 850
Z | 598 | 7311 | 19.64 | 850
10266- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 693 | 7625 | 21.01 | 388 | 650 | £96%
CAB MHz, 64-QAM) |
Y | 651 | 7a91 | 2080 | 650
Z | 635 | 7404 | 2041 [ 65.0
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 787 | 8047 | 21.74 | 388 | 650 | £96%
CAB MHz, QPSK) |
Y 6.92 77.98 21.28 | 850
Z | 655 | 7655 | 2055 65.0
10268- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 705 | 7488 | 2043 | 398 | 650 | £96%
CAB MHz, 16-QAM)
Y | 676 | 7393 | 2051 65.0
Z | 663 | 7347 | 20.05 65.0
10269- | LTE-TDD (SC-FDMA, 100% RB, 15 X | 688 | 7440 | 2030 | 398 | 650 | £96%
CAB MHz, 64-QAM)
Y | 672 | 7352 | 2041 65.0
Z | 660 | 7280 | 19.96 65.0
10270- | LTE-TDD (SC-FDMA, 100% R8, 16 X | 740 | 77.26 | 2066 | 398 | 650 | £96%
CAB MHz, QPSK)
Y | 676 | 7549 | 2042 65.0
Z | 655 | 7454 | 19.89 65.0
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10274- | UMTS-FDD (HSUPA, Sublest 5, 3GPF | X | 277 | 6841 | 1638 | 000 | 1500 | £9.6%
CAB Rel8.10)
Y | 262 | 6645 | 15.30 150.0
Z | 260 | 6643 | 15.17 150.0
10275- | UMTS-FDD (HSUPA, Sublest 5, 3GPP | X | 209 | 7340 | 1848 | 000 | 1500 | 96%
CAB Rel8.4)
Y| 165 | 6788 | 1567 150.0
Z | 160 | 6729 | 15.29 150.0
10277- | PHS (QPSK) X | 242 | 6180 | 728 | 903 | 500 | +96%
CAA
Y | 270 | 6292 | 855 50.0
zZ | 270 | 6280 | 853 50.0
10278- | PHS (QPSK. BW BB4MHz, Rolloff 05) | X | 548 | 73.30 | 1548 | 903 | 500 | 96%
CAA
Y | 548 | 7380 | 1653 50.0
Z | 519 | 7287 | 16.16 50.0
10279- | PHS (QPSK, BW 884MHz, Rolloff 0.38) | X | 5.66 | 73.66 | 1560 | 903 | 500 | %96%
CAA
Y | 564 | 7410 | 16.70 50.0
Z 5.33 73.14 16.32 50.0
10290- | CDMAZ2000, RC1, SO55, Full Rate X | 413 | 84.84 | 21.16 | 000 | 1500 | £96%
AAB
Y | 153 | 69.45 | 14.45 150.0
Z | 150 | 6844 | 14.23 150.0
10291- | CDMA2000, RC3, SO55, Full Rate X | 202 | 8005 | 1963 | 0.00 | 1500 | £96%
AAB
Y | 088 | 66.15 | 1295 150.0
Z | 085 | 6549 | 12.68 150.0
10292- | CDMA2000, RC3, 5032, Full Rale X | 3169 | 12349 | 3265 | 000 | 1500 | £96%
AAB
Y | 13z | 7049 | 1542 150.0
Z | 104 | 69.09 | 1485 150.0
10293- | CDMA2000, RC3, SO3. Full Rate X | 100.00 | 14527 | 3853 | 0.00 | 1500 | *96%
AAB
- . ¥ | 160 | 7651 | 18.41 150.0
Z | 150 | 7453 | 17.70 150.0
10285- CDMA2000, RC1, SO3, 1/8th Rate 25 fr. X 7.78 81.06 21.76 9.03 50.0 +96%
AAB
Y | 855 | 8270 | 22.99 50.0
Z | 734 | 7963 | 2174 50.0
10297- | LIE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 3.37 | 7393 | 18.60 | 000 | 1500 | +96%
AAA QPSK)
Y 2.80 69.73 16.64 150.0
z 2.78 69.34 16.41 150.0
10298- | LTE-FDD (SC-FDMA, 50% RB, 3 MHz, | X | 276 | 77.13 | 18.96 | 0.00 | 1500 | £96%
AAB QPSK)
Y | 164 | 6799 | 1449 150.0
Z 1.64 67.61 14.41 150.0
10299- LTE-FDD (SC-FDMA, 50% RB, 3 MHz, X 21 67.30 12.894 0.00 150.0 +96%
AAB 16-QAM)
Y 3.04 71.26 15.10 150.0
Z | 268 | 6919 | 14.38 150.0
10300- LTE-FDD (SC-FDOMA, 50% RB, 3 MHz, X 1.69 63.89 10.55 0.00 150.0 +96 %
AAB 64-QAM)
b 2.18 66.11 12.03 150.0
Z | 212 | 6532 | 11.84 150.0
10301- | IEEE B02.16e WIMAX (29:18, 5ms, X | 458 | 6503 | 1713 | 417 | 500 | 96%
AAA 10MHz, QPSK, PUSC)
| Y 4.90 65.89 17.77 50.0
| Z | am 64.70 | 17.13 50.0
10302~ | IEEE B02 16e WIMAX (28:18, 5ms, X | 542 | 6595 | 17.98 | 496 | 500 | £96%
AAA 10MHz, QPSK, PUSC, 3 CTRL symbols)
Y | 536 | 6642 | 1845 500
Z | 528 | 6573 | 18.05 50.0
Certificate No: EX3-7413_Jun16 Page 23 of 38
Report File No:  F690501/RF-SAR002460 Date of Issue :  2017-04-26

(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 47/74
EX3DV4- SN:7413 June 29, 2016
10303- IEEE 802.16e WiMAX (31:15, 5ms, X 4.88 65.60 17.84 4.96 50.0 +96%
AAA 10MHz, 64QAM, PUSC)
Y 511 66.11 18.32 50.0
£ 5.04 65.42 17.92 50.0
10304- IEEE 802.16e WiMAX (29:18, 5ms, X 4.71 65.62 17.43 4.17 50.0 +96%
AAA 10MHz, B4QAM, PUSC)
Y 4.89 65.84 17.72 50.0
Z 4.83 65.24 17.38 50.0
10305- |IEEE 802.16e WiMAX (31:15, 10ms, X 4.26 66.69 19.17 6.02 35.0 +96%
AAA 10MHz, 64QAM, PUSC, 15 symbols)
¥ 4.74 68.89 20.52 35.0
& 4.56 67.41 19.68 35.0
10306- IEEE B02.16e WiMAX (29:18, 10ms, X 4,59 65.87 18.72 6.02 35.0 +96 %
AAA 10MHz, B4QAM, PUSC, 18 symbals)
Y 4.95 67.33 19.78 35.0
z 4.84 66.29 19.15 35.0
10307- IEEE B02.16e WIMAX (29:18, 10ms, X 4.50 66.11 18.74 6.02 35.0 +96%
AAA 10MHz, QPSK, PUSC, 18 symbaols)
X 4.88 67.65 19.82 35.0
Z 4.76 66.58 19.18 35.0
10308- IEEE B02.16e WIiMAX (29:18, 10ms, X 447 66.27 18.86 6.02 35.0 +96 %
AAA 10MHz, 16QAM, PUSC)
Y 4.86 67.90 19.98 5.0
Z 4.73 66.74 19.30 5.0
10309- IEEE BOZ.16e WiMAX (29:18, 10ms, X 4.65 66.08 18.86 6.02 35.0 +96 %
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)
Y 5.02 67.61 19.95 35.0
Z 4.91 66.54 19.30 35.0
10310- |EEE 802.16e WIMAX (29:18, 10ms, X 4.54 65.95 18.71 6.02 35.0 9.6 %
AAA 10MHz, QPSK, AMC 2x3, 18 symbols)
Y- 4.90 67.44 19.77 35.0
7 4.79 66.38 19.14 35.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.82 73.23 18.19 0.00 150.0 +96%
AAA MHz, QPSK)
Y 3.16 69.03 16.29 ) 150.0
rd 3.14 68.69 16.09 150.0
10313- iDEN 1:3 X 4.26 73.34 15.30 6.99 70.0 +9.6 %
AAA
Y 3.95 7344 16.30 70.0
Z: 342 71.14 15.17 70.0
10314- iDEN 1:6 X 13.47 9217 24.33 10.00 30.0 +96%
AAA
Y 5.16 79.23 21.27 30.0
i 4.48 76.56 20.07 30.0
10315- IEEE 802.11b WIFi 2.4 GHz (DSSS, 1 X 1.18 66.73 17.16 0.17 1500 | +96%
AAB Mbps, 96pc duty cycle)
Y 1.10 63.75 15.16 150.0
Z 1.08 63.34 14.87 150.0
103186- IEEE 802.11g WIFi 2.4 GHz (ERP- X 4.61 67.28 16.42 0.17 150.0 +96 %
AAB OFDM, 6 Mbps, 96pc duty cycle)
Y 4,62 66.62 16.27 150.0
Z 4.64 66.47 16.19 150.0
10317- IEEE B02.11a WiFi 5 GHz (OFDM, 6 X 4.61 67.28 16.42 0.17 150.0 +9.6 %
AAB Mbps, 96pc duty cycle)
Y 4.62 66.62 16.27 150.0
Zz 4.64 66.47 16.18 150.0
10400- |EEE 802.11ac WiFi (20MHz, 64-QAM, X 4.77 67.73 16.49 0.00 150.0 *96%
AAC 98pc duty cycle)
¥ 4.74 66.99 16.29 150.0
Z 477 66.86 16.23 150.0
10401- IEEE B0Z.11ac WiFi (40MHz, B4-QAM, X 534 87.52 16.40 0.00 150.0 +9.6 %
AAC 99pc duty cycle)
Y 542 67.15 16.44 150.0
Z 545 67.02 16.37 150.0
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10402- IEEE 802.11ac WIiFi (B0MHz, 64-QAM, X 5.67 68.17 16.58 0.00 150.0 +36%
AAC 99pc duty cycle)
Y | 568 67.50 | 16.46 150.0
Z 572 67.46 | 16.44 150.0
10403- | CDMAZ200D (1xEV-DO, Rev. 0) X | 413 8484 | 2116 | 000 | 1150 | t96%
AAB
v 1.53 69.15 | 14.45 115.0
z 1.50 6844 | 14.23 115.0
10404- | CDMA2000 (1xEV-DO, Rev. A) X | a3 84.84 | 2116 | 000 | 1150 | t96%
AAB
Y 1.53 69.15 | 1445 115.0
Z 1.50 68.44 423 15.0
10406- | CDMA2000, RC3, 5032, SCHO, Full X | 11.75 9345 | 2258 | 000 | 1000 | +96%
AAB Rate 3 =
Y | 100.00 | 11848 | 28.80 100.0
Z [ 1981 98.98 | 2492 100.0
10410- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 2am 60.63 1.60 223 800 | +96%
AAA QPSK, UL Subframe=2.3.4.7.8.9)
- - Y | 074 60.00 3.86 80.0
z 0.79 60.00 4.26 80.0
10415- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 3 1.08 65.70 | 1662 | 000 | 1500 | +96%
AAA Mbps, 99pc duty cycle)
Y 1.02 62.98 | 14.66 150.0
Z 1.01 62.61 14.40 150.0
10416- | IEEE 802.11g WiFi 2.4 GHz (ERP- X | 459 67.43 | 1648 | 000 | 1500 | +96%
AMS OFDM, 6 Mbps, 99pc duty cycle)
Y | 457 66.64 | 16.23 150.0
Z | 480 6652 | 16.18 150.0
10417- | IEEE 802.11a/h WiFi 5 GHz (OFDM, & x | 459 67.43 | 1648 | 000 | 1500 | +96%
AAA Mbps, 99pc duty cycle)
Y | 457 66.64 16.23 150.0
Z | 460 66.52 16.18 150.0
10418- |EEE 802.11g WiFi 2.4 GHz (DSSS- X 4.59 B67.62 16.52 0.00 150.0 +96%
AN OFDM, 6 Mbps, 99pc duty cycle, Long
preambule)
Y| 456 66.79 | 16.24 150.0
Z | ass 6666 | 16.19 150.0
10419- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 461 6755 | 1651 | 000 | 1500 | £9.6%
AAA OFDM, 6 Mbps, 99pc duty cycle, Short
preambule)
Y | 458 6674 | 16.24 150.0
Z | _4.60 66,62 | 16.20 150.0 =
10422- IEEE 802.11n (HT Greenfield, 7.2 Mbps, | X | 4.72 6751 1649 | 000 | 1500 | +96%
AAA BPSK)
Y | 470 66.74 | 16.26 150.0
z 4.73 66.63 | 16.21 150.0
10423- | IEEE 802.11n (HT Greenfield, 43.3 X | 491 67.84 | 1661 | 000 | 1500 | t96%
AAA Mbps, 16-QAM)
Y | 487 657.07 | 16.38 150.0
Zz 4.91 66.97 16.34 150.0
10424- IEEE 802.11n (HT Greenfield, 72.2 X 4.82 67.81 16.59 0.00 150.0 9.6 %
AAA Mbps, 64-QAM)
| Y | 479 67.02 | 16.35 150.0
Z | 482 66.01 | 16.31 150.0
10425- IEEE 802.11n (HT Greenfield, 15 Mbps, X 5.34 67.87 16.58 0.00 150.0 +96 %
AAA BPSK)
Y | 538 6733 | 1652 150.0
) Z | 542 67.27 | 16.49 150.0
10426- | IEEE 802.11n (HT Greenfield, 90 Mbps, | X 5.35 67.89 | 1660 | 0.00 | 1500 | £9.6%
AAA 16-QAM)
Y 5.39 67.34 16.52 150.0
Z 542 67.27 | 1649 150.0
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10427- |EEE 802.11n (HT Greenfield, 150 Mbps, | X 5.37 67.92 16.61 0.00 1500 +0.6 %
AAA 64-QAM)
X 5.40 67.33 16.51 150.0
Z 5.44 67.26 16.48 150.0
mo- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 4.95 74.23 19.98 0.00 150.0 +96 %
Y 4.23 70.36 18.00 150.0
Fd 4.36 70.73 18.32 150.0
llifh LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 434 68.18 16.66 0.00 150.0 +96%
Y 4.26 67.18 16.24 150.0
Z 4.29 67.04 16.19 150.0
10432- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) X 4.61 67.93 16.61 0.00 150.0 +9.6%
AAA
Y 4.56 67.06 16.30 150.0
£ 4.59 66.94 16.26 150.0
m&- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 4.84 67.86 16.62 0.00 150.0 +96%
Y 4.81 67.05 16.37 150.0
z 4.84 66.95 16.33 150.0
10434- W-CDMA (BS Test Model 1, 64 DPCH) X 8,37 76.04 20.39 0.00 150.0 +96%
AAN
Y 4.32 71.16 17.97 150.0
Z 4.48 71.59 18.33 150.0
10435- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 23.03 B60.77 1.67 223 80.0 +96 %
AAA QPSK, UL Subframe=2,34.7.8.9)
¥ 0.74 60.00 3.85 80.0
F4 0.79 60.00 4.25 80.0
10447- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, X 3.73 68.71 1641 0.00 150.0 +96%
AAA Clipping 44%)
Y 3.56 67.19 15.60 150.0
Z 3.59 67.02 15.59 150.0
10448- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, X 418 68.00 16.55 0.00 150.0 +96%
AAA Clippin 44%)
Y 4.10 66.96 16.10 150.0
Z 4.12 66.81 16.05 150.0
10449- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, X 4.42 67.83 16.56 0.00 150.0 +96%
AAA Cliping 44%)
X 437 66.89 16.20 150.0
. Z 4.39 66.77 16.15 150.0
10450~ LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, X 4.60 67.69 16.52 0.00 150.0 +96%
AAA Clipping 44%)
Y 4.56 66.82 16.22 150.0
Z 4.58 66.71 6.18 150.0
10451- W-CDMA (BS Test Model 1, 64 DPCH, X 3.70 69.22 16.26 0.00 150.0 9.6 %
AAA Clipping 44%) =
Y 346 67.39 15.25 150.0
Z 3.50 67.24 15.27 150.0
10456- IEEE B02.11ac WiFi (160MHz, 64-QAM, X 6.18 68.42 16.70 0.00 150.0 +9.6 %
AbA 99pc duty cycle)
Y 6.24 67.88 16.67 | 150.0
Z 6.28 67.84 16.65 150.0
10457~ UMTS-FDD (DC-HSDPA) X 38 66.07 16.24 0.00 150.0 +9.6 %
AAA
¥ 3.81 65.27 15.94 150.0
Z 3.82 65.15 15.89 150.0
10458- CDMA2000 (1xEV-DO, Rev. B, 2 X 348 68.28 15.61 0.00 150.0 +9.6%
AMA carriers)
Y 3.2 66.78 14.72 150.0
Fd 3.3 66.55 14.72 150.0
10459- CDMA2000 (1xEV-DO, Rev. B, 3 X 4.52 66.07 16.11 0.00 150.0 296%
AAA carriers)
¥ 4.52 65.63 15.92 150.0
Z 4.43 64.88 15.61 150.0
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10460- | UMTS-FDD (WCDMA, AMR) X | 156 | B0.13 | 2234 | 000 | 1500 | £96%
AAA
Y | 00z | 6816 | 16.20 150.0
Z | 087 | 6699 | 1551 150.0
10461- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 193 | 6949 | 1387 | 3.29 | 800 | t96%
AAA QPSK, UL Subframe=2.3.4.7.8.9)
¥ | 5171 | 11441 | 29.02 B0.0
Z | 552 | 8254 | 2004 80.0
10462- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 081 6000 | 695 | 323 | 80O | t86%
AAA 16-0AM, UL Subframe=2,34.7,8,9)
Y | 168 | 6515 | 1062 80.0
Z | 149 | 6307 | 9.4 80.0
10463- | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X | 085 | 6000 | 651 | 323 | 800 | t96%
| AAA 64-QAM, UL Subframe=2,3.4.7.8.9)
Y | 115 | 6132 | 839 80.0
Z | 122 | 6087 | 644 80.0
10464- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X | 148 | 6641 | 1206 | 323 | 800 | *96%
AAA QPSK, UL Subframe=2,3.4.7.8.9)
Y | 3576 | 107.35 | 26.67 80.0
Z | 421 | 7846 | 1815 80.0
10465- | LTE-TDD (SC-FDMA, 1 RB, 3MHz, 16- | X | 081 | 60.00 | 688 | 323 | 80.0 | +96%
AAA QAM, UL Subframe=2,3,4,7,8,9)
¥ | 150 | 6407 | 1008 80.0
Z 1.40 62.47 9.59 80.0
10466- | LTE-TOD (SC-FDMA, 1RB, 3MHz,64- | X | 095 | 60.00 | 647 | 3.23 | 80.0 | £9.6%
AAA QAM., UL Subframe=2,3,4.7,8.9)
Y | 108 | 6086 | 812 80.0
Z | 118 | 6054 | B8.22 80.0
10467- | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X | 152 | 6674 | 1223 | 323 | 80.0 | 96%
AAA QPSK, UL Subframe=2,3,47,8,9)
Y 44.94 110.43 27.34 80.0
Z | 447 | 7928 | 1846 80.0
10468- | LTE-TDD (SC-FDMA, 1RB, 5 MHz. 16- | X | 081 | 60.00 | 689 | 323 | 80.0 | £96%
AAA QAM. UL Subframe=2,3,4.7.8.9)
Y | 153 | 6433 | 10.21 — | 800 ]
Z | 142 | 6261 | 967 80.0
10469- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- X 0.95 60.00 6.46 3.23 B80.0 +96 %
AAA QAM, UL Subframe=2,3.4,7,8,9)
Y | 109 | 6087 | 812 80.0
Z | 118 | 6055 | 822 80.0
10470- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 151 | 6670 | 1220 | 323 | 80.0 | +96%
AAA QPSK, UL Subframe=2,3.4.7.8.9)
¥ 45.60 110.63 27.38 80.0
Z 4.45 79.26 18.45 80.0
10471- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X | 0.91 60.00 | 688 | 323 | 800 | z96%
AAA QAM., UL Subframe=2,3.4.7,8,9)
Y | 152 | 6426 | 10.7 80.0
Z | 142 | 6257 | 964 80.0
10472- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X | 0.95 | 60.00 | 645 | 323 | 80.0 | £96%
AAA QAM, UL Subframe=2,3.4,7.8,9)
Y | 108 | 6083 | 808 80.0
Z | 118 | 6052 | 8.20 80.0
10473 LTE-TDD (SC-FDMA, 1 RB, 15 MHz, x 1.51 66.68 12.19 3.23 B80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7.8,9)
Y 45.41 110.55 27.35 80.0
Z | 444 | 7922 [ 1843 80.0
10474- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X | 0.1 | 60.00 | 688 | 323 | 80.0 | t96%
ABA QAM, UL Subframe=2,3,4,7,8,9)
Y| 1562 | 6423 | 10.16 80.0
Z | 141 | 6255 | 963 80.0
10475- | LTE-TDD (SC-FDMA, 1 RB, 15 MHz 64- | X | 0.95 | 60.00 | 645 | 323 | 80.0 | +96%
AAA QAM, UL Subframe=2,3.4.7.8.9)
Y | 108 | 6081 | 808 80.0
Z 117 60.51 8.19 80.0
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10477- [ LTE-TDD (SC-FDMA, 1 RB. 20 MHz, 16- | X | 0.9 60.00 6.86 3.23 80.0 | +96%
AAA QAM, UL Subframe=2.3.4.7.8,9)
Y | 148 64.00 | 10.03 80.0
z 1.39 62.43 9.55 80.0
10478- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64- | X | 095 60.00 6.44 323 800 | *96%
AAA QAM, UL Subframe=2,3,4,7.8.9)
Y 1.08 6078 | 8.05 80.0
e Z 147 6048 | B.17 80.0
10479- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 0.95 60.00 5.70 1.99 80.0 | :9.6%
AAA QPSK, UL Subframe=2,34,7,8.9)
Y | 096 60.00 | 6.66 80.0
Z | 10 6000 | 694 80.0
10480- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 1.29 60.00 | 507 189 | 800 | *96%
AAS, 16-QAM, UL Subframe=2.3.4.7,8.9)
Y 1.28 60.00 573 80.0
Z 1 3 60.00 6.25 80.0
10481- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 1.39 60.00 | 4.83 189 | 800 | *96%
AAA 64-0AM, UL Subframe=2,3.4,7,8.9)
Y| 433 50.00 549 80.0 B
| Z | 135 60.00 6.03 B0.0
10482- | LTE-TDD (SC-FDMA, 50% RB, 3MHz, | X | 561 8041 | 19.03 | 199 | 80.0 | *96%
AAA QPSK, UL Subframe=2,3.4.7,8,9)
Y | 254 69.54 | 14.99 80.0
Z |30 67.89 | 1432 80.0
10483- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, | X | 2.19 6458 | 11.70 | 199 800 | +9.6%
AAA 16-QAM, UL Subframe=2,3.4.7.8.9)
Y | _aar 69.65 | 14.64 80.0
Z | 293 67.40 | 13.74 0.0
10484- | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, | X | 2.19 6438 | 11.65 | 1.99 800 | +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)
Y | 324 68.94 | 14.38 80.0
Z | 288 66.99 | 13.59 80.0
10485- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 6.24 8278 | 2091 | 199 800 | +96%
AAA QPSK, UL Subframe=2,3,4.7.8.9)
Cail 72.72 | 17.32 0.0
Z | 283 7050 | 16.37 0.0
10486- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 4.05 7334 | 1724 | 199 800 | *96%
AAA 16-QAM, UL Subframe=2.3.4.7.8.9)
Y | 792 68.11 | 15.06 80.0
Z | 279 67.15 | 14.67 80.0
10487- | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, | X | 3.94 7261 | 1696 | 199 | 800 | £956%
AAA 64-QAM, UL Subframe=2,3,4,7.6,9)
Y | 292 67.77 | 14.92 80.0
Z | 281 66.91 | 14.57 80.0
10486- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 5.29 7912 | 2043 | 199 | 800 | +96%
AAA QPSK, UL Subframe=2,3,4.7.8.9) ..
Y | 363 7276 | 1817 80.0
Z | =a 7095 | 17.31 80.0
10489- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 3.99 7210 | 1802 | 1.99 800 | £9.6%
AAA 16-QAM, UL Subframe=2,34.7,8,9)
Y | 338 68.80 | 16.71 80.0
Z | 326 67.91 | 16.26 80.0
10490- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 4.03 7164 | 17.86 | 1.99 800 | =9.6%
AAA 64-QAM, UL Subframe=2.3,4.7.8.9)
Y | 347 6864 | 16.68 80.0
Z | 337 67.80 | 16.26 80.0
10491- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 4.78 7535 | 1923 | 1.99 80.0 | *9.6%
AAA QPSK, UL Subirame=2.3.4,7.8.9)
Y 3.80 71.14 17.74 BO.O
Z | 359 69.86 | 17.08 80.0
[ 10492- | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, | X | 413 7050 | 17.66 | 199 | 800 | *96%
| AaA 16-QAM, UL Subframe=2,3.4,7,68.9)
b 3.74 68.21 16.84 80.0
| z 3.66 67.52 | 16.46 80.0
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10493- | LTE-TDD (SC-FDMA, 50% RB, 15MHz, | X | 417 | 7022 | 1758 | 199 | 800 | t96%
AAA 64-QAM, UL Subframe=2.3.4.7.8,9)
Y | 381 | 6808 | 16.81 80.0
Z | 373 | 6ra43 | 1645 80.0
10494- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 577 | 78.25 | 2007 | 199 | 80.0 | *96%
AAA QPSK, UL Subframe=2,3,4,7.8,9)
Y | 416 | 7267 | 18.15 80.0
Z | 388 | 7119 | 1741 80.0
10495- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 4.24 | 71.18 | 17.96 | 199 | 80.0 | *96%
AAA 16-QAM, UL Subframe=2,3,4,7.8.,9)
Y | 378 | 68.64 | 17.03 80.0
Z | 369 | 6793 | 1664 80.0
10496- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 4.26 | 70.66 | 17.79 | 199 | 80.0 | *96%
AAA 64-QAM, UL Subframe=2,3.4,7.8.9)
Y | 385 | 6836 | 16.97 80.0
Z | 378 | 6771 | 16.60 80.0
10497- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 278 | 7114 | 1464 | 199 | 80.0 | t96%
AAA MHz, QPSK, UL Subframe=2,3.4.7.8.9)
Y | 160 | 6400 | 1151 80.0
Z | 157 | 6354 | 1140 80.0
10498- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 159 | 6228 | 987 | 199 | 80.0 | x96%
AAA MHz, 16-QAM, UL
Subframe=2.3.4.7.8.9)
¥ 1.37 60.14 B.66 80.0
Z | 144 | 6036 | 8.95 80.0
10499- | LTE-TDD (SC-FDMA, 100% RB, 1.4 X | 153 | 6165 | 943 | 199 | 800 | +96%
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7,8,9)
Y | 138 | 60.00 | 845 80.0
Z | 143 | 6006 | 8.7 80.0
10500- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 5.8 | 80.15 | 2033 | 199 | 80.0 | *96%
AAA QPSK, UL Subframe=2,3,4,7,8.9)
Y | 334 | 7250 | 17.61 80.0
Z | 299 | 7046 | 16,69 80.0
10501- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 4.02 | 7280 | 1763 | 199 | 800 | +9.6 %
AAA 16-QAM. UL Subframe=2,3.4.7.8,9)
Y | 314 | 6852 | 1517 80.0
Z | 301 | 6755 | 15.34 80.0
10502- | LTE-TDD (SC-FDMA, 100% RB, 3MHz, | X | 4.04 | 7244 | 17.35 | 1.99 | 80.0 | £96%
AdA 64-QAM, UL Subframe=2,34.7.8.9)
Y | 319 | 6835 | 15.65 80.0
Z 3.07 67.44 15.26 80.0
10503- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, | X | 514 | 78.69 | 2026 | 199 | 800 | +9.6%
AAA QPSK, UL Subframe=2.,3,4,7.8.9)
Y | 358 | 7255 | 18.07 80.0
Z | 327 | 7004 | 17.20 80.0
10504- | LTE-TDD (SC-FDMA, 100% RB, 6 MHz | X | 3.95 | 7193 | 17.93 | 189 | 800 | +96%
AAA 16-QAM, UL Subframe=2,3.4.7.8.9)
Y | 336 | e8.71 | 16.66 80.0
Z | 324 | 6781 | 16.21 80.0
10505- | LTE-TDD (SC-FDMA, 100% RB,5MHz, | X | 3.99 | 7148 | 1778 | 198 | 800 | =96 %
AAA 64-QAM, UL Subframe=2,3.4.7,8,9)
Y | 345 | 6854 | 16.62 80.0
Z 3.35 67.70 16.20 80.0
10506- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 565 | 7794 | 1995 | 199 | 800 | £96%
AAA MHz, QPSK, UL Subframe=2,3.4.7.8.9)
Y | 413 | 7252 | 18.08 B0.0
— Z | 384 | 71.03 | 17.34 80.0
10507- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 421 | 7108 | 1780 | 199 | 800 | =96%
AAA MHz, 16-QAM, UL
Subframe=2,34,7,8,9)
Y | 377 | 6858 | 17.00 80.0
Z | 367 | 6r87 | 1660 [ 800
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] 10508- LTE-TDD (SC-FDMA, 100% RB, 10 b 4.23 70.54 17.73 1.99 80.0 +96%
AAA MHz, 64-QAM, UL
Subframe=2,3.4.7,8.9)
¥ 3.84 68.29 16.93 80.0
Z 3.76 6764 16.56 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.44 75.05 18.94 1.89 80.0 +9.6 %
AAA MHz, QPSK, UL Subframe=2,3,4,7.8,9)
% 4.39 71.08 17.58 80.0
Z 419 70.05 17.03 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 461 70.37 .71 1.99 80.0 +96%
AAN MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
X 4,25 68.34 17.03 80.0
Z 4,18 67.79 16.71 80.0
10511- LTE-TDD (SC-FDMA, 100% RE, 15 X 4.62 69.95 17.58 1.99 80.0 +96%
AAA MHz, 84-QAM, UL
Subframe=2,3,4,7,8.9)
Y 4.30 68.08 16.98 80.0
Z 4.24 67.56 16.67 80.0
10512- LTE-TDD (SC-FDMA, 100% RB, 20 X 6.34 78.06 19.83 1.99 80.0 +96%
AAA MHz, QPSK, UL Subframe=2,34,7,8,9)
hd 4.63 72.68 18.02 80.0
Z 4.34 71.36 17.36 80.0
10513~ LTE-TDD (SC-FDMA, 100% RB, 20 X 4.56 70.92 17.91 1.99 80.0 +96 %
AAA MHz, 16-QAM, UL
Subframe=2,3.4,7,8.9)
¥ 4.15 68.64 17.14 | 80.0
Z | 407 68.05 | 16.78 | 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 4.50 70.25 17.71 1.99 80.0 +9.6 %
AAA MHz, 64-QAM, UL
Subframe=2,3.4.7,8.9)
Y 4.186 68.21 17.03 80.0
Z 4.09 67.66 16.70 80.0
10515- IEEE 802,11b WiFi 2.4 GHz (DSSS, 2 X 1.05 66.12 16.84 0.00 150.0 +96%
AL Mbps, 99pc duty cycle)
Y 0.99 63.17 14.72 50.0
Z 0.97 62.76 14.44 50.0
10516- |EEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 244 101.37 30.54 0.00 50.0 +96%
AAA Mbps. 89pc duty cycle)
N 0.62 70.29 17.34 150.0
4 0.54 67.97 15.98 150.0
10517- |EEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.0 70.74 19.00 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)
¥ 0.84 65.07 15.36 150.0
F 0.81 64.38 14.88 150.0
10518- |EEE 802.11a/h WiFi 5 GHz (OFDM, 8 X 4.59 67.52 16.47 0.00 150.0 +9.6%
AAA Mbps, 99pc duty cycle)
Y 4.56 66.71 16.20 150.0
Z 4.59 66.59 16.16 150.0
10519- IEEE 802.11a/h WiFi 5§ GHz (OFDM, 12 X 479 67.74 16.57 0.00 150.0 +98%
AAA Mbps, 99pc duty cycle)
¥ 475 66.95 16.33 150.0
Z 4.79 66.85 16.28 150.0
10520~ IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4,65 67.76 16.53 0.00 150.0 +9.6 %
AAL Mbps, 99pc duty cycle)
Y 4.80 66.91 16.25 150.0
Z 4.64 66.82 16.21 150.0
10521- IEEE B02.11a/h WiFi 5 GHz (OFDM, 24 X 459 67.80 16.54 0.00 150.0 +96%
AAA Mbps, 99pc duty cycla)
Y 4.54 66.91 16.23 150.0
Z 4.57 66.81 16.19 150.0
10522- IEEE 802.11a/h WiFi 5 GHz (OFDM, 38 X 464 67.81 16.59 0.00 150.0 +96%
AAA Mbps, 99pc duly cycle)
Y | 480 66.99 16.32 150.0
Z | 483 66.86 16.26 150.0
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[ 10523- } IEEE 802.11a/h WIFi 5 GHz (OFDM, 48 X 4.52 67.76 16.48 0.00 150.0 +96%
AAA | Mbps, 99pc duty cycle)
b i 4.48 66.86 16.16 150.0
L 4.50 66.73 16.11 150.0
10524- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4.58 67.74 16.56 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)
Y 4.54 66.91 16.28 150.0
rd 4.57 66.79 16.23 150.0
10525- |EEE 802.11ac WiFi (20MHz, MCS0, X 4.57 66.86 16.20 0.00 150.0 +9.6%
AAA 99pc duty cycle)
Y 4.52 65.96 15.87 150.0
Fd 4.54 65.83 15.82 150.0
10526- |EEE 802.11ac WiFi (20MHz, MCS31, X 4.75 67.24 16.33 0.00 150.0 +96%
AAA 99pc duty cycle)
Y 4.70 66.33 16.02 150.0
z 4.73 66.21 15.97 150.0
10527- |EEE 802.11ac WiFi (20MHz, MCS2, X 4.68 67.24 16.30 0.00 150.0 | £96%
AAA 99pc duty cycle)
Y 4.62 66.29 15.96 150.0
£ 4.64 66.18 1591 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.69 67.25 16.33 0.00 1500 | £9.6%
ABK 99pc duty cycle)
Y 4.63 66.31 15.99 150.0
Z 466 66.19 15.95 150.0
10529- IEEE B02.11ac WiFi (20MHz, MCS4, X 4.69 67.25 16.33 0.00 150.0 +9.6%
AAM 99pc duty cycle)
Y 4.63 66.31 15.99 150.0
Z 4.66 66.19 15.95 150.0
10531- IEEE 802.11ac WiFi (20MHz, MCSE, X 4.70 67.39 16.36 0.00 1500 | t96%
AAA 9dpc duty cycle)
Y 4.63 66.42 16.01 150.0
Z 4.66 66.31 15.96 150.0
10532- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.56 67.29 16.32 0.00 1500 | £96%
AAA 99pc duty cycle)
Y 4.48 66.27 15.94 150.0
Fd 4.51 66.17 15.80 150.0
10533- |EEE 802.11ac WiFi (20MHz, MCS8, X 4.71 67.30 16.32 0.00 150.0 +9.6 %
AAA 99pc duty cycle)
Y 4.64 66.35 15.98 150.0
Z 4.67 66.23 15.93 150.0
10534~ IEEE 802.11ac WiFi (40MHz, MCS0, X 5.18 67.23 16.28 0.00 150.0 +9.6 %
AAA 99pc duty cycle)
Y 5.16 66.42 16.05 150.0
Zz 5.18 66.35 16.02 150.0
10535- IEEE 802.11ac WiFi (40MHz, MCS1, X 5.24 67.37 16.33 0.00 1500 | £96%
AAA 99pc duty cycle)
Y 5.23 66.58 16.12 150.0
Z 5.268 66.50 16.08 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, x 513 67.41 16.34 0.00 1500 | +96%
AAA 99pc duty cycle)
Y 5.10 66.54 16.08 150.0
Z 5.12 66.46 16.05 150.0
10637- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.18 67.34 16.31 0.00 150.0 +96%
ABA 99pc duty cycle)
¥ 5.15 66.51 16.07 150.0
prad 5.18 66.43 16.04 150.0
10538- |EEE 802.11ac WiFi (40MHz, MCS4, X 5.26 67.32 16.33 0.00 150.0 +9.6 %
AnA 99pc duty cycle)
Y. 5.25 66,54 16.12 150.0
Z 5.29 66.48 16.10 150.0
10540- |IEEE 802.11ac WiFi (40MHz, MCS6, x 5.19 67.32 16.35 0.00 1500 | £96%
AR 99pc duty cycle)
Y 5.18 B6.55 16.14 150.0
Z 5.20 66.46 16.10 150.0
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10541- |IEEE 802.11ac WiFi (40MHz, MCS7, X 517 67.25 16.31 0.00 150.0 +96%
AAA 98pc duty cycle)
Y 5.15 66.42 16.07 150.0
Z 5.18 66.35 16.04 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.32 67.25 16.32 0.00 1500 | +96%
AAA 99pc duty cycle)
Y 5.30 66.49 16.12 150.0
z 5.34 66.42 16.09 150.0
10543- |IEEE 802.11ac WiFi (40MHz, MCS9, X 5.40 67.27 16.34 0.00 150.0 | +96%
AAA 99pc duty cycle)
Y 538 66.52 16.16 150.0
Z 5.42 66.45 16.12 150.0
10544- IEEE 802.11ac WiFi (80MHz, MCS0, X 547 67.33 16.25 0.00 150.0 +9.6 %
AAA 99pc duty cycle)
Y 547 66.54 16.04 150.0 =
Z 5.49 66.46 16.01 150.0
10545- IEEE 802.11ac WiFi (B0MHz, MCS1, X 5.63 67.60 16.32 0.00 1500 | £96%
AAA 99pc duty cycle)
Y 5.65 66.93 16.19 150.0
Z 5.69 66.87 16.16 150.0
10546- IEEE 802.11ac WiFi (B0MHz, MCS2, X 5.54 67.56 16.32 0.00 150.0 +9.8
ABA 99pc duty cycle)
Y 5.53 66.75 16.12 150.0
z 5.57 66.70 16.10 150.0
10547- IEEE B02.11ac WiFi (BOMHz, MCS3, X 5.61 67.57 16.32 0.00 150.0 +96%
AAA 99pc duly cycle)
hd 5.60 66.79 16.12 150.0
Z 5.65 66.76 16.11 150.0
10548- IEEE 802.11ac WiFi (B0MHz, MCS4, X 571 68.01 16.51 0.00 1500 | £96%
AAA 99pc duty cycle)
Y 5.84 67.67 16.54 50.0
Z 5.91 67.72 16.56 50.0
10550- |IEEE 802.11ac WiFi (80MHz, MCS6, X 5.57 67.55 16.32 0.00 500 | +96%
AAL 99pc duty cycle)
Y 5.56 66.75 16.13 150.0
z 5.59 66.69 16.10 150.0
10551- IEEE 802.11ac WiFi (80MHz, MCS7, X 557 67.57 16.30 0.00 1500 | £96%
AAL 99pc duty cycle)
Y 557 66.81 16.11 150.0
Z 5.60 66.74 16.09 150.0
10552- IEEE 802.11ac WiFi (B0MHz, MCS8, X 5.50 67.43 16.25 0.00 150.0 | +96%
AAA 99pe duly cycle)
Y 5.48 66.61 16.02 150.0
Z 5.51 66.53 15.99 150.0
10553- IEEE 802.11ac WiFi (80MHz, MCS9, x 5.58 67.46 16.28 0.00 1500 | £96%
AAA 99pc duty cycle)
Y 557 66.65 16.07 150.0
2 5.60 66.58 16.05 150.0
10554~ |EEE 1602.11ac WiFi (160MHz, MCS0, X 5.85 67 64 16.30 0.00 150.0 +9.6 %
AAA 99pe duty cycle)
Y 5.87 66.90 16.13 150.0
Z 5.89 66.84 16.11 150.0
10555- IEEE 1602.11ac WiFi (160MHz, MCS1, X 5.97 67.89 16.39 0.00 1500 | +96%
AAR 99pc duty cycle)
i 5.09 67.19 16.25 150.0
Z 6.02 67.14 16.23 150.0
10556- IEEE 1602.11ac WIFi (160MHz, MCS2, X 5.99 67.93 16.41 0.00 1500 | £96%
AAN 99pc duty cycle)
Y 6.02 67.24 16.27 150.0
Z 6.04 67.18 16.25 150.0
10557- IEEE 1602.11ac WiFi (160MHz, MCS3, X 5.97 67.89 16.41 0.00 1500 | £96%
AAS 99pc duty cycle)
Y 5.99 67.16 16.25 150.0
F4 6.02 67.11 16.23 150.0
Certificate No: EX3-7413_Jun16é Page 32 of 38
Report File No:  F690501/RF-SAR002460 Date of Issue :  2017-04-26

(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 56/74

EX3DV4- SN:7413 June 29, 2016
10558- |EEE 1602.11ac WiFi (160MHz, MCS4, X 6.01 68.01 16.48 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 6.03 67.31 16.35 150.0

Z 6.07 67.27 16.33 150.0
10560- |EEE 1602.11ac WiFi (160MHz, MCSE, X 6.03 67.92 16.47 0.00 150.0 9.6 %
AAA 99pc duty cycle)

Y 6.03 67.18 16.31 150.0

Fd 6.07 67.12 16.29 150.0
10561- |EEE 1602.11ac WiFi (160MHz, MCS7, X 593 67.84 16.47 0.00 150.0 96 %
AAA 99pc duty cycle)

Y 595 67.14 16.33 150.0

Z 5.98 67.08 16.31 150.0
10562- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.02 68.12 16.61 0.00 150.0 96 %
AAL 99pc duty cycle)

Y 5.08 67.52 16.52 150.0

fd 6.12 67.50 16.52 150.0
10563- IEEE 1602.11ac WiFi (160MHz, MCS9, A 6.25 68.38 16.68 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 6.33 67.88 16.66 150.0

z 6.45 68.06 16.74 150.0
10564- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.88 67.42 16.50 0.46 150.0 +9.6%
AAA OFDM, 8 Mbps, 99pc duty cycle)

Y 4.88 66.80 16.37 150.0

z 4.91 66.66 16.30 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 8.14 67.94 16.85 0.46 150.0 +96%
AAA OFDM, 12 Mbps, 99pc duty cycle)

Y 5.12 67.24 16.68 150.0

Z 5.18 67.14 16.64 50.0
10566- |IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.97 67.79 16.67 0.46 150.0 +96%
ABA OFDM, 18 Mbps, 99pc duty cycle)

Y 495 67.09 16.50 150.0

Z 4.99 66.98 16.45 150.0
10567~ |IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.03 68.35 17.13 0.46 150.0 +9.6%
AAA OFDM, 24 Mbps, 99pc duty cycle)

¥ 4.98 B67.45 16.83 150.0

Zz 5.02 67.40 16.82 150.0
10568- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.85 67.41 16.35 0.46 150.0 +96 %
AAA OFDM, 36 Mbps, 99pc dulty cycle)

Y 4.87 66.88 16.28 150.0

Z 4.89 66.70 16.18 150.0
10569- |IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.99 68.46 17.20 0.46 150.0 +96%
AAA OFDM, 48 Mbps, 99pc duty cycle)

Y 4.93 67.52 16.87 150.0

d 4.96 67.44 16.85 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 5.01 68.21 17.08 0.46 150.0 t96%
AAA OFDM, 54 Mbps. 99pc duty cycle}

hd 4.97 67.38 16.82 150.0

Z 5.01 67.30 16.79 150.0
10571- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.27 67.16 17.22 0.46 130.0 +96 %
AAA Mbps, 90pc duty cycle)

¥ 1.18 64.33 1545 130.0

rd 1.16 63.83 15.08 130.0
10572- |EEE 802.11b WiFi 2.4 GHz (DSSS, 2 x 1.3 68.13 17.79 0.46 130.0 9.6 %
AAA Mbps, 90pc duty cycle)

b 1.20 ©4.86 15.77 130.0

Fd 1.17 64.34 15.40 130.0
10573- |EEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X | 100.00 156.68 | 42.65 0.46 130.0 +9.6 %
AAL Mbps, 90pc duty cycle)

Y 1.76 82.46 22.02 130.0

Z 1.29 76.91 19.62 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DS55, 11 X 2.02 80.92 23.70 0.46 130.0 +96%
AAA Mbps, 30pc duty cycle)

Y 1.28 70.02 | 18.39 130.0

Z 1.24 69.25 | 17.91 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (DSS5- x 4,65 67.14 16.48 0.46 130.0 +96%
ABA OFDM, & Mbps, 90pc duty cycle)
Y 4.67 66.54 16.37 130.0
7 4.69 66.39 16.29 130.0
10576- IEEE 802.11g WIiFi 2.4 GHz (DSSS- X 4.69 67.35 16.58 0.46 130.0 +9.6 %
AMA OFDM, 9 Mbps, 90pc duty cycle)
Y 4.69 66.70 16.43 130.0
Z 4.71 66.55 16.36 1300
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.90 67.64 16.74 046 1300 | +96%
AAA OFDM, 12 Mbps, 90pc duty cycle)
Y 4.80 67.00 16.60 130.0
4 493 66.88 16.55 130.0
10578- |IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.82 67.92 16.92 0.46 1300 | +96%
| AAA OFDM, 18 Mbps, 90pc duty cycle)
¥ 4.79 67.13 16.69 130.0
z 4.83 67.04 16.65 130.0
10579- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.54 66.99 16.09 0.46 1300 | +96%
AAA OFDM, 24 Mbps, 90pc duty cycle)
¥ 4.56 66.47 16.04 130.0
d 4.58 66.29 15.93 130.0
10580- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 458 66.95 16.07 0.46 130.0 +96%
AAA OFDM, 36 Mbps, 90pc duty cycle)
¥ 4.61 66.51 16.07 130.0
F4 463 66.30 15.94 130.0
10581~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X 472 67.99 16.87 0.46 130.0 +96%
LLY.Y. OFDM, 48 Mbps, 90pc duty cycle)
Y 4.69 67.15 16.62 130.0
Fd 4.72 67.06 16.57 130.0
10582- |EEE 802.11g WiFi 2.4 GHz (D555- X 4.47 66.63 15.81 0.46 1300 +9.6%
AAA OFDM, 54 Mbps, 90pc duty cycle)
Y 4.51 66.25 15.85 130.0
Z 4.53 66.04 15.71 130.0
10583- |IEEE 802.11a/h WIFi 5 GHz (OFDM, 6 X 4.65 67.14 16.48 0.46 1300 | +96%
AAA Mbps, 90pc duty cycle)
Y 4.67 66.54 16.37 130.0
Z 4.69 66.39 16.29 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 8 X 4.69 67.35 16.58 0.46 1300 | 296%
AAA Mbps, 90pc duty cycle)
Y 4.69 66.70 16.43 130.0
Z 4.71 66.55 16.36 130.0
10585- |IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.90 67.64 16.74 0.46 1300 | £96%
AAL Mbps. 90pc duty cycle)
Y 4.90 67.00 16.60 130.0
Z 4.93 66.88 16.55 130.0
10586- |IEEE B02.11a/h WiFi 5 GHz (OFDM, 18 X 4.82 67.92 16.92 0.46 1300 | £96%
AAN Mbps, 90pc duly cycle)
Y 4.79 67.13 16.69 130.0
Z 4.83 67.04 16.65 130.0
10587- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.54 56.99 16.09 0.46 1300 | 296%
AAA Mbps, 90pc duty cycle)
¥ 4.56 66.47 16.04 130.0
Z 4.58 66.29 15.93 130.0
10588- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4.58 66.95 16.07 0.46 1300 | +96%
AAA Mbps, 90pc duty cycle)
Y 4.61 66.51 16.07 130.0
Fd 4.63 66.30 15.94 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.72 67.99 16.87 0.46 130.0 +96 %
AAA Mbps, 90pc duty cycle)
Y 469 67.15 16.62 130.0
Fd 472 67.06 16.57 130.0
10590- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 4.47 66.63 15.81 0.46 130.0 | £96%
AAA Mbps, 90pc duty cycle)
Y 4.51 66.25 15.85 130.0
z 4.53 66.04 15.71 130.0
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10591- IEEE 802.11n (HT Mixed, 20MHz, X 4.80 67.21 16.58 0.46 130.0 +9.6%
AAA MCS0, 90pc duty cycle)
Y 4.82 66.60 16.47 130.0
Z 4.84 66.47 16.40 130.0
10592- IEEE 802.11n (HT Mixed, 20MHz, X 4.97 67.56 16.71 0.46 130.0 +96%
AAA MCS1, 90pc duty cycle)
Y 4.97 66.94 16.60 130.0
z 5.00 66.81 16.53 130.0
10593- IEEE 802.11n (HT Mixed, 20MHz, X 4,89 67.46 16.59 0.46 130.0 +96%
ABA MCS2, 90pc duty cycle)
Y 4.90 66.85 16.48 130.0
Z 4.92 66.72 16.42 130.0
10594~ IEEE 802.11n (HT Mixed, 20MHz, X 495 67.66 16.77 0.46 130.0 +9.6%
AAA MCS3, 90pc duty cycle)
Y 4.95 67.01 6.63 130.0
Fd 4.98 66.89 16.57 130.0
10585- IEEE 802.11n (HT Mixed, 20MHz, X 4.91 67.59 6.65 0.486 130.0 +96%
AAL MCS4, 90pc duty cycle)
Y 4.92 66.96 16.53 130.0
Fd 4.95 66.83 16.46 130.0
10586~ IEEE 802.11n (HT Mixed, 20MHz, X 4.85 67.58 16.64 0.46 130.0 +9.6%
AAA MCSS5, 90pc duty cycle)
Y 4.85 66.96 16.53 130.0
Fd 4.88 66.82 16.46 130.0
10587- IEEE 802.11n (HT Mixed, 20MHz, X 4.80 67.49 16.54 0.46 130.0 +9.6%
AAA MCS6, 90pc duty cycle)
Y 4.80 66.87 16.42 130.0
z 4.83 66.73 16.35 130.0
10598- |IEEE 802.11n (HT Mixed, 20MHz, X 4.80 67.85 16.88 0.46 130.0 +96%
| AAA MCS7, 90pc duty cycle)
Y 4.78 67.08 16.66 130.0
Z 4.81 66.99 16.62 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 543 67.64 16.68 0.46 130.0 +9.6 %
AAA MCS0, 90pc duty cycle)
Y 5.48 67.15 16.67 130.0
Z 6.61 67.05 16.61 130.0
10600- |EEE 802.11n (HT Mixed, 40MHz, X 5.51 67.84 16.74 0.46 130.0 +9.6%
AAA MCS1, 90pc duty cycle)
N 5.61 67.54 16.84 130.0
Z 5.67 67.52 16.82 130.0
10601- IEEE 802.11n (HT Mixed, 40MHz, X 544 67.75 16.72 0.46 130.0 +96%
AAA MCS2, 90pc duty cycle)
Y 5.50 67.31 16.74 130.0
Z 5.54 67.24 16.70 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, X 5.51 67.66 16.58 0.46 130.0 +96%
AAA MCS3, 90pc duty cycle) S
¥ 5.50 67.32 16.67 130.0
Z 5.62 67.22 16.60 130.0
10603- IEEE B02.11n (HT Mixed, 40MHz, X 5.61 68.06 16.92 0.46 130.0 +9.6 %
AAA MCS4, 90pc duty cycle)
Y 5.68 67.64 16.85 130.0
Z 5.72 67.58 16.91 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.43 67.58 16.68 0.46 130.0 +9.6%
AAA MCS5, 90pc duty cycle)
Y 5.49 67.11 16.68 130.0
Z 5.51 67.01 16.62 130.0
10605- IEEE 802.11n (HT Mixed, 40MHz, X 5.49 67.71 16.73 0.46 130.0 +96%
AAA MCS6, 90pc duty cycle)
Y 5.59 67.43 16.84 130.0
Z 5.62 67.32 16.77 130.0
10606- |IEEE 802.11n (HT Mixed, 40MHz, X 5.29 67.26 16.37 0.46 130.0 +96%
ABA MCS7, 90pc duty cycle)
Y 5.36 66.84 16.41 130.0
Z 5.39 66.76 16.35 130.0
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10607- IEEE B02.11ac WiFi (20MHz, MCSO0, X 4.66 66.63 16.27 0.46 130.0 +96 %
LY.V, S0pc duty cycle)
Y 4.65 65.890 16.08 130.0
Z 4,67 65.76 16.01 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCS1, X 4.86 67.05 16.44 0.46 130.0 +96%
AAA S0pc duly cycle)
Y 4.84 66.31 16.25 130.0
7 4.87 66.17 16.18 130.0
10609- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.74 66.89 16.27 0.46 130.0 +96% |
AAA 90pc duty cycle)
¥ 4.73 66,17 16.09 30.0
Z 4,75 66.01 16.01 130.0
10610- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.80 67.09 16.46 0.46 30.0 +9.6 %
AAA 90pc duty cycle)
Y 4.78 66.31 16.25 130.0
4 4.81 66.18 16.18 130.0
10611~ |EEE 802.11ac WiFi (20MHz, MCS4, X 4,71 66.86 16.29 0.46 130.0 +96%
AMA 90pc duty cycle)
Y | 470 66.13 | 16.10 130.0
z 4.72 65.98 16.02 130.0
10612- |EEE 802.11ac WiFi (20MHz, MCS5, X 472 66.99 16.31 0.46 130.0 96 %
AAA 90pe duty cycle)
Y 4.71 66.29 16.15 130.0
Z 4,73 66.12 16.05 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS86, X 4.72 66.86 16.19 0.46 130.0 +96%
ABA 90pc duty cycle) |
Y 471 66.18 16.04 | 130.0
Z 4.74 66.02 15.95 | 1300
10614~ IEEE 802.11ac WiFi (20MHz, MCS7, X 4.69 67.20 16.52 0.46 | 1300 £96%
AAA 90pc duly cycle) .
¥ 4.65 66.34 16,25 130.0
Z 4.68 66.22 16.19 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCS8, X 4.69 66.58 16.00 0.46 130.0 +9.6%
AAA 90pe duty cycle)
Y 4.70 65.98 15.89 130.0
£ 472 65.79 15.79 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.28 67.04 16.39 0.46 130.0 +96%
AAA 90pc duty cycle)
Y 5.30 66.40 16.28 130.0
F4 5.33 66.31 16.23 130.0
10617- IEEE 802 11ac WiFi (40MHz, MCS1, X 533 67.12 16.39 0.46 130.0 +96%
AAA 90pc dutly cycle)
Y 5.36 66.56 16.33 130.0
Z 5.39 66.43 16.26 130.0
10618- |IEEE B02.11ac WiFi (40MHz, MCS2, X 5.24 67.26 16.49 0.46 130.0 +96%
AAL 90pc duty cycle)
Y 5.25 66.57 16.35 130.0
Z 5.28 66.47 16.30 130.0
10619- IEEE B02.11ac WiFi (40MHz, MCS3, X 5.24 66.98 16.27 0.46 130.0 +96%
AAA 90pc duty cycle)
Y 5.27 66.40 16.21 1300 |
F4 5.30 66.30 16.15 130.0
10620- IEEE 802.11ac WiFi (40MHz, MCS4, X 533 67.02 16.34 0.46 130.0 +9.6 %
AAA 90pc duty cycle)
Y 5.36 66.45 16.28 130.0
F 5.40 66.37 16.23 130.0
10621- |IEEE 802.11ac WiFi (40MHz, MCS5, X 5.36 67.27 16.60 0.46 130.0 96 %
AAA, 90pc duty cycla)
¥ 5.36 66.55 6.44 130.0
Z 5.39 66.47 6.41 130.0
10622- |EEE 802.11ac WiFi (40MHz, MCSE, X 5.34 67.34 6.62 0.46 1300 | +96%
AAA 90pc duty cycle)
Y 5.37 66.70 16.51 130.0
Z | 540 66.61 | 16.46 | 130.0
Certificate No: EX3-7413_Jun16 Page 36 of 38
Report File No:  F690501/RF-SAR002460 Date of Issue :  2017-04-26

(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and

accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

RTT5041-76(2015.10.01) (2) A4 (210mm x 297mm)



SGS Korea Co., Ltd.
10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

http://www.sgsgroup.kr Page: 60/74
EX3DV4- SN:7413 June 29, 2016

10623- IEEE 802.11ac WiFi (40MHz, MCS7, x 522 B66.85 16.25 0486 1300 | +96%
ABA 90pc duty cycle)

Y 5.25 66.26 16.17 130.0

r4 5.27 66.14 16.10 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.40 67.02 16.39 0.46 1300 | £96%
AlA 90pe duty cycle)

Y 5.44 66.45 16.33 130.0

Fd 5.47 66.36 16.28 130.0
10625- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.68 67.68 16.76 0.46 130.0 +96 %
AAA 90pc duty cycle)

Y 5.81 67.42 16.86 130.0

Z 5.87 67.40 16.85 130.0
10626- |EEE 802.11ac WiFi (80MHz, MCS0, X 5.55 67.10 16.33 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.58 66.47 16.24 1300

Fd 5.61 66.37 16.19 130.0
10627- |EEE 802.11ac WiFi (B0MHz, MCS1, X 5.74 67.46 16.46 0.46 1300 | £96%
ABA 90pc duty cycle)

Y 5.82 67.00 16.47 130.0

Z 5.85 66.92 16.42 130.0
10628- IEEE 802.11ac WIiFi (80MHz, MCS2, X 5.57 67.13 16.23 0486 130.0 +96 %
AAN 90pc duty cycle)

Y 5.63 66.58 16.20 130.0

Z 5.65 B6.49 16.14 130.0
10629~ IEEE 802.11ac WiFi (B0MHz, MCS3, X 5.65 67.16 16.23 0.46 130.0 +9.6 %
AMA 90pc duty cycle)

b 5.71 66.66 16.23 130.0

Fd 5.74 66.58 16.18 130.0
10630- IEEE 802.11ac WiFi (80MHz, MCS4, X 5.85 67.94 16.62 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.12 68.08 16.94 130.0

Fd 6.22 68.15 16.96 130.0
10631- |IEEE 802.11ac WiFi (80MHz, MCS5, X 595 68.39 17.06 0.46 1300 | +96%
AAA 90pe duty cycle)

Y 6.03 67.88 17.02 130.0

Z 6.11 67.96 17.06 130.0
10632- IEEE 802.11ac WiFi (80MHz, MCS86, X 5.78 67.75 16.76 0.48 130.0 +9.6 %
AAA 90pc duty cycle)

a4 5.79 67.05 16.62 130.0

Fd 5.82 67.00 16.60 130.0
106833- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.66 67.36 16.38 0.46 130.0 +9.6%
AAA 90pc duty cycle)

¥ 5.69 66.74 16.30 130.0

Z 5.72 66.66 16.26 130.0
10634~ IEEE 802.11ac WiFi (B0MHz, MCS8, X 5.67 67.48 16.51 0.46 130.0 £t96%
ASA, 90pc duty cycle)

Y 5.68 B66.76 16.37 130.0

Z 571 66.70 16.34 130.0
10635- IEEE 802.11ac WiFi (B0MHz, MCS9, X 5.50 66.58 15.75 0.46 130.0 +96%
AAA 90pc duty cycle)

Y. 5.57 66.15 15.82 130.0

Z 5.50 66.01 15.72 130.0
10636~ IEEE 1602.11ac WiFi| (160MHz, MCS0, X 5.94 67.41 16.37 0.46 1300 | 296%
AAA 90pc duty cycle)

Y 6.00 66.84 16.33 130.0

Z 6.02 66.76 16.29 130.0
10637- IEEE 1602.11ac WiFi {160MHz, MCS1, X 6.07 67.70 16.49 0.46 130.0 +9.6 %
LYY 90pc duty cycle)

Y 6.15 67.21 16.50 130.0

Z 6.18 67.14 16.45 130.0
10638- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.07 67.68 16.46 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.15 67.19 1647 130.0

Fd 6.18 67.11 16.42 130.0
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10639- IEEE 1602.11ac WiFi (160MHz, MCS3, X 6.08 67.71 16.53 0.46 130.0 +96%
| AAA 90pc duty cycle)
| Y 6.14 67.15 16.49 130.0
Z 6.17 67.09 16.46 130.0
10640- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.06 67.64 16.42 046 130.0 +96 %
AAR 90pc duty cycle)
¥ 6.14 67.18 16.45 130.0
Z 6.18 67.11 16.40 130.0
10641- |EEE 1602.11ac WiFi (160MHz, MCS5, X 6.09 67.50 16.37 0.46 130.0 +96%
AAL 90pc duty cycle)
i 6.18 67.06 16.41 130.0
z 6.20 66.95 16.34 130.0
10642- IEEE 1602.11ac WiFi (160MHz, MCSE, X 6.20 67.98 16.80 0.46 130.0 +96%
AAA 90pc duty cycle)
Y 6.23 67.31 16.70 130.0
Z 6.26 67.27 16.68 130.0
10643~ IEEE 1602.11ac WiFi (160MHz, MCS7, X 598 67.49 16.43 046 130.0 +986%
AAA 90pe duty cycle)
s Y | 606 | 67.01 | 16.45 130.0
Z 6.09 66.92 16.39 130.0
10644- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.12 67.90 16.66 0.46 130.0 198%
AAA 90pc duty cycle)
¥ 6.23 87.53 16.73 130.0
Z 6.28 87.50 16.70 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.40 68.30 16.80 0.46 130.0 £96%
AAA 90pc duty cycle)
X 6.61 68.23 17.04 130.0
Z 6.73 68.38 17.09 130.0

F Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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Calibration Laboratory of A Schweizsrischer Kalibrierdian
Schmid & Partner ] B e d'étalonnage *
Engineering AG ifmﬁ 3 G ervialt itz di taraturs
Zoughaussirasse 43, 8004 Zurich, Switzertand N S  Swiss Calibration Service
oy
Accredied by the Swiss Accrsditahion Sarvce [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificales

Glossary

DAE

data acquisition electronics

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

coordinate systerm.

Methods Applied and Interpretation of Parameters

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

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

The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
meaasurement.

= Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

= Channel separation: Influence of a voltage on the neighber channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

» Input Offset Measurement. Output voltage and statistical results over a large number of
Zero voltage measureaments.

* Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s Input resistance: Typical value for information: DAE input resistance at the connecior,
during internal auto-zeroing and during measurement.

= Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operaling

modes,
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = B.1uVv , full range = -100...+300 mV
Low Range: 1LSB = 61nV fullrange = -1......+3mV

DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Calibration Factors X Y z
High Range 403.936 £ 0.02% (k=2) | 404.124 + 0.02% (k=2) | 403.958 + 0.02% (k=2)
Low Range 3.99686 + 1.50% (k=2) | 3.98021 + 1.50% (k=2) | 3.99881 + 1.50% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

253.5°+1°
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 200033.73 -2.26 -0.00
Channel X + Input 20008.28 3.63 0.02
Channel X = Input -20004,55 1.38 -0.01
Channel ¥ + Input 200034.82 -0.96 -0.00
Channel Y + Input 20004.80 0.21 0.00
Channel Y - Input -20006.47 -0.42 0.00
Channel 2 + Input 200034.13 -1.37 -0.00
Channel Z + Input 20004.91 0.31 0.00
Channel Z - Input -20007.89 -1.74 0.01
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 2001.06 0.21 0.01
Channel X + Input 200.89 0.00 0.00
Channel X - Input -198.61 0.62 -0.31
Channel Y + Input 2000.84 -0.01 -0.00
Channel Y + Input 199.99 -0.65 -0.32
Channel Y = Input -200.22 -0.87 0.44
Channel 2 + Input 2000.72 0.03 0.00
Channel Z + Input 199.54 -1.04 -0.52
Channel Z - Input -200.62 -1.20 0.60
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 3.5 153
- 200 -0.24 -1.92
Channel Y 200 -20.17 -20.84
- 200 19.65 19.47
Channel 2 200 -17.69 -18.24
- 200 15.64 15.92
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 2.15 -3.78
Channel Y 200 7.94 296
Channel Z 200 9.76 5.35 -
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB) _.‘

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec! Measuring time: 3 sec

Channel X 16021 16044
Channel Y 16227 15939
Channel Z 15849 15529

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset(uv) | St% [(’:“;;a"“"
Channel X 0.86 -0.36 2.02 0.44
Channel ¥ -1.17 -2.17 0.41 0.44
Channel Z -0.84 -2.34 1.10 0.59
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vcc) 7.6
- Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 o)
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Appendix C.3 Calibration certificate for Dipole(S/N 490)
Calibration Laboratory of S Sch hor KalRisrdian
Schmid & Pariner ;%2 B i d'etatonnage )
Engineering AG = C  sarvisio sviszero di taraturs
Zoughousstrasse 43, 8004 Zurich, Switzertand RNy 5 swiss Calibeation Service |7/ 527
Accredited by ihe Swiss Accredilation Serdc (SAS) Accroditation No.: SCS 0108 .&
The Swiss Accreditation Service is one of i signatories to the EA
Multitateral Agreement for Ihe recognition of calibration certificates e L
cient  SGS Korea (Dymstec) Certificate No: DBISV2-490 May16
|CALIBRATION CERTIFICATE i
| Otgoct DB35V2 - SN:480
Calibration procedurss) QA CAL-05v8 |

Calbwmtion dats:

Calibration procedure for dipole validation kits above 700 MHz

May 25, 2016

This calbwabon cenficate documants e iraceabslity to nasonal standards. which realize he physcal unils of measaramants {51)

| Tha massuraments and the uncenaniies with confidence probalality ar geaen on the lolowing pages and are par ol the cetdcata

Al calbrabions hava bean conductad i the closed laboralony facilay: emdronmant lemperntung {7 0 3)°C and humidity « 0%

| Cabtration Equipment used (METE crtical for calibration)

-

Issusg May 26, 2018
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Pawer muter NP SN 104778 D6-Ape-18 (Na. 217-0228802208) Apr-17

Power sensor NAP-251 SN 10034 OE-Ape-16 (Mo, 217-02288) Ape-17 |
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Powar sanaor HP Ba8 1A | SMN: USITa2TE OF-Oet-15 (Ma. 217-02223) I housa chock: Oct-16
Power gensol HP B4814 BN MY L0623 T OF-Ot-16 (Mo, 21 7-02220 In house check: Oct-16
RF ganarsior RES SMT-06 SN 100872 1515 (in Fouse chock Jun-15) in house chack: Ocl-16
Hiatwoek Analyrer HP Q753E SH USATI80585 1E-Det-01 {in house check Ocg-15) in house check: Oct-16
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Eailhl_'atlun Laboratory of q*'?:“;l':?*: S Schweizerischer Kallbrierdienst

Schmid & Partner G Service suisse d étalonnage
Engineering AG %ﬁ C  Bervisio wiszaro ol taraturs

Zeughausstrasse 43, 8004 Zurich, Switzerland R S  swiss Catlbration Service

Accradited by the Swes Accrediation Sorvice [SAS) Accreditation Ne.: SCS 0108
The Swisa Accreditation Service is one of the signatories 1o the EA
Mubtilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MIA 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, "Procedure fo measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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/S 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.

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

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

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: 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 DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mha/m
Measured Head TSL parameters (22.0+0.2)°C 41.4+6% 0.93 mho/m £ 6 %
Head TSL temperature change during test <0.5°C i e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.38 Wikg
SAR for nominal Head TSL parameters normalized ta 1TW 9.28 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.55 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.08 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 552 +6 % 1.02 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.44 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.40 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.59 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.17 W/kg = 16.5 % (k=2)
Certiticate No: DB35V2-480_May16 Page3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 4970 -53iQ

Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4650 -6.7jQ
Retumn Loss -22.2d8

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.379 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 19, 2003
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DASYS Validation Report for Head TSL

Duue; 25.05.20016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V Serial: DE3SVI - SN:490

Communication System: UID 0 - CW; Frequency: 835 MHz _
Medium parnmeters used: =835 MHz: 6 =0.93 5/m;: g, = 41.4: p= 1000 keg/m
Phantom section; Flat Section

Measurement Standard: DASY S (IEEEAEC/ANSI C63.159-2011)

DASY 32 Configuration:
«  Probe: EX3DV4 - SNT349; ConvF(9.83, 9.83, 9.83); Culibrated: 31.12.2015;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9L: Type: QDOM0P49AA; Serial: 1001
« DASYS2 528 8(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7 ¥ Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm
Reference Value = 61.33 Vim; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.56 Wikg

SAR(L gy = 2,38 Wikg; SAR(10 g) = 1.55 Wikg
Maximum value of SAR (measured) = 3.14 Wikg

<2.20
-4.40
-6.60

-8.80

-11.00

0dB = 3.14 Wikg = 4.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 25.05.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D35V - SN:490

Communication System: UID 0 - CW; Frequency: 835 MHz .
Medium parameters used: = 835 MHz: o = 1,02 5/m; & = 35.2; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEAEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SNT349; ConvF(9.73, 9.73, 9.73); Calibrated: 31.12.2015;
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection))
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
s  Phantom: Flat Phantom 4.9L; Type: QDOGOP49AA; Serial: 1001
»  DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (TxTxTWCube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 59.38 Vim; Power Drift =-0.00 dB
Peak SAR (extrapolated) = 3.57 Wikg

SAR(1 g) = 2.44 Wikg: SAR(10 g) = 139 Wikg
Maximum value of SAR (measured) = 3.21 Wikg

-2.20
-4.40
-6.60

-8.80

-11.00

0 dB = 3.21 W/kg = 5.07 dBW/kg
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